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Reveal Math Guiding Principles 

Academic research and the science of learning provide the foundation for this powerful 

K–12 math program designed to help reveal the mathematician in every student. 

Reveal Math is built 

on a solid foundation 

of RESEARCH 

that shaped the 

PEDAGOGY of the

program. 

Reveal Math Integrated I, Integrated II, and 

Integrated III (Reveal Math Integrated) used 

findings from research on teaching and learning 

mathematics to develop its instructional model. 

Based on analyses of research findings, these 

areas form the foundational structure of the 

program: 

• Rigor 

• Productive Struggle 

• Formative Assessment 

• Rich Tasks 

• Mathematical Discourse 

• Collaborative Learning 

Instructional Model 

Launch 1

WARM UP

During the Warm Up, students 

complete exercises to activate prior 

knowledge and review prerequisite 

concepts and skills. 

LAUNCH THE LESSON

In Launch the Lesson, students 

view a real-world scenario and 

image to pique their interest in 

the lesson content. They are 

introduced to questions that they 

will be able to answer at the end 

of the lesson. 

EXPLORE 

During the Explore activity, 

students work in partners or 

small groups to explore a rich 

mathematical problem related 

to the lesson content. 

INDIVIDUAL ACTIVITY 

GROUP ACTIVITY 

CLASS ACTIVITY 
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Reveal the full potential 

in every student! 

Explore and Develop2

LEARN

In the Learn section, 

students gain the 

foundational knowledge 

needed to actively 

work through upcoming 

Examples. 

EXAMPLES & CHECK

Students work through Examples 

related to the key concepts and 

engage in mathematical discourse. 

Students complete a Check 

after several Examples as a quick 

formative assessment to help 

teachers adjust instruction as 

needed. 

Reflect and Practice 3

EXIT TICKET

The Exit Ticket 

gives students an 

opportunity to convey 

their understanding of 

the lesson concepts. 

PRACTICE 

Students complete Practice 

exercises individually or 

collaboratively to solidify 

their understanding of 

lesson concepts and build 

proficiency with lesson skills. 
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Reveal Math Key Areas of Focus 

Reveal Math Integrated I, II, III (Reveal Math Integrated) have a strong focus on 

rigor—especially the development of conceptual understanding—an emphasis on 

student mindset, and ongoing formative assessment feedback loops. 

Rigor 

Reveal Math Integrated has been thoughtfully designed to 

incorporate a balance of the three elements of rigor: conceptual 

understanding, procedural skills and fluency, and application. 

Conceptual Understanding 

Explore activities give all students an 

opportunity to work collaboratively 

and discuss their thinking as they build 

conceptual understanding of new 

concepts. In the Explore activity to the 

left, students use Web Sketchpad® to 

build understanding of the relationships 

between corresponding sides and 

angles in congruent triangles. 

Procedural Skills and Fluency 

Students use different strategies and 

tools to build procedural fluency. In 

the Example shown, students build 

proficiency with writing equations in 

point-slope form. 

Application 

Real-world examples and practice 

problems are opportunities for students 

to apply their learning to new situations. 

In the real-world example shown, 

students apply their understanding 

by solving a multi-step problem with 

translations. 

vi Reveal Math
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Student Mindset 

Mindset Matters tips located in each module provide specific examples of how 

Reveal Math Integrated content can be used to promote a growth mindset in 

all students. Another feature focused on promoting a growth mindset is Ignite! 

Activities developed by Dr. Raj Shah to spark student curiosity about why the 

math works. An Ignite! delivers problem sets that are flexible enough so that 

students with varying background knowledge can engage with the content and 

motivates them to ask questions, solve complex problems, and develop a can- 

do attitude toward math. 

M ndseti  Matters 

Growth vs.Fixed Mindset 

Everyone has a core belief or mindset about how they learn. People with 

a growth mindset believe that hard work will make them smarter. Those 

with a fixed mindset believe that they can learn new things, but can’t 

become smarter. When a student changes their mindset they are more 

likely to work through challenging problems, learn from their mistakes, 

and ultimately learn more deeply. 

How Can I Apply It? 

Assign students tasks, such as the Explore activities, that can help them 

to develop their intelligence. Let them know that each time they learn a 

new idea an electric current fires that connects different parts of 

the brain! 

Teacher Edition Mindset Tip

Formative Assessment 

The key to reaching all learners is to adjust instruction based 

on each student’s understanding. Reveal Math Integrated offers 

powerful formative assessment tools that help teachers to 

efficiently and effectively differentiate instruction for all students. 

Math Probes 

Each module includes a Cheryl Tobey Formative Assessment 

Math Probe that is focused on addressing student misconceptions 

about key math topics. Students can complete these probes at 

the beginning, middle, or end of a module. The teacher support 

includes a list of recommended differentiated resources that 

teachers assign based on students’ responses. 

Example Checks 

After multiple examples, a formative assessment Check that 

students complete on their own allows teachers to gauge students’ 

understanding of the concept or skill presented. When students 

complete the Check online, the teacher receives resource 

recommendations which can be assigned to students. 

Student Ignite! Activity 

Learning 

Target 

Formative 

Assessment 

Quantitative 

Checks and 

Homework 

Observations 

and Probes 

Data 

CHERYL T OBEY 

MATH 
PROBES 

REVEAL 

the full 

potential 

in every 

student. 
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A Powerful Blended Learning Experience 

The Reveal Math Integrated Course I, Course II, Course III (Reveal Math Integrated) 

blended learning experience was designed to include purposeful print and digital 

components focused on sparking student curiosity and providing teachers with 

flexible implementation options. 

Reveal Math Integrated has been thoughtfully developed to provide a rich learning 

experience no matter where a district, school, or classroom falls on the digital 

spectrum. All of the instructional content can be projected or can be accessed via 

desktop, laptop, or tablet. 

Lesson 

Launch 1

WARM UP

The Warm Up exercise can

be projected on an interactive

whiteboard.

LAUNCH THE LESSON

Launch the Lesson can be

projected or assigned to students

to access on their own devices.

EXPLORE 

The Explore activity can be 

projected while students record 

their observations in a notebook 

or can be assigned for students to 

complete on individual devices. 

Launch the Lesson Explore 

INDIVIDUAL ACTIVITY INTERACTIVE 

PRESENTATION 

GROUP ACTIVITY 
PRINT STUDENT 

EDITION CLASS ACTIVITY 
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Explore and Develop2

LEARN

As students are introduced 

to the key lesson concepts, 

they can progress through 

the Learn by recording 

notes in a notebook or on 

their own devices. 

EXAMPLES & CHECK

Either in a notebook or on an 

individual device, students work 

through one or more Examples 

related to key lesson concepts. 

A Check follows several 

Examples in either the Student 

Edition or on each student 

device. 

Reflect and Practice 3 

EXIT TICKET

The Exit Ticket is 

projected or accessed 

via student devices to 

provide students with 

lesson closure and an 

opportunity to revisit the 

lesson concepts. 

PRACTICE 

Assign students 

Practice problems 

from their Student 

Edition or create a 

digital assignment for 

them to work on their 

device in class or at 

home to solidify lesson 

concepts. 

( l
 ) M

 c G
 r a

 w
 - H

 i l l
 E

 d
 u

 c a
 t i

 o
 n

 , 
( r

 ) A
 n

 d
 r e

 y
 _

 K
 u

 z m
 i n

 / i
 S

 t o
 c k

 / G
 e 
t t

 y
 I

 m
 a g

 e 
s

Practice 

Reveal Math ix 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0011.xhtml


Supporting All Learners 

The Reveal Math Integrated I, II, and III (Reveal Math Integrated) programs 

were designed so that all students have access to: 

• rich tasks that promote productive struggle, 

• opportunities to develop proficiency with the habits of mind and 

thinking strategies of mathematicians, and 

• prompts to promote mathematical discourse and build academic language. 

Resources for Differentiating Instruction 

When needed, resources are available to differentiate math instruction 

for students who may need to see a concept in a different way, practice 

prerequisite skills, or are ready to extend their learning. 

AL 
Approaching Level Resources 

• Remediation Activities 

• Extra Examples 

BL 
Beyond Level Resources 

• Beyond Level 

Differentiated Activities 

• Extension Activities 

Resources for English Language Learners 

Reveal Math Integrated also includes student and teacher resources to support 

students who are simultaneously learning grade-level math and building their 

English proficiency. Appropriate, research-based language scaffolds are also 

provided to support students as they engage in rigorous mathematical tasks and 

discussions. 

ELL 
English Language Learners 

• Spanish Personal Tutors 

• Math Language-Building Activities 

• Language Scaffolds 

• Th nki  About It! and Talk About It! Prompts 

• Multilingual eGlossary 

• Audio 

• Graphic Organizers 

• Web Sketchpad, Desmos, and eTools 
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Developing Mathematical Thinking 

and Strategic Questioning 

Reveal Math Integrated I, II, and III (Reveal Math Integrated) are comprised 

of high-quality math content designed to be accessible and relevant to each 

student. Throughout the program, students are presented with a variety of 

thoughtfully designed questioning strategies related to the content. Using these 

questions provides you with an additional, built-in type of formative assessment 

that can be used to modify instruction. They also strengthen students’ 

ownership of mathematical content knowledge and daily use of the Standards 

for Mathematical Practice. 

Key Concept Introduction followed by a Talk About It question 

to discuss with a classmate. 

You will find these types of questioning strategies throughout Reveal Math Integrated. The related 

Standard for Mathematical Practice for each is also indicated. 

• Talk About It questions encourage students 

to engage in mathematical discourse with

classmates (MP3)

• Alternate Method shows students another way

to solve a problem and asks them to compare

and contrast the methods and solutions (MP1)

• Avoid a Common Error shows students a

problem similar to an example but with a flaw

in reasoning, and students have to find and 

explain the error (MP3) 

• State Your Assumptions requires that student 

state the assumptions they made to solve a 

problem (MP4) 

• Use a Source asks students to find information 

using an external source, such as the Internet, 

and use it to pose or solve a problem (MP5) 

• Think About It questions help students make 

sense of mathematical problems (MP1) 

• Concept Checks prompt students to analyze 

how the Key Concepts of the lesson apply to 

various use cases (MP3) S
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Reveal Student Readiness 

with Individualized Learning Tools 

Reveal Math Integrated I, II, and III (Reveal Math Integrated) incorporate innovative, 

technology-based tools that are designed to extend the teacher’s reach in 

the classroom to help address a wide range of knowledge gaps, set and align 

academic goals, and meet student individualized learning needs. 

Topic-Mastery 

With embedded LearnSmart,® students have a built-in study partner for topic 

practice and review to prepare for multi-module or mid-year tests. 

LearnSmart’s revolutionary adaptive technology measures students’ awareness 

of their own learning, time on topic, answer accuracy, and suggests alternative 

resources to support student learning, confidence, and topic mastery. 

Individualized Learning Pathways 

Learners of all levels benefit from the use of 

ALEKS’ adaptive, online math technology

designed to pinpoint what each student knows, 

does not know, and most importantly, what each 

student is ready to learn. 

When paired with Reveal Math Integrated, ALEKS 

is a powerful tool designed to provide integrated 

instructionally actionable data enabling teachers 

to utilize Reveal Math Integrated resources 

for individual students, groups, or the entire 

classroom. 
Activity Report 
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Powerful Tools for Modeling 

Mathematics 

Reveal Math Integrated I, II, and III (Reveal Math Integrated) have been 

designed with purposeful, embedded digital tools to increase student 

engagement and provide unique modeling opportunities. 

Web Sketchpad® Activities 

The leading dynamic mathematics visualization software has now been 

integrated with Web Sketchpad Activities at point of use within Reveal 

Math Integrated. Student exploration (and practice) using Web Sketchpad 

encourages problem solving and visualization of abstract math concepts. 

The powerful Desmos graphing

calculator is available in Reveal Math

Integrated for students to explore,

model, and apply math to the real-

world.

eTools 

By using a wide variety of digital 

eTools embedded within Reveal Math 

Integrated, students gain additional 

hands-on experience while they learn 

and teachers have the option to create 

problem-based learning opportunities. 

Technology-Enhanced Items 

Embedded within the digital 

lesson, technology-enhanced 

items—such as drag-and-drop, 

flashcard flips, or diagram 

completion—are strategically 

placed to give students the 

practice with common computer 

functions needed to master 

computer-based testing. 

TYPE SWIPE 

DRAG & DROP FLASHCARDS 

eTOOLS MULTI-SELECT 

WATCH EXPAND 
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Assessment Tools to Reveal 

Student Progress and Success 

Reveal Math Integrated I, II, and III (Reveal Math Integrated) provide a 

comprehensive array of assessment tools, with both print and digital 

administration options, to measure student understanding and progress. The 

digital assessment tools include next-generation assessment items, such as 

multiple-response, selected-response, and technology-enhanced items. 

Assessment Solutions 

Reveal Math Integrated provides embedded, regular formative checkpoints to monitor 

student learning and provide feedback that can be used to modify instruction and help 

direct student learning using reports and recommendations based on resulting scores. 

Summative assessments built in Reveal Math Integrated evaluate student learning at the 

module conclusion by comparing it against the state standards covered. 

Formative Assessment Resources

• Cheryl Tobey Formative

Assessment Math Probes

• Checks 

• Exit Tickets 

• Put It All Together 

Summative Assessment Resources 

• Module Tests 

• Performance Tasks 

• End-of-Course Tests 

• LearnSmart 

Reporting 

Clear, instructionally actionable data is a click away with the 

Reveal Math Integrated Reporting Dashboard. 

Activity Report Real-time class and student reporting of activities 

completed by the class. Includes average score, submission rate, 

and skills covered for the class and each student. 

• Item Analysis Report A detailed analysis of response rates 

and patterns, answers, and question types in a class snapshot 

or by student. 

Standards Report Performance data by class or individual 

student are aggregated by standards, skills, or objectives linked 

to the related activities completed. 

Or Build Your Own assessments 

focused on standards or objectives. 

Access to banks of questions, 

including those with tech-enhanced 

capabilities, enable a wide range 

of options to mirror high-stakes 

assessment formats. 

Activity Report S
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Professional Development Support 

for Continuous Learning 

McGraw-Hill Education supports lifelong learning and demonstrates 

commitment to teachers with a built-in professional learning environment 

designed for support during planning or extended learning opportunities. 

What You Will Find

• Best-practice resources 

• Implementation support 

• Teaching Strategies 

• Classroom Videos 

• Math Misconception Videos 

• Content and Pedagogy Videos 

• Content Progression 

Information 

Why Professional 
Development Is so Important 

• Research-based understanding of student 

learning 

• Improved student performance 

• Evidence-based instructional best practices 

• Collaborative content strategy planning 

• Extended knowledge of program how-to’s 
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Reveal Math Expert Advisors 

Cathy Seeley, Ed.D. 
Austin, Texas 

Mathematics educator, speaker, 

and writer, former Senior Fellow at 

the Charles A. Dana Center at The 

University of Texas at Austin, past 

President of NCTM, former Director of 

K-12 Mathematics for the State of Texas 

Areas of expertise:

Mathematics Teaching, Equity, Assessment,

STEM Learning, Informal Learning, Upside-Down

Teaching, Productive Struggling, Mathematical

Practices, Mathematical Habits of Mind, Family 

and Community Outreach, Mathematics Education 

Policy, Advocacy 

“We want students to believe deeply that 

mathematics makes sense–in generating 

answers to problems, discussing their thinking 

and other students’ thinking, and learning 

new material.” 

—Seeley, 2016, Making Sense of Math

Nevels Nevels,
Ph.D.
Saint Louis, Missouri 

PK-12 Mathematics Curriculum 

Coordinator for Hazelwood School 

District 

Areas of expertise: 

Mathematics Teacher Education; Student Agency & 

Identity; Socio-Cultural Perspective in Mathematics 

Learning 

“A school building is one setting for learning 

mathematics. It is understood that all children 

should be expected to learn meaningful 

mathematics within its walls. Additionally, teachers 

should be expected to learn within the walls of 

this same building. More poignantly, I posit that 

if teachers are not learning mathematics in their 

school building, then it is not a school.” 

—Nevels, 2018 

Cheryl R. Tobey, 
M.Ed. 
Gardiner, Maine 

Senior Mathematics Associate 

at Education Development Center 

(EDC) 

Areas of expertise: 

Formative assessment and professional development 

for mathematics teachers; tools and strategies to 

uncovering misconceptions 

“Misunderstandings and partial understandings 

develop as a normal part of learning mathematics. 

Our job as educators is to minimize the chances of 

students’ harboring misconceptions by knowing the 

potential difficulties students are likely to encounter, 

using assessments to elicit misconceptions and 

implementing instruction designed to build new 

and accurate mathematical ideas.” 

— Tobey, et al 2007, 2009, 2010, 2013, 2104, 

Uncovering Student Thinking Series 

Raj Shah, 
Ph.D. 
Columbus, Ohio 

Founder of Math Plus Academy, 

a STEM enrichment program and 

founding member of The Global 

Math Project 

Areas of expertise: 

Sparking student curiosity, promoting productive 

struggle, and creating math experiences that kids love 

“As teachers, it’s imperative that we start 

every lesson by getting students to ask more 

questions because curiosity is the fuel that 

drives engagement, deeper learning and 

perseverance.” 

—Shah, 2017 
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Walter Secada,
Ph.D.
Coral Gables, Florida

Professor of Teaching and Learning

at the University of Miami

Areas of expertise:

Improving education for English language learners,

equity in education, mathematics education, bilingual

education, school restructuring, professional development

of teachers, student engagement, Hispanic dropout and 

prevention, and reform 

“The best lessons take place when teachers have 

thought about how their individual English language 

learners will respond not just to the mathematical 

content of that lesson, but also to its language 

demands and mathematical practices.” 

—Secada, 2018 

Chris Dede,
Ph.D.
Cambridge, Massachusetts

Timothy E. Wirth Professor in

Learning Technologies at Harvard

Graduate School of Education

Areas of expertise:

Provides leadership in educational innovation;

educational improvements using technology

“People are very diverse in how they prefer to 

learn. Good instruction is like an ecosystem that 

has many niches for alternative types of learning: 

lectures, games, engaging video-based animations, 

readings, etc. Learners then can navigate to the 

niche that best fulfills their current needs.” 

—Dede, 2017 

Ryan Baker, 
Ph.D. 
Philadelphia, Pennsylvania 

Associate Professor and Director 

of Penn Center for Learning Analytics 

at the University of Pennsylvania 

Areas of expertise: 

Interactions between students and educational 

software; data mining and learning analytics to 

understand student learning 

“The ultimate goal of the field of Artificial 

Intelligence in Education is not to promote 

artificial intelligence, but to promote education... 

systems that are designed intelligently, and that 

leverage teachers’ intelligence. Modern online 

learning systems used at scale are leveraging 

human intelligence to improve their design, and 

they’re bringing human beings into the decision- 

making loop and trying to inform them.” 

—Baker, 2016 

Dinah Zike, 
M.Ed. 
Comfort, Texas 

President of Dinah.com 

in San Antonio, Texas and 

Dinah Zike Academy 

Areas of expertise: 

Developing educational materials that include 

three-dimensional graphic organizers; interactive 

notebook activities for differentiation; and 

kinesthetic, cross-curricular manipulatives 

“It is education’s responsibility to meet the 

unique needs of students, and not the 

students’ responsibility to meet education’s 

need for uniformity.” 

—Zike, 2017, InRIGORating Math Notebooks 
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Reveal Everything Needed 

for Effective Instruction 

Reveal Math Integrated I, II, and III (Reveal Math Integrated) 

provide both print and innovative, technology-based tools 

designed to address a wide range of classrooms. No matter 

whether you’re in a 1:1 district, or have a classroom projector, 

Reveal Math Integrated provides you with the resources you 

need for a rich learning experience. 

Blended Classrooms 

Focused on projection of the Interactive Presentation, 

students follow along, taking notes and working through 

problems in a notebook during class time. Also included 

in the Interactive Student Edition is a glossary, selected 

answers, and a reference sheet. 

Digital Lesson Presentation is aligned 

to Student Edition 
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Digital Classrooms 

Projection is a focal point for key areas of the course with students interacting with 

the lesson using their own devices. Each student can access teacher-assigned 

sections of the lessons for Explore activities, Learn sections, and Examples. Point of 

use videos, animations, as well as interactive content enable students to experience 

math in interesting and impactful ways. 

Web Sketchpad

Drag-and-Drop

eTools 

Desmos 

Video 

In Reveal Math 
Integrated, R is for— 

• Research 

• Rigor 

• Relevant Connections 

Are you... 
READY to start? 
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Standards for Mathematical Content, Reveal Math Integrated I 

This correlation shows the alignment of Reveal Math Integrated I to the Standards for Mathematical Content from the Common Core State 

Standards for Mathematics. 

Standard Lesson(s)

Number and Quantity 

Quantities ★ N.Q 

N.Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 

choose and interpret units consistently in formulas; choose and interpret the scale and the origin 

in graphs and data displays. 

2-7, 3-1, 9-2, 9-4 

N.Q.2 Define appropriate quantities for the purpose of descriptive modeling. 1-6 

N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 1-6 

Algebra 

Seeing Structure in Expressions A.SSE 

A.SSE.1 Interpret expressions that represent a quantity in terms of its context.★

a. Interpret parts of an expression, such as terms, factors, and coefficients. 

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. 
n For example, interpret P(1 + r) as the product of P and a factor not depending on P. 

1-1, 1-2, 1-4, 4-6, 4-7 

Creating Equations ★ A.CED 

A.CED.1 Create equations and inequalities in one variable and use them to solve problems. Include

equations arising from linear quadratic functions, and simple rational and exponential functions.

2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 6-1, 6-2, 6-3, 

6-4 

A.CED.2 Create equations in two or more variables to represent relationships between quantities; graph

equations on coordinate axes with labels and scales.

4-1, 4-3, 4-4, 4-5, 4-6, 4-7, 5-1, 5-2, 5-3, 

5-5, 5-6, 8-1, 8-2, 8-3, 8-5, 8-6 

A.CED.3 Represent constraints by equations or inequalities, and by systems of equations and/or

inequalities, and interpret solutions as viable or non-viable options in a modeling context.

2-1, 2-7, 3-6, 5-1, 5-2, 6-1, 6-2, 6-3, 6-4, 

6-5, 7-1, 7-2, 7-3, 7-4, 7-5 

A.CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving

equations. 

2-7 

Reasoning with Equations and Inequalities A.REI 

A.REI.1 Explain each step in solving a linear equation as following from the equality of numbers asserted 

at the previous step, starting from the assumption that the original equation has a solution. 

Construct a viable argument to justify a solution method. 

2-2, 2-3, 2-4, 2-5, 2-6, 4-3, 5-1, 5-2 

A.REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients 

represented by letters. 

2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 6-1, 6-2 

A.REI.5 Prove that, given a system of two equations in two variables, replacing one equation by the sum of 

that equation and a multiple of the other produces a system with the same solutions. 

7-4 

A.REI.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs 

of linear equations in two variables. 

7-1, 7-2, 7-3, 7-4 

A.REI.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in

the coordinate plane, often forming a curve (which could be a line). 

3-4, 4-1, 4-3, 8-1 
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Standard Lesson(s)

A.REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f x( ) and 

y = g x( ) intersect are the solutions of the equation f x( ) = g x( ); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive 

approximations. Include cases where f x( ) and/or g x( ) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions.★ 

7-1 

A.REI.12 Graph the solutions to a linear inequality in two variables as a halfplane (excluding the boundary in 

the case of a strict inequality), and graph the solution set to a system of linear inequalities in two 

variables as the intersection of the corresponding half-planes. 

6-5, 7-5 

Functions

Interpreting Functions F.IF 

F.IF.1 Understand that a function from one set (called the domain) to another set (called the range) 

assigns to each element of the domain exactly one element of the range. If f is a function and x is 

an element of its domain, then f x( ) denotes the output of f corresponding to the input x. The graph 

of f is the graph of the equation y = f x( ). 

3-1, 3-2 

F.IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that 3-2 

use function notation in terms of a context. 

F.IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of

the integers. 

4-5, 8-5, 8-6 

F.IF.4 For a function that models a relationship between two quantities, interpret key features of graphs 

and tables in terms of the quantities, and sketch graphs showing key features given a verbal 

description of the relationship. Key features include: intercepts; intervals where the function is 

increasing, decreasing, positive, or negative; relative maximums and minimums; symmetries; end 

behavior; and periodicity.★ 

3-3, 3-4, 3-5, 3-6, 4-4, 4-6, 4-7, 8-1 

F.IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship 3-2, 3-3, 3-6, 8-1 

it describes. 

F.IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a table)

over a specified interval. Estimate the rate of change from a graph.★ 

4-2, 5-1 

F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases.★ 

a. Graph linear and quadratic functions and show intercepts, maxima, and minima.

4-1, 4-3, 4-4, 8-1, 8-2 

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and

trigonometric functions, showing period, midline, and amplitude. 

F.IF.9 Compare properties of two functions, each represented in a different way (algebraically,

graphically, numerically in tables, or by verbal descriptions). 

3-6, 4-3, 4-6, 8-1 

Building Linear or Exponential Functions F.BF 

F.BF.1 Write a function that describes a relationship between two quantities.★

a. Determine an explicit expression, a recursive process, or steps for calculation from a context.

4-5 

b. Combine standard function types using arithmetic operations.

F.BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula, use them 4-5, 8-5, 8-6 

to model situations, and translate between the two forms.★ 
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STANDARDS FOR MATHEMATICAL CONTENT, REVEAL MATH INTEGRATED I, continued 

Standard Lesson(s) 

F.BF.3 Identify the effect on the graph of replacing f x( ) by f x( ) + k, k f x( ), f kx( ), and f x(  + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment 

with cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

4-4, 4-7, 8-2 

Linear and Exponential ★ F.LE 

F.LE.1 Distinguish between situations that can be modeled with linear functions and with exponential 

functions. 

a. Prove that linear functions grow by equal differences over equal intervals; exponential

functions grow by equal factors over equal intervals. 

Expand 4-3, 8-1, Expand 8-5 

b. Recognize situations in which one quantity changes at a constant rate per unit interval relative

to another. 

c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit

interval relative to another. 

F.LE.2 Construct linear and exponential functions, including arithmetic and geometric sequences, 

given a graph, a description of a relationship, or two input-output pairs (include reading 

these from a table). 

4-5, 8-3, 8-5 

F.LE.3 Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a 

quantity increasing linearly. 

Standard F.LE.3 is taught in Integrated 

Math Course II, 12-8 Modeling and 

Curve Fitting 

F.LE.5 Interpret the parameters in a linear or exponential function in terms of a context. 4-1, 4-2, 4-3, 8-1, 8-3, 8-5 

Geometry

Congruence G.CO 

G.CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 10-2, 10-3, 10-4, 11-1, 11-2, 12-7 

on the undefined notions of point, line, distance along a line, and distance around a circular arc. 

G.CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; 

describe transformations as functions that take points in the plane as inputs and give other points 

as outputs. Compare transformations that preserve distance and angle to those that do not 

(e.g., translation versus horizontal stretch). 

11-4 

G.CO.3 Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and

reflections that carry it onto itself. 

13-6 

G.CO.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles,

perpendicular lines, parallel lines, and line segments. 

13-1, 13-2, 13-3, 13-5, 13-6 

G.CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed 

figure using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of 

transformations that will carry a given figure onto another. 

13-1, 13-2, 13-3, 13-4, 13-5, 13-6 

G.CO.6 Use geometric descriptions of rigid motions to transform figures and to predict the effect of a 

given rigid motion on a given figure; given two figures, use the definition of congruence in 

terms of rigid motions to decide whether they are congruent. 

13-1, 13-2, 13-3, 13-4, 13-6 

G.CO.7 Use the definition of congruence in terms of rigid motions to show that two triangles are congruent 14-2 

if and only if corresponding pairs of sides and corresponding pairs of angles are congruent. 
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Standard Lesson(s)

G.CO.8 Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition of

congruence in terms of rigid motions. 

14-3, 14-4 

G.CO.12 Make formal geometric constructions with a variety of tools and methods (compass and 

straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying 

a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular 

lines, including the perpendicular bisector of a line segment; and constructing a line parallel to a 

given line through a point not on the line. 

10-3, 10-7, 11-1, 11-2, 12-5, 12-9, 12-10, 

13-1, 14-3, 14-4, 14-6 

G.CO.13 Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle. Emphasize Standard G.CO.13 is taught in Integrated 

the ability to formalize and defend how these constructions result in the desired objects. Math Course II, 5-5 Tangents 

Expressing Geometric Properties With Equations G.GPE 

G.GPE.4 Use coordinates to prove simple geometric theorems algebraically. 14-7 

G.GPE.5 Prove the slope criteria for parallel and perpendicular lines; use them to solve geometric problems 

(e.g., find the equation of a line parallel or perpendicular to a given line that passes through a 

given point). 

Expand 4-2, 12-8 

G.GPE.7 Use coordinates to compute perimeters of polygons and areas of triangles and rectangles,

e.g., using the distance formula.★ 

11-3 

Statistics and Probability ★ 

Interpreting Categorical and Quantitative Data S.ID 

S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 9-2, 9-4 

S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) 

and spread (interquartile range, standard deviation) of two or more different data sets. 

9-4, 9-6 

S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for 

possible effects of extreme data points (outliers). 

9-5, 9-6 

S.ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative 

frequencies in the context of the data (including joint, marginal, and conditional relative 

frequencies). Recognize possible associations and trends in the data. 

9-7 

S.ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related. 

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the 

data. Use given functions, or choose a function suggested by the context. Emphasize linear and 

exponential models. 

5-3, 5-5 

b. Informally assess the fit of a function by plotting and analyzing residuals. Focus on situations 

for which linear models are appropriate. 

c. Fit a linear function for scatter plots that suggest a linear association. 

S.ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the

context of the data. 

5-1, 5-3 

S.ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit. 5-5 

S.ID.9 Distinguish between correlation and causation. 5-4 
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Standards for Mathematical Practice 

This correlation shows the alignment of Reveal Math Integrated I to the Standards for Mathematical Practice, from the Common Core State Standards. 

Standard Lesson(s)

1 Make sense of problems and persevere in solving them. 

Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry 

points to its solution. They analyze givens, constraints, relationships, and goals. They make conjectures about the form 

and meaning of the solution and plan a solution pathway rather than simply jumping into a solution attempt. They 

consider analogous problems, and try special cases and simpler forms of the original problem in order to gain insight 

into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, 

depending on the context of the problem, transform algebraic expressions or change the viewing window on their 

graphing calculator to get the information they need. Mathematically proficient students can explain correspondences 

between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and relationships, 

graph data, and search for regularity or trends. Younger students might rely on using concrete objects or pictures to 

help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a 

different method, and they continually ask themselves, “Does this make sense?” They can understand the approaches 

of others to solving complex problems and identify correspondences between different approaches. 

Reveal Math Integrated I requires 

students to make sense of problems 

and persevere in solving them in 

Examples and Practice throughout the 

program. Some specific lessons for 

review are: Lessons 1-1, 1-4, 2-5, 3-1, 

3-3, 3-4, 3-5, 4-1, 4-3, 4-4, 4-7, 5-1, 5-4, 

5-5, 5-6, 6-1, 6-2, 6-4, 7-2, 8-2, 9-2, 

9-7, 10-4, 10-7, 11-3, 12-1, 12-7, 12-8, 

12-10, 13-2, 14-3, 14-5, 14-7 

2 Reason abstractly and quantitatively. 

Mathematically proficient students make sense of quantities and their relationships in problem situations. 

They bring two complementary abilities to bear on problems involving quantitative relationships: the ability to 

decontextualize—to abstract a given situation and represent it symbolically and manipulate the representing 

symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to 

contextualize, to pause as needed during the manipulation process in order to probe into the referents for the 

symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at 

hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and 

knowing and flexibly using different properties of operations and objects. 

Reveal Math Integrated I requires students 

to reason abstractly and quantitatively in 

Think About It features and Higher Order 

Thinking Skills throughout the program. 

Some specific lessons for review are: 

Lessons 1-2, 1-6, 2-1, 2-2, 2-3, 2-4, 2-6, 2-7, 

3-3, 3-4, 3-5, 4-2, 5-1, 5-2, 6-1, 6-2, 7-3, 7-4, 

8-4, 8-5, 9-4, 10-3, 10-4, 11-3, 11-6, 11-7, 12-2, 

12-9, 13-4, 14-3, 14-7 

3 Construct viable arguments and critique the reasoning of others. 

Mathematically proficient students understand and use stated assumptions, definitions, and previously 

established results in constructing arguments. They make conjectures and build a logical progression of 

statements to explore the truth of their conjectures. They are able to analyze situations by breaking them into 

cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, 

and respond to the arguments of others. They reason inductively about data, making plausible arguments that 

take into account the context from which the data arose. Mathematically proficient students are also able to 

compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is 

flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments 

using concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense 

and be correct, even though they are not generalized or made formal until later grades. Later, students learn 

to determine domains to which an argument applies. Students at all grades can listen or read the arguments of 

others, decide whether they make sense, and ask useful questions to clarify or improve the arguments. 

Reveal Math Integrated I requires 

students to construct viable 

arguments and critique the reasoning 

of others in Talk About It features and 

Practice throughout the program. 

Some specific lessons for review are: 

Lessons 1-3, 2-4, 3-2, 3-3, 4-5, 5-4, 

6-4, 7-5, 8-1, 8-5, 9-1, 9-3, 10-1, 10-2, 

10-5, 11-2, 11-8, 12-1, 12-5, 12-6, 12-8, 

12-9, 12-10, 13-1, 13-4, 13-5, 14-1, 14-3, 

14-5, 14-7 

4 Model with mathematics. 

Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday 

life, society, and the workplace. In early grades, this might be as simple as writing an addition equation to 

describe a situation. In middle grades, a student might apply proportional reasoning to plan a school event or 

analyze a problem in the community. By high school, a student might use geometry to solve a design problem 

or use a function to describe how one quantity of interest depends on another. Mathematically proficient 

students who can apply what they know are comfortable making assumptions and approximations to simplify a 

complicated situation, realizing that these may need revision later. They are able to identify important quantities 

in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, 

flowcharts and formulas. They can analyze those relationships mathematically to draw conclusions. They 

routinely interpret their mathematical results in the context of the situation and reflect on whether the results 

make sense, possibly improving the model if it has not served its purpose. 

Reveal Math Integrated I requires 

students to model with mathematics, 

collaborate, and discuss mathematics 

in Examples and Practice throughout 

the program. Some specific lessons 

for review are: Lessons 1-1, 1-2, 1-3, 

1-4, 1-5, 1-6, 2-1, 2-5, 2-6, 3-2, 3-5, 4-2, 

4-3, 4-6, 5-1, 5-2, 5-6, 6-3, 6-5, 7-3, 

7-4, 8-1, 8-4, 8-6, 9-1, 9-2, 9-4, 9-5, 

9-6, 9-7, 10-2, 10-6, 10-7, 11-1, 11-4, 11-5, 

11-6, 12-3, 12-4, 12-6, 12-9, 12-10, 13-1, 

13-4, 14-1, 14-4, 14-5 
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Standard Lesson(s)

5 Use appropriate tools strategically. 

Mathematically proficient students consider the available tools when solving a mathematical problem. These 

tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, 

a computer algebra system, a statistical package, or dynamic geometry software. Proficient students are 

sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each 

of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example, 

mathematically proficient high school students analyze graphs of functions and solutions generated using 

a graphing calculator. They detect possible errors by strategically using estimation and other mathematical 

knowledge. When making mathematical models, they know that technology can enable them to visualize the 

results of varying assumptions, explore consequences, and compare predictions with data. Mathematically 

proficient students at various grade levels are able to identify relevant external mathematical resources, 

such as digital content located on a website, and use them to pose or solve problems. They are able to use 

technological tools to explore and deepen their understanding of concepts. 

Reveal Math Integrated I requires 

students to use appropriate tools 

strategically in Explore activities 

throughout the program. Some 

specific lessons for review are: 

Lessons 1-4, 2-2, 2-3, 3-4, 4-1, 4-3, 4-4, 

4-7, 5-3, 5-4, 5-5, 5-6, 6-1, 6-5, 7-1, 

8-2, 8-5, 9-5, 9-6, 10-2, 10-6, 11-4, 11-8, 

12-1, 12-7, 12-8, 13-1, 13-3, 13-5, 13-6, 

14-2, 14-4, 14-6 

6 Attend to precision. 

Mathematically proficient students try to communicate precisely to others. They try to use clear definitions 

in discussion with others and in their own reasoning. They state the meaning of the symbols they choose, 

including using the equal sign consistently and appropriately. They are careful about specifying units of 

measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately 

and efficiently, express numerical answers with a degree of precision appropriate for the problem context. In the 

elementary grades, students give carefully formulated explanations to each other. By the time they reach high 

school they have learned to examine claims and make explicit use of definitions. 

Reveal Math Integrated I requires 

students to attend to precision in 

Examples and Practice throughout the 

program. Some specific lessons for 

review are: Lessons 1-4, 1-6, 2-7, 3-1, 

3-6, 4-6, 5-3, 5-5, 6-4, 7-2, 7-5, 8-3, 

8-4, 9-3, 10-1, 11-1, 11-6, 11-7, 11-8, 12-2, 

12-3, 12-4, 12-5, 12-6, 12-7, 13-2, 13-3, 

13-6, 14-2, 14-4, 14-6 

7 Look for and make use of structure. 

Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, 

might notice that three and seven more is the same amount as seven and three more, or they may sort a 

collection of shapes according to how many sides the shapes have. Later, students will see 7 × 8 equals the 

well remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the expression 
2 x + 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an

existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems. 

They also can step back for an overview and shift perspective. They can see complicated things, such as some 

algebraic expressions, as single objects or as being composed of several objects. For example, they can see 
2 5 − 3(x − y) as 5 minus a positive number times a square and use that to realize that its value cannot be more 

than 5 for any real numbers x and y. 

Reveal Math Integrated I requires 

students to look for and make use 

of structure in Explore activities 

and Higher Order Thinking Skills 

throughout the program. Some 

specific lessons for review are: 

Lessons 1-2, 1-3, 1-5, 2-2, 2-3, 2-4, 

2-5, 3-6, 4-4, 4-7, 5-3, 6-3, 7-5, 8-1, 

8-2, 8-6, 9-1, 9-7, 10-5, 11-5, 12-2, 13-3, 

13-6, 14-2, 14-6 

8 Look for and express regularity in repeated reasoning. 

Mathematically proficient students notice if calculations are repeated, and look both for general methods and 

for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the same 

calculations over and over again, and conclude they have a repeating decimal. By paying attention to the 

calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle 

school students might abstract the equation (y − 2)/(x − 1) = 3. Noticing the regularity in the way terms cancel 
2 3 2 when expanding (x − 1)(x + 1), (x − 1)(x + x + 1), and (x − 1)(x + x + x + 1) might lead them to the general

formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient students 

maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness 

of their intermediate results. 

Reveal Math Integrated I requires 

students to look for and express 

regularity in repeated reasoning in 

Concept Check and Think About It 

features and Higher Order Thinking 

Skills throughout the program. Some 

specific lessons for review are: 

Lessons 1-5, 2-7, 3-1, 4-5, 5-2, 6-3, 7-1, 

8-3, 8-6, 9-6, 10-3, 11-2, 12-3, 12-4, 

13-2, 14-1 
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Module 1 

Expressions

Module Goals

• Students write and evaluate numerical and algebraic expressions. 

• Students simplify expressions using the Distributive Property. 

• Students evaluate absolute value expressions. 

Focus 

Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.1 Interpret expressions that represent a quantity in terms of its 

context. 

A.SSE.2 Use the structure of an expression to identify ways to 

rewrite it. 

Also addresses N.RN.3, N.Q.2 and N.Q.3 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Be Sure to Cover 

To completely cover N.RN.3, go online to assign the following activity: 

• Operations with Rational Numbers (Expand 1-3) 

Coherence 

Vertical Alignment 

Previous 

Students performed operations on rational numbers. 

7.NS.1 

Now

Students take what they have learned about whole numbers and apply 

that to algebraic expressions. 

A.SSE.1, A.SSE.2 

Next 

Students will create equations to solve problems. 

A.CED.1 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to 

use the three pillars of rigor. Students gain conceptual understanding as 

they move from the Explore to Learn sections within a lesson. Once they 

understand the concept, they practice procedural skills and fluency and 

apply their mathematical knowledge as they go through the Examples 

and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

1-1 Numerical Expressions A.SSE.1b, A.SSE.2 2 1 

1-2 Algebraic Expressions A.SSE.1, A.SSE.2 1 0.5 

1-3 Properties of Real Numbers A.SSE.2 2 1 

1-3 Expand Operations with Rational Numbers N.RN.3 1 0.5 

Put It All Together: Lessons 1-1 through 1-3 1 0.5 

1-4 Distributive Property A.SSE.1a, A.SSE.2 2 1 

1-5 Expressions Involving Absolute Value A.SSE.2 1 0.5 

1-6 Descriptive Modeling and Accuracy N.Q.2, N.Q.3 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 14 7 

Module 1 • Expressions 1a



CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Order of Operations 

Module Resource 

Analyze the Probe 

Review the probe prior to assigning it to your students. 

In this probe, students will determine which expression has been simplified correctly by 

using the order of operations and explain their choices. 

Targeted Concepts Understand the order in which operations are performed when 

evaluating a mathematical expression. 

Targeted Misconceptions 

• Although a concept introduced in earlier grades, high school students often incorrectly 

work from left to right without using the rules for the order of operations when 

evaluating expressions. 

• Students may use the order of operations rules, but not work from left to right when 

evaluating expressions (that is, they may always compute multiplication before division 

and addition before subtraction). 

Use the Probe at the beginning of the year as any misunderstandings or misconceptions 

can affect a student’s success in Algebra 1. 

Correct Answers: 

Miguel’s Solution: no; 

Adam’s Solution: no; 

Sophie’s Solution: yes 

Collect and Assess Student Answers 

If the student selects 

these responses... 

Then the student likely... 

Miguel’s Solution: yes worked from left to right without using the rules for the order of operations to 

evaluate the expression. 

Example: Subtracted 20 from 36 first as it was the first operation in the expression. 

Adam’s Solution: yes used the rules for the order of operations without working from left to right in the 

expression. 

Example: Multiplied 4 by 5 instead of dividing 20 by 4. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Operations with Signed Numbers 

• Lesson 1-1, Learn, Examples 5 and 7 

Revisit the probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 

1b Module 1 • Expressions
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

How can mathematical expressions be represented and 

evaluated? Sample answer: Y ou can represent mathematical 

expressions verbally, numerically, and algebraically. They can be 

evaluated by applying properties and rules. For example, you can 

translate a sentence to a numerical or algebraic expression and use the 

order of operations to simplify or evaluate the expression. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus Students organize their notes about expressions, properties of 

real numbers, and absolute value. 

Teach Throughout the module, have students take notes under the 

tabs of their Foldables while working through each lesson. They should 

include definitions and key concepts. Encourage students to record 

examples from each lesson. 

When to Use It Use the appropriate tabs as students cover each 

lesson in this module. Students should add to the vocabulary tab during 

each lesson. 

Launch the Module 

For this module, the Launch the Module video uses online shopping to 

show how algebraic expressions are used in the real world. Students 

learn how algebraic expressions are used in the trucking industry, and the 

importance of order of operations. 

Interactive Presentation 

Module 1 • Expressions 1
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What Vocabulary Will You Learn? 
ELL Introduce the key vocabulary by using the following routine. 

Define An algebraic expression is a mathematical expression that 

contains at least one variable. 

Example 9y - 7x 

Ask Is there at least one variable? Y es, both 9y and 7x have variables. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• adding and subtracting integers 

• multiplying and dividing integers 

• adding and subtracting rational numbers 

• using order of operations 

• naming points on number lines 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels 

You may want to use the Real Numbers section to ensure student 

success in this module. 

Mindset Matters 

Growth Mindset vs. Fixed Mindset 

Everyone has a core belief or mindset about how they learn. People 

with a growth mindset believe that hard work will make them smarter. 

Those with a fixed mindset believe they can learn new things, but cannot 

become smarter. When a student changes their mindset, they are more 

likely to work through challenging problems, learn from their mistakes, 

and ultimately learn more deeply. 

How Can I Apply It? 

Assign students tasks, celebrate mistakes, and provide opportunities for 

critique, revision, and reflection. The Explore activities and discussion 

prompts are a great tool to begin this journey. 
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Lesson 1-1 A.SSE.1b, A.SSE.2 

Numerical Expressions 

LESSON GOAL 

Students write and evaluate numerical expressions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Order of Operations 

Develop: 

Writing Numerical Expressions 

• Translate a Verbal Expression 

• Translate a Verbal Expression with Grouping Symbols 

• Write a Numerical Expression 

Evaluating Numerical Expressions 

• Evaluate Expressions 

• Order of Operations 

• Write and Evaluate a Numerical Expression 

• Expressions with Grouping Symbols 

Plan for Problem Solving 

• Write and Evaluate Algebraic Expressions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Subtract Integers ● ● ● 

Extension: The Four Digits Problem ● ● ● 

Language Development Handbook 
Assign page 1 of the Language Development 

Handbook to help your students build mathematical 

language related to numerical expressions. 

ELL You can use the tips and suggestions on 

page T1 of the handbook to support students who 

are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.1b Interpret complicated expressions by viewing one or more of 

their parts as a single entity. 

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

4 Model with mathematics. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students performed operations on rational numbers. 

7.NS.1 

Now

Students write and evaluate numerical expressions. 

A.SSE.1b, A.SSE.2 

Next 

Students will write and evaluate algebraic expressions. 

A.SSE.1, A.SSE.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of numerical expressions and use it to build fluency with 

evaluating numerical expressions. They apply their understanding of 

numerical expressions by solving real-world problems. 

Mathematical Background 
When evaluating an expression, students should recall the set of rules 

that specifies which operation to do first, the order of operations. 

• First, perform operations inside grouping symbols. Grouping symbols 

include parentheses, brackets, braces, and fraction bars. Perform 

operations inside the innermost grouping symbol first, 

• Then, evaluate all powers. 

• Next, perform all multiplications and/or divisions from left to right. 

• Finally, perform all additions and/or subtractions from left to right. 

Lesson 1-1 • Numerical Expressions 3a
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A.SSE.1b, A.SSE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• adding and subtracting integers 

Answers: 

1. -18 

2. 4 

3. 1 

4. 2 

5. - °13 F 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Encourage students to analyze the 

relationships between two different sizes of cookie sheets to write 

a numerical expression. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

3b Module 1 • Expressions 
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A.SSE.1b, A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Order of Operations 

Objective 

Students explore how to use the order of operations to evaluate 

numerical expressions. 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Explore, students apply what 

they know about the order of operations to solving a real-world 

problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the 

end of the activity. Students watch a video setting up the numerical 

expression for which the order of operations will be used to  calculate. 

Then students will analyze the incorrect work. The guiding exercises will 

lead students to determine why the work was incorrect and what is the 

correct solution path. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TAP

Students click on each step to see the steps each student 

took to evaluate the given expression. 

TYPE

Students answer questions analyzing the presented 

solutions, and then fill in the correct solution pathway. a
(continued on next page) 
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A.SSE.1b, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Order of Operations ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How could you use a model to help you evaluate the numerical 

expression? Whose method does this show? Sample answer: The video 

shows a model with groups of drinks. Add two groups of 12 to get 24, 

then three groups of 6 to get 18, and one box of 10. 24 + 18 + 10 = 52. 

This is similar to Ana’s method. 

• How would the expression change if Ana brought 2 packages of juice? 

How many drinks would they have in total? Sample answer: The new 

expression would be 2 · 12 + 3 · 6 + 2 · 10. There would be 62 drinks 

total. 

Inquiry 

How can you evaluate a numerical expression? Sample answer: Use the 

order of operations to determine the order in which the operations should 

be completed. 

Go Online to find additional teaching notes and answers for the 

Explore activity. 
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A.SSE.1b, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Writing Numerical Expressions 

Objective 

Students write numerical expressions by interpreting words as 

mathematical symbols. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Common Misconception 

Students many times do not use parentheses because the verbal sentence 

does not mention grouping symbols. Remind students that words like sum 

or difference often need parentheses and to always carefully read verbal 

sentences to identify relationships that may need grouping symbols. 

Example 1 T ranslate a Verbal Expression 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the verbal and numerical expressions in this 

example. 

Questions for Mathematical Discourse 

AL Can you tell by the verbal expression what operation is intended 

to be done first? no 

OL How could you adjust the verbal expression to indicate addition 

should be done first? Sample answer: Add one and eight, and then 

divide by three. 

BL How could you adjust the verbal expression to indicate division 

should be done first? Sample answer: Add one to the quotient of 

eight and  three. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students identify the factors in a given 

multiplication expression. a 
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A.SSE.1b, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

CHECK 

Students complete the Check online 

to determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 T ranslate a Verbal Expression 

with Grouping Symbols 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the verbal and numerical expressions in this 

example. 

Questions for Mathematical Discourse 

AL What word or phrase represents division? divided by 

OL What word or phrase indicates the need for grouping symbols? sum of 

BL Could a verbal expression that does not use divided by or quotient 

of still result in the same numerical expression? If so, give an 

example. Yes; sample answer: half the sum of five and nine 

Common Error 

Students often treat the words sum and difference like regular addition 

or subtraction words, even though they require the use of parentheses. 

Encourage students to underline or highlight sum or difference as a 

reminder to treat them differently when translating. 

Example 3 Write a Numerical Expression 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write a numerical 

expression that models the situation in this example. 

Questions for Mathematical Discourse 

AL What three operations are present in the verbal expression? 

subtraction, multiplication, and division 

OL What grouping symbols should be used in the numerical 

expression? parentheses and a fraction bar 

BL Why is the subtraction piece 200 - 170 instead of 170 - 200? 

Sample answer: The average is subtracted from 200, so 200 goes 

first and the average goes next. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have difficulty translating from verbal expressions to 

numerical expressions, 

THEN have them make flash cards with words on one side and the 

corresponding operation on the other side. 

Enrichment Activity BL 

Pablo and Martin are both writing a numerical expression for the 

phrase three times the sum of four squared and five. Pablo writes 
2 2 3(4 + 5) while Martin writes 3(4 ) + 5. Who is correct, Pablo or

Martin? Explain your reasoning. Pablo; sample answer: Pablo included 

parentheses around the sum; Martin did not. 

MPMP

MPMP
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A.SSE.1b, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Evaluating Numerical Expressions 

Objective 

Students evaluate numerical expressions by applying the order of 

operations. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 4 Evaluate Expressions 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What are the bases in each part? 2 and 4 What are the exponents 

in each part? 4 and 5 

4 
OL What does 2 indicate? Sample answer: 2 is multiplied by itself 

4 times. 

4 
BL Write a real-world example where you might use 2 . Sample 

answer: There are two cookies on a baking sheet. The baker 

would like to double the amount of cookies on the sheet. She 

decides this still isn’t enough so she doubles the amount on the 

sheet again two more times. 

Example 5 Order of Operations 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What step should be performed first when evaluating a numerical 

expression? grouping symbols 

OL Because there are no grouping symbols, which operation should 
2 be evaluated first? exponents: 8 = 64 

BL How would the value of the expression change if there were 
2 parentheses around 8 - 7? Sample answer: Y ou would need to 

subtract 7 from 64, then multiply this quantity by 11. The addition 

and subtraction step would become 20 - 7 + 627, or 640. 

MPMP

MPMP

MPMP

Interactive Presentation 

Learn 

TAP

Students move through the steps in the 

order of operations. 

TYPE

Students explain how the order of 

operations applies to finding the area of a a
trapezoid. 
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A.SSE.1b, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 6 

TYPE 

Students enter the correct numbers to 

write a numerical expression. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Write and Evaluate a Numerical 
Expression 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

Questions for Mathematical Discourse 

AL What mathematical operation will be used when combining the 

points earned from the three different point levels? addition 

OL The problem states the point value for each ball Mellie rolled. 

What mathematical operation represents the point values when 

translating to a numerical operation? multiplication 

BL How would the expression change if Mellie also rolled one ball 

into the 100-point hole? The expression would be 2(30) + 4(20) + 

3(50) + 1(100). 

Common Error 

Students may not know what understood math operations are attached 

to the words triple and double, and may try to add. Remind students that 

these words represent multiplication. 

Essential Question Follow-Up 

Students have begun applying the order of operations when evaluating 

numerical expressions. 

Ask: 

Why is order important when evaluating numerical expressions? 

Sample answer: Order matters because otherwise multiple answers 

could be found for one problem, when only one answer is actually 

correct. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students struggle remembering the order of operations, 

THEN have students write PEMDAS in their foldable with Parentheses, 

Exponent, Multiplication, Division, Addition, and Subtraction written by 

each letter. Have students draw an arrow above MD and AS to remind 

them to work from left to right. 

Enrichment Activity BL 

Using the numbers 2, 3, 4, and 8 only once and any operation or 

grouping symbols, write a numerical expression evaluating to 8. 

Sample answer: (4 + 8) ÷ 3 × 2 or 8 ÷ 4 × 3 + 2 

MPMP
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A.SSE.1b, A.SSE.2 

Example 7 Expressions with Grouping 
Symbols 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL In part a, which operation should be evaluated first? Explain your 

reasoning. Either 4 + 5 or 7 - 4 could be evaluated first because 

they are both in parentheses. 

OL In part b, which operation should be evaluated first? Explain your 

reasoning. 3 - 2 should be evaluated first because this is in the 

innermost grouping symbols. 

BL Would the value of the expression be the same if the expression in 
2 part b was 15 - 10 + (3 - 2) + 6? Explain. No; sample answer: 

This expression would subtract only 10 from 15, not the entire 

expression after the subtraction sign. 

Common Error 

Expressions with multiple grouping symbols can confuse students. 

Encourage students to start at the innermost part of the grouping symbol 

and work their way out. 

Learn Plan for Problem Solving 

Objective 

Students use the four-step problem solving plan to solve problems. 

Teaching the Mathematical Practices 

1 Analyze Givens and Constraints In this Learn, guide students 

through the use of the four-step plan in order to be able to identify 

the meaning of problems and look for entry points to their solutions. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students move through an explanation for 

each step of the four-step problem-solving 

plan. 

TYPE 

Students explain how the four-step plan 

helps effectively solve problems. a 

CHECK 

Students complete the Check online 

to determine whether they are ready 

to move on. 
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A.SSE.1b, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Apply Example 8 

TYPE 

Students enter the correct values to create 
a numerical expression. a 

CHECK 

Students complete the Check online 
to determine whether they are ready 
to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Write and Evaluate 
Expressions 

Teaching the Mathematical Practices 

1 Analyze Givens and Constraints Guide students through the 

use of the four-step plan to identify the meaning of Example 8 and 

look for entry points to its solution. 

Questions for Mathematical Discourse 

AL How much does a student ticket cost? $5 How much does a 

20-ounce water cost? $5 

OL What are the items you are splitting with your friends? a large tub 

of popcorn and a large candy How do you find your cost based on 
_ 1 _ the total cost? Multiply by . 2 

BL Suppose you and your friend also decide to also split a pack of 

fruit snacks. What effect will this have on your individual cost? 

Sample answer: The total cost will increase by $1.50 because this 

is half of $3. 

Common Error 

Problems that give extra information can lead students to include 

irrelevant numbers. Encourage students to highlight or circle values that 

apply to the given scenario and cross off values or information that is not 

important. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.SSE.1b, A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–52 

2 exercises that use a variety of skills from this

lesson 

53–58 

3 exercises that emphasize higher-order and

critical-thinking skills 

59–62 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice Exercises 1–57 odd, 59–62 

• Extension: The Four Digits Problem 

• Operations with Signed Numbers 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice Exercises 1–61 odd 

• Remediation, Review Resources: Subtract Integers 

• Personal Tutors 

• Extra Examples 1–8 

• Addition and Subtraction with Integers 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice Exercises 1–51 odd 

• Remediation, Review Resources: Subtract Integers 

• Quick Review Math Handbook: Variables and Expressions 

• ArriveMATH Take Another Look 

• Addition and Subtraction with Integers 

AL 
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A.SSE.1b, A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 1-2 A.SSE.1, A.SSE.2 

Algebraic Expressions 

LESSON GOAL 

Students will write and evaluate algebraic expressions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Writing Algebraic Expressions 

• Write a Verbal Expression 

• Write a Verbal Expression with Grouping Symbols 

• Write an Algebraic Expression 

• Write an Expression 

Explore: Using Algebraic Expressions in the Real World 

Develop: 

Evaluating Algebraic Expressions 

• Evaluate an Algebraic Expression 

• Write and Evaluate an Algebraic Expression 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Divide Integers ● ● ● 

Extension: Toothpick Triangles ● ● ● 

Language Development Handbook 
Assign page 2 of the Language Development 

Handbook to help your students build 

mathematical language related to algebraic 

expressions. 

ELL You can use the tips and suggestions on 

page T2 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.1 Interpret expressions that represent a quantity in terms of its 

context. 

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students wrote and evaluated numerical expressions. 

6.EE.1, A.SSE.1b, A.SSE.2 

Now

Students write and evaluate algebraic expressions. 

A.SSE.1, A.SSE.2 

Next 

Students will apply the properties of real numbers to simplify expressions. 

A.SSE.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop an 

understanding of algebraic expressions and use it to build fluency with 

evaluating algebraic expressions. They apply their understanding of 

algebraic expressions by solving real-world problems. 

Mathematical Background 
Mathematical expressions that contain at least one variable are called 

algebraic expressions. They can be written as mathematical expressions 

or verbal expressions, but do not contain an equal sign. A variable is a 

symbol used to represent an unspecified number or value. Algebraic 

expressions may contain powers. When evaluating a power, the exponent 

tells how many times the base is used as a factor. 
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A.SSE.1, A.SSE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying and dividing integers 

Answers: 

1. 30 

2. 9 

3. 30 

4. -9 

5. 6 yd 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Students will analyze the information 

about concert ticket sales to write an algebraic expression. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebraic Expressions in the 
Real World 

Objective 

Students explore how to use substitution and the order of operations to 

evaluate algebraic expressions. 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

that models the situation in this Explore. Then use the equation to 

solve the problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the end 

of the activity. Students will use cost information from a diner to write 

different orders using variables. The guiding exercises will lead students 

to write algebraic expressions. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students answer questions analyzing different cost scenarios. 

a

(continued on next page) 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 
answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebraic Expressions in the 
Real World ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What did the first table order? How do you know? Two burgers, 

chicken tenders, and three waters; B stands for burger, C stands for 

chicken tenders, and W stands for water. 

• A third table ordered two lunch specials, three fries, and five juices. 

What would Ruby write for their order? Describe how you would 

calculate the cost of the order using multiplication and addition. 

2L + 3F + 5 .J  Sample answer: Multiply $6.75 by 2, $2.50 by 3, and 

$1.50 by 5. Then add the three results together. 

Inquiry 

How are algebraic expressions useful in the real world? Sample answer: 

Algebraic expressions can be written and evaluated to represent 

situations in the real world. 

Go Online to find additional teaching notes and answers for the 

Explore activity. 
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A.SSE.1, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Writing Algebraic Expressions 

Objective 

Students write algebraic expressions by interpreting words as 

mathematical symbols. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Essential Question Follow-Up 

Students have begun writing verbal and algebraic expressions. 

Ask: 

Why is it important to use a variable in a real-world situation? Sample 

answer: It is important to use a variable because many times we do 

not know a quantity in a real-world situation, so we can use a variable 

to represent this unknown. Then we can still talk about the situation 

even with the missing piece. 

Example 1 Write a Verbal Expression 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in this 

example. 

Questions for Mathematical Discourse 

AL What operation is between the 5 and the x ? multiplication 
3 

OL What word or phrase represents the exponent? cubed or the third 

power 

BL Why is the term 2 called the constant? Sample answer: The 

number 2 is not multiplied by a variable, so  it will remain 2 no 

matter what value is substituted into the expression. 

Common Error 

Students often translate incorrectly when the variable term has a 

coefficient. Since there is no obvious operation present between the 

coefficient and variable, they make one up. Remind students that when 

a variable has a coefficient, there is an understood multiplication sign 

between them. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on the words or phrases to 

see a definition and examples. 

TYPE 

Students create their own algebraic 

expression. a 
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A.SSE.1, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

Tap 

Students tap to see an alternate method 

of writing a verbal expression with 

grouping symbols. 

Type 

Students compare and contrast methods 

of equivalent verbal expressions with a 
grouping symbols. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write a Verbal Expression with 
Grouping Symbols 

Teaching the Mathematical Practices 

1 Understand the Approaches of Others Work with students 

to look at the Alternate Method. Ask students to compare and 

contrast the original method and the alternate method. 

Questions for Mathematical Discourse 

AL What words represent addition? Sample answers: plus, added to, 

increased by, more than 

OL What word or phrase represents the exponent? fourth power 

4 BL If the expression were instead (a + 6 )b  ÷ 7, how would the 

verbal expression change? Sample answer: The division is now 

applied to a quantity, so the expression would be the quantity a 

raised to the fourth power plus 6 times b all divided by 7. 

Example 3 Write an Algebraic Expression 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely 

write or explain their solution methods. Point out that they should 

use clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL How do you know the word quantity implies that parentheses are 

used? Sample answer: A quantity usually means more than one 

thing or a group of things. 

OL In part a, how would the algebraic expression change if the verbal 

expression were 2 times the quotient of y and 11? Sample answer: 

If the quantity is changed to the quotient of, then you would need 
y y __ __ to divide y and 11. So the expression would be 2 or 2 × . (11 ) 11 

BL Write the verbal expression in a different way for the same 

algebraic expression 2(y + 11). Sample answer: The sum of y and 

11 multiplied by 2. 

Common Error 

When there are multiple possible solutions to a verbal expression, 

students may have trouble writing an answer. They get bogged down in 

which translation is correct, not realizing there are multiple possibilities. 

Reinforce to students that there are many ways to write verbal 

expressions. 

MPMP

MPMP
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A.SSE.1, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write an Expression 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about writing algebraic expressions to solving a 

real-world problem. 

Questions for Mathematical Discourse 

AL What variables are used to represent a win, tie, and loss? w, t, z 

OL Why is the expression for the number of points written 3w + t 

instead of 3w + 1 ?t  Sample answer: The 1 is understood and does 

not need to be written because anything multiplied by 1 is itself. 

BL Why are the losses, z, not represented in the expression? Sample 

answer: 0z is simplified to 0 so there is no need to include it in the 

expression because 0 does not change the expression. 

Common Error 

When translating a real-world situation, students must define variables 

before beginning. Without defining variables, the expression is 

meaningless and students are more likely to make mistakes if they have 

not decided what the variables represent. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have difficulty writing a verbal or algebraic expression, 

THEN pair them with other students as mentors for practicing these 

skills. The  transition from verbal expressions to algebraic expressions 

is easier for some students than others. 

Enrichment Activity BL 
2 (x + 5) ______ Write a verbal expression for . Sample answer: The square 

y - 5 
of the sum of x and 5 divided by the difference between y and 5. 

DIFFERENTIATE 

Language Development Activity ELL 

Explore the similarities with quotient and difference compared to 

product and sum. Review instances when the order of operations in a 

written expression must be the same as the order in the numerical or 

algebraic expression. Also review instances where that order does not 

have to be maintained, and when the order may be the opposite. 
8 __ 4 __ a) The quotient of 8 and 4 means 8 ÷ 4; does not mean 4 ÷ 8 or . 
4 8 

Write a sentence or phrase with the same meaning using a phrase 

like goes into. How many times does 4 go into 8? 

b) Subtract 8 from 12 means 12 - 8. How would you say the same 

thing using difference? The difference of 12 and 8 means 12 - 8. 

Expand the discussion to include synonyms for these operations, and 

how the overall order of words does not always translate to the same 

order of operations. 

MPMP

Interactive Presentation 

Example 4 

TYPE 

Students answer questions to analyze 

the given scenario and write a verbal a 
expression. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.SSE.1, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 5 

Tap 

Students tap through the steps of the 

order of operations to determine the value 

of an algebraic expression 

TYPE 

Students evaluate an expression using the 

order of operations. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Evaluating Algebraic Expressions 

Objective 

Students evaluate algebraic expressions by substituting values into and 

simplifying given expressions. 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this Learn. 

Common Misconception 

Students often replace the variables with their corresponding numerical 

values, but then fail to finish evaluating the expression. Evaluating an 

algebraic expression requires two steps. First, use substitution to replace 

the variable with its value. Then, evaluate the expression by using the 

order of operations. State that evaluate means to find the value. 

Example 5 Evaluate an Algebraic Expression 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear mathematical language when answering the question in the 

Talk About It! feature. 

Questions for Mathematical Discourse 

AL What is the resulting numerical expression after the Substitution 
2 Property is applied? 2 (3 × 6 - 2 + 5) ÷ 4 

OL In what order is the expression inside the parentheses evaluated? 

multiplication, then subtraction, then addition 

BL Why do you multiply before dividing? because multiplication and 

division are done from left to right and the multiplication came 

before division in the expression 

Common Error 

When an expression contains addition and subtraction or multiplication 

and division, students perform the addition or multiplication first, rather 

than the operation that appears first when working from left to right. 

Remind students that addition and subtraction or multiplication and 

division are performed in one step in the order in which they appear. 

MPMP

MPMP
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A.SSE.1, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Write and Evaluate an 
Algebraic Expression 

Teaching the Mathematical Practices 

4 Make Assumptions In the Study Tip, have students point out 

where an assumption or approximation was made in the solution. 

Questions for Mathematical Discourse 

AL What operation does the word times mean? multiplication 

OL Why is the exponent only applied to the radius? Sample answer: 

The problem states that the radius is squared, not that the 

quantity four times π multiplied by the radius is squared. 

BL Suppose you could blow a bubble with a radius of 10 cm. What is 

the surface area of your bubble? 

2 A = 4 (10)π

A = 4 (100)π

2 A = 400π cm

Essential Question Follow-Up 

Students have begun evaluating algebraic expressions. 

Ask: 

Why may we need to evaluate algebraic expressions? Sample answer: 

In the real world, algebraic expressions represent unknown values, 

which we may need to determine. We will need to substitute the 

known values into an expression and evaluate to determine the value. 

MPMP

Interactive Presentation 

Example 6 

Select 

Students select the correct definition of 

the variable. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.SSE.1, A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students struggle to evaluate algebraic expressions, 

THEN use tiles with numbers and operations on them to create the 

numerical expression after the Substitution Property is applied. Then 

students remove the operation performed in each step of order of 

operations and replace with the number tiles that are equivalent. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.SSE.1, A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–66 

2 exercises that extend concepts learned in this

lesson to new contexts 

67–75 

3 exercises that emphasize higher-order and

critical-thinking skills 

76–79 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice Exercises 1–75 odd, 76–79 

• Extension: Toothpick Triangles 

• Writing Expressions and Equations 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice Exercises 1–79 odd 

• Remediation, Review Resources: Divide Integers 

• Personal Tutors 

• Extra Examples 1–6 

• Multiplication and Division with Integers 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice Exercises 1–65 odd 

• Remediation, Review Resources: Divide Integers 

• Quick Review Math Handbook: Variables and Expressions 

• ArriveMATH Take Another Look 

• Multiplication and Division with Integers 

AL 
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A.SSE.1, A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 1-3 A.SSE.2 

Properties of Real Numbers 

LESSON GOAL 

Students apply the properties of real numbers to simplify expressions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Properties of Equality 

• Identify Properties of Equality 

• Interpret Properties of Equality 

• Use Properties of Equality 

Identitites and Inverses 

• Evaluate Using the Addition Properties 

• Evaluate Using the Multiplicative Identity and Multiplicative Inverse 

• Evaluate Using the Multiplicative Property of Zero 

Explore: Testing the Associative Property 

Develop: 

Commutative and Associative Properties 

• Evaluate Using the Associative Property 

• Evaluate Using the Commutative Property 

• Evaluate Using the Associative and Commutative Properties 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Subtract Rational Numbers ● ● ● 

Extension: Properties of Operations ● ● ● 

Language Development Handbook 
Assign page 3 of the Language Development 

Handbook to help your students build mathematical 

language related to simplifying expressions. 

ELL You can use the tips and suggestions 

on page T3 of the handbook to support 

students who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. 

Standards for Mathematical Practice: 

3 Construct viable arguments and critique the reasoning of others. 

4 Model with mathematics. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students wrote and evaluated algebraic expressions. 

6.EE.2, A.SSE.1b, A.SSE.2 

Now

Students apply the properties of real numbers to simplify expressions. 

A.SSE.2 

Next 

Students will use the Distributive Property to simplify expressions. 

A.SSE.1a, A.SSE.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of expressions to build fluency with using the properties 

of real numbers to simplify expressions. They apply their understanding 

of the properties of real numbers by solving real-world problems. 

Mathematical Background 
Properties of equality, addition, and multiplication can be used to justify 

steps when evaluating expressions and solving equations. Using these 

properties can often help make mental calculations easier. 
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A.SSE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• adding and subtracting rational numbers 

Answers: 
5 __ 1. 8 

2. -0.7 

3. -1.7 
_ 1 _ 4. -1 3 

5. $148 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Encourage students to analyze the 

given information about a shopping trip to write and evaluate an 

expression. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet this standard? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss the 

questions below with the class. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T esting the Associative Property 

Objective 

Students compare values of expressions to explore the Associative 

Property. 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of the 

Associative Property in this Explore to complete the tables. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the 

end of the activity. Students select different values for a, b, and c to test 

eight different claims. They will complete a chart involving addition and 

subtraction and then another chart involving multiplication and division. 

The guiding exercises will lead students to discover for which operations 

the Associative Property holds true. Then, students will answer the 

Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students complete a table by entering possible values 

for a, b, and c and then the value of three different a
expressions. 

(continued on next page) 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view 

a sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T esting the Associative Property 

( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is it helpful to reorder or regroup terms when evaluating an 

expression? Sample answer: Reordering and regrouping terms makes 

it easier to put terms together that can easily be added or multiplied. 

Inquiry 

For what operations does the Associative Property hold true? For what 

operations does it not? addition and multiplication; subtraction and 

division 

Go Online to find additional teaching notes and answers for the 

Explore activity. 
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A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Properties of Equality 

Objective 

Students recognize the properties of equality by identifying the properties 

used to justify given statements. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 1 Identify Properties of Equality 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to justify their conclusions. 

Questions for Mathematical Discourse 

AL In part a, how many equations are involved? 2 

OL Because part b only involves 1 equation, which properties of 

equality can you eliminate? Symmetric and Transitive Properties 

BL Write a statement that illustrates the Transitive Property of 

Equality. Sample answer: If 10 + 12 = 15 + 7 and 15 + 7 = 22, 

then 10 + 12 = 22. 

Common Error 

Students often use the wrong property because they have not fully 

memorized the names of the properties. They may know the property 

but not know the name. Encourage students to make flash cards with the 

property and the definition. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students use a diagram to write two 

equations illustrating the Symmetric a 
Property of Equality. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

DRAG & DROP 

Students drag and drop the images to 

represent the verbal expression. 

TYPE 

Students determine if a verbal expression 

represents the Transitive Property of a 
Equality. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Interpret Properties of Equality 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. The Talk 

About It! feature asks students to justify their conclusions. 

Questions for Mathematical Discourse 

AL What are the three quantities given in the problem? the amount of 

sugar, amount of flour plus 2 tablespoons, and the amount of milk 

OL Which ingredients belong in the first equation of the Transitive 

Property? the amount of sugar and the amount of flour plus 2 

tablespoons Which ingredients belong in the second equation of 

the Transitive Property? the amount of flour plus 2 tablespoons 

and the amount of milk 

BL At the end, the amount of sugar and the amount of milk are 

the same. Why is this an example of the Transitive Property of 

Equality and not the Reflexive Property of Equality? Sample 

answer: Sugar and milk are not the same ingredient, and the 

resulting statement does not set either the amount of sugar or 

the amount of milk equal to itself. 

Common Error 

Students may not equate a real-world problem to the properties of 

equality because there are no given equations. Students will have to 

define variables first in order to see the property of equality. 

MPMP
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A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Use Properties of Equality 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What does the Reflexive Property of Equality state? Sample 

answer: that any quantity equals itself 

OL Which properties of equality can you rule out in part b and why? 

Symmetric and Reflexive because there are three equations 

BL Would “If x + 5 = y - 5 and y - 5 = 10, then x + 5 = 10” be an 

example of the Transitive Property? Explain. Yes; sample answer: 

When one quantity (x + 5) equals a second (y - 5) and the 

second quantity (y - 5) equals a third (10), then the first quantity 

(x - 5) equals the third (10). 

Common Error 

Students are familiar with numerical statements that they can check 

for correctness, but when asked to identify properties for algebraic 

statements, they may try to solve rather than identify the correct property. 

Remind students that variables are simply unknown numbers so the 

properties of equality work the same. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to identify or use the correct property of 

equality, 

THEN tell them a good way to remember is: 

• The Reflexive Property involves one equation. 

• The Symmetric Property involves two equations. 

• The Transitive Property involves three equations. 

Learn Identities and Inverses 

Objective 

Students evaluate numerical expressions by applying the Inverse and 

Identity Properties. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

addition and multiplication in this Learn. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TYPE 

Students determine if a given claim is 

correct. a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TYPE 

Students use the Additive Inverse Property 

to analyze an expression. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

About the Key Concept 

Students learn about the additive and multiplicative identities and 

inverses, along with the Multiplicative Property of Zero. The Identity 

Properties do not change the value of the expression, while the Inverse 

Properties either add to zero or multiply to 1. Finally, the Multiplicative 

Property of Zero states that if the product of two numbers is zero, at least 

one of the numbers must be zero. 

Common Misconception 

Students believe the Inverse Properties are illustrated when any 

expression equals zero or one, regardless of the operation. For example, 

-2 + 3 = 1 and 5(0) = 0 are often confused as Inverse Properties

because they equal zero or one. Encourage students to consider the 

operation before concluding it is an Inverse Property. 

Example 4 Evaluate Using the Addition 
Properties 

Teaching the Mathematical Practices 

3 Reason Inductively In this example, students will use 

inductive reasoning to make plausible arguments. 

Questions for Mathematical Discourse 

AL When using the order of operations, which operation in the 

expression should be simplified first? the power 

OL Why is 8(2) not simplified first even though there are parentheses? 

Sample answer: Parentheses are done first when they are used 

as grouping symbols. Those parentheses represent multiplication, 

which comes after exponents in the order of operations. 

BL How can 4 - 4 be rewritten to more clearly illustrate the use of 

the Additive Inverse Property? 4 + ( 4)-  

MPMP
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A.SSE.2 

Example 5 Evaluate Using the Multiplicative 
Identity and Multiplicative Inverse 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Mathematically proficient 

students need to be able to make sense of quantities and their 

relationships. In this example, notice the relationship between the 

terms and the Multiplicative Identity and Inverse Properties. 

Questions for Mathematical Discourse 

_ 3 _ _ 2 _ _ 3 _ 2 __ 6 __ AL What is the result of multiplying by ? · = = 1 
2 3 2 3 6 

3 __ _ 2 _ OL How do you know and are multiplicative inverses without 
2 3 

multiplying? They are reciprocals. 

BL What factor would need to be included in the expression in order 
_ 1 _ for the expression to simplify to 1? Explain. ; 
7 

sample answer: In order for the expression to simplify to 1, the 

multiplicative inverse of 7 would need to be a factor. 

Example 6 Evaluate Using the Multiplicative 
Property of Zero 

Teaching the Mathematical Practices 

7 Look For a Pattern Students should see the pattern of 

grouping numbers according to the Multiplicative Property of Zero 

so the expression can be evaluated more easily. 

Questions for Mathematical Discourse 

AL According to the order of operations, what should be simplified 

first? everything inside the parentheses 

OL How much of the expression is inside the parentheses? Everything 

except zero 

BL Would the value of the expression change if the expression were 

instead 7 + [4 - 3(2)] × 0? Explain. Yes; sample answer: The 

zero is no longer multiplied by everything, so only the part in the 

bracket becomes zero. 7 + 0 = 7, not zero. 

DIFFERENTIATE 

Language Development Activity AL ELL 

IF students are struggling to identify or use the correct Inverse or 

Identity Property, 

THEN tell them a good way to remember is: 

• Identity Properties do not change the starting value. When you add 

zero or multiply by one, the answer is identical to the starting value, 

so adding zero or multiplying by one are Identity Properties. 

• Inverse Properties involve “undoing,” so adding the opposite or 

multiplying by the reciprocal is the way to get rid of or undo the 

addition or multiplication that was previously there. 

MPMP

MPMP

Interactive Presentation 

Example 5 

TYPE 

Students state why the multiplicative 

identity is 1 and not 0. a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Commutative and Associative 
Properties 

Objective 

Students evaluate numerical expressions by applying the Commutative 

and Associative Properties. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of the 

Commutative and Associative Properties in this Learn. 

About the Key Concept 

The Associative Property allows sums or products of three or more 

numbers to be regrouped without changing the value of the expression. 

The Commutative Property allows numbers being added or multiplied to 

be reordered without changing the value of the expression. 

Common Misconception 

Since the Commutative and Associative Properties apply to addition 

and multiplication, some students believe they will automatically apply 

to subtraction and division. They may rewrite or regroup subtraction or 

division expressions, which will lead to wrong answers. Remind students 

that subtraction and division must be performed in a certain order and 

these properties do not apply to those two operations. 

MPMP
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A.SSE.2 

Example 7 Evaluate Using the 
Associative Property 

Teaching the Mathematical Practices 

3 Construct Arguments In the Think About It! feature, 

students will use stated assumptions, definitions, and previously 

established results to construct an argument. 

Questions for Mathematical Discourse 

AL When adding money without a calculator, what is one way to make 

adding easier? Sample answer: Add things in a different order. 

OL Why should $34.50 be grouped with $32.50 and $23.25 be 

grouped with $31.75 when using the Associative Property? Sample 

answer: $34.50 and $32.50 both have 50 cents which, when 

added together, equals a whole dollar, and the same for the 

25 cents and 75 cents. 

BL If the amounts had been listed in a different order, could the 

expression be simplified using only the Associative Property? 

Explain. No; sample answer: If the amounts had been listed in a 

different order, then the Commutative Property would have been 

needed first. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are having a hard time distinguishing between the 

Commutative and Associative Properties, 

THEN write the following examples of each property on the board and 

ask students to identify which property is being used. 

• 12 + 16 + 8 + 14  = 12 + 8 + 16 + 14 

• 12 + 8 + 16 + 14 = (12 + 8) + (16 + 14) 

• 3 + 5 + 15 + 12 = 3 + 12 + 5 + 15 

• 3 + 12 + 5 + 15 = (3 + 12) + (5 + 15) 

Ask students what makes it so difficult to distinguish the properties. 

Discuss ways to tell the two properties apart. Explain that the Associative 

Property affects how numbers are grouped, or how they are associated 

with each other. The Commutative Property allows the numbers to be 

moved around or commute. 

MPMP

Interactive Presentation 

Example 7 

TAP 

Students move through the steps of 
evaluating the expression using the 
Associative Property. 

TYPE 

Students explain why the Associative 
Property could be used in the example. a 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 9 

TYPE 

Students identify when the Commutative 

and Associative Properties were used. a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Evaluate Using the Commutative 
Property 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of the 

Commutative Property in this example. 

Questions for Mathematical Discourse 

AL When multiplying without a calculator, what is one way to make 

multiplying easier? Sample answer: Multiply things in a different 

order. 

OL Is there a pair of numbers that multiply to a whole number? 
5 __ 6 __ Explain. Yes; sample answer: and are reciprocals so they 
6 5 

multiply to 1. 

_ 5 _ _ 6 _ BL If the expression had been · 9 · , would you still use the 
6 9 

Commutative Property to evaluate? Explain. No; sample answer: 

Because the fractions are not reciprocals, it does not make sense to 
_ 6 _ 6 __ switch 9 and . Instead, the 9 and should be grouped to simplify 
9 9 

to 6. 

Example 9 Evaluate Using the 
Associative and Commutative Properties 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL In Step 1, what is the difference between the left side of the 

equation and the right side? The 27 and 28 changed places. 

OL How does the expression in Step 2 differ from the right side of 

Step 1? Parentheses were added to indicate which additions 

should be performed first. 

BL Why were the numbers grouped the way they were in Step 2? 

Sample answer: The numbers 32 and 28 add to a multiple of 10 as 

do the numbers 27 and 33. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Putting It All Together 

Go Online to have students practice what they have learned about 

properties of real numbers in the Putting It All Together for Lessons 1-1 

through 1-3. 

MPMP

MPMP
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A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–34 

2 exercises that use a variety of skills from this

lesson 

35–48 

3 exercises that emphasize higher-order and

critical-thinking skills 

49–56 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 1–47 odd, 49–56 

• Extension: Properties of Operations 

• Properties of Real Numbers 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–55 odd 

• Remediation, Review Resources: Subtract Rational Numbers 

• Personal Tutors 

• BrainPOP Video: Commutative Property, Associative Property 

• Extra Examples 1–9 

• Addition and Subtraction with Fractions 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice, Exercises 1–33 odd 

• Remediation, Review Resources: Subtract Rational Numbers 

• Quick Review Math Handbook: Properties of Numbers 

• ArriveMATH Take Another Look 

• Addition and Subtraction with Fractions 

AL 
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A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

33-34 Module 1 • Expressions

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0084.xhtml


Lesson 1-4 A.SSE.1a, A.SSE.2 

Distributive Property 

LESSON GOAL 

Students simplify expressions by using the Distributive Property. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: 

• Using Rectangles with the Distributive Property 

• Modeling the Distributive Property 

Develop: 

Distributive Property with Numerical Expressions 

• Use the Distributive Property 

• Mental Math 

Distributive Property with Algebraic Expressions 

• Distribute an Algebraic Expression from the Left 

• Distribute an Algebraic Expression from the Right 

• Combine Like Terms 

• Write and Simplify Expressions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Apply Rational Number 
● ● ● 

Operations 

Extension: Mayan Numerals ● ● ● 

Language Development Handbook 
Assign page 4 of the Language Development 

Handbook to help your students build 

mathematical language related to simplifying 

expressions using the Distributive Property. 

ELL You can use the tips and suggestions on 

page T4 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.1a Identify parts of an expression, such as terms, factors, and 

coefficients. 

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

5 Use appropriate tools strategically. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students applied the properties of real numbers to simplify expressions. 

6.EE.3, A.SSE.2 

Now

Students use the Distributive Property to simplify expressions. 

A.SSE.1a, A.SSE.2 

Next 

Students will apply the Distributive Property to construct and solve equations 

in one variable. 

A.CED.1 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of expressions to build fluency with using the 

Distributive Property to simplify expressions. They apply their 

understanding of the Distributive Property by solving real-world 

problems. 

Mathematical Background 
The Distributive Property can be used to evaluate and simplify 

expressions. The property permits a factor outside the parentheses to be 

distributed to each term inside the parentheses. When the Distributive 

Property is applied to algebraic expressions, the coefficients of like terms 

can be combined and the expressions can be simplified. 
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A.SSE.1a, A.SSE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• using order of operations 

Answers: 

1. 17 
_ 7 __ 2. 30 

3. 29 

4. 32 

5. $45 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Encourage students to analyze the 

given information about giant pumpkin competitions to evaluate 

an expression by using the Distributive Property. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Rectangles with the 
Distributive Property 

Objective 

Students use a sketch to model the Distributive Property. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use algebra tiles. Work 

with students to explore and deepen their understanding of the 

Distributive Property. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the 

end of the activity. Students will use a sketch to explore  two methods 

for finding the area of a rectangle, and then fill in the provided table 

with specific results. The guiding exercises will lead students to see the 

Distributive Property in action. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use the sketch activity to complete an activity in which 

they explore finding the area of two rectangles. 

TYPE 

Students fill in a table with different values of a, b, and c from the 

sketch and then answer questions about the areas of rectangles. a 
(continued on next page) 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

a answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Rectangles with the 
Distributive Property ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What do you notice about the total area in each case? In each case, the 

combined area of the two rectangles is the same. 

Inquiry 

What is the product of a and (b + c)? ab + ac 

Go Online to find additional teaching notes and answers for the 

Explore activity. 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling the Distributive Property 

Objective 

Students use algebra tiles to model the Distributive Property. 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students to see the pattern in this 

Explore. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the end 

of the activity. Students will use algebra tiles to model the expression 

4(x + 2). The guiding exercises will lead students to see the Distributive 

Property in action. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

DRAG & DROP 

Students drag and drop algebra tiles to model an expression. 

TYPE 

Students answer questions about the rectangles formed with the 

algebra tiles. a 

(continued on next page) 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling the Distributive Property 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Does it matter which expression you use as the length and which 

expression you use as the width? Explain. No; sample answer: Because 

you are multiplying to find the area, switching the expressions for the 

length and width will product the same area. 

Inquiry 

How can you use algebra tiles to find the product of two expressions? 

Sample answer: Form a rectangle with the algebra tiles where one 

expression is the length of the rectangle and one is the width. Then find 

the area of the rectangle. 

Go Online to find additional teaching notes and answers to the 

Explore activity. 
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A.SSE.1a, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Distributive Property with Numerical 
Expressions 

Objective 

Students identify and evaluate equivalent numerical expressions by using 

the Distributive Property. 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out that the Distributive 

Property is one of the most-used properties in algebra. Students 

should know that whenever they see a number outside of a sum or 

difference within parentheses, they should apply the Distributive 

Property. 

What Students Are Learning 

When the Distributive Property is used, equivalent expressions are 

generated; 5(1 + 6) is equivalent to 5(1) + 5(6). The Distributive Property 

combines addition or subtraction with multiplication. 

Common Misconception 

Many times students will only multiply the coefficient of the sum or 

difference to the first term and ignore the second term. Reinforce to 

students that the Distributive Property is when the coefficient is multiplied 

to all terms of a sum or difference. 

DIFFERENTIATE 

Language Development Activity ELL 

Entering Before students read the lesson, provide examples or 

illustrations to introduce each vocabulary word. Have students repeat 

each word and point to the visual representation as you review 

vocabulary. 

Emerging or Developing Have partners make and use flash cards to 

check each other’s pronunciation  and understanding of vocabulary. 

Expanding Have students scan the lesson for content vocabulary 

words in context. Help them pronounce the vocabulary words 

correctly. Discuss vocabulary meanings with them. 

Bridging After reading each example of the lesson, use an Interactive 

Question-Response to discuss it. Have students record the main idea 

and details of the paragraphs in their notes. 

MPMP

Interactive Presentation 

Learn 

TYPE 

Students consider how the Symmetric Property of 

Equality applies to the Distributive Property. a 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students move through steps to solve a real-world 

problem. 

TYPE 

Students write and evaluate an expression for the 

back-to-school shopping in June and September. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 1 Use the Distributive 
Property 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with a 

task. They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their own 

strategies, they may propose mathematical models to aid them. As 

they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change direction, if necessary. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to 

think of alternate approaches to the problem. Some sample questions are 

shown. 

• H ow is the amount spent in each month calculated? 

• I n what form should the percentages be written in order to solve the 

problem? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

36 Module 1 • Expressions 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0092.xhtml


A.SSE.1a, A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Mental Math 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out that the Distributive 

Property is one of the most-used properties in algebra. Students 

should know that whenever they see a number outside of a sum or 

difference within parentheses, they should apply the Distributive 

Property. 

Questions for Mathematical Discourse 

AL In part a, what number is close to 99 that would be easier to 

multiply with using mental math? 100 In part b, what number is 

close to 1002 that would be easier to multiply with using mental 

math? 1000 

OL In part a, why does it make sense to subtract 5 and not 1? Sample 

answer: Because you are multiplying by a number that is one less 

than 100, it makes sense to remove one multiple of 5 from 500. 

BL Would you apply the Distributive Property to solve 4 · 1200? Why? 

No; sample answer: Because 1200 can just be multiplied as 12 

hundreds. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to apply the Distributive Property with 

numerical expressions, 

THEN let students model the expression using algebra tiles until they 

can successfully evaluate using the Distributive Property. 

Enrichment Activity BL 

Explain how the Distributive Property can be used to find the product 

7 × 435 without the use of a calculator. 

Sample answer: I can break 435 into a sum of its parts and then use 

the Distributive Property: 

7(400 + 30 + 5) = 7(400) + 7(30) + 7(5) 

= 2800 + 210 + 35

= 3010 + 35

= 3045

MPMP

Interactive Presentation 

Example 2 

TYPE 

Students describe how to use the 

a Distributive Property to evaluate a product 

of two numbers. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TAP 

Students tap on each word or phrase to see an 

example and definition. 

TYPE 

Students determine if another student’s claim is 

a correct. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Distributive Property with Algebraic 
Expressions 

Objective 

Students identify and simplify equivalent algebraic expressions by using 

the Distributive Property. 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out that the Distributive 

Property is one of the most-used properties in algebra. Students 

should know that whenever they see a number outside of a sum or 

difference within parentheses, they should apply the Distributive 

Property. 

Common Misconception 

Students often believe that as long as variables are the same, they are 

like terms regardless of exponents. This causes problems not only in this 

lesson, but in future lessons as well. Reinforce that like terms have the 

same variables, but the corresponding variables must have the same 
2 2 2 exponents. The terms 5xy and 3xy are not alike, but 5xy and 3xy are. 

Example 3 Distribute an Algebraic 
Expression from the Left 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out that the Distributive 

Property is one of the most-used properties in algebra. Students 

should know that whenever they see a number outside of a sum or 

difference within parentheses, they should apply the Distributive 

Property. 

Questions for Mathematical Discourse 

AL Which value is being distributed? 4 

OL To which term does the subtraction sign belong? with the 7 

BL Why is the expression 20x - 7 not equivalent to the expression in 

the example? Sample answer: The 4 must be distributed to both 

terms in the difference, not just the first term. 

Common Error 

When distributing to a subtraction problem, many students will replace the 

subtraction sign with addition. Reinforce the rules of multiplying integers 

and that those rules are the only way signs can change. 

MPMP

MPMP
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A.SSE.1a, A.SSE.2 

Example 4 Distribute an Algebraic 
Expression from the Right 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. The Talk 

About It! feature asks students to respond to the arguments of 

others. 

Questions for Mathematical Discourse 

AL Does it matter that the 6 is to the right of the parentheses? 

Explain. No; sample answer: The 6 is multiplying the quantity 

inside the parentheses, and multiplication is commutative, so it 

doesn't matter whether it is in front of the parentheses or 

behind it. 

OL Will the signs of the expression inside the parentheses change 

when 6 is distributed? Explain. No; sample answer: Since 6 is not 

a negative number, none of the signs will change. 

BL How could the original expression be rewritten if a student does 
2 not like distributing from the right? 6(3y + y - 8) 

Common Error 

Students can get confused when the value to be distributed is on the 

right side of the parentheses, rather than the left. If students need to, 

they can rewrite the expression with the coefficient on the left. 

Example 5 Combine Like T erms 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out that the Distributive 

Property is one of the most-used properties in algebra. Students 

should know that whenever they see a number outside of a sum or 

difference within parentheses, they should apply the Distributive 

Property. 

Questions for Mathematical Discourse 

AL How many terms are in part a? 2 part b? 3 

2 OL In part b, why is 4b not a like term? because the exponent of b is 

different 

BL How might algebra tiles help someone identify like terms in 
2 part b? Sample answer: Using square tiles for b and rectangular 

tiles for the b terms allows you to see that the square tiles do not 

combine with the rectangular tiles. 

MPMP

MPMP Interactive Presentation 

Example 4 

TYPE 

Students determine if another student's 

a work is correct. 
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A.SSE.1a, A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 6 

TYPE 

Students determine if another student’s work is 

a correct. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Write and Simplify Expressions 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to respond to the arguments of others. 

Questions for Mathematical Discourse 

AL What does the word sum represent? addition What do difference 

and decreased by represent? subtraction 

OL How do you know you need parentheses? because you are 

multiplying a constant by the sum or difference of two terms 

BL Simplify the expression 4(a - 3 )b  - 3(2a + b) and indicate the 

properties used. 

4a - 12b - 6a - 3b Distributive Property 

= 4a - 6a - 12b - 3b Commutative Property 

= (4 - 6)a + ( 12-  - 3)b Distributive Property 

= -2a - 15b Simplify. 

Common Error 

With large algebraic expressions, students can make careless errors in 

translating, like forgetting parentheses or exponents. Encourage students 

to highlight or underline all words that imply a math operation or symbol 

to decrease the likelihood of a mistake. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to apply the Distributive Property with 

algebraic expressions, 

THEN have students draw an arrow from the multiplier to each term in 

the parentheses as a visual reminder to multiply all terms. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.SSE.1a, A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–56 

2 exercises that use a variety of skills from this

lesson 

57–67 

3 exercises that emphasize higher-order and

critical-thinking skills 

68–72 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 1–67 odd, 68–72 

• Extension: Mayan Numerals 

• Properties of Real Numbers 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–71 odd 

OL 

• Remediation, Review Resources: Apply Rational Number Operations 

• Personal Tutors 

• BrainPOP Video: Distributive Property 

• Extra Examples 1–6 

• Other Topics Available: Fractions 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice, Exercises 1–55 odd 

• Remediation, Review Resources: Apply Rational Number Operations 

• Quick Review Math Handbook: Properties of Numbers 

• ArriveMATH Take Another Look 

• Other Topics Available: Fractions 

AL 
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A.SSE.1a, A.SSE.2 3 REFLECT AND PRACTICE 

   2 FLUENCY 3 APPLICATION
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Lesson 1-5 A.SSE.2 

Expressions Involving Absolute Value 

LESSON GOAL 

Students evaluate absolute value expressions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Distance Between Points on a Number Line 

Develop: 

Evaluating Expressions Involving Absolute Value 

• Write an Absolute Value Expression 

• Evaluate the Absolute Value of an Algebraic Expression 

• Evaluate an Expression Involving Absolute Value 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Represent Integers ● ● ● 

Extension: Making Conjectures with 
● ● ● 

Absolute Value Expressions 

Language Development Handbook 
Assign page 5 of the Language Development 

Handbook to help your students build 

mathematical language related to absolute 

value expressions. 

ELL You can use the tips and suggestions on 

page T5 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. 

Standards for Mathematical Practice: 

4 Model with mathematics. 

7 Look for and make use of structure. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students used the Distributive Property to simplify expressions. 

6.EE.3, A.SSE.1a, A.SSE.2 

Now

Students evaluate absolute value expressions. 

A.SSE.2 

Next 

Students will solve equations involving absolute value. 

A.CED.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of expressions to build fluency with simplifying 

expressions that involve absolute value. They apply their understanding 

of absolute value expressions by solving real-world problems. 

Mathematical Background 
The absolute value of a number is the distance the number is from zero 

on a number line. Absolute value is always greater than or equal to zero. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Distance Between Points on a 
Number Line 

Objective 

Students use dynamic number lines to explore absolute value. 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students to see the pattern in this 

Explore 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will be presented with guiding exercises to complete at the end 

of the activity. Students will use a sketch to explore finding the distance 

between two points on the number line, and then fill in the provided 

table with specific results.  The guiding exercises will lead students to 

determine how to calculate the distance between two values. Then, 

students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use the sketch activity to complete an activity in which 

they explore the distance between two points on the number line. 

TYPE 

Students fill in a table with different values of x and y from the 

sketch and then basic computations. a 

(continued on the next page) 
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A.SSE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• naming points on number lines 

Answers: 

1. D 

2. F 

3. G 

4. C 

5. E 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Encourage students to analyze the 

information about a Claude Monet painting to write an absolute 

value expression. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet this standard? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use this vocabulary term in this lesson. You 

can expand the row if you wish to share the definition. Then discuss the 

question below with the class. 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Distance Between Points on a 
Number Line ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Do any of the algebraic expressions equal the distance between x and 

y for every set of values? no

• What pattern do you notice when x - y or y - x does not equal the 

distance between x and y? Sample answer: When x - y or y - x does 

not equal the distance between x and y, the expression is the additive 

inverse of the distance. 

Inquiry 

How can you find the distance between any two values x and y on a 

number line? The distance between any two values on a number line 

can be found by taking the absolute value of the difference of the two 

numbers; i.e., |x - y| or |y - x|. 

Go Online to find additional teaching notes and answers for the 

Explore activity. 
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A.SSE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Evaluating Expressions Involving 
Absolute Value 

Objective 

Students evaluate absolute value expressions by substituting values into 

and simplifying given expressions. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Common Misconception 

Absolute value does not change the sign of the number (e.g. | 5 | ≠ -5). 

Remind students that absolute value represents the distance from zero 

regardless of direction. 

Essential Question Follow-Up 

Students have begun evaluating expressions involving absolute value. 

Ask: 

When can absolute value model real-life situations? Sample answer: 

Absolute value can model real life situations when the distance is the only 

thing that matters, not the direction. For example, if the temperature of a 

cup of coffee went from 105 F°  to 90 F,°  and we wanted to know just the 

change in temperature, then we could say it changed 15 F.°  

Example 1 Write an Absolute Value 
Expression 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about absolute value expressions to solving a real- 

world problem. 

Questions for Mathematical Discourse 

AL What do the variables t and m represent? t is the temperature reading 

on the thermometer and m is the actual temperature of the meat. 

OL To find the accuracy of a meat thermometer, should you subtract 

the readings first and then take the absolute value, or take the 

absolute value of each reading and then subtract? Explain. 

Subtract the readings before taking the absolute value; sample 

answer: We want a nonnegative difference between the readings, 

so subtract them first and then take the absolute value. 

BL Why is | m - t | not equivalent to | m | - | t | ? Sample answer: For the 

first expression, we would subtract and then take the absolute 

value. For the second expression, we would take the absolute 

value first and then subtract. If m were less than t, the second 

expression would yield a negative. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag and drop numbers to represent the given 

expressions. 

TYPE 

Students determine if an expression will always have a 

negative value. a 
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A.SSE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE 

Students describe how to evaluate the absolute value 

of an algebraic expression. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Evaluate the Absolute Value of 
an Algebraic Expression 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL How many times does x appear in the expression? 1 the y? 2 

OL Why does -2xy evaluate to positive 36? Sample answer: After 

substituting in the values for the variables, you get - -2(6)( 3), 

and a negative times a negative is a positive. 

BL Explain how to evaluate the expression for x = 1 and y = -7. 

Sample answer: After substituting the values in for the variables, 

I got |14 - 35|, which simplifies to | 21|,-  which equals 21. 

Example 3 Evaluate an Expression 
Involving Absolute Value 

Teaching the Mathematical Practices 

3 Construct Arguments In this example, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

Questions for Mathematical Discourse 

AL What should be the first step in evaluating the absolute value of 

the algebraic expression? Replace x with 2. 

OL Evaluate the expression for x = -2. Why is the answer for x = 2 

not the same as x = -2? 18; sample answer: Substituting -2 for 

x gives 23 - |- |,5  which is not the same as 23 - | |11 .

BL What other value of x will yield the same result of 12? If x = -3.5, 

the expression will still be 12. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to evaluate absolute value expressions, 

THEN have them evaluate the inside of the absolute value using order of 

operations and plot the resulting value on the number line. Tell students 

the final answer is the distance that number is from zero. They can count 

the spaces from zero and see the answer is just the positive value. 

Enrichment Activity BL 

EVALUATE |– 3y| + | |3y  for y = 1. Explain why even though it appears 

–3y and 3y are additive inverses, they are in fact not. 

Sample answer: | – |3( 1)  + | |3(1)  = |– |3  + | |3 , which simplifies to 

3 + 3 = 6. The two terms appear to be additive inverses, but the 

absolute value converts the negative value to a nonnegative value. 

Thus the two are not additive inverses but like terms. 

MPMP

MPMP
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A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–34 

2 exercises that use a variety of skills from this

lesson 

35–36 

3 exercises that emphasize higher-order and

critical-thinking skills 

37–39 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 1–35 odd, 37–39 

• Extension: Examining Cases 

• Operations with Signed Numbers 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–39 odd 

• Remediation, Review Resources: Represent Integers 

• Personal Tutors 

• Extra Examples 1–3 

• Plotting and Comparing Signed Numbers 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice, Exercises 1–33 odd 

• Remediation, Review Resources: Represent Integers 

• ArriveMATH Take Another Look 

• Plotting and Comparing Signed Numbers 

AL 
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A.SSE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 1-6 N.Q.2, N.Q.3 

Descriptive Modeling and Accuracy 

LESSON GOAL 

Students use quantities for the purpose of descriptive modeling, and 

report solutions with an appropriate level of accuracy. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Descriptive Modeling 

• Use Descriptive Modeling 

• Compare Metrics 

Accuracy 

• Decide Where to Round 

• Find an Appropriate Level of Accuracy 

• Determine Accuracy 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Convert Customary 
● ● ● 

Measurement Units 

Extension: Appropriate Units ● ● ● 

Language Development Handbook 
Assign page 6 of the Language Development 

Handbook to help your students build 

mathematical language related to descriptive 

modeling. 

ELL You can use the tips and suggestions on 

page T6 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

N.Q.2 Define appropriate quantities for the purpose of descriptive 

modeling. 

N.Q.3 Choose a level of accuracy appropriate to limitations on 

measurement when reporting quantities. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

6 Attend to precision. 

Coherence 

Vertical Alignment 

Previous 

Students constructed simple equations to solve real-world problems. 

7.EE.4 

Now

Students use quantities for descriptive modeling. 

N.Q.2, N.Q. 3 

Next 

Students will construct and solve more complicated equations in one 

variable. 

A.CED.1 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of descriptive modeling and learn to use appropriate 

quantities when modeling and the correct level of accuracy to report 

those quantities. They apply their understanding by using descriptive 

modeling to solve problems. 

Mathematical Background 
Descriptive modeling is a way to mathematically describe real-world 

situations and the factors that cause them. Metrics are used to assign 

a number to some characteristic or attribute by creating a rule. 

Measurements are approximations, and thus will be rounded. Accuracy 

refers to the nearness of a measurement to the actual value of the 

measure. How measurements should be rounded depends on the 

limitation on the units. 
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N.Q.2, N.Q.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• determining the level of accuracy needed in real-world situations 

Answers: 

1. 1 cup 

2. 1 inch 

3. minutes 

4. hours 

Launch 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Model with Mathematics Encourage students to analyze the 

given information to understand how the metrics relate to grading 

scales. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 

49b Module 1 • Expressions 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0108.xhtml


N.Q.2, N.Q.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Descriptive Modeling 

Objective 

Students define and use appropriate quantities for the purpose of 

descriptive modeling. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

descriptive modeling in this Learn. 

Common Misconception 

Students often believe descriptive modeling is using the four-step problem- 

solving plan. The four-step plan is a good way to approach word problems, 

but descriptive modeling has more factors to consider. Encourage students 

to read problems carefully and consider any metrics provided. 

Example 1 Use Descriptive Modeling 

Teaching the Mathematical Practices 

4 Analyze Relationships Mathematically Point out that to solve 

the problem in this example, students will need to analyze the 

mathematical relationships in the problem to draw a conclusion. 

Questions for Mathematical Discourse 

AL What scores will be substituted into the metric? reading, writing, 

and math scores, and GPA value 

OL After substituting in the values, what operation should be 

performed first? the addition inside the parentheses 

BL Suppose an athlete with a 3.3 GPA scored a 600 on reading and 

writing, and a 610 on math. Would the student qualify as an athlete 

at the university? Explain. 
6 __ 0 _ 0 _ + __ 6 _ 0 _ 0 _ ( 2 ) + 610 

________________ Yes; sample answer: 2 [ ]+ 
20 

70 = 121 + 70 = 191, and 191 ≥ 186. 

MPMP

MPMP

Interactive Presentation 

Learn (continued on the next page) 
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N.Q.2, N.Q.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students move through the steps to solve 

descriptive modeling problem. 

TYPE 

Students determine how the Academic 

Index would be affected based on a a 
proposed change, and identify attributes 

of high school recruits that should be 

considered. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Common Error 

When students are presented with multiple grouping symbols inside an 

expression, they may make careless mistakes when evaluating. Remind 

students to start at the innermost set and work their way out. 

DIFFERENTIATE 

Language Development Activity ELL 

Discuss grouping symbols, like nested parentheses or brackets, with 

your students. Point out that absolute value symbols can also act as 

grouping symbols, as in Example 3 of Lesson 1-5. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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N.Q.2, N.Q.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Compare Metrics 

Teaching the Mathematical Practices 

5 Use a Source Guide Guide students to find external information 

to answer the questions posed in the Use a Source feature. 

Questions for Mathematical Discourse 

AL What is the difference in predicted heights for the son using the 

two methods? 1.21 inches 

OL Using the Doubling Method, what would be the predicted height 

of a girl who is 31 inches tall at age 18 months? 2(31) = 62. Her 

predicted height is 62 inches. 

BL Which metric seems to be a better predictor of height? Explain. 

The Gray Method; sample answer: The Gray Method takes into 

account the height of both parents, rather than just the height of 

the child. The parents’ heights have a lot to do with how tall their 

children will be. 

Common Error 

Students can get overwhelmed with multiple solution pathways, and 

wonder which answer is correct. Remind students that the metrics can 

only predict height, so both solutions are possibilities. 

DIFFERENTIATE

Reteaching Activity AL ELL
IF students are overwhelmed by descriptive modeling problems, 

THEN have them underline or highlight important information given, 

such as metrics and data, which can be used mathematically as a 

helpful first step when solving these problems. Then, have students 

discuss their solution methods with each other. 

MPMP

Interactive Presentation 

Example 2 

TAP

Students select a method to predict the 

height of a child using his parents’ heights. 

TYPE

Students use a source to write a metric for 

something important to them, and explain a
their reasoning. 
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N.Q.2, N.Q.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Accuracy 

Objective 

Students choose a level of accuracy appropriate to limitations on 

measurements when reporting quantities. 

Teaching the Mathematical Practices 

6 Use Precision In this Learn, students learn how to calculate 

accurately and efficiently and to express numerical answers with 

a degree of precision appropriate to the problem context. 

Common Misconception 

Students often think that decimal answers are easier and better than 

fractional answers. When dealing with accuracy and measurement, it is 

important to pay attention to rounding. Decimal answers may be less 

accurate than fractional answers if they are not rounded appropriately. 

Remind students to analyze the context of the situation and the 

limitations on the tool of measurement when determining whether to use 

fractions or decimals. 

MPMP
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N.Q.2, N.Q.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Decide Where to Round 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about accuracy to solving a real-world problem. 

Questions for Mathematical Discourse 

AL How many total miles will the three friends drive? 172 miles 
_ 

OL Why does the answer 57. 3 not make sense? Sample answer: 

Using a car’s odometer, it would be impossible to measure 0. ‾ 333

of a mile while driving. 

BL If Damien instead had three friends on the road trip, would the 

distance each person should drive need to be rounded? Explain. 

No; sample answer: They would each need to drive 43 miles. 

There is no decimal mileage, so the answer is exact. 

Example 4 Find an Appropriate Level of 
Accuracy 

Teaching the Mathematical Practices 

4 Make Assumptions Have students explain an assumption or 

approximation that was made to solve the problem. 

Questions for Mathematical Discourse 

AL What information is needed from the problem to calculate the total 

driving and flying time? driving time: 12 miles and 1.3 miles per 

hour; flying time: 897 miles, 1381 miles, and 287 miles per hour 

OL What formula is used to relate distance, speed, and time? 
_ di _ s _ ta _ n _ c _ e _ distance = speed · time, or speed =

time 

BL How can you use the given units to help determine which 

operation needs to be done to solve the problem? Sample answer: 

You are given miles per hour, which tells you that a distance has 

been divided by a time. To cancel out distances, you will need to 

divide miles by miles per hour and, and you will be left with hours. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TYPE 

Students decide how a total cost should 

be split among friends and discuss the a 
limits of the accuracy. 
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N.Q.2, N.Q.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 5 

SELECT

Students select the correct answer to 

show they understand the appropriate 

degree of precision. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Determine Accuracy 

Teaching the Mathematical Practices 

6 Use Precision In this example, students learn how to calculate 

accurately and efficiently and to express numerical answers with a 

degree of precision appropriate to the problem context. 

Questions for Mathematical Discourse 

AL What are the different components of population change? births, 

deaths, and international migrants 

OL Consider the birth and death rates; will the population change be 

positive or negative for each 15 seconds? Explain. Positive; sample 

answer: On average, 2 babies will be born in 15 seconds while 

only one person will die. 

BL Why will we never know the exact population in the United States? 

Sample answer: The population changes so quickly with births 

and deaths and other factors, we cannot count the exact number 

of people at any one time. Even if we could, that number would 

change so quickly it wouldn’t be accurate for long. 

Essential Question Follow-Up 

Students have begun learning about accuracy and rounding answers. 

Ask: 

Why is accuracy important with measurements? Sample answer: 

Accuracy is important because it allows us to represent measurements 

to the necessary degree of the actual measurement. In track events, 

time needs to be measured more accurately than in a basketball 

game. 

DIFFERENTIATE

Reteaching Activity AL ELL
IF students are confused about rounding measurements, 

THEN have them list potential rounded answers and discuss which 

answer makes the most sense. For example, if you need to make 8 

goody bags with 17 treats divided evenly among the bags, how many 

treats would each bag receive? Students could write down 17/8, 2.125, 

2.1, and 2. Discuss how the first three do not make sense since you 

cannot put part of a treat into a goody bag. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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N.Q.2, N.Q.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–20 

2 exercises that use a variety of skills from this

lesson 

21–28 

3 exercises that emphasize higher-order and

critical-thinking skills 

29–31 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 1–27 odd, 29–31 

• Extension: Appropriate Units 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–31 odd 

• Remediation, Review Resources: Convert Customary 

Measurement Units 

• Personal Tutors 

• Extra Examples 1–5 

• U.S. Customary Units of Measurement 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice, Exercises 1–19 odd 

• Remediation, Review Resources: Convert Customary 

Measurement Units 

• Quick Review Math Handbook: Descriptive Modeling 

• ArriveMATH Take Another Look 

• U.S. Customary Units of Measurement 

AL 
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N.Q.2, N.Q.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 
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Module 1 • Expressions 

Review

Rate Yourself
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is order important when evaluating numerical expressions? 

• Why is it important to use a variable in a real-world situation? 

• Why may we need to evaluate algebraic expressions? 

• When can absolute value model real-life situations? 

• Why is accuracy important with measurements? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the Key 

Concepts related to writing and simplifying expressions, properties of real 

numbers, absolute value, descriptive modeling, and accuracy. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Relationships 

Between Quantities and Reasoning with Equations and Expressions 

and Equations. 

• Interpret the Structure of Expressions 

• Use the Structure of an Expression to Rewrite It 

• Write Expressions in Equivalent Forms to Solve Problems 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 1-1 through 1-3 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–17 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1, 4, 5, 7, 12 

Multi-Select Multiple answers may be correct. 2, 10, 

Students must select all correct 13, 14 

answers. 

Table Item Students complete a table by 9, 11 

entering in the correct values. 

Open Response Students construct their own 3, 6, 8, 15-17 

response. 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

N.Q.2, N.Q.3 1-6 16, 17 

A.SSE.1 1-2, 1-3 3-6 

A.SSE.1a 1-4 11, 13 

A.SSE.1b 1-1 2 

A.SSE.2 1-1, 1-3, 1-4, 1-5 1, 7-10, 12, 

14, 15 
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Module 2 

Equations in One Variable 

Module Goals

• Students solve linear equations in one variable. 

• Students solve proportions. 

• Students use formulas to solve real-world problems. 

Focus 

Domains: Number and Quantity, Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.1 Explain each step in solving a simple equation as following from 

the equality of numbers asserted at the previous step, starting from the 

assumption that the original equation has a solution. Construct a viable 

argument to justify a solution method. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Also addresses A.CED.3, A.CED.4, and N.Q.1. 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Coherence 

Vertical Alignment 

Previous 

Students wrote and solved one-, two-, and multi-step equations in one 

variable. 

6.EE.7, 7.EE.4a, 8.EE.7 

Now

Students write and solve equations in one variable. 

A.CED.1 

Next 

Students will construct equations in two variables. 

A.CED.2 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to 

use the three pillars of rigor. Students gain conceptual understanding as 

they move from the Explore to Learn sections within a lesson. Once they 

understand the concept, they practice procedural skills and fluency and 

apply their mathematical knowledge as they go through the Examples 

and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

2-1 Writing and Interpreting Equations A.CED.1, A.CED.3 1 0.5 

2-2 Solving One-Step Equations A.CED.1, A.REI.1, A.REI.3 2 1 

2-3 Solving Multi-Step Equations A.CED.1, A.REI.3 1 0.5 

2-4 Solving Equations with the Variable on Each Side A.CED.1, A.REI.3 2 1 

Put It All Together: Lessons 2-1 through 2-4 1 0.5 

2-5 Solving Equations Involving Absolute Value A.CED.1, A.REI.3 1 0.5 

2-6 Solving Proportions A.CED.1, A.REI.3 1 0.5 

2-7 Using Formulas A.CED.4, A.REI.3 2 1 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 14 7 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Solving for a Variable 

Module Resource 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students determine which equation has been solved correctly and explain 

their choices. 

Targeted Concepts Understand the relationships between numbers and variables in an 

equation. 

Targeted Misconceptions 

• When students do not understand the relationships between numbers and variables, 

they often incorrectly manipulate the numbers and/or variable by either 

 “flipping” only one side of the equality, 

 leaving the variable in the denominator and trying to “work around it,” or 

 moving the variable to the numerator without maintaining the equality. 

• Students may not recognize a simplified version or may not consider a nonsimplified 

version of the correct answer. 

Use the Probe after Lesson 2-4. 

Correct Answers: 

1. no 2. yes 3. no 

4. no 5. yes 6. no 

Collect and Assess Student Answers 

If the student selects Then the student likely... 

these responses… 

1. yes did not use the proper steps to isolate x. Often students automatically divide the 

2. no larger number by the smaller number without taking the relationship between the 

4. yes numbers into consideration. 

_ 1 _ 5 _ 2. no did not recognize the simplified form of (choice 5), or did not consider choice 
45 

5. no 2 as it is not in simplified form. 

3. yes realized there is division taking place on the right side of the equation and that 

6. yes multiplication is the inverse operation but did not take into consideration that the 

variable is in the denominator. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Multi-Step Linear Equations 

• Lesson 2-3, Learn, Examples 1–2 

Revisit the Probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

How can writing and solving equations help you solve problems in 

the real world? Sample answer: Equations can be written to describe 

the relationship between quantities in the real world. Solving these 

equations provides information about unknown quantities. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus Students read and learn about linear equations. 

Teach Throughout the module, have students take notes from each 

lesson on the appropriate Foldables page. They should include definitions 

of terms and key concepts. Encourage students to record examples of the 

various linear equations from each lesson. 

When to Use It Use the appropriate page in the Foldable booklet as 

students cover each lesson in this module. 

Launch the Module 

For this module, the Launch the Module video uses sports to demonstrate 

how equations can be written and solved in the real world. Students 

learn how equations, formulas, and absolute value can help calculate 

unknowns in the sports field. 

Interactive Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define An equation is a mathematical statement that contains two 

expressions and an equal sign, =. 

Example 3p + 7 = 2. 

Ask Does this statement have two expressions and an equal sign? Y es, 

3p + 7 and 2 are both expressions with an equal sign between them. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• translating phrases into expressions 

• multiplying and dividing rational numbers 

• using the Distributive Property 

• evaluating expressions 

• calculating opposites and absolute values 

• determining whether two ratios are equivalent 

• translating sentences into equations 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the topics 

in the Linear Equations module—who is ready to learn these topics and 

who isn’t quite ready to learn them yet—in order to adjust your instruction 

as appropriate. 

Mindset Matters 

View Challenges as Opportunities 

Part of cultivating a growth mindset in math involves viewing challenging 

problems or tasks as an opportunity to learn and make new connections 

in your brain. 

How Can I Apply It? 

Encourage students to embrace challenges by trying problems that are 

thought provoking, such as the Higher-Order Thinking Problems in the 

practice section of each lesson. Remember to regularly remind students 

that each new challenge is an opportunity to grow! 
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Lesson 2-1 A.CED.1, A.CED.3 

Writing and Interpreting Equations 

LESSON GOAL 

Students create and interpret equations that describe relationships. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Writing Equations by Modeling a Real-World Situation 

Develop: 

Writing Equations 

• Write an Equation for a Sentence 

• Write an Equation 

• Write an Equation with Multiple Variables 

Interpreting Equations 

• Write a Sentence for an Equation 

• Write a Sentence for an Equation with Grouping Symbols 

• Interpret an Equation 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Write Algebraic Expressions ● ● ● 

Extension: Guess the Number ● ● ● 

Language Development Handbook 

Assign page 7 of the Language Development 

Handbook to help your students build mathematical 

language related to creating and interpreting 

equations. 

ELL You can use the tips and suggestions on 

page T7 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students evaluated and simplified algebraic expressions. 

6.EE.2, 6.EE.3, A.SSE.1 

Now

Students translate between sentences and equations and use them to solve 

problems. 

A.CED.1, A.CED.3 

Next 

Students will solve one-step equations with the four operations. 

A.REI.3 

Rigor 
The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of equations by expanding on what they have learned 

about expressions. They build fluency by writing and interpreting 

equations, and then they apply their understanding by interpreting 

solutions. 

Mathematical Background 
Variables are used to represent an unknown amount when writing 

equations from a verbal sentence. The ability to write an equation from a 

verbal sentence is needed when solving word problems. When a verbal 

sentence can be translated into an equation that states a rule for the 

relationship between certain quantities, the equation is then called a 

formula, and can be used to solve problems involving those quantities. 
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A.CED.1, A.CED.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• translating phrases into expressions 

Answers: 

1. 12 ÷ n 

2. n + 8 or 8 + n 

3. n – 2 

4. p ÷ 4 

5. 3n 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Represent a Situation Symbolically Encourage students to 

define all variables before writing an expression about the number 

of songs that can be downloaded on a digital media player. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet this standard? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class 
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A.CED.1 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Writing Equations by Modeling a 
Real-World Situation 

Objective 

Students use a real-world situation to explore how to write equations. 

Teaching the Mathematical Practices 

2 Represent a Situation Symbolically Guide students to define 

variables to solve the problem in this Explore. Help students to 

identify the independent and dependent variables. Then work with 

them to find the other relationships in the problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use a drag and drop  activity to help organize the presented 

information before considering algebraic representations. The guiding 

exercises will lead students to write an algebraic equation involving the 

given information. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

DRAG & DROP 

Students drag items to represent the given 

situation. 

TYPE 

Students answer questions to show they 

understand how to write an algebraic a 
equation. (continued on the next page) 
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A.CED.1 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Writing Equations by Modeling a 
Real-World Situation ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why does it help to define your variable when writing an expression? 

Sample answer: In order to define the variable, you have to think about 

the part of the problem that is unknown. Then you can see how the 

other values are related and come up with the expression. 

• Would both sides of the equation change if Garrett used 7 sleeves of 

cups? What is the new equation? Yes; sample answer: Garrett would 

need to use 7 of the sleeves that are outside the box, which would 

change the expression to 6n + 5. The total number of sleeves would 

also change, 162 - 7 = 155. The new equation is 6n + 5 = 155. 

Inquiry 

What steps can you use to write equations to represent a real-world 

situation? Sample answer: Identify the unknowns, write two equivalent 

expressions, and use the expressions with an equal sign to write the 

equation. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Writing Equations 

Objective 

Students create equations that describe relationships by interpreting 

words as mathematical symbols. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use 

stated assumptions, definitions, and previously established 

results to construct an argument. 

Common Misconception 

Students may believe that the order in which terms are placed in an equation 

does not matter. Point out that subtraction and division are not commutative 

and the order in which terms are subtracted or divided does matter. 

Example 1 Write an Equation for a 
Sentence 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

that represents the sentence in this example. 

Questions for Mathematical Discourse 

AL How many operations are in this equation? 3 
_ 7 _ OL Why is the expression on the left not x - 20? Sample answer:

The word minus lets you know that the quotient is being 

subtracted from 20. 

BL Why does the order matter in a division expression? Division is not 

commutative and the terms cannot be interchanged. 

Common Error 

Students may not realize the word twice means multiply by two. Point out 

to students that twice or double mean multiply by two while triple means 

multiply by three. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand the difference between an a 
expression and an equation. 

Lesson 2-1 • Writing and Interpreting Equations 65 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0129.xhtml


A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to write 

an equation. 

TYPE 

Students answer a question to show they 

understand whether there is more than a 
one possible equation that can be written. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write an Equation 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what 

they have learned about writing equations to solve a real-world 

problem. 

Questions for Mathematical Discourse 

AL Is it possible for a surveyed teen to both use a social network and 

also not use a social network? no 

OL Does the remaining “193 did not” refer to teens who do not use 

a social network or to teens who are not “mostly kind?” Explain. 

Teens who are not “mostly kind.” Sample answer: The part of the 

sentence right before this phrase gave information about “mostly 

kind” teens, which means the remainder of the sentence would be 

about the same topic. 

BL How would you solve for n in the equation? Explain the steps. 

Sample answer: First I would simplify the numbers inside the 

parentheses to get 623 + n = 799. To solve for n, I would subtract 

623 from both sides giving n = 176. 

MPMP

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are having difficulty identifying the mathematical meaning 

of words, 

THEN have students make a list of words or phrases they do know and 

put other words or phrases they do not know next to the ones they 

most closely match; discuss with another student, then rearrange, if 

needed. 

Enrichment Activity BL 

Write and simplify a variable expression to determine why the 

following works. 

Think of a number. Multiply by 10. Add 5 to your result. Next, subtract 3. 

Then add 2. Next, subtract 4. Divide your result by 5. Finally, subtract 

your original number. Your result is your original number. 

x = number Simplify: (10x + 2 + 2 - 4) ÷ 5 - x Subtract. 

10x (10x + 4 - 4) ÷ 5 - x Add. 

10x + 5 (10 )x  ÷ 5 - x Subtract. 

10x + 5 - 3 2x - x Divide. 

10x + 5 - 3 + 2 x Simplify. 

10x + 5 - 3 + 2 - 4 

(10x + 5 - 3 + 2 - 4) ÷ 5 

(10x + 5 - 3 + 2 - 4) ÷ 5 - x
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write an Equation with 
Multiple Variables 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What variables are used to represent the unknowns? P , , w 

OL What operations occur in the given relationship? 

multiplication and addition 

BL What is the perimeter of an equilateral triangle, which is a triangle 

whose sides are all the same measure? Sample answer: P = 3s 

Essential Question Follow-Up 

Students have begun writing equations including real-world situations. 

Ask: 

Why is it important for you to be able to write equations to help solve 

problems in the real world? Sample answer: I need to be able to write 

equations for problems in the real world because this will help me 

quickly set up and solve problems that I may face. 

Learn Interpreting Equations 

Objective 

Students interpret equations that describe relationships by interpreting 

mathematical symbols as words. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TAP

Students move through the steps to write 

an equation. 

TYPE

Students answer a question to show they 

understand why defining a variable is an a
important first step. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TAP 

Students move through the steps of 

writing a sentence. 

TYPE 

Students answer a question to show they 

a understand how to decide which possible 

answer choice makes the most sense. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write a Sentence for an 
Equation 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What words could we use to represent the operations in the 

equation? Sample answer: for multiplication: product of or times; 

for subtraction: difference of or minus 

OL Does the phrase difference of change the order of the terms in the 

equation? no 

BL What is another way to write the sentence using different words? 

Sample answer: Five is one less than the product of two and z. 

Common Error 

Remind students that there is often more than one way to translate an 

equation into a verbal sentence. They should pick the words they are 

most comfortable using to ensure accuracy. 

Example 5 Write a Sentence for an 
Equation with Grouping Symbols 

Teaching the Mathematical Practices 

1 Understand the Approaches of Others Work with students 

to look at the Alternate Method. Ask students to compare and 

contrast the original method and the alternate method. 

Questions for Mathematical Discourse 

AL What operations appear in the equation? multiplication and 

addition 

OL What words could be used to represent the operation in the 

parentheses? sum, plus 

BL How would the equation translate if there were no grouping 

symbols? Sample answer: One more than three times y is 12. 

MPMP

MPMP
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A.CED.1, A.CED.3 

Example 6 Interpret an Equation 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about interpreting equations to solve a real-world 

problem. 

Questions for Mathematical Discourse 

AL What does the variable S represent in the formula? surface area 

OL What do the other three variables in the equation represent? 

 represents length, w represents width, and h represents height

BL Instead of writing two times length times height, how else could 

you represent the same expression? Sample answer: twice the 

length times the height 

Essential Question Follow-Up 

Students have begun to translate equations into sentences. 

Ask: 

Why would translating equations into verbal sentences be a helpful 

skill? Sample answer: I need to understand what an equation 

represents, and if I can write a sentence from an equation, I will 

understand the parts of the equation. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are having difficulty translating equations into sentences, 

THEN have students work with a partner to take turns pretending to 

be the teacher who calls out a verbal expression for which the other 

student is to write a numerical or algebraic expression. 

Language Development Activity ELL 

Beginning Reinforce the use of visual context to derive meaning 

through examples of environmental print that can be used to write 

equations such as discount signs and road signs you find online. 

Pantomime or elicit one-word responses to the meaning derived from 

such images. 

Intermediate Provide images to illustrate problems that students can 

work in pairs to solve. Move around the room to monitor progress. 

Advanced High Provide an image and have students use it to write 

an equation. Have volunteers share their problems with their group. 

MPMP

Interactive Presentation 

Example 6 

TAP 

Students move through the slides to write 

a sentence. 

WATCH 

Students can watch a video that explains 

how to use algebra tiles to represent 

expressions and equations. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–36 

2 exercises that use a variety of skills from this

lesson 

37–49 

2 exercises that extend concept learned in this

lesson to new contexts 

50–53 

3 exercises that emphasize higher-order and

critical-thinking skills 

54–61 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, 

THEN assign: 

• Practice, Exercises 1–53 odd, 54–61 

• Extension: Guess the Number 

• Writing Expressions and Equations 

BL 

IF students score 66%–89% on the Checks, 

THEN assign: 

• Practice, Exercises 1–61 odd 

• Remediation, Review Resources: Write Algebraic Expressions 

• Personal Tutors 

• Extra Examples 1–6 

• Evaluating and Writing Expressions 

OL 

IF students score 65% or less on the Checks, 

THEN assign: 

• Practice, Exercises 1–35 odd 

• Remediation, Review Resources: Write Algebraic Expressions 

• Quick Review Math Handbook: Writing Equations 

• ArriveMATH Take Another Look 

• Evaluating and Writing Expressions 

AL 
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

56. Sample answer: The area of a trapezoid is equal to the height times 

the quotient of the sum of the bases and 2. All of the variables must be 

positive. 

57. Sample answer: Mr. Rhoads ordered 188 math books. The algebra books 

were packed in boxes of 12. The geometry books were packed in boxes 

of 10. He ordered one more box of algebra books than geometry books. 

How many books of each type book did he order? Let a = number of 

algebra books. 

61. Sample answer: First you should identify the unknown quantity or 

quantities for which you are trying to solve, and assign variables. Then 

you should look for key words or phrases that can help you to determine 

operations that are being used. You can then write the equation using 

the numbers that you are given and the variables and operations that 

you assigned. 
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Lesson 2-2 A.CED.1, A.REI.1, A.REI.3 

Solving One-Step Equations 

LESSON GOAL 

Students solve equations by using addition, subtraction, multiplication, 

and division. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: 

• Using Algebra Tiles to Solve One-Step Equations Involving 

Addition or Subtraction 

• Using Algebra Tiles to Solve One-Step Equations Involving 

Multiplication 

Develop: 

Solving One-Step Equations Involving Addition or Subtraction 

• Solve by Adding 

• Solve by Subtracting 

• Write a One-Step Equation 

Solving One-Step Equations Involving Multiplication or Division 

• Solve Equations by Multiplying or Dividing 

• Solve by Multiplying 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Divide Rational Numbers ● ● ● 

Extension: Generalized One-Step Equations ● ● ● 

Language Development Handbook 

Assign page 8 of the Language Development 

Handbook to help your students build 

mathematical language related to solving equations. 

ELL You can use the tips and suggestions 

on page T8 of the handbook to support 

students who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.1 Explain each step in solving a simple equation as following from 

the equality of numbers asserted at the previous step, starting from the 

assumption that the original equation has a solution. Construct a viable 

argument to justify a solution method. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

5 Use appropriate tools strategically. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students translated between sentences and equations and used them to 

solve problems. 

6.EE.6, 7.EE.4, A.SSE.1, A.SSE.2 

Now

Students solve one-step equations. 

A.CED.1, A.REI.1, A.REI.3 

Next 

Students will solve multi-step equations. 

A.CED.1, A.REI.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of writing equations and use it to build fluency with 

solving one-step equations. They apply their understanding of 

one-step equations by solving real-world problems. 

Mathematical Background 
Solving an equation means finding the value of the variable in the equation 

that makes the equation true. To solve a one-step equation, isolate the 

variable with a coefficient of one by applying the correct property of 

equality to maintain equivalent expressions in each step of the process. 
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A.CED.1, A.REI.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• multiplying and dividing rational numbers 

Answers: 

1. –15.6 
_ 1 __ 2. –7
32 

3. –0.8 

4. –60 

5. 5 cakes 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

that models the situation and use it to find the weight of a dog. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 
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A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Solve 
One-Step Equations Involving Addition or 

Subtraction 

Objective 

Students use algebra tiles to explore solving one-step equations involving 

addition or subtraction. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use algebra tiles. Work with 

students to explore and deepen their understanding of addition 

and subtraction equations. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use  a drag and drop algebra tile mat to visualize the given 

equations before solving. The guiding exercises will lead students 

to solve one-step equations. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

DRAG & DROP 

Students drag algebra tiles to represent the given equation. 

TYPE 

Students answer a series of questions to show they understand 

how to solve a one-step equation. a 
(continued on the next page) 
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A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Solve 
One-Step Equations Involving Addition or 

Subtraction ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How does using zero pairs help you solve the equation? 

Sample answer: Zero pairs allow you to cancel values when you have 

the same number of positives and negatives. We can isolate x, by 

adding either positive or negative tiles to create zero pairs for any 

1-tiles that are with the x-tile. 

• Which tiles would you use to model x - 3 = -8? Which tiles do you 

need to place on the mat to solve for x? Sample answer: To model x - 3, 

place one x-tile and three negative 1-tiles on the left side of the mat. 

Place eight negative 1-tiles on the right side of the mat to model -8. To 

solve for x, add three 1-tiles to both sides of the mat and remove zero 

pairs so that the x-tile is alone. 

Inquiry 

How can you model and solve addition and subtraction equations? 

Sample answer: Use algebra tiles to model the equation. Isolate the 

x-tiles on one side of the mat and then remove any zero pairs.

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 

75d Module 2 • Equations in One Variable

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0140.xhtml


A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Solve 
One-Step Equations Involving Multiplication 

Objective 

Students use algebra tiles to explore solving one-step equations involving 

multiplication. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use algebra tiles. Work with 

students to explore and deepen their understanding of one-step 

equations involving multiplication or division. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use a drag  and drop algebra tile mat to visualize the given 

equation before solving. The guiding exercises will lead students to solve 

the one-step equations. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

DRAG & DROP 

Students drag algebra tiles to represent the given equation. 

TYPE 

Students answer a series of questions to show they understand 

how to solve a one-step equation. a 
(continued on the next page) 
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A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a 

sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Solve 
One-Step Equations Involving Multiplication 

( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 
_ x _ • Why does it not it make sense to use algebra tiles to model = 5?
4 

2 Sample answer: There are only 1-tiles, x-tiles and x -tiles. Because we 

can’t break the tiles into smaller pieces, it’s not possible to model 

one-fourth of the x-tile. 

• Draw a square to represent x. How could you use this model to solve 
x __ 
= 5? Sample answer: Draw lines to divide the square into 4 even

4 
pieces and shade one piece. Write a 5 into the shaded piece to model 
x __ 
= 5. If one piece is 5, you can write a 5 into each of the remaining

4 
pieces and see that the full square has 5 written 4 times, or 20, so 

x = 20. 

Inquiry 

How can you model and solve multiplication equations? 

Sample answer: Use algebra tiles to model the equation. Isolate the 

x-tiles on one side of the mat and then separate the tiles into equal 

groups. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving One-Step Equations Involving 
Addition or Subtraction 

Objective 

Students solve one-step equations by applying the Addition Property of 

Equality or Subtraction Property of Equality. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

About the Key Concept 

The Addition Property of Equality states that if a number is added to each 

side of a true equation, the resulting equivalent equation is also true. The 

Subtraction Property of Equality states that if a number is subtracted from 

each side of a true equation, the resulting equivalent equation is also true. 

Common Misconception 

Students often add or subtract the same number that is with the variable, 

instead of using the opposite operation. Remind students that to solve an 

equation, we must use zero pairs. 

MPMP

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF some students are struggling to solve an equation involving addition 

or subtraction, 

THEN have them list pairs of opposites, such as 4 and -4 or -23 and 

23. Remind students that they should be using the opposite operation 

when solving an equation. 

Enrichment Activity BL 

A city bus is picking up and dropping off passengers. There are 

already some passengers on the bus. At the first stop, 5 passengers 

board the bus. At the second stop, 7 passengers exit the bus. At the 

third stop, 2 passengers exit the bus. At the final stop, there are 14 

passengers on the bus. How many were on the bus before the first 

stop? Write and solve an equation. 

x + 5 - 7 - 2 = 14 

x - 4 = 14 

x - 4 + 4 = 14 + 4 

x = 18 

There were 18 passengers on the bus before the first stop. 

Interactive Presentation 

Learn 

TYPE 

Students complete a concept check 

with two different cases to deepen a 
their understanding of the Addition and 

Subtraction Properties of Equality. 

TYPE 

Students answer a question to determine 

whether they understand the Addition and a 
Subtraction Properties of Equality. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students tap to check their work. 

TYPE 

Students answer a question to show 

a they understand how to solve a second 

equation using the Addition Property of 

Equality. 

TAP 

Students tap the Watch Out button for a 

helpful reminder. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve by Adding 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What value are we trying to determine? the value of g 

OL Why do we add 25 to both sides? Sample answer: to isolate the 

variable g 

BL Explain why we can add 25 to both sides of the equation. Sample 

answer: The Addition Property of Equality states that if the same 

number is added to both sides of an equation, the resulting 

equation is equivalent to the original equation. 

Example 2 Solve by Subtracting 

Teaching the Mathematical Practices 

1 Understand the Approaches of Others Mathematically 

proficient students can explain the methods used to solve a problem. 

The Talk About It! asks students to justify the reasoning of Ann. 

Questions for Mathematical Discourse 

AL What value is being added to k? 27 

OL Why would the Subtraction Property of Equality be the best choice 

when solving the equation? Sample answer: We need to undo the 

addition of 27 and k, so we will subtract 27 from both sides. 

BL How would the answer have changed if the equation were k - 

( 27)-  = 30? Sample answer: The answer would not have changed 

because k - ( 27)-  can be simplified to k + 27. To solve, we would 

still subtract 27 from both sides. 

Common Error 

Students may subtract in the wrong order when using the Subtraction 

Property of Equality. Reinforce to students that subtraction is not 

commutative and the order matters. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write a One-Step Equation 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

Questions for Mathematical Discourse 

AL For which tennis player are we interested in finding the number of 

Grand Slam single titles won? Rafael Nadal 

OL Which property of equality would be the best choice when solving 

the equation? Explain. Sample answer: The Subtraction Property 

of Equality would be the best choice because we need to subtract 

3 from both sides to make a zero pair. 

BL Pete Sampras has 3 fewer Grand Slam singles titles than Roger 

Federer did at that point in his career. Set up and solve an 

equation to find the number of Grand Slam singles titles Pete 

Sampras has. a + 3 = 17, a + 3 - 3 = 17 - 3, a = 14

Common Error 

Students may confuse which tennis player is the variable and set up an 

incorrect equation. Remind students to carefully read the problem and 

determine for which tennis player we seem to lack information. 

Essential Question Follow-Up 

Students have begun solving one-step equations involving addition or 

subtraction. 

Ask: 

Why is it important to create equivalent equations when solving 

an equation? Sample answer: It is important to create equivalent 

equations because if you start with a true equation, then any 

equivalent equation will also be true. Therefore, the solution will be 

correct. 

MPMP

Interactive Presentation 

Example 3 

SELECT 

Students select an answer to complete a 

statement. 

TYPE 

Students research a men’s singles tennis 

player to write their own equation. a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show 

they understand how to practice the new a 
concept with an equation and explanation. 

TYPE 

Students answer a question to show they 

understand how to solve an equation with a 
a variable coefficient. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving One-Step Equations Involving 
Multiplication or Division 

Objective 

Students solve one-step equations by applying the Multiplication Property 

of Equality or the Division Property of Equality. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 4 Solve Equations by Multiplying 
or Dividing 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students need to check their answer. They should ask 

themselves whether their answer makes sense and whether they 

have answered the question asked. 

Questions for Mathematical Discourse 

3 __ 8 __ AL What is the reciprocal of ?
8 3 

OL Which property of equality will allow us to isolate the variable? 

Sample answer: The Multiplication Property of Equality would 

allow me to isolate the variable because I can multiply both sides 

of the equation by the reciprocal. 

BL Why does the answer, 6, make sense as the solution? Sample 
_ 9 _ 3 __ answer: can be rounded to 2, and can be rounded to one half. 
4 8 

We can estimate that 2 is half of 4. So, the answer of 6 makes 

sense. 

Common Error 

Students often make mistakes when dealing with fractional coefficients. 

Many try to divide both sides by the fraction and then get stuck. Remind 

students that to divide fractions, you must multiply by the reciprocal of 

the divisor fraction. 

MPMP

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 5 Solve by Multiplying 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change direction, 

if necessary. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to 

think of alternate approaches to the problem. Some sample questions are 

shown. 

• What other mathematical process can be used to solve this equation? 

• How can the answer be proven correct? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

MPMP

Interactive Presentation 

Apply Example 5 

TYPE 

Students answer questions to show they 

understand how to set up and solve an a 
equation. 

Lesson 2-2 • Solving One-Step Equations 79 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0147.xhtml


A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Students have begun solving one-step equations involving multiplication 

or division. 

Ask: 

Why should we be able to set up and solve one-step equations in 

the real world? Sample answer: I need to be able to set up and solve 

equations in the real world because I may know only part of the 

information for a situation and can solve for the missing part. For 

example, I may know how much something costs after a discount so I 

can find the original price. 

DIFFERENTIATE

Reteaching Activity AL ELL
IF some students are struggling to use the appropriate property of 

equality to solve an equation, 

THEN have students write down the operation given in the equation 

and then the property of equality for the opposite operation. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–59 

2 exercises that use a variety of skills from this 60–89, 

lesson 93–98 

2 exercises that extend concepts learned in this 90–92 

lesson to new contexts 

3 exercises that emphasize higher-order and 99–104 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–97 odd, 99–104 

• Extension: Generalized One-Step Equations 

• One-Step Linear Equations 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–103 odd 

• Remediation, Review Resources: Divide Rational Numbers 

• BrainPOP Video: Solving Equations 

• Extra Examples 1–5 

• Multiplication and Division with Fractions; Multiplication 

and Division with Mixed Numbers; Decimals: Division 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–65 odd 

• Remediation, Review Resources: Divide Rational Numbers 

• Quick Review Math Handbook: Solving One-Step Equations 

• ArriveMATH Take Another Look 

• Multiplication and Division with Fractions; Multiplication 

and Division with Mixed Numbers; Decimals: Division 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 2-3 A.CED.1, A.REI.1, A.REI.3 

Solving Multi-Step Equations 

LESSON GOAL 

Students solve multi-step equations and equations for specific lettered 

coefficients by applying properties of equality. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Using Algebra Tiles to Model Multi-Step Equations 

Develop: 

Solving Multi-Step Equations 

• Solve Multi-Step Equations 

• Write and Solve a Multi-Step Equation 

• Solve Multi-Step Equations with Letters as Coefficients 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Simplify Algebraic Expressions ● ● ● 

Extension: Angles of a Triangle ● ● ● 

Language Development Handbook 

Assign page 9 of the Language Development 

Handbook to help your students build mathematical 

language related to solving multi-step equations. 

ELL You can use the tips and suggestions on 

page T9 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.1 Explain each step in solving a simple equation as following from 

the equality of numbers asserted at the previous step, starting from the 

assumption that the original equation has a solution. Construct a viable 

argument to justify a solution method. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

5 Use appropriate tools strategically. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students solved one-step equations with the four operations. 

A.REI.3 

Now

Students solve multi-step equations. 

A.CED.1, A.REI.1, A.REI.3 

Next 

Students will solve equations with the variable on each side. 

A.CED.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of solving one-step equations and build fluency with 

solving multi-step equations. They apply their understanding of 

multi-step equations by solving real-world problems. 

Mathematical Background 
Multi-step equations involve more than one operation. These equations 

can be solved using the properties of equality and the strategy of 

undoing each operation by working backward. 

In number theory, multi-step equations are written and solved to understand 

the relationship between numbers, such as consecutive integers. 

Lesson 2-3 • Solving Multi-Step Equations 85a

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0151.xhtml


A.CED.1, A.REI.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• using the Distributive Property 

Answers: 

1. 5k – 22 

2. –2a + 9 

3. 33 – 6t 

4. 6y + 24 

5. 2y + 20 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Represent a Situation Symbolically Encourage students 

to define variables, recognize relationships between given 

quantities, and write an equation to model the amount of money 

Olivia received. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use this vocabulary term in this lesson. You 

can expand the row if you wish to share the definition. Then discuss the 

question below with the class. 
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A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Model 
Multi-Step Equations 

Objective 

Students use algebra tiles to explore solving multi-step equations. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use algebra tiles. Work with 

students to explore and deepen their understanding of multi-step 

equations. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use the Algebra Tiles eTool to help visualize the equation before 

solving. The guiding exercises will lead students to solve the multi-step 

equation. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

SELECT

Students select the correct answer to two questions 

regarding solving a multi-step equation. 
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A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can 

view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Algebra Tiles to Model 
Multi-Step Equations ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How is solving a multi-step equation similar to solving a one-step 

equation? Sample answer: You still need to perform the opposite 

operation in order to isolate x. 

• Can you use algebra tiles to model and solve 5x + 3 = -13? Why or 

why not? Sample answer: You can model 5x + 3 = -13 with five x-tiles 

and three 1-tiles on the left side of the mat and thirteen negative 1-tiles 

on the right side. When you place three negative 1-tiles onto each side of 

the mat to isolate 5 ,x  you’re left with 5x = -16. Because you can’t divide 

-16 into 5 equal groups, you can’t solve with algebra tiles. 

Inquiry 

How can you model and solve a multi-step equation? Sample answer: Use 

algebra tiles to model the equation. Then add positive or negative 1-tiles 

to form zero pairs to isolate the x-tiles. Finally, separate the remaining 

tiles into equal groups. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Multi-Step Equations 

Objective 

Students solve multi-step equations by applying properties of equality. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

What Students are Learning 

In this section, students learn the definition of a multi-step equation and 

how to solve using two properties of equality. Students see that solving a 

multi-step equation is like working backward from the order of operations. 

Example 1 Solve Multi-Step Equations 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students need to check their answer. They should ask 

themselves whether their answer makes sense and whether they 

have answered the question asked. 

Questions for Mathematical Discourse 

AL In part a, what operations are being performed on the variable? 

multiplication and subtraction 

OL In part a, what operation will you undo first? Explain. subtraction; 

Sample answer: It is necessary to reverse the order of operations. 

BL In part b, why would we not undo the addition first? Sample 

answer: Because the fraction bar is a grouping symbol, we must 

undo the division. Grouping symbols would be last when reversing 

the order of operations. 

Common Error 

Students often undo addition and subtraction first no matter what 

operations or grouping symbols are present. Remind students that 

fraction bars group terms together just like parentheses and these are 

always one of the last operations to undo when working backward. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag the correct operation to 

complete a table of operations. 

TYPE 

Students answer a question to show they 

understand opposite operations. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

SELECT 

Students select the correct phrase to 
define the variable. 

TYPE 

Students answer a question to show they 
understand how to determine if a proposed a 
step is correct in the solving process. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to work backward in the order of operations, 

THEN have them circle the variable and its coefficient. Suggest they 

undo the operation on the outside of the circle first. 

Enrichment Activity BL 

An odd integer can be written as 2n + 1, where n is any integer. 

If 2n + 1 is the first integer, then add 2 to get the next largest odd 

integer, and so on. 

What two consecutive odd integers have a sum of 144? Write an 

equation and solve. 

2n + 1 + 2n + 1 + 2 = 144 

4n + 4 = 144 

4n + 4 - 4 = 144 - 4 

4n = 140 

n = 35 The two integers would be 71 and 73. 

Example 2 Write and Solve a Multi-Step 
Equation 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

that models the situation in this example. Then use the equation to 

solve the problem. 

Questions for Mathematical Discourse 

AL What information is the question asking us to find? the cost of the 

dance 

OL How much was raised by the bake sale? $480 How can you use 

this to estimate the cost of the dance? Sample answer: Because 

the bake sale raised enough to cover less than half the cost of the 

dance, the dance costs more than 2($480) or $960. 

BL What percent of the cost of the dance was raised through the bake sale 

and raffle ticket sales? 52.5% 

Common Error 

When given a real-world situation, students may struggle to understand 

the relationship of the numbers given. They may write the numbers in an 

equation as they are presented in the problem. Have students underline 

or highlight important words or phrases that represent mathematical 

operations. This will help when writing the equation. 

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve Multi-Step Equations with 
Letters as Coefficients 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

Questions for Mathematical Discourse 

AL What is the variable and what is the coefficient? The variable is x 

and the coefficient is a. 
_ 1 _ OL What is the reciprocal of a? 
a 

_ 1 _ BL Would the answer change if we multiplied by 
a 

instead of dividing 
_ 1 _ _ ax _ by a? Explain. No; sample answer: 
a 

· ax and 
a 

are equivalent 
_ 1 _ _ 2 _ expressions, as are 
a 

· ( 2)-  and - 
a 

. 

Common Error 

Students may have trouble remembering which letter is the variable and 

which is the coefficient. Encourage students to highlight or underline the 

variable so they will solve for the correct letter. 

MPMP

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to solve 

the equation. 

TYPE 

Students answer a question to show they 

understand why a ≠ 0 when solving a 
equations with letter coefficients. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Students have begun thinking about working backward to solve multi- 

step equations. 

Ask:

Why is working backward an important part of the solving process? 

Sample answer: Working backward is important because it undoes the 

operations in the equation in the correct order to isolate the variable. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–26 

2 exercises that use a variety of skills from this 27–35 

lesson 

2 exercises that extend concepts learned in this 36, 37 

lesson to new contexts 

3 exercises that emphasize higher-order and 38–44 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–37 odd, 38–44 

• Extension: Angles of a Triangle 

• Multi-Step Linear Equations 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–43 odd 

• Remediation, Review Resources: Simplify Algebraic Expressions 

• BrainPOP Video: Solving Equations 

• Extra Examples 1–3 

• Equations and Inequalities 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–25 odd 

• Remediation, Review Resources: Simplify Algebraic Expressions 

• Quick Review Math Handbook: Solving Multi-Step Equations 

• ArriveMATH Take Another Look 

• Equations and Inequalities 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 
1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

42a. No; for there to be a solution there must be a number for which 

a + 4 = a + 5. 
_ 1 _ + _ _ b _ _ 1 _ + __ 0 _ 42b. Yes; for b = 0, = or 1. 
1 - b 1 - 0 

_ c _ - __ 5 _ 42c. No; c - 5 = 5 - c when c = 5. However, is undefined 
5 - c 

for c = 5 since the fraction represents division by 0. 
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Lesson 2-4 A.CED.1, A.REI.1, A.REI.3 

Solving Equations with the Variable on Each Side 

LESSON GOAL 

Students solve equations with the variable on each side by applying the 

properties of equality and the Distributive Property. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Modeling Equations with the Variable on Each Side 

Develop: 

Solving Equations with the Variable on Each Side 

• Solve an Equation with the Variable on Each Side 

• Write an Equation with the Variable on Each Side 

Solving Equations Involving the Distributive Property 

• Solve an Equation with Grouping Symbols 

• Solve an Equation with a Fraction Bar 

• Write an Equation with Grouping Symbols 

Identities and Equations with No Solutions 

• Solve an Equation with No Solution 

• Solve an Identity 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Simplify Algebraic Expressions ● ● ● 

Extension: Finding Unknowns in Identities ● ● ● 

Language Development Handbook 
Assign page 10 of the Language Development 

Handbook to help your students build 
mathematical language related to the properties 

of equality and the Distributive Property. 

ELL You can use the tips and suggestions on 

page T10 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.1 Explain each step in solving a simple equation as following from 

the equality of numbers asserted at the previous step, starting from the 

assumption that the original equation has a solution. Construct a viable 

argument to justify a solution method. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

3 Construct viable arguments and critique the reasoning of others. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students solved multi-step equations. 

8.EE.7, A.CED.1, A.REI.1, A.REI.3 

Now

Students solve equations with the variable on each side. 

A.CED.1, A.REI.1, A.REI.3 

Next 

Students will solve equations involving absolute value. 

A.CED.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of solving multi-step equations and build fluency with 

solving equations with the variable on each side. They apply their 

understanding of equations with the variable on each side by solving 

real-world problems. 
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A.CED.1, A.REI.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• evaluating expressions 

Answers: 

1. –11 

2. 4 

3. –19 

4. 68 

5. p – 3; 12 ponytail holders 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Encourage students to define 

the variables and write equations relating the balances of bank 

account over time. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will be using this vocabulary term in this lesson. 

You can expand the row if you wish to share the definition. Then discuss 

the question below with the class. 

Mathematical Background 
When the variable is on each side of the equation, first use the 

Distributive Property when appropriate to simplify before using the 

properties of equality to solve. If all of the variables are eliminated during 

the solving process, and both sides of the equation are different, then the 

equation is not true; there is no solution. If both sides of the equation are 

the same, then the equation is an identity; all values are solutions. 
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A.REI.3, A.CED.1 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Equations with the 
Variable on Each Side 

Objective 

Students use a sketch to explore solving equations with the variable on 

each side. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Explore, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use a sketch to determine the relationship between two racing 

rabbits. They will also write an expression for  the distance each rabbit 

travels which leads to an equation with the variable on each side. The 

guiding exercises will help students write and solve an equation with the 

variable on each side. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to complete an activity in which they explore 

an equation with the variable on each side. 

TYPE 

Students answer a series of questions to show they understand 

how to write and solve an equation with the variable on both sides. a 

(continued on next page) 
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A.REI.3, A.CED.1 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Equations with the 
Variable on Each Side ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What would happen if you eliminated the variable from the left side of 

the equation? Sample answer: The coefficient for x would be negative 

instead of positive, -3 = 9 - 3 .x  Then you would subtract 9 from 

both sides to have -12 = -3x, so you would have to divide by -3. 

Because 4 = x, the answer is still x = 4. 

• What should be the first step in solving 2(x - 5) = 3x + 4? 

Sample answer: Before you can move the variables to one side, you 

have to use the Distributive Property for 2(x - 5) to give you 2x - 10. 

Then you could solve like before. 

Inquiry 

How can you solve an equation with the variable on each side? Sample 

answer: Isolate the variables on one side. Then solve the equation like a 

one-step or multi-step equation. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Equations with the Variable 
on Each Side 

Objective 

Students solve equations with the variable on each side by applying the 

properties of equality. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely 

write or explain their solution methods. Point out that they should 

use clear definitions when they discuss their solutions with others. 

Example 1 Solve an Equation with the 
Variable on Each Side 

Teaching the Mathematical Practices 

3 Compare Arguments Mathematically proficient students can 

compare arguments, determine which one is flawed, and explain 

the flaw. In this example, students have to identify the flawed 

argument and choose the correct one. 

Questions for Mathematical Discourse 

AL What are the variable terms given in the equation? 7a and 4a 

OL Does the variable in the solution always have to be located on the 

left side of the equation? Explain. No; sample answer: The variable 

can be on either side of the equation. A solution of -6 = a is 

equivalent because of the Symmetric Property of Equality. 

BL Explain a second method to solve the equation. Sample answer: 

We could have subtracted 7a from both sides of the equation and 

then added 13 to both sides. The variable term would then be on 

the right instead of the left. The solution would stay the same. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag shapes to identify variables 

and constants in an equation. 

TYPE 

Students answer questions to show they 

understand how to decide which property 

of equality is appropriate to use when 

solving. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

WATCH 

Students can watch a video clip from the 
Nathan’s Hot Dog Eating Contest. 

TAP 

Students tap on each part of the equation 
to see what it represents. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write an Equation with the 
Variable on Each Side 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what 

they have learned about writing equations to solve a real-world 

problem. 

Questions for Mathematical Discourse 

AL What does the variable m represent? the number of minutes Matt 

has been eating hot dogs 

OL Why is it more difficult to subtract 6.2m from each side than 3.8 ?m  

Sample answer: It is more difficult because the only constant is on 

the right side, so if 6.2m is subtracted, one side of the equation 

will equal zero. 

BL Suppose Miki had been given a 48-hot dog head start instead. 

What is the new equation and solution? The new equation is 

6.2m = 3.8m + 48, and the new solution is m = 20 minutes. 

Essential Question Follow-Up 

Students have begun to solve equations with the variable on each side. 

Ask: 

Why might equations have variables on each side in the real world? 

Sample answer: When two quantities are the same, you can set them 

equal and solve. Consider two athletes running, each with a different 

expression representing their distance at a certain time. They can be 

set equal to find the time when the distances are equal. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to solve an equation with the variable on 

each side, 

THEN they should use the algebra tiles to model and solve the 

equation. Have students remove x-tiles from one side of the equation 

in the same manner as removing a number using the + -/  1 tiles. 

Enrichment Activity BL 

Paul wants to buy a plaque for his football coach. One store charges 

$15 for the plaque and then $0.50 per word engraved. A second store 

charges $20 for the plaque but only $0.30 per word engraved. How 

many words could Paul have engraved on the plaques for the same 

cost? Write and solve an equation. Be sure to define your variable. 

Let w = number of words engraved. 

15 + 0.50w = 20 + 0.30w 

15 + 0.50w - 0.30w = 20 + 0.30w - 0.30w 

15 - 15 + 0.20w = 20 - 15 

0.20w = 5 

w = 25 

Paul could have 25 words engraved on each plaque for the same cost. 

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Equations Involving the 

Distributive Property 

Objective 

Students solve equations by applying the Distributive Property. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Common Misconception 

When an equation contains parentheses, some students still try to get 

the variable terms together first before applying the Distributive Property. 

Remind students that grouping symbols should always be handled first 

because of the order of operations. 

Essential Question Follow-Up 

Students have begun to solve equations involving the Distributive Property. 

Ask: 

Why is it important to follow the order of operations even when solving 

equations? Sample answer: The order of operations is the correct 

order to simplify expressions, and equations that have expressions 

to simplify must be simplified consistently. Without the order of 

operations, different solutions could be found for one equation. 

MPMP

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to use the Distributive Property, 

THEN have them draw an arrow from the coefficient of the 

parentheses to each term inside the parentheses as a visual reminder 

of “handing out” the coefficient to each term. 

Enrichment Activity BL 

Three times the sum of a number and 4 subtracted from 10 is the same 

as two times the same number increased by 8. Write and solve an 

equation. 

10 - 3(n + 4) = 2n + 8 

10 - 3n - 12 = 2n + 8 

-3n + 3n - 2 = 2n + 8 + 3n 

-2 - 8 = 8 + 5n - 8 

-10 = 5n 

-2 = n 

Interactive Presentation 

Learn 

TAP 

Students move through the steps to 

solve an equation involving the 

Distributive Property. 

TYPE 

Students answer a question to show 

they understand how to solve a given a 
equation. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve an Equation with 
Grouping Symbols 

Teaching the Mathematical Practices 

7 Use the Distributive Property Point out to students that the 

Distributive Property is one of the most-used properties in algebra. 

Students should know that whenever they see a number outside 

of a sum or difference within parentheses, they should apply the 

Distributive Property. 

Questions for Mathematical Discourse 

AL What operation is assumed between the 7 and the (n - 1)? 

multiplication 

OL What number is distributed to (3 + n)? -2 

BL What would a student have done incorrectly to get the equation 

7n - 7 = -6 + 2 ?n  Sample answer: The student would have not 

distributed the -2 correctly in the second parentheses, instead 

multiplying the constant by -2 but the variable by 2. 

Common Error 

Students tend to forget to multiply the second term inside the parentheses 

by the number out front. Remind students that the number outside of the 

parentheses must be multiplied to all terms within the parentheses. 

Example 4 Solve an Equation with a 
Fraction Bar 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students should check their answer. They should ask 

themselves whether their answer makes sense and whether they 

have answered the question asked. 

Questions for Mathematical Discourse 

AL What operation, addition, subtraction, multiplication, or division, 

does the denominator of a fraction represent? division 

OL Why does each side of the equation need to be multiplied by 4? 

Sample answer: Multiplying each side of the equation by 4 eliminates 

the denominator of the fraction on the right side of the equation. 

BL How could the equation have been solved if the large fraction was split 

into two fractions? Sample answer: If the fraction was broken into 
12y ___ _ 16 _ 
+ , then the terms could have been simplified to 3y + 4. Then the 

4 4 
equation could have been solved by subtracting 3y from each side, and 

then dividing each side by 2. 

MPMP

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Write an Equation with 
Grouping Symbols 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

that models the situation in this example. Then use the equation to 

solve the problem. 

Questions for Mathematical Discourse 

AL Write a verbal sentence that states the areas of the figures are the 

same. Sample answer: The area of the rectangle is equal to the 

area of the triangle. 
_ 1 _ OL Why does (12)(2x - 6) simplify to 6(2x - 6) rather than 
2 

_ 1 _ _ 1 _ 6 · (2x - 6)? Sample answer: The operation between , 12, and 
2 2 

_ 1 _ (2x - 6) is multiplication, so the does not need to be distributed 
2 

to (2x - 6). By simplifying to 6 outside the parentheses, the 
_ 1 _ multiplication of has been completed. 
2 

BL What would be the value of x if twice the area of the rectangle 

were equal to the area of the triangle? 

2(5)(x + 4) = 6(2x - 6) 

10(x + 4) = 6(2x - 6) 

10x + 40 = 12x - 36 

76 = 2x 

38 = x 

Common Error 

When writing an equation, many students do not read well enough 

to determine the relationship of all the values. Encourage students to 

read the problem, underline or highlight important words, numbers, or 

phrases, and then write the equation. 

Learn Identities and Equations with 
No Solutions 

Objective 

Students prove that equations are identities or have no solution by 

applying the properties of equality. 

Teaching the Mathematical Practices 

3 Analyze Cases Work with students to look at the three types 

of equations. Encourage students to familiarize themselves with 

all of the cases. 

Important to Know 

An identity is an equation that is true for all values of the variable. An 

equation that does not have a value that makes it true will have no solution. 

An equation can have one solution, no solution, or is an identity. 

Common Misconception 

Students confuse equations whose solution is zero with equations that 

have no solution or are identities. Remind students that zero is a valid 

solution, but when the variable is eliminated, then the equation has no 

solution or is an identity. 

MPMP

MPMP

Interactive Presentation 

Example 5 

TYPE 

Students complete the table to create the 

equation representing the areas. a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TAP 

Students move through the categories to 

compare three types of equations. 

DRAG & DROP 

Students drag the given words, examples, 

and written forms to identify the correct 

type of equation. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Solve an Equation with 
No Solution 

Questions for Mathematical Discourse 

AL Why is using the Distributive Property the first step in the solution? 

Sample answer: We need to undo the grouping symbols first. 

OL Why is there no solution to the equation? Sample answer: The 

variable was eliminated and the remaining numbers are not equal. 

BL Before subtracting 6y from each side, how can you determine that there 

is no solution? Sample answer: After applying the Distributive Property, 

the two sides of the equation have the same variable term, but different 

constants. This means there is no solution. 

Example 7 Solve an Identity 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What type of equation simplifies to 0 = 0? an identity 

OL Why is the equation an identity? Sample answer: The variable 

terms are eliminated and the remaining numbers are equal. 

BL If the expression on the right side of the equation was 

12x + 5, would this still be an identity? Explain. No; sample 

answer: After simplifying, all that remains is -5 = 5. 

MPMP

DIFFERENTIATE 

Enrichment Activity BL 

We have focused on equations that have no solution, have one 

solution, or are identities. Give an example of an equation that has 
2 two solutions. Sample answer: | |x  = 5 or x = 16 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond verbally or by using a mini-whiteboard. Have students 

hold up their whiteboards so that you can see all student responses. Tap to 

reveal the answer when most or all students have completed the Exit Ticket. 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–36 

2 exercises that use a variety of skills from this 37–48 

lesson 

2 exercises that extend concepts learned in this 49–52 

lesson to new contexts 

3 exercises that emphasize higher-order and 53–60 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–51 odd, 53–60 

• Extension: Finding Unknowns in Identities 

• Multi-Step Linear Equations 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–59 odd 

• Remediation, Review Resources: Evaluate Algebraic Expressions 

• BrainPOP Video: Solving Equations 

• Extra Examples 1–7 

• Evaluating and Writing Expressions 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–35 odd 

• Remediation, Review Resources: Evaluate Algebraic Expressions 

• Quick Review Math Handbook: Solving Equations with the Variable 

on Each Side 

• ArriveMATH Take Another Look 

• Evaluating and Writing Expressions 
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1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 2-5 A.CED.1, A.REI.3 

Solving Equations Involving Absolute Value 

LESSON GOAL 

Students solve absolute value equations. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Modeling Absolute Value 

Develop: 

Solving Equations Involving Absolute Value 

• Solve an Absolute Value Equation When n > 0 

• Solve an Absolute Value Equation When n < 0 

• Solve an Absolute Value Equation 

• Write an Absolute Value Equation 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Integers: Opposites and 
● ● ● 

Absolute Value 

Extension: Solving Absolute Value Equations 
● ● ● 

with Variables on Both Sides 

Language Development Handbook 

Assign page 11 of the Language Development 

Handbook to help your students build mathematical 

language related to equations involving absolute 

values. 

ELL You can use the tips and suggestions on 

page T11 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

4 Model with mathematics. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students evaluated expressions with absolute value and solved multi-step 

equations. 

8.EE.7, A.REI.3 

Now

Students solve equations involving absolute value. 

A.CED.1, A.REI.3 

Next 

Students will solve equations involving proportions. 

A.CED.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of absolute value expressions to build fluency with 

solving equations that involve absolute value. They apply their 

understanding of solving absolute value equations by solving 

real-world problems. 

Mathematical Background 
The absolute value of a number is the distance the number is from zero 

on the number line. To solve an equation involving absolute value, first 

isolate the absolute value on one side of the equation and rewrite the 

equation as a compound sentence using the word or. The solution set of 

an absolute value equation can be graphed on a number line or written in 

set notation. 
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A.CED.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• calculating opposites and absolute values 

Answers: 

1. 0 

2. 2.1 
2 __ 3. 5
3 

4. 34.7 

5. Marisol 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Seek Information Encourage students to identify the given 

information and find the relationship between the reported 

location and actual location of a baseball. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Absolute Value 

Objective 

Students use survey data to explore the absolute value of a number. 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Explore, students apply what they 

have learned about margin of error to solve a real-world problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Using an informational handout, students will determine the bounds of 

a margin of error and plot on a number line. They will answer a series of 

questions about the margin of error before examining absolute value. 

The guiding exercises will help students determine the similarities of 

margin of error and absolute value. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students answer a series of questions to show they 

understand absolute value. a

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can 

view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Absolute Value 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What does the notation ±3 mean in words? Why do you think this is 

used for the margin of error? Sample answer: The plus/minus notation 

means to add and subtract the value, so in words it’s three more and 

three less than the starting value. This is used for margin of error to 

show that there could be some variation, but within a specific range. 

• If the margin of error for the survey was ±4, what are the lowest and 

highest percentages for a shower that is less than 5 minutes? 

Sample answer: The survey says 10% of adults shower for less than 

5 minutes. With the margin of error, that means the percentages could 

be 6% to 14% of adults. 

Inquiry 

How is margin of error related to absolute value? Sample answer: Both 

represent distances, where margin of error is the distance from a given 

value and absolute value is the distance from zero. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Equations Involving Absolute 
Value 

Objective 

Students solve and graph equations involving absolute values by 

constructing two cases for the equation. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to set up the two equations for absolute value, 

THEN have students write the two cases with the positive and 

negative signs placed on the side of the absolute value, rather than 

the other side. For example, | |x  = 4 would be written as x = 4 and 

-x = 4, which yields x = -4. 

Enrichment Activity BL 

Consider the equation |3q - 1| = 2q + 3. 

a. Set up the equations for the two cases needed to solve the 

absolute value equation. 

b. Solve each case for the value of q. 

c. Check each answer and write the solution set to the absolute value 

equation. 

a. Case 1: 3q - 1 = 2q + 3 Case 2: 3q -  1 = -2q - 3 
_ 2 _ b. Case 1: q = 4 Case 2: q = -
5 

c. Case 1: |3(4) - 1| = 2(4) + 3 

|12 - 1| = 8 + 3 

| |11  = 11 
2 __ _ 2 _ Case 2: 3 (- )- 1 = 2 (- | 5 | 5 )+ 3 

_ 6 _ _ 4 _ - - 1 = - + 3 | 5 | 5 

_ 11 _ 1 _ 1 _ | - | =5 5 

2 __ Solution Set: {- , 4 
5 }

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on each marker to learn 

about absolute value. 

TYPE 

Students answer questions to show they 

understand if the solution presented is 

correct. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Solve an Absolute Value 
Equation When n > 0 

Teaching the Mathematical Practices 

4 Analyze Cases This example asks students to examine the 

two cases when solving an absolute value equation. Encourage 

students to familiarize themselves with all of the cases. 

Questions for Mathematical Discourse 

AL In Case 1, when y + 2 = 4, do you expect y to be positive or 

negative? Explain. positive; sample answer: I know that 2 + 2 = 4. 

OL In Case 2, when y + 2 = -4, do you expect y to be positive 

or negative? Explain. negative; sample answer: When adding a 

positive number with a negative result, the starting number must 

be negative and have a greater absolute value. 

BL Explain why both solutions work, even though one solution is 

negative. Because the absolute value expression is equal to a 

positive number, both values of y will work in the equation. 

Example 2 Solve an Absolute Value 
Equation When n < 0 

Teaching the Mathematical Practices 

7 Interpret Complicated Expressions Mathematically proficient 

students can see complicated expressions as single objects or 

as being composed of several objects. In this example, guide 

students to see what information they can gather about the 

expression just from looking at it. 

Questions for Mathematical Discourse 

AL What does the absolute value of a number represent? the distance 

between a number and zero on the number line 

OL Why should the two cases not be considered for the equation? The 

absolute value is always positive, so there is no solution. 

BL Why can absolute value not equal a negative number? Sample 

answer: Because absolute value represents a distance, it cannot 

be negative because there is no such thing as a negative distance. 

Common Error 

Students may not pay attention when an equation involving absolute 

value is set equal to a negative number, and solve the equation as usual. 

Remind students to always check the given equation before solving. 

MPMP

MPMP
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A.CED.1, A.REI.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve an Absolute Value 
Equation 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

Questions for Mathematical Discourse 

AL What is meant by the phrase give or take 250 songs? Sample 

answer: The number of songs on her phone will range from 

250 songs less than 2000 up to 250 songs more than 2000. 

OL How would you describe the situation in terms of distance on a 

number line? Sample answer: We are looking for values that are 

250 units from 2000. 

BL Why does this situation model an absolute value equation? 

Sample answer: The number of songs could be in the positive or 

negative direction from 2000 songs, which is an absolute value 

problem. 

Common Error 

Students are used to writing equations without absolute value, so there 

is a good chance they will not write an equation involving absolute value. 

Remind students that when a scenario is within a certain amount, this is 

represented by absolute value. 

Essential Question Follow-Up 

Students have begun solving absolute value equations. 

Ask: 

Why is absolute value an important concept for real-world equations? 

Sample answer: Many quantities are within certain bounds, and 

absolute value equations allow real-world concepts to be bounded. 

MPMP

Interactive Presentation 

Example 3 

TYPE

Students complete a sentence by entering 

the correct word and complete an 

equation by entering the correct number. 

TYPE

Students answer a question to show they 

understand the solution set. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TYPE 

Students complete calculations to write an 

equation involving absolute value given 

a graph. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write an Absolute Value Equation 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL How can you use the number line to find the value in the middle 

of the two points? Sample answer: I can start with a finger at each 

point and move both in one point at a time until they meet. 

OL How is the distance between the points related to the value on the 

right side of the equation? Sample answer: The distance between 

the points, 10, is twice the value on the right side of the equation, 5. 

BL How do the numbers in the equation relate to the number line? 

Sample answer: The number being subtracted from x is the 

midpoint between the two plotted points on the number line. The 

number on the right side of the equation is the distance from each 

plotted point to the midpoint. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–31 

2 exercises that use a variety of skills from this 32–43 

lesson 

2 exercises that extend concepts learned in this 44–48 

lesson to new contexts 

3 exercises that emphasize higher-order and 49–55 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–45 odd, 47–55 

• Extension: Solving Absolute Value Equations with Variables 

on Both Sides 

• Absolute Value Equations 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–55 odd 

• Remediation, Review Resources: Integers: Opposites and Absolute 

Value 

• Personal Tutors 

• Extra Examples 1–4 

• Plotting and Comparing Signed Numbers 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–31 odd 

• Remediation, Review Resources: Integers: Opposites and Absolute 

Value 

• Quick Review Math Handbook: Solving Equations Involving Absolute 

Value 

• ArriveMATH Take Another Look 

• Plotting and Comparing Signed Numbers 
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A.CED.1, A.REI.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 2-6 A.CED.1, A.REI.3 

Solving Proportions 

LESSON GOAL 

Students solve equations involving proportions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Comparing Two Quantities 

Develop: 

Solving Proportions 

• Solve a Proportion 

• Solve a Proportion with Two Missing Quantities 

• Solve a Proportion by Using a Constant Rate 

• Solve a Percent Problem by Using a Proportion 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Equivalent Ratios and Rates ● ● ● 

Extension: Scale Models ● ● ● 

Language Development Handbook 

Assign page 12 of the Language Development 

Handbook to help your students build mathematical 

language related to solving proportions. 

ELL You can use the tips and suggestions on 

page T12 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students solved equations involving absolute value. 

A.CED.1, A.REI.3 

Now

Students solve equations involving proportions. 

A.CED.1, A.REI.3 

Next 

Students will use a process of reasoning to rearrange formulas to highlight a 

quantity of interest. 

A.CED.4 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of solving equations with the variable on each 

side to build fluency with solving proportions. They apply their 

understanding of solving proportions by solving real-world problems. 

Mathematical Background 
A ratio is a comparison of two numbers by division. A ratio is called a 

rate if the two numbers of a ratio represent measurements with different 

units, such as miles and hours. A proportion is an equation stating that 

two ratios are equal. Proportions are useful in finding missing values in a 

ratio relationship. 
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A.CED.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• determining whether two ratios are equivalent 

Answers: 

1. yes 

2. no 

3. yes 

4. no 

5. They are the same because the ratios are equivalent. 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Mathematically proficient 

students need to be able to make sense of quantities and their 

relationships while considering units. Encourage students to 

consider how units are important in scale models. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use this vocabulary term in this lesson. You 

can expand the row if you wish to share the definition. Then discuss the 

question below with the class. 
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Comparing Two Quantities 

Objective 

Students use a sketch to explore how to compare two quantities using 

ratios and proportions. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to find five pairs of original and discounted 

prices. The guiding exercises will help students understand ratios and 

how proportions can be used to solve for missing variables. Then, 

students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to complete an 

activity in which they explore a proportion. 

TYPE 

Students answer a series of questions 

to show they understand the concept of a 
ratios and proportions. 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question 
and can view a sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Comparing Two Quantities 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is the ratio of the discounted price to the original price a fraction 

less than 1? Sample answer: The discounted price is less than the 

original amount, so the ratio should be less than 1. If the ratio was 

greater than 1, then the price would be going up instead. 
_ 4 _ • How could you use the ratio and a sale price of $36 to find the 5 

original price? Sample answer: Set up a ratio with 36 over the 
_ 4 _ unknown price, then set that equal to and solve. 5 

Inquiry 

How can you solve for an unknown value if two quantities have a 

proportional relationship? Sample answer: Write a ratio relating the two 

quantities using a variable for the unknown value. Then set the ratio 

equal to the original ratio and solve. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Proportions 

Objective 

Students solve proportions by using the Distributive Property. 

Common Error 

When setting up proportions, students overlook that the ratios must be 

equal. The units of each ratio must match in order to set them equal. 

Reinforce during examples that the units of each ratio are in the same 

position. 

Example 1 Solve a Proportion 

Teaching the Mathematical Practices 

6 Use Precision In this example, students learn how to calculate 

accurately and efficiently and to express numerical answers with a 

degree of precision appropriate to the problem context. 

Questions for Mathematical Discourse 

AL What does the term proportion tell us about these two fractions? 

The two fractions are equal to each other. 

OL Could we have made the calculations easier to do? Explain. 
_ 15 __ _ 3 _ Yes; sample answer: We could have simplified to . When 
25 5 3 __ 4 __ 5 _ multiplying by 45, we could simplify to be 9 and then multiply 

5 5 
by 3. The result would be the same. 

4 __ 5 _ 2 __ 5 _ BL Would the solution be different if the proportion was x = ? 
15 

Explain. No; sample answer: Both fractions have been flipped. To 
_ 1 _ 5 _ solve, we would need to multiply by x first, then multiply by . 
25 

The solution would still be x = 27. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag and drop numbers to 

complete an equation. 

TYPE 

Students answer a question to show they 

understand that writing a proportion a 
differently yields the same solution. 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE 

Students answer a question to show they 

understand how the problem would differ a 
if one ratio were reversed. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve a Proportion with Two 
Missing Quantities 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to justify their conclusions. 

Questions for Mathematical Discourse 

AL Which numerator is a binomial? 2x - 3 What property do we need 

to use when we multiply by a binomial? the Distributive Property 

OL Describe another way to solve the proportion. Sample answer: 

Multiply each side by 24 to eliminate the denominator on the 

right side of the equation first. Then solve the resulting equation. 

BL Write the proportion in a different way that will still yield the same 
_ 9 _ __ 2 _ 4 ___ solution. Sample answer: 
x 
=

2x -3 

Common Error 

With the introduction of new concepts, students tend to forget previously 

learned material. Students know how to solve an equation with the 

variable on each side, however they may temporarily forget while solving 

proportions. Remind students to use properties of equality to solve the 

equation. 

MPMP

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are not mastering the concept of proportions, 

THEN place students in small groups to work through the Check 

problems. Have one student per group report back on the group’s 

progress and any areas where they may need assistance. 

Enrichment Activity BL 

A school holds a 24-hour dance-a-thon to raise money for a local 

charity. During the event, participants and spectators can purchase 

raffle tickets as part of the fundraiser. Every 45 minutes a ticket is 

selected and a winner called. How many winning tickets will be called 

during the dance-a-thon? Show your work. 

24 hours = 1440 minutes 
__ x __ _ 1 __ 

=

1440 45 

45x = 1440 

x = 32 

There will be 32 winning tickets drawn. 
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Solve a Proportion by Using a 
Constant Rate 

Teaching the Mathematical Practices 

5 Use Estimation Point out that in this example, students need 

to include an estimate and check against the estimate at the end. 

Questions for Mathematical Discourse 

AL Real-world problems involve units. What units are used in this 

scenario? centimeters and years 

OL Step 3 shows us a proportion in which centimeters are in the 

numerator, years are in the denominator, the known rate is on the 

left, and the unknown rate is on the right. How else could you set 

up the proportion? Sample answer: centimeters on the left, years 

on the right, the known rate on top, and the unknown rate on the 

bottom 

BL Why can you not put centimeters over years in one fraction and 

years over centimeters in the other? Sample answer: A proportion 

is made by comparing two fractions. In order to compare these, 

you need to set them up using the same method. So, either both 

sides have centimeters over years, or both sides have years over 

centimeters. 

Common Error 

When students set up the rate ratio, the second ratio must  be in the same 

unit order. Have students write units with each number as a visual check. 

Essential Question Follow-Up 

Students have begun to set up and solve proportions. 

Ask: 

Why is it important to set up and solve proportions in the real world? 

Sample answer: Many real-life situations are proportional, such as 

gallons of gasoline used for a number of miles, the price of apples for 

the weight, and the number of girls in a group of people. Being able to 

set up and solve a proportion allows us to find missing quantities. 

MPMP

Interactive Presentation 

Example 3 

TYPE 

Students answer a question to show they 

understand the reasonableness of the a 
problem’s claim. 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

SELECT 

Students select a method to graph the 

data. 

TYPE 

Students answer a question to show they 

a understand the error made when the 

proportion is solved. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Solve a Percent Problem by 
Using a Proportion 

Teaching the Mathematical Practices 

3 Find the Error This example requires students to read the 

arguments of others, decide whether they make sense, and ask 

useful questions to clarify or improve the arguments. 

Questions for Mathematical Discourse 

AL If 30% of the trail mix is raisins, what percentage of the trail mix is 

mixed nuts? 70% 

OL Which method do you prefer? Why? Sample answer: I prefer 

Method 2 because I do not have to distribute. 

BL Suppose the trail mix was to be 55% raisins. How would the 

proportions change? 
__ r ___ _ 5 _ 5 _ _ r _ 5 __ 5 _ The proportions would be = and = . 
r + 14 100 14 45 

Common Error 

Proportions do not always have just one variable; there are times the 

unknown value is used twice. Encourage students to underline or 

highlight the relationship of the given information before setting up the 

proportion. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–48 

2 exercises that use a variety of skills from this 49–69 

lesson 

2 exercises that extend concepts learned in this 70–74 

lesson to new contexts 

3 exercises that emphasize higher-order and 75–80 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–73 odd, 74–80 

• Extension: Scale Models 

• Proportions 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–79 odd 

• Remediation, Review Resources: Equivalent Ratios and Rates 

• BrainPOP Video: Using Proportions 

• Extra Examples 1–4 

• Ratios and Unit Rates 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–47 odd 

• Remediation, Review Resources: Equivalent Ratios and Rates 

• ArriveMATH Take Another Look 

• Ratios and Unit Rates 
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 2-7 N.Q.1, A.CED.3, A.CED.4, A.REI.3 

Using Formulas 

LESSON GOAL 

Students solve equations for specific variables and convert units of 

measure by applying the properties of equality. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Centripetal Force 

Develop: 

Solving Equations for Given Variables 

• Solve for a Specific Variable 

• Solve for a Specific Variable When the Variable Is on Each Side 

• Solve Literal Equations for a Given Variable 

• Use Literal Equations 

Explore: Using Dimensional Analysis 

Develop: 

Dimensional Analysis 

• Multiply by a Conversion Factor 

• Use Dimensional Analysis to Convert Units 

• Use Dimensional Analysis to Convert Rates 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Write and Solve One-Step 
● ● ● 

Equations 

Extension: Dimensional Analysis with Area 
● ● ● 

and Volume 

Language Development Handbook 
Assign page 13 of the Language Development 

Handbook to help your students build mathematical 

language related to solving equations for specific 

variables. 

ELL You can use the tips and suggestions on 

page T13 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.4 Rearrange formulas to highlight a quantity of interest, using the 

same reasoning as in solving equations. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

6 Attend to precision. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students solved equations involving proportions. 

7.RP.3, A.CED.1, A.REI.3 

Now

Students use formulas to solve problems. 

N.Q.1, A.CED.3, A.CED.4, A.REI.3 

Next 

Students will use formulas to solve problems involving sequences and 

geometric measurement. 

F.BF.2 (Course 1), G.GMD.4 (Course 3) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of solving equations to build fluency with solving 

formulas for a particular variable. They apply their understanding of 

formulas by solving real-world problems. 

Mathematical Background 
Equations or formulas containing more than one variable are called literal 

equations. These equations can be solved for a specific variable in terms 

of the other variable(s). Many formulas require using dimensional analysis, 

which is converting units or rates. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• translating sentences into equations 

Answers: 

1. 3n + 5 = -7; -4 

2. -4 - 3a = 2; -2 

3. 67 - 5c = -28; 19 

4. 9(w + 7) = 207; 16 

5. 3s + 6.50 = 93.47; $28.99 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

6 Use Quantities Explain to students the importance of 

specifying units of measure as they work through problems, as 

illustrated by this video. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 
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A.CED.4 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Centripetal Force 

Objective 

Students explore how to rearrange a formula to solve for specific 

variables. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will watch a video about objects that move in a circular path 

and the concept of centripetal force. They will  complete a chart using 

given formulas. The guiding exercises will lead students to consider literal 

equations and solving equations for a specific variable. Then, students 

will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students complete a table by using the given formulas. 

TYPE

Students answer a series of questions to show they understand 

solving literal equations. 

SELECT

Students select whether a different equation yields the same 

answer for m. 

(continued on the next page) 
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A.CED.4 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Centripetal Force ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Which equation is easiest to use to find the velocity? Why? Sample 

answer: The equation that is solved for v. The variable is already 

isolated, so you just have to substitute the other values and evaluate. 

• The formula for velocity involves a square root. If you were given 

F = ma, do you think the other forms of the equation would have a

square root? Why or why not? Sample answer: The other formulas had 
2 v , so the equation for v had to use a square root. Because none of the

variables have an exponent in F = ma, there would not be a square 

root in any form of the equations. 

Inquiry 

Why might you want to solve a formula for a specified variable? Sample 

answer: I might solve a formula for a specified variable to make it easier 

to use the formula to find a specific value. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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N.Q.1 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Dimensional Analysis 

Objective 

Students explore how to use dimensional analysis to compare two 

quantities. 

Teaching the Mathematical Practices 

2 Different Properties Mathematically proficient students look 

for different ways to solve problems. Encourage them to work 

through both ways to solve the problem and to choose the method 

that works best for them. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will read about the rate in which Americans use water bottles, 

and consider how  many bottles would need to be stacked on top of each 

other to reach the height of Mount Everest. The guiding exercises will 

lead students to consider units and unit conversions. Then, students will 

answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students answer questions to show they understand converting 

units. 

(continued on the next page) 
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N.Q.1 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Dimensional Analysis 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is it difficult to compare the measurements 7.8 inches and 

8848 meters? Sample answer: The units are in completely different 

systems. It would be easier if inches were centimeters, or if meters 

were given in feet. 

• How would the calculations change if the height of Mount Everest 

were given as 8.848 km? Sample answer: Y ou would also need to 
1 _ 0 _ 0 _ 0 _ _ m _ change from km into m by multiplying by the conversion before 

1 km 
completing the rest of the calculations. 

Inquiry 

Why might you want to convert the units for a given quantity or 

measurement? Sample answer: Converting units for a given quantity or 

measurement can make it easier to compare two different quantities or 

measurements. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Equations for Given Variables 

Objective 

Students solve equations for specified variables by applying the 

properties of equality. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

Common Misconception 

Students often believe they can combine variables as they do numerical 

values when solving equations in one variable. Reinforce that only like 

terms can be combined, otherwise the variables must be left separate. 

Example 1 Solve for a Specific Value 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in this 

example. 

Questions for Mathematical Discourse 

AL Why can 5a and 2b not be combined when solving the equation? 

Sample answer: because they are not like terms 

OL Is solving an equation with one variable different than solving a 

literal equation for a specific variable? Explain. No; sample answer: 

You still use the properties of equality to reverse the order of 

operations, which undoes the equation and solves for the variable. 

BL Why do you not have to state that the variables are not equal to 

zero?  Sample answer: When solving for a, you do not have 

to divide by either a or b, so it is possible for either variable to 

equal zero. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand how to solve an equation for a 

specific variable. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

SELECT 

Students select the correct term or 

expression to solve the literal equation. 

TYPE 

Students answer a question to show they 

understand whether the solution would be a 
the same if the variable ended up on the 

right side rather than the left. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve for a Specific Variable 
When the Variable Is on Each Side 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What is the first goal when solving the equation for p? Get all 

terms with a p on the same side of the equal sign. 

OL Which property allows us to get p by itself by factoring it from the 

expression 4p - pq? the Distributive Property 

BL Why do we have to divide by 4 - q instead of just 4 or -q? 

Sample answer: The quantity (4 - q) is multiplied by p, so the 

entire expression must be used when dividing to isolate the 

variable. 

Common Error 

Students often struggle with reversing the Distributive Property, or 

factoring out a common factor. When two or more terms have the 

same variable, students may try to solve for only one of the desired 

terms, rather than factor out the desired variable. Reinforce that solving 

equations is undoing the equation, which can mean reversing the 

Distributive Property. 

Example 3 Solve Literal Equations for a 
Given Variable 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students to see the pattern in this 

example. 

MPMP

MPMP
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Questions for Mathematical Discourse 

AL What operation is applied to h in the formula? multiplication 

OL Should we distribute the h to b and b ? Explain. No; sample 
1 2 

answer: We want to isolate the h, and it is already isolated as is. 

BL What would be the height of a trapezoid whose area is 87 square 

feet with bases of 10.5 feet and 11.25 feet? Show all work. 
2(87) ___________ _ 1 _ 7 _ 4 __ h = , h = = 8ft 

(10.5 + 11.25) 21.75 

Common Error 

When an equation contains a fractional coefficient, many students divide 

by the denominator, which puts the fraction on the other side. Reinforce 

that the Multiplication Property of Equality should be used and the 

reciprocal should be multiplied to both sides of the equation. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to solve literal equations for a specified 

variable, 

THEN turn the literal equation into an equation in one variable by 

substituting numbers. Have the students solve the equation when 

there is only one variable, then have them solve the literal equation. 

The process is the same, but the variables cannot be combined like 

numbers. 

Enrichment Activity BL 
_ 1 _ The formula for area of a trapezoid is A = h b(  + b ). Solve the 
2 1 2 

equation for b . 
1 

_ 1 _ Sample answer: 2 × A = h b(  + b ) × 2 
2 1 2 

h b(  + b ) 
_ 2 _ A _ ___ 1 ____ 2 _ =
h h 

_ 2 _ A _ - b = b + b - b 
h 2 1 2 2 

_ 2 _ A _ - b = b 
h 2 1 

Interactive Presentation 

Example 3 

TYPE 

Students complete the statement to 

include the height of a trapezoid. a 

TYPE 

Students answer a question to show 

they understand whether the height of a a 
trapezoid would change if the area were 

doubled. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TYPE 

Students answer a question to show they 
understand rounding answers. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Use Literal Equations 

Teaching the Mathematical Practices 

1 Analyze Givens and Constraints In this example, help 

students identify the meaning of the problem and look for entry 

points to its solution. 

Questions for Mathematical Discourse 

AL How much does each cheese pizza cost? $13.49 Pepperoni pizza? 

$15.49 

OL Explain why the maximum number of cheese pizzas is 6. Sample 

answer: If Kishi buys 6 cheese pizzas, she will spend 
th 6(13.49) = $80.94. She cannot buy a 7 pizza if she can only 

spend $85. 

BL If Kishi instead bought 2 pepperoni pizzas, how many cheese pizzas 

could she buy? Show all work. 
85 - 15.49(2) ___________ 

c = 13.49 

c ≈ 4.004

She could buy 4 cheese pizzas. 

Common Error 

Students tend to follow the rules of rounding despite the context of the 

problem. Because this problem dealt with a budget, rounding up was 

not appropriate even though the number would ordinarily round up. 

Reinforce context to students and ensure they understand what their 

answer represents. 

Essential Question Follow-Up 

Students have begun solving literal equations for a specified variable. 

Ask: 

Why is it important to be able to solve literal equations for a specified 

variable? Sample answer: Many jobs use formulas regularly, but may 

need a value for one of the variables inside the equation. Being able 

to solve the general equation for a variable saves time in the long run 

when that is the needed variable in calculations. 

MPMP
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Dimensional Analysis 

Objective 

Students convert units of measure by applying the properties of equality. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

Common Misconception 

Some students believe they can just solve the problem as is without 

considering units of measure. During the lesson, point out when unit 

conversions are necessary and discuss why. 

Example 5 Multiply by a Conversion Factor 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

Questions for Mathematical Discourse 

AL How many liters are in one gallon? 3.785 

OL Suppose the problem had given how many gallons of water were 

in the pool instead of liters. What would the conversion rate have 
_ 3. _ 7 _ 8 _ 5 _ l _ it _ e _ rs _ been to convert gallons to liters? 

1 gallon 

BL About how many quarts of water will the pool hold? Show all work. 
4 quarts _______ 25,703 gallons × = 102,812 
1 gallon 

The pool could hold about 102,812 quarts of water. 

Common Error 

Many students will write the conversion factor in the way it was 

presented in the problem rather than consider which unit should be in the 

numerator and which should be in the denominator. Have students write 

units with every numerical value to help identify where the units should 

be in order to be eliminated. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand why converting units may be a 
important. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 6 

TAP

Students move through the slides to 

demonstrate the conversion. 

TYPE

Students answer a question to show they 

understand how to set up a conversion a
factor. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Use Dimensional Analysis to 
Convert Units 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about dimensional analysis to solve a real-world 

problem. 

Questions for Mathematical Discourse 

AL How much milk does Nita buy? a half gallon 

OL For this problem, should you convert fluid ounces to gallons or 

gallons to fluid ounces? Explain. Sample answer: Because the 

recipe calls for 20 fluid ounces, it would be better to convert 

gallons to fluid ounces. The solution would be the same if 

converted to gallons, but we would have to deal with a decimal or 

fraction value. 

BL How many batches of the recipe could Nita have made if she had 

3 __ of a gallon of milk? Show all work. 
4 

4 qt 2 pts 2 cups _______ _____ _____ 8 __ fl _ . _ o _ z _ . 0.75 gal × × × × = 96 fl. oz. 
1 gal 1 qt 1 pt 1 cup 

96 fl. oz. ÷ 20 fl. oz. = 4.8 

Nita could have made 4 batches of the recipe. 

Common Error 

Many students either unintentionally skip a needed conversion factor 

or try to combine two factors into one. Either way, this usually produces 

wrong answers. Encourage students to show all work and not skip 

conversion factors by going back over the units to ensure the factors 

eliminate units along the way. 

MPMP
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students are struggling to convert units correctly, 

THEN show students how a proportion can also be used to convert 

units rather than multiplying by a conversion factor. In the proportion, 

the conversion factor is one side and the desired unit with the given 

unit is the other. Just like in proportions, the units must be in the same 

place for each ratio; then students can solve. 

Example 7 Use Dimensional Analysis to 
Convert Rates 

Teaching the Mathematical Practices 

1 Understand the Approaches of Others Work with students 

to look at the Alternate Method. Ask students to compare and 

contrast the original method and the alternate method. 

Questions for Mathematical Discourse 

OL How many meters are there per mile? 1609.344 meters 
_ 1 _ 0 _ AL What is the conversion for 1 kanejaku? 1 kanejaku = meters 
33 

BL About how many miles could the runner have traveled in 126.5 

minutes if he had run 20 kanejaku per second? about 28.6 miles 

Common Error 

As students set up the conversion factors, encourage them to cancel as 

they go. Otherwise, they may lose track of which units have canceled and 

which still remain. 

Essential Question Follow-Up 

Students have begun solving literal equations for a specified variable. 

Ask: 

Why is it important in the real world to convert units? Sample answer: 

Different countries use different units of measure, so to compare 

distances or speeds we would need to convert to the same unit of 

measure. Also, many problems need a unit conversion when the 

desired information is in different units than the information collected. 

MPMP

Interactive Presentation 

Example 7 

TAP 

Students move through the steps to 

convert a rate 

TYPE 

Students follow directions to show they 

understand how to compare and contrast a 
two conversion methods. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–33 

2 exercises that use a variety of skills from this 34–43 

lesson 

2 exercises that extend concepts learned in this 44–47 

lesson to new contexts 

3 exercises that emphasize higher-order and 48–50 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–47 odd, 48–50 

• Extension: Dimensional Analysis with Area and Volume 

IF students score 66–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–41 odd 

• Remediation, Review Resources: Write and Solve One-Step Equations 

• Personal Tutors 

• Extra Examples 1–7 

• One−Step Equations; 

Fractions: Expressions and One−Step Equations; 

Decimals: Expressions and One−Step Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–33 odd 

• Remediation, Review Resources: Write and Solve One-Step Equations 

• Quick Review Math Handbook: Literal Equations and Dimensional 

Analysis 

• ArriveMATH Take Another Look  

• One−Step Equations; 

Fractions: Expressions and One−Step Equations; 

Decimals: Expressions and One−Step Equations 
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N.Q.1, A.CED.3, A.CED.4, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Module 2 • Equations in One Variable 

Review

Rate Yourself
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is it important for you to be able to write equations to help solve 

problems in the real world? 

• Why would translating equations into verbal sentences be a helpful 

skill? 

• Why is it important to create equivalent equations when solving an 

equation? 

• Why should we be able to set up and solve one-step equations in the 

real world? 

• Why is working backward an important part of the solving process? 

• Why might equations have variables on each side in the real-world? 

• Why is it important to follow the order of operations even when solving 

equations? 

• Why is absolute value an important concept for real world equations? 

• Why is it important to set up and solve proportions in the real world? 

• Why is it important to be able to solve literal equations for a specified 

variable? 

• Why is it important in the real world to convert units? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the Key 

Concepts related to writing and interpreting equations. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Relationships 

Between Quantities and Reasoning with Equations and Linear and 

Exponential Relationships. 

• Reason Quantitatively and Use Units to Solve Problems 

• Represent and Solve Equations and Inequalities Graphically 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 2-1 through 2-4 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–23 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1, 3, 4, 5, 7, 

10, 11, 12, 15, 

18, 19, 20, 21 

Multi-Select Multiple answers may be correct. 9, 14 

Students must select all correct 

answers. 

Open Response Students construct their own 2, 6, 8, 13, 

response. 16, 17, 22, 23 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

A.CED.1 2-1, 2-4, 2-5, 2-6 1, 3, 13, 15, 19, 20, 21 

A.CED.3 2-1 2 

A.CED.4 2-7 22, 23 

A.REI.1 2-2 6 

A.REI.3 2-2 through 2-6 4, 5, 7–12, 14, 16–18 
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Module 3 

Relations and Functions 

Module Goals

• Students represent relations, and determine whether a relation is a 

function. 

• Students use function notation, and find function values. 

• Students graph linear and nonlinear functions, and identify their attributes. 

Focus 

Domains: Number and Quantity, Algebra, Functions 

Standards for Mathematical Content: 

F.IF.1 Understand that a function from one set (called the domain) to 

another set (called the range) assigns to each element of the domain 

exactly one element of the range. If f is a function and x is an element of 

its domain, then f x( ) denotes the output of f corresponding to the input x. 

The graph of f is the graph of the equation y = f x( ). 

F.IF.2 Use function notation, evaluate functions for inputs in their 

domains, and interpret statements that use function notation in terms of 

a context. 

F.IF.4 For a function that models a relationship between two quantities, 

interpret key features of graphs and tables in terms of the quantities, and 

sketch graphs showing key features given a verbal description of the 

relationship. 

Also addresses N.Q.1, F.IF.5, A.REI.10, and F.IF.9 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Coherence 

Vertical Alignment 

Previous 

Students understood the concept of a function. 

8.F.1 

Now

Students graph functions and interpret key features in graphs of 

functions. 

F.IF.1, F.IF.4 

Next 

Students will construct linear and nonlinear functions to model and 

solve real-world problems. 

F.BF.1, F.LE.2 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to 

use the three pillars of rigor. Students gain conceptual understanding as 

they move from the Explore to Learn sections within a lesson. Once they 

understand the concept, they practice procedural skills and fluency and 

apply their mathematical knowledge as they go through the Examples 

and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

3-1 Representing Relations N.Q.1, F.IF.1 2 1 

3-2 Functions F.IF.1, F.IF.2 1 0.5 

3-3 Linearity and Continuity of Graphs F.IF.4, F.IF.5 1 0.5 

3-4 Intercepts of Graphs A.REI.10, F.IF.4 2 1 

3-5 Shapes of Graphs F.IF.4 2 1 

Put It All Together: Lessons 3-1 through 3-5 1 0.5 

3-6 Sketching Graphs and Comparing Functions F.IF.4, F.IF.9 2 1 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 14 7 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Graphical Representations 

Module Resource 

Analyze the Probe 

Review the probe prior to assigning it to your students. 

In this probe, students will determine which graph correctly represents the situation 

described and explain their choices. 

Targeted Concepts Understand the graphical representation of a verbal description that 

describes a relationship between two quantities. 

Targeted Misconceptions 

• Students may interpret a graph as a literal picture rather than a representation of the 

relationship between time and distance. 

• Students may interpret a rate of change (slope) in the graph as part of the hill in the 

verbal description. 

• Students may interpret a constant function as running on a flat surface (the top of 

the hill). 

Use the Probe after Lesson 3-1. 

Collect and Assess Student Answers 

Correct Answers: 

1. no 2. no 3. yes 4. no 

If the student selects Then the student likely... 

these responses... 

1. yes is interpreting the graph as a literal picture of the verbal description (going uphill, 

then going downhill) instead of a representation of time versus distance. 

2. yes is interpreting the graph as a literal picture of the verbal description, but considers 

running at the top of the hill as a horizontal line. 

3. no doesn’t recognize a time versus distance graph and expects it to look like a literal 

picture of a hill. 

4. yes is beginning to recognize the relationship between time and distance but needs 

more experience with connecting pace to rate of change (slope). 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Sets, Relations, and Functions 

• Lesson 3-1, Learn, Example 2 

Revisit the probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

Why are representations of relations and functions useful? Sample 

answer: Relations and functions can help you visualize relationships 

between quantities. They can also be used to display data, identify 

trends, and make predictions. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus Students write notes about new terms and concepts as they are 

presented in each lesson of this module. 

Teach Have students construct their Foldable as illustrated. Have 

students write an explanation of each term or concept on the appropriate 

section of their Foldable while working through each lesson. Encourage 

students to record examples of each term or concept on the back of 

each flap. 

When to Use It Encourage students to add to their Foldable as they 

work through the module, and to use it to review for the module test. 

Launch the Module 

For this module, the Launch the Module video uses data analysis to 

describe relations and functions. Students learn about using relations 

and functions in computer networks and weather. 

Interactive Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define A function is a relation in which each element of the domain is 

paired with exactly one element from the range. 

Example {(1, 3), (2, 4), (2, 6)} 

Ask Is the relation a function? Explain. No. Because 2, an element of the 

domain, is paired with both 4 and 6, the relation is not a function. 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• naming quadrants 

• identifying ordered pairs 

• graphing ordered pairs 

• analyzing qualitative graphs 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the topics 

in the Functions and Lines module—who is ready to learn these topics 

and who isn’t quite ready to learn them yet—in order to adjust your 

instruction as appropriate. 

Mindset Matters 

Foster Grit 

Grit is defined as a student’s perseverance and passion for long- 

term goals. A student’s ability to work hard, endure struggle, remain 

committed to their goals, make mistakes, and try again are important 

factors in learning. 

How Can I Apply It? 

Assign students the Put It All Together activity for each module and allow 

them an opportunity to work through the problems, make mistakes, share 

their strategies and receive feedback, and then work on the problems 

again to try new strategies. 
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Lesson 3-1 N.Q.1, F.IF.1 

Representing Relations 

LESSON GOAL 

Students represent relations with graphs, ordered pairs, tables, and 

mappings. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Relations 

• Representations of a Relation 

Analyzing Graphs of Relations 

• Analyze Graphs 

Explore: Choosing Scales 

Develop: 

The Coordinate System 

• Use Appropriate Scales 

• Choose an Appropriate Origin 

• Interpret Scales and Origins 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: The Coordinate Plane ● ● ● 

Extension: Misleading Scales ● ● ● 

Language Development Handbook 
Assign page 14 of the Language Development 

Handbook to help your students build mathematical 

language related to representing relations. 

ELL You can use the tips and suggestions on 

page T14 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Number and Quantity, Functions 

Standards for Mathematical Content: 

N.Q.1 Use units as a way to understand problems and to guide the 

solution of multi-step problems; choose and interpret units consistently 

in formulas; choose and interpret the scale and the origin in graphs and 

data displays. 

F.IF.1 Understand that a function from one set (called the domain) to 

another set (called the range) assigns to each element of the domain 

exactly one element of the range. If f is a function and x is an element of 

its domain, then f x( ) denotes the output of f corresponding to the input x. 

The graph of f is the graph of the equation y = f x( ). 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

6 Attend to precision. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students used multiple representations (tables, graphs, ordered pairs) to 

represent relationships between two quantities. 

6.EE.9, 7.RP.3a, 8.EE.5 

Now

Students represent relations. 

N.Q.1, F.IF.1 

Next 

Students will determine whether a relation is a function and find function values. 

F.IF.1, F.IF.2 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of relations as a prelude to understanding functions. 

They apply their understanding by solving real-world problems 

involving relations. 
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N.Q.1, F.IF.1 1 LAUNCH 

Interactive Presentation 

Warm Up 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• naming quadrants 

Answers: 

x-value -2 -1 0 1 2 

y-value 0 -1 0 3 8 

Launch the Lesson 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain correspondences Encourage students to explain the 

relationships between the GCS coordinates and the actual location 

of a city. 

6 Use quantities Have students examine the scales and labels of 

the axes. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer to 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP

Today’s Vocabulary 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
A relation can be represented as a set of ordered pairs, as an equation, 

a table, a mapping, or a graph. A mapping lists the x-values in the 

domain (independent variable) and the y-values in the range (dependent 

variable) with arrows drawn from the x-values to the corresponding 

y-values. A table lists the set of x-coordinates in the first column and their 

corresponding y-coordinates in the second column. A graph consists of a 

horizontal axis ( -axis),x  a vertical axis ( -axis),y  and the intersection of the 

axes (origin). 

The scale of graph is the distance between tick marks on the x- and 

y-axes. Using a scale other than 1 can make graphing a relation easier. 
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N.Q.1 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Choosing Scales 

Objective 

Students use a sketch to explore how to choose appropriate scales for 

situations. 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

Explore asks students to justify their conclusions. 

1 Seek Information Students may need to change the viewing 

windows on their graphing calculators to complete this Explore. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will explore how choosing an  appropriate scale is similar to 

choosing appropriate bills for a withdrawal amount from a bank. They 

will then use a graphing calculator to explore how the choice of scale 

affects the graph of a set of data. Then, students will complete the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use the sketch to complete an activity in which they 

explore the best way to pay out different withdrawal amounts. 

(continued on the next page) 
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N.Q.1 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students will respond to the Inquiry Question and can view a 
sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Choosing Scales ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why would it be harder for the teller to use $1 bills? If they still existed, 

would it be reasonable to use a $1000 bill? Sample answer: The teller 

would have to count out one thousand $1 bills, which would take more 

time. It’s not reasonable to use a $1000 bill, even though there would 

only be one bill. There are not many (or any) places where you could 

use a $1000 bill. 

• Would a scale of 5 be appropriate to use for the given data? Why or 

why not? Sample answer: While a scale of 5 seems to fit with the 

given values because almost all are multiples of 5, this would mean 

close to 20 tick marks in each quadrant. It makes more sense to use 

a scale of 10. 

Inquiry 

How can you tell if an appropriate scale is being used to represent a 

relationship? Sample answer: The scale is appropriate if it allows you to 

view all of the data in a reasonably-sized graph, and allows you to read or 

estimate data values. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Relations 

Objective 

Students represent relations by matching sets of ordered pairs to tables, 

graphs, and mappings. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

relations in this Learn. 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

What Students Are Learning 

Students are learning that a relation is a pairing of elements from one set 

(the domain) with elements from a second set (the range). They learn that the 

pairing can be shown using different representations. 

Common Misconception 

A common misconception some students may have is that the domain and 

the range of a relation must have the same number of elements. Explain that 

this is not true, as an element of either the domain or the range can be paired 

with more than one element from the other set. 

Essential Question Follow-Up 

Students learn that there are different ways of representing a relation. 

Ask: 

Why is it helpful to have several different representations of the 

same relation? Sample answer: Different representations of the same 

relation can show different aspects of the relationship. For example, a 

mapping is helpful because it allows you to quickly visualize how many 

times an element in the domain is paired with an element in the range, 

or vice versa. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

TAP

Students will tap through different terms 

to learn more about the vocabulary. 

TYPE

a
Students will compare a table and mapping 

of a relation to the x-coordinates and 

y-coordinates of a graph.

Lesson 3-1 • Representing Relations 135 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0221.xhtml


2 EXPLORE AND DEVELOP N.Q.1, F.IF.1 

Interactive Presentation 

Example 1 

DRAG & DROP 

Students drag objects to create different 

representations of a relation. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Representations of a Relation 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain how 

the table, graph, and mapping are related. 

MPMP

Questions for Mathematical Discourse 

AL Which value in each given ordered pair goes in the x-column of the 

table? the first value in each pair 

OL Which representation makes it easier for you to see the 

relationship between the x- and y-coordinates? Explain. Sample 

answer: The mapping because I can see how many unique values 

are in the domain and range. 

BL How can you tell if the relationship is linear? Explain. Sample 

answer: By looking at the graph, I can see that it is not linear 

because the plotted points do not lie on a line. 

Common Error 

Students may think they need to write the -5 in the range of the mapping 

diagram twice. Explain that this is not the case, and that more than one 

arrow can be drawn from or to any of the elements. 
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N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Analyzing Graphs of Relations 

Teach ngi  the Mathemat cali  Pract cesi  

7 Use Structure Help students to explore the structure of graphs 

of relations in this Learn. 

MPMP

Object vei  

Students interpret graphs of relations by analyzing their shapes and 

selecting the independent and dependent variables. 

What Students Are Learn ngi  

The dependent variable depends on the independent variable. For 

example, if, each y-value in a relation is 2 more than its corresponding 

x-value, then the values of y, the dependent variable, depend on the 

values of x, the independent variable. 

DIFFERENTIATE

Language Development Activity AL ELL
Discuss with students how the shape of a graph changes based on 

what it represents. The graph of Days and Driving Time represents the 

time the student has spent driving over several days of training. Ask 

students what they think the graph might look like if the vertical axis 

represented Distance Driven or Distance from Starting Point. If the 

driver starts and ends each driving session at home, would the graphs 

be the same or different? If they are different, how are they different? 

This would be an excellent time to have a student use a stopwatch 

to record the time x it takes another student to walk or run a specific 

distance from a starting point. Make a table and graph the data to 

represent the situation in different ways. 

Example 2 Analyze Graphs 

Teach ngi  the Mathemat cali  Pract cesi  

4 Make Assumptions Discuss with students the reasonableness 

of the assumptions they make while solving problems. Ask them to 

explain why they made the assumptions that they did. 

MPMP

Quest onsi  for Mathemat cali  D scoursei  

AL Describe the graph. The graph increases, then stays the same, then 

increases again, then stays the same, and then increases again. 

OL Which variable continues to increase regardless of the change in 

the other variable? time 

BL Does it make sense for the graph to continue to increase? Why? 

Sample answer: The graph will not continue to increase forever 

because it would not make sense for Nora to send an infinite 

number of texts in one day. 

Interactive Presentation 

Example 2 

TAP

Students move through the slides to 

analyze the graph. 

TYPE

a
Students discuss conclusions from the 

graph about the rates at which Nora sent 

text messages. 
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2 EXPLORE AND DEVELOP N.Q.1, F.IF.1 

Interactive Presentation 

Check 

MULTIPLE CHOICE 

Students decide which graph best 

represents the situation. 

CHECK 

Students complete the Check online 

to determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Common Error 

Students may interpret a horizontal segment as increasing, as the 

x-values of the points along such a segment are increasing. Explain

that it is the y-values that determine whether a relation is increasing, 

decreasing, or constant. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have difficulty interpreting qualitative graphs, 

THEN have them think about the y-axis as a “thermometer,” and use 

the idea of the temperature reading rising, falling, and remaining 

constant to determine whether the parts of the graph indicate that the 

values are increasing, decreasing, or remaining constant. 

Enrichment Activity BL 

Have students draw a graph that shows the height of water in a tub as 

it is filling, when the water is turned off, when a person gets into the 

water, when they get out, and as the tub is draining. Remind students 

to label the axes of their graphs. Have students exchange and discuss 

their graphs. See students’ graphs. 
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N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn The Coordinate System 

Objective 

Students choose and interpret appropriate scales and origins of graphs. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Things to Remember 

When different scales are used for the x- and y-axes, distances on a graph 

will be distorted. For example, a point that appears to be equidistant from 

the two axes with different scales will actually be fewer units from one 

axis than from the other. 

Common Misconception 

A common misconception some students may have is that the scales on 

the x- and y-axes must be the same. Point out that the scale for each axis 

should be chosen based on the values of the related coordinate in the 

ordered pairs. 

Example 3 Use Appropriate Scales 

Teaching the Mathematical Practices 

3 Compare Arguments Mathematically proficient students can 

compare arguments, determine which one is flawed, and explain 

the flaw. In this Think About It!, students have to evaluate and 

correct a solution. 

MPMP

Questions for Mathematical Discourse 

AL If you used a scale of 1, about how many tick marks would be 

required along the x-axis to accommodate all the ordered pairs? 

about 80 along the y-axis? about 200 

OL Why is it important to choose a scale other than 1 for this situation? 

Sample answer: The number of tick marks needed for the axes 

(about 80 on the x-axis and about 200 on the y-axis) is unreasonable, 

and would make the graph difficult to use and read. 

BL If you knew you wanted 16 tick marks along the x-axis and 20 tick 

marks along the y-axis, how could you determine the appropriate 

scale for each axis? Sample answer: Divide 80 by 16 to determine 

a scale of 5 for the x-axis, and divide 200 by 20 to determine a 

scale of 10 for the y-axis. 

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to 

graphing a relation using appropriate 

scales. 

TYPE 

a 
Students determine if a given scale is 

appropriate. 
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2 EXPLORE AND DEVELOP N.Q.1, F.IF.1 

Interactive Presentation 

Example 4 

TAP 

Students move through the steps to 

choosing an appropriate origin and 

graphing the data. 

TYPE 

a 
Students describe a situation where 

choosing a different meaning for the axes 

and origin may be necessary. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Choose an Appropriate Origin 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about choosing an appropriate origin to solving a 

real-world problem. 

MPMP

Questions for Mathematical Discourse 

AL How does letting the x-axis represent the number of years since 

2005 make it easier to graph the data? Sample answer: It makes 

the x-values 0, 1, 2, 3, … instead of 2005, 2006, 2007, 2008…, 

and it is easier to create a scale for the smaller numbers. 

OL Why is it important to change the meaning of the origin in this 

situation? Sample answer: If the meaning of the origin was not 

changed, then the point (0, 0) would represent the year 0 and 

0 inches of snow. The next smallest x-value on the graph would be 

2005, which would make for an unreasonable scale on the x-axis. 

BL Why is it unnecessary to include any negative y-values for this 

graph? Sample answer: The number of inches of snow cannot be 

negative, so it is unnecessary to include negative numbers in this 

context. 

Common Error 

Students may think they can use the years for the tick marks on the 

x-axis. Explain that since the value of x at the origin is 0, making the next

tick mark 2005 would make the scale on the x-axis 2005 years. This 

means that the second tick mark would be 4010. 
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N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Interpret Scales and Origins 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

MPMP

Questions for Mathematical Discourse 

AL Are the average number of social media posts per day increasing 

or decreasing each year? increasing How does the graph show 

this? Sample answer: As the x-values increase, the y-values 

increase. 

OL What does the ordered pair (6, 340) represent on the graph? Six 

years after 2008, or in 2014, the average number of posts on social 

media per day was 340 million. 

BL What would the ordered pair ( 2,-  5) represent if it was on the 

graph? Two years before 2008, or in 2006, the average number of 

posts on social media per day was 5 million. 

Common Error 

Students may think that the scale on the y-axis represents 50 posts. 

Remind them to always read the label on an axis in order to correctly 

interpret the scale. In this example, the scale is 50 million posts, not 

50 posts. 

Interactive Presentation 

Example 5 

TYPE 

a 
Students enter the meaning of the origin, 

axes, and scales of a graph they find. 
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2 EXPLORE AND DEVELOP N.Q.1, F.IF.1 

Interactive Presentation 

Check 

CHECK 

Students complete the Check online 

to determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–10 

2 exercises that use a variety of skills from this lesson 11–24 

3 exercises that emphasize higher-order and

critical-thinking skills 

25–29 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–23 odd, 25–29 

• Extension: Misleading Scales 

• Introduction to Functions; Ordered Pairs 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–29 odd 

• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Personal Tutors 

• Extra Examples 1–5 

• Ordered Pairs; Converting Between Fractions and 

Decimals 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–9 odd 

• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Quick Review Math Handbook: Relations and Functions 

• ArriveMATH Take Another Look 

• Ordered Pairs; Converting Between Fractions and 

Decimals 
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3 REFLECT AND PRACTICE N.Q.1, F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Answers 

1. 

D = { 1,−  1, 2, 3}; R = { 1,−  1, 2}

2. 

D = { 4,−  −2, 0, 4}; R = { 4,−  0, 3, 4}

3. 

D = { 2,−  1, 3}; R = { 2,−  0, 1, 4}

26. Sample answer: The distance a boy is from his home as a function of 

time. Label the vertical axis as distance and the horizontal axis as time. 

The boy rides his bike to the post office to drop off a letter. He rides to 

his high school, which is a bit closer to his house. He jogs twice around 

the track, then rides his bike straight home. 

27b. 
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Lesson 3-2 

Functions

F.IF.1, F.IF.2 

LESSON GOAL 

Students determine whether a relation is a function and find function 

values. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Vertical Line Test 

Develop: 

Funct onsi  

• Identify Functions 

• Analyze Data 

• Equations as Functions 

Funct oni  Values 

• Find Function Values 

• Evaluate Functions 

• Interpret Function Values 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Graph Reflections of Points 

Extension: Composite Functions 

Language Development Handbook 
Assign page 15 of the Language Development 

Handbook to help your students build mathematical 

language related to determining whether a relation 

is a function. 

ELL You can use the tips and suggestions on 

page T15 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Doma n:i  Functions 

Standards for Mathemat cali  Content: 

F.IF.1 Understand that a function from one set (called the domain) to 

another set (called the range) assigns to each element of the domain 

exactly one element of the range. If f is a function and x is an element of 

its domain, then f x( ) denotes the output of f corresponding to the input x. 

The graph of f is the graph of the equation y = f x( ). 

F.IF.2 Use function notation, evaluate functions for inputs in their 

domains, and interpret statements that use function notation in terms of 

a context. 

Standards for Mathemat cali  Pract ce:i  

3 Construct viable arguments and critique the reasoning of others. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students understood the concept of a function. 

8.F.1 

Now

Students determine whether a relation is a function, and find function values. 

F.IF.1, F.IF.2 

Next 

Students will identify linear and nonlinear functions and continuous and 

discrete functions. 

F.IF.4 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students expand on their 

understanding of relations to include functions and function notation. 

They build fluency by determining which relations are functions and 

apply their understanding by solving real-world problems involving 

functions. 
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1 LAUNCH F.IF.1, F.IF.2 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying ordered pairs 

Answers: 

1. ( 4,-  0) 

2. ( 5,-  -5) 

3. (0, 4) 
_ 1 _ _ 1 _ 4. (2 , -3 )2 2 

5. (3, 3) 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Analyze Relat onsh psi i  Mathemat callyi  Encourage students 

to describe the relationship between the dependent and 

independent variables to determine whether the relation in the 

graph is a function. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 

Mathematical Background 
A function is a relationship between input and output in which each input 

value has exactly one output. The set of input values is the domain of the 

function, and the set of output values is the range. The vertical line test 

can be used to determine whether a graph represents a function. If the 

graph does not intersect any drawn vertical line more than once, it is a 

function. Functions can be written using function notation. In a function, 

if x represents the independent quantity (elements of the domain), f x( ) 

represents the dependent quantity (elements of the range). 
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2 EXPLORE AND DEVELOP F.IF.1 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Vertical Line Test 

Objective 

Students use a sketch to determine whether relations are functions. 

Teaching the Mathematical Practices 

5 Use Mathemat cali  Tools Point out that to solve the problem 

in this Explore, students will need to use dynamic geometry 

software. Work with students to explore and deepen their 

understanding of relations and functions. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will learn that they can use a vertical line to test the graph of a 

relation to see if the relation is a function. They will be presented with 

different types of graphs, and will use a movable vertical line to test 

whether each graph represents a function. Then, students will complete 

the Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students will use a sketch to determine whether relations are 

functions. 

MULTIPLE SELECT 

Students will select all of the relations that are functions. 

TYPE 

a 
Students describe their observations from the graphing activity and 

explain how to tell if a relation is a function. 
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2 EXPLORE AND DEVELOP F.IF.1 

Interactive Presentation 

Explore 

TYPE

a
Students will respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Vertical Line Test ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is a circle not a function? Sample answer: A vertical line drawn 

would intersect a circle at more than one point. 

Inquiry 

How can you tell whether a relation is a function? Sample answer: 

You can look at its graph and use the vertical line test. If a vertical line 

intersects the graph in more than one point, the relation is not a function. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.1, F.IF.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Functions 

Objective 

Students determine whether relations are functions by analyzing 

mappings, tables, or graphs. 

Teaching the Mathematical Practices 

1 D fferenti  Methods Mathematically proficient students look 

for different ways to solve problems. Encourage them to work 

through different ways to solve the problem and to choose the 

method that works best for them. 

7 Use Structure Help students to explore the structure of 

functions in this Learn. 

MPMP

About the Key Concept It is important that students understand why 

the vertical line test works. Lead them to see that if a vertical line passes 

through more than one point of the graph, those points will have the same 

x-coordinate and different y-coordinates. This means that an element

of the domain is paired with more than one element of the range, and 

therefore the relation is not a function. A vertical line has an equation of 

x = a, where a is a constant. If a vertical line intersects with a graph twice,

then two range values would be paired with a. 

Common Misconception 

A common misconception some students may have is that if more than 

one x-value is mapped to the same y-value, then the relation is not a 

function. Point out that as long as each input value is mapped with only 

one output value, the relation is a function. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

TYPE 

a 
Students describe another way to 

determine whether a relation is a function. 
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2 EXPLORE AND DEVELOP F.IF.1, F.IF.2 

Interactive Presentation 

Example 1 

TAP 

Students move through the slides to 

determine whether each relation is a 

function. 

TYPE 

a 
Students determine if a relation would 

be a function if the domain in part b was 

changed. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Identify Functions 

Teaching the Mathematical Practices 

3 Just fyi  Conclus onsi  Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to justify their conclusions. 

MPMP

Questions for Mathematical Discourse 

AL In each part, are there any values of the domain that are used 

more than once? a: no; b: yes; c: yes 

OL In part a, how can you use the arrows in the diagram to determine 

whether the relation is a function? Sample answer: I can see if any 

of the numbers in the domain have more than one arrow. 

BL In part c, if the order of the coordinates in each ordered pair 

were reversed, would the resulting relation represent a function? 

Explain. Yes; sample answer: Because no two ordered pairs would 

have the same x-coordinate, the relation would be a function. 

Common Error 

Some students may think that they can conclude that a set of ordered pairs 

is not a function if any of the ordered pairs have the same x-coordinate or the 

same y-coordinate. Help them to see that in a function, it is possible that more 

than one ordered pair may have the same y-coordinate, but not the same 

x-coordinate, since each element of the domain must be paired only once.
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F.IF.1, F.IF.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Analyze Data 

Teaching the Mathematical Practices 

2 Cons deri  Un tsi  Point out that it is important to note the units 

involved in this problem. 

MPMP

Questions for Mathematical Discourse 

AL What are the independent and dependent variables? The 

independent variable is the team number and the dependent 

variable is the distance of the best jump. 

OL Would the relation be a function if the best jump for Team 5 was 

21.5 feet instead of 20.2 feet? Explain. Yes; sample answer: Each 

element of the domain would still only be paired with only one 

element in the range. 

BL In the context of the situation, is it possible for one x-value to be 

mapped to more than one y-value? Explain. No; sample answer: It 

is not possible for one team to have more than one best jump. 

Interactive Presentation 

Example 2 

TYPE 

a 
Students make a table of values showing 

the relation between the team and the 

best jump. 

TYPE 

a 
Students explain why the domain and 

range are not all real numbers. 
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2 EXPLORE AND DEVELOP F.IF.1, F.IF.2 

Interactive Presentation 

Example 3 

TYPE 

a 
Students find the domain and range for 

the given function. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Equations as Functions 

Teaching the Mathematical Practices 

3 Expla ni  Correspondences Encourage students to explain the 

relationships between the equation of a function and its graph used in 

this example. 

MPMP

Questions for Mathematical Discourse 

AL What is the independent variable? x the dependent variable? y 

OL Are there any x-values that are paired with more than one y-value? 

Explain. No; sample answer: If there were, there would be points 

vertically aligned with each other. 

BL Give an example of an equation that has a graph that would not 

pass the vertical line test. Sample answer: x = 3 

Common Error 

Some students reverse the concept of the vertical line test, thinking if a 

vertical line passes through more than one point on the graph, the graph 

represents a function. Help them to understand why this reasoning does 

not make sense. 

Learn Function Values 

Objective 

Students evaluate functions in function notation for given values by 

writing or selecting the correct solution. 

Teaching the Mathematical Practices 

6 Commun catei  Prec selyi  Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Important to Know 

It is important to recognize that the ordered pairs that belong to the 

function are of the form ( ,x  f x( )), where x represents the elements of the 

domain. 

Common Misconception 

Some students may not understand the notation, mistaking f x( ) to mean 

f times x. Compare an equation such as f x( ) = x + 1 to f(5) = 5 + 1 in

order to illustrate that the x acts as a placeholder for the numbers that 

will be evaluated in the function. 
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F.IF.1, F.IF.2 

Example 4 Find Function Values 

Teaching the Mathematical Practices 

3 Construct Arguments In the Think About It! feature, students 

use stated assumptions, definitions, and previously established 

results to construct an argument. 

MPMP

Questions for Mathematical Discourse 

AL What does the notation f(4) mean? the value of the function when 

evaluated for x = 4 

OL In part b, why do we not combine 4 and 3 to make f(7) in the 

first step? Sample answer: The 4 is the x value that needs to be 

evaluated in the functions, so it cannot be combined with the 3. 

BL What value of x would make f x( ) = 9? Explain. 0; because −2(0) + 

9 = 9 

Example 5 Evaluate Functions 

Teaching the Mathematical Practices 

7 Use Structure Help students use the structure of functions in 

this example to evaluate them for the given values. 

MPMP

Questions for Mathematical Discourse 

AL How do you read h(4) − h(1)? h of 4 minus h of 1 

OL Explain the difference between the steps needed to solve part b 

and the steps needed to solve part c. Sample answer: In part b, 

you need to evaluate the function for two different numbers and 

then subtract the answers. In part c, you need to evaluate the 

function only for 5 and then subtract 7 from the result. 

BL If the ordered pair (0, y) belongs to function h, what is the value of y? 

Explain. 36; the value of y is the value of f(0), which is equal to 36. 

Common Error 

When evaluating quadratic functions, such as the function in this 

example, some students may forget to follow the order of operations. 

Remind them to simplify exponents before multiplying, and to multiply 

before adding. 

Interactive Presentation 

Example 5 

TAP 

Students move through the slides to 

complete the exercises. 

TYPE 

a 
Students determine if two expressions 

are equivalent. 
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2 EXPLORE AND DEVELOP F.IF.1, F.IF.2 

Interactive Presentation 

Example 6 

TYPE 

a 
Students fill in expressions as they 

evaluate the given function. 

TYPE 

a 
Students find a function value and explain 

its meaning in context. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Interpret Function Values 

Teaching the Mathematical Practices 

4 Interpret Mathemat cali  Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

MPMP

Questions for Mathematical Discourse 

AL What does 9.25 represent in the context of the situation? the 

amount of money Mason makes for each hour that he works 

OL How can Mason determine the total amount of money he will make 

before taxes if he knows the number of hours that he worked? He 

can substitute the number of hours he worked for x in the function 

and then evaluate the expression. 

BL Find the domain and range in the context of the situation. Justify 

your answer. The domain and range are all real numbers greater 

than or equal to 0. Mason cannot work negative hours or make a 

negative amount of money. 

DIFFERENTIATE 

Language Development Act v tyi i  ELL 

Beg nn ng/Intermed atei i i  Have students work in small groups. This 

strategy allows every student to have an opportunity to speak several 

times. Ask a question or give a prompt about functions such as “Name 

a real-world situation that can be modeled by a function.” Then pass 

a stick or other object to the student. The student speaks, everyone 

listens, and then the student passes the object to the next person. The 

next student speaks, everyone listens, and then the student passes the 

object on until everyone has had one or two turns. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE F.IF.1, F.IF.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

The Practice pages are meant to be used as a homework assignment. 

You will also find these questions online in the Practice Bank for 

customization, digital assignment, and auto-scoring. 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–31 

2 exercises that use a variety of skills from this

lesson 

32–44 

2 exercises that extend concepts learned in this

lesson to new contexts 

45–47 

3 exercises that emphasize higher-order and

critical-thinking skills 

48–53 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, OL BL 

THEN assign: 

• Practice, Exercises 1–47 odd, 48–53 

• Extension: Composite Functions 

• Introduction to Functions 

IF students score 66%–89% on the Checks, AL OL 

THEN assign: 

• Independent Practice, Exercises 1–53 odd 

• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Personal Tutors 

• Extra Examples 1–6 

• Converting Between Fractions and Decimals; 

Ordered Pairs 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Independent Practice, Exercises 1–31 odd 
• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Quick Review Math Handbook: Relations and Functions 

• ArriveMATH Take Another Look 

• Converting Between Fractions and Decimals; 

Ordered Pairs 
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3 REFLECT AND PRACTICE F.IF.1, F.IF.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Answers 

14a. 
Number of Cars 1 2 3 4 5 

Cost ($) 0.75 1.50 2.25 3.00 3.75 

15a. 
Year 2014 2015 2016 2017 

Value ($) 254,000 293,000 338,000 372,000 

32. The relation in the table is not a function because 3 maps to both 82 

and 88; the relation in the mapping is not a function because 22 maps 

to both 70 and 73; the relation in the graph is a function because each x 

only maps to one y. 

45c. f(3) = 36.25, which means if Aisha buys 3 pounds of birdseed, she 

saves $36.25; f(18) = 17.50, which means if Aisha buys 18 pounds of 

birdseed, she saves $17.50; f(36) = -5, which means if Aisha wants to 

buy 36 pounds of birdseed, she needs $5 extra. 
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Lesson 3-3 

Linearity and Continuity of Graphs 

LESSON GOAL 

Students identify linear and nonlinear functions and continuous and 

discrete functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Representing Discrete and Continuous Functions 

Develop: 

Discrete and Continuous Functions 

• Determine Continuity 

• Determine Continuity by Using Graphs 

• Apply Discrete and Continuous Functions 

Linear and Nonlinear Functions 

• Linear and Nonlinear Functions 

• Identify Linear and Nonlinear Functions 

• Functions in Table Form 

• Identify Linear Functions by Graphing 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Nonlinear Functions 

Extension: Point Discontinuity 

Language Development Handbook 
Assign page 16 of the Language Development 

Handbook to help your students build 

mathematical language related to linear and 

nonlinear functions. 

ELL You can use the tips and suggestions on 

page T16 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.IF.4 For a function that models a relationship between two quantities, 

interpret key features of graphs and tables in terms of the quantities, and 

sketch graphs showing key features given a verbal description of the 

relationship. 

F.IF.5 Relate the domain of a function to its graph and, where applicable, 

to the quantitative relationship it describes. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

3 Construct viable arguments and critique the reasoning of others. 

Coherence 

Vertical Alignment 

Previous 

Students determined whether a relation was a function and found function 

values. 8.F.1, F.IF.1, F.IF.2, F.IF.5 

Now

Students identify linear and nonlinear functions and continuous and discrete 

functions. F.IF.4, F.IF.5 

Next 

Students will find intercepts of graphs. 

F.IF.4; A.REI.10 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of functions to include graphs of functions. They 

apply their understanding by solving real-world problems involving 

discrete, continuous, linear, and nonlinear functions. 

Mathematical Background 
The graph of a discrete function consists of points that are not connected. The 

domain and range of a discrete function are described by sets of individual 

values. The graph of a continuous function forms a line or smooth curve. The 

domain and range of a continuous function consist of infinitely many values. 

A linear function is a function in which no independent variable is raised to a 

power other than 1. A linear function can be described by a linear equation. 
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1 LAUNCH F.IF.4, F.IF.5 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying linear functions 

Answers: 

1. nonlinear 

2. linear 

3. linear 

4. nonlinear 

5. nonlinear 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the verbal descriptions and the graphs in 

the video. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 
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EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Representing Discrete and 
Continuous Functions 

Objective 

Students use a sketch to explore whether a situation can be represented 

by a continuous or discrete function. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will use the sketch to create and explore a graph that represents 

data related to a video game. They will then answer questions about the 

nature of the graph, requiring them to think about how the graph models 

the given situation. Then students will complete the Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to determine if a function is discrete. 

TYPE 

a 
Students answer questions regarding discrete functions. 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

a
Students will respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Representing Discrete and 
Continuous Functions ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How is measuring the number of items in Ruby’s backpack different 

than measuring time? Sample answer: For items, you can only use 

whole numbers. When you are measuring time, you can use decimals 

or fractions for seconds or even milliseconds. 

• If a café were counting the bottles of water sold in a day, is this 

discrete or continuous? What if the café counted the liters of water 

sold? Sample answer: Counting numbers of water bottles sold would 

be discrete because you cannot sell part of a water bottle. Counting 

liters could be continuous because you can measure partial liters. 

Inquiry 

How can you use the graph of a function to determine whether it is 

discrete? Sample answer: Y ou can look to see if the graph consists of 

individual points. If it does, then the function is discrete. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.4, F.IF.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Discrete and Continuous Functions 

Objective 

Students determine whether functions are continuous, discrete, or neither 

continuous nor discrete by classifying given functions. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

MPMP

Common Misconception 

A common misconception some students may have is that if a graph 

is not a continuous line or curve, it represents a discrete function. Use 

examples to show them that this is not the case, and reinforce that in 

order for a graph to represent a discrete function, it must consist only of 

individual points. 

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

Have students describe real-world situations that can be described by 

discrete functions, and real-world situations that can be described by 

continuous functions. Encourage students to explain what it is about 

each situation that makes the related function discrete or continuous. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

TAP 

Students move through the categories 

to compare functions that are discrete, 

continuous, or neither. 

TYPE 

a 
Students determine if a function can be 

both discrete and continuous. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.5 

Interactive Presentation 

Example 1 

TYPE 

a 
Students determine if the function will still 

be discrete if they did not use a sliding 

scale. 

TAP 

Students tap to see how to determine 

continuity. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Determine Continuity 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about continuity to solving a real-world problem. 

MPMP

Questions for Mathematical Discourse 

AL Is the relation a function? Explain. Yes; each x-value is mapped to 

only one y-value. 

OL Why is the number of books the independent variable and the 

price the dependent variable? Sample answer: The price depends 

on how many books someone buys, so it has to be the dependent 

variable. 

BL Could the store adjust its pricing so that the function representing 

price was continuous? Explain. Sample answer: No; because you 

cannot have a part or a piece of a book. 

Example 2 Determine Continuity by 
Using Graphs 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to justify their conclusions. 

MPMP

Questions for Mathematical Discourse 

AL Do either of these graphs represent a function? Explain. Yes, they 

are both functions. No x-value is mapped to more than one y-value. 

OL How do discrete functions and functions that are neither 

continuous nor discrete differ? Sample answer: Discrete functions 

are composed of single, unconnected points. Functions that are 

neither continuous nor discrete may have some points that are 

connected, but the graph is not one continuous line or curve. 

BL Which parts of g x( ) are continuous? Sample answer: for x values 

from -2 to -1 and from 4 to 7 
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F.IF.4, F.IF.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Apply Discrete and 
Continuous Functions 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Have them use the terms discrete and continuous instead of 

descriptive words like connected or broken. 

MPMP

Questions for Mathematical Discourse 

AL Are there any portions of this graph that are continuous? If so, 

where? yes; from 0 to 8 hours 

OL Tia finishes an investigation after 4 days of work. How much will 

she charge her client? $1000 

BL Why is this function not continuous? Sample answer: The graph 

begins as a continuous line, but then changes to have points at 

specific x-values. Because of the change, it cannot be considered 

continuous. 

Interactive Presentation 

Example 3 

TYPE

a
Students explain how they could alter the 
model to make the function discrete or 
continuous. 

CHECK

Students complete the Check online to 
determine whether they are ready to 
move on. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.5 

Interactive Presentation 

Example 4 

TYPE 

a 
Students explain if a function can be 

written in standard form. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Linear and Nonlinear Functions 

Objective 

Students determine whether functions are linear or nonlinear by rewriting 

the related equations in standard form. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Common Misconception 

A common misconception some students may have is that a linear 

equation must contain both x and y. Help them to see what happens to 

the equation and the resulting graph if A = 0 (produces an equation and 

graph of a horizontal line), and then if B = 0 (produces an equation and 

graph of a vertical line). 

Example 4 Linear and Nonlinear Functions 

Teaching the Mathematical Practices 

1 Seek Information Mathematically proficient students must be 

able to transform algebraic expressions to reach solutions. Point 

out that gaining fluency in this skill is as important as learning their 

math facts was in the elementary grades. 

MPMP

Questions for Mathematical Discourse 

AL What is the standard form of a linear equation? Ax + By = C 

2 2 OL Why do you think that y = 4x - (2 )x  + 3x - 5 is sometimes 

mistakenly thought to be nonlinear? Sample answer: There are 

variables raised to a power greater than 1. 

BL Can the equation y = 2 be written in standard form? If so, write 

the equation. yes; 0x + y = 2 

Common Error 

Students may write the answer to Example 4 as -3x + y = -5. Remind 

them that A, the coefficient of x, must be greater than or equal to 0. 
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F.IF.4, F.IF.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Identify Linear and 
Nonlinear Functions 

Teaching the Mathematical Practices 

3 Construct Arguments In the Think About It! feature, students 

use stated assumptions, definitions, and previously established 

results to construct an argument about whether a function is linear 

or nonlinear. 

MPMP

Questions for Mathematical Discourse 

AL In a linear function, what can be the values of the exponents on 

the variables? 0 or 1 

3 3 OL How can you tell that the function y = 3x - x + 3x + 6 is 

nonlinear? Sample answer: There are variables raised to a power 

greater than 1 in the equation of the function after it is simplified. 

BL Write an equation that simplifies to a linear function, but has 

variables raised to a power greater than 1. Sample answer: 
3 3 y = 5x + 3x - 5x + 10

Example 6 Functions in T able Form 

Teaching the Mathematical Practices 

7 Use Structure Help students explore the structure of the table 

in this example to determine if the function is linear. 

MPMP

Questions for Mathematical Discourse 

AL What is another way that you could use the information in the 

table to determine whether the function is linear or nonlinear? 

Sample answer: Plot the data on a coordinate plane. 

OL Why can you use the table to determine whether the function is linear 

or nonlinear? Sample answer: Linear functions must show a constant 

increase or decrease. 

BL In the context of this situation, would it make sense for the data 

to be linear? Explain. Sample answer: No; because a ball must 

come back down once it is kicked, the data will show heights that 

are first increasing and then heights that are decreasing. There 

will not be a constant rate of change. 

Interactive Presentation 

Example 5 

SELECT 

Students select the correct operation used 

when simplifying expressions. 

TYPE 

a 
Students determine if a given equation 

represents a linear or nonlinear function. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.5 

Interactive Presentation 

Example 7 

TAP

Students move through the two parts to 

determine if the table represents a linear 

function. 

TYPE

a
Students explain if a new scenario 

represents a linear function. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 7 Identify Linear Functions 
by Graphing 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

MPMP

Questions for Mathematical Discourse 

AL Why is it reasonable to expect that this situation would be 

represented by a function that is linear? Sample answer: because 

water from a garden hose flows at a constant rate 

OL How can you test that the plotted points model a linear function? 

Sample answer: Check that the points form a straight line by using 

a ruler or straightedge. 

BL Could this function be represented by a continuous line? Explain. 

Sample answer: Yes; although the table and the graph show 

only 5 points, each point on the line that connects those points 

represents another number of minutes and number of gallons as 

the pool is filling. 

Essential Question Follow-Up 

Students analyze a table of values and the related graph of a function for 

a real-world situation. 

Ask: 

Why is it useful to have a graph of a function for a real-world situation? 

Sample answer: You can use the graph to obtain data values for the 

situation, and to get a picture of how those data values are related. This 

can give you the information you need to understand the situation. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE F.IF.4, F.IF.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–25 

2 exercises that use a variety of skills from this

lesson 

26–33 

3 exercises that emphasize higher-order and

critical-thinking skills 

34–36 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–33 odd, 34–36 

• Extension: Point Discontinuity 

• Other Topics Available: Functions and Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–35 odd 

• Remediation, Review Resources: Nonlinear Functions 

• Personal Tutors 

• Extra Examples 1–7 

• Scatter Plots and Lines of Best Fit 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–25 odd 

• Remediation, Review Resources: Nonlinear Functions 

• Quick Review Math Handbook: Interpreting Graphs of Functions 

• ArriveMATH Take Another Look 

• Scatter Plots and Lines of Best Fit 
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3 REFLECT AND PRACTICE F.IF.4, F.IF.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

34. Sample answer: Always; if a function is linear, then it can be written in 

the form Ax + By = C. If x is increased by a real number a, then the new 

function could be written as A x(  + a) + By = C. This can be rewritten 

as Ax + Aa + By = C, or Ax + By = C – Aa. Because C, A, and a are 

all real numbers, the expression C − Aa is a real number, which means 

Ax + By = C − Aa is also a linear function. 

35. Sample answer: A studio charges musicians to use the space and 

recording equipment by the hour, rounding a fraction of an hour up. 

So, for up to 1 hour, the studio charges $100, but for up to 2 hours, the 

studio charges $200, and so on. The function that models this situation 

is neither discrete nor continuous. 

36. Never; if a function consists of a finite set of ordered pairs, then the 

function is made up of a set of individual points. Thus, it is by definition 

discrete. 
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Lesson 3-4 

Intercepts of Graphs 
A.REI.10, F.IF.4 

LESSON GOAL 

Students identify intercepts of functions and solve equations by graphing. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Intercepts of Graphs of Functions 

• Intercepts of the Graph of a Linear Function 

• Intercepts of the Graph of a Nonlinear Function 

• Find Intercepts from a Graph 

• Find Intercepts from a Table 

Solving Equations by Graphing 

• Solve a Linear Equation by Graphing 

• Solve a Nonlinear Equation by Graphing 

• Solve an Equation of a Horizontal Line by Graphing 

• Estimate Solutions by Graphing 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: The Coordinate Plane 

Extension: Even and Odd Functions 

Language Development Handbook 
Assign page 17 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

equations by graphing. 

ELL You can use the tips and suggestions on 

page T17 of the handbook to support students 

    

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra, Functions 

Standards for Mathematical Content: 

A.REI.10            

the set of all its solutions plotted in the coordinate plane, often forming a 

curve (which could be a line). 

F.IF.4           

interpret key features of graphs and tables in terms of the quantities, and 

sketch graphs showing key features given a verbal description of the 

relationship. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

5     

Coherence 

Vertical Alignment 

Previous

Students interpreted the y-intercept of a linear function, including reading 

from a graph. 

8.F.4 

Now

Students identify intercepts of functions and solve equations by graphing. 

A.REI.10, F.IF.4 



Students will identify characteristics of functions. 

F.IF.4 

Rigor 

The Three Pillars of Rigor 

      

Conceptual Bridge        

understanding of functions by finding the intercepts of graphs of 

functions. They apply their understanding by solving real-world 

problems that require them to interpret the intercepts of graphs. 

Mathematical Background 
The intercepts of the graph of a function are the points where the 

graph intersects the x-axis and the y-axis.
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1 LAUNCH A.REI.10, F.IF.4 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• graphing ordered pairs 

Answers: 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationship between the verbal description about water park 

admission and the corresponding graph. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 
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A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Intercepts of Graphs of Functions 

Objective 

Students analyze the graphs or tables of functions to identify the 

intercepts of the functions and determine their meaning in real-world 

contexts. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Common Misconception 

A common misconception some students may have is that a function 

is negative where its graph lies to the left of the y-axis, and positive 

where its graph lies to the right of the y-axis. Explain that the references 

to “positive” and “negative” are to the y-values, so these terms refer 

to where the y-values are positive or negative, which are, respectively, 

above the x-axis and below the x-axis. 

Example 1 Intercepts of the Graph of a 
Linear Function 

Teaching the Mathematical Practices 

3 Construct Arguments In the Think About It! feature, 

students will use stated assumptions, definitions, and previously 

established results to construct an argument. 

MPMP

Questions for Mathematical Discourse 

AL How many times does the graph cross the x-axis? 1 the y-axis? 1 

OL Does the graph have parts that lie above the x-axis? yes below the 

x-axis? yes What does this mean about the function? It is positive

over one interval and negative over another. 

BL Can a linear function be positive or negative over more than one 

interval of x-values? Explain your reasoning. Sample answer: No; 

the graph of a linear function is a straight line, so it will not cross 

the x-axis more than once. 

Common Error 

Some students may think that a function is negative when x < 0. Help 

them to see that although the x-values for that piece of the graph are 

negative, the y-values are positive. Emphasize that it is the sign of the 

y-values that determines where the function is positive or negative.

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1 

TAP 

Students tap on each button to see 

what portions of the graph of a function 

represent the intercepts and intervals 

where the function is positive or negative. 

TYPE 

a 
Students explain why the given function 

is linear. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.4 

Interactive Presentation 

Example 2 

TAP 

Students tap on each button to see how to 

use the graph to estimate intercepts of the 

function and where the function is positive 

and negative. 

TYPE 

a 
Students explain why the function is 

nonlinear. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Intercepts of the Graph of a 
Nonlinear Function 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Questions for Mathematical Discourse 

AL How many times does the graph cross the x-axis? 2 the y-axis? 1 

OL Does the graph have parts that lie above the x-axis? yes below the 

x-axis? yes What does this mean about the function? It is positive

over some intervals and negative over others. 

BL Can a nonlinear function be positive or negative over more than 

one interval of x-values? Explain your reasoning. Sample answer: 

Yes; the graph of a nonlinear function often curves, so it could 

cross the x-axis more than once. 

Common Error 

Some students may reference the negative parts of the function where 

x < 3. Help them to recognize that the points on the piece of the graph

that lies below the x-axis have x-values that lie between -4 and 3, and 

that this is the correct way to describe this piece of the graph. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have trouble identifying the intervals over 

which a function is positive and over which it is negative, 

THEN have them circle the numbers on the x-axis that correspond to 

the x-intercepts, and have them trace the pieces of the graph with 

their finger, stopping at each circled intercept. Students can then 

record the interval over which they traced each piece, and state if the 

function is negative or positive in that interval. 
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A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find Intercepts from a Graph 

Teaching the Mathematical Practices 

2 Consider Units Point out that it is important to note the units 

involved in this problem. 

MPMP

Questions for Mathematical Discourse 

AL Why does the entire graph lie above the x-axis? because the 

height of the ball is always a positive number or 0 

OL What are the coordinates of the y-intercept? (0, 4) the x-intercept? 

(9, 0) 

BL What is the domain of the function? real numbers from 0 to 9, 

inclusive the range? real numbers from 0 to 9, inclusive 

Common Error 

Some students may misinterpret the meaning of the y-intercept. Explain 

that this point represents the value of the function when x = 0, which is 

the start time (“time 0”). The point (0, 4) indicates that the starting height 

of the ball was 4 feet. 

DIFFERENTIATE 

Enrichment Activity AL BL 

Challenge students to write a description about what the shape of the 

Gym Occupancy graph indicates about the number of people at the 

gym on the day the data were recorded. Have the students reference 

the different parts of the graph, and interpret them in the context of 

the situation. 
Interactive Presentation 

Example 3 

TYPE 

a 
Students explain what the function 

represents after 9 seconds. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.4 

Interactive Presentation 

Example 4 

TAP 

Students tap on each button to find the 
intercepts of the graph. 

TYPE 

a 
Students explain why the x-coordinate of 
the y-intercept is always zero. 

CHECK 

Students complete the Check online to 
determine whether they are ready to 
move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Find Intercepts from a T able 

Teaching the Mathematical Practices 

4 Apply Mathemat csi  In this example, students apply what they 

have learned about finding intercepts to solving a real-world 

problem. 

MPMP

Questions for Mathematical Discourse 

AL Are either of the intercepts given in the table? How can you find 

them? Yes; both are given. To find the y-intercept, look for the row 

where the x-value is 0. To find the x-intercept, look for the row 

where the y-value is 0. 

OL What value does each intercept represent in the context of the 

situation? Sample answer: The x-intercept means that at 40 days 

the balance will be zero, and the y-intercept means that at the 

beginning of the semester the balance will be $150. 

BL Does the function have a second x-intercept? Explain. Sample 

answer: No; there is only one time when the balance is $0, and 

that is at 40 days. 

Common Error 

Some students might think the x-intercept appears in the table where 

x = 0. Remind them that the y-coordinate of any point on the x-axis is 0,

so the x-intercept is the entry in the table where y is 0. 
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A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Equations by Graphing 

Objective 

Students solve equations by graphing and identifying where the given 

graphs intersect the x-axis. 

Teaching the Mathematical Practices 

6 Commun catei  Prec selyi  Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Important to Know 

The distinction between roots of an equation and zeros of a function is an 

important one. An equation can be solved, producing solutions, or roots. 

Functions are not “solved”; they are evaluated. If a function produces a 

value of 0 when evaluated for a given number, that number is a zero of 

the function. Graphically, the zeros are the x-intercepts of the graph of 

the function. 

Example 5 Solve a Linear Equation by 
Graphing 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students need to check their answer. Point out that they 

should ask themselves whether their answer makes sense and 

whether they have answered the problem question. 

MPMP

Questions for Mathematical Discourse 

AL What does knowing the zero of a function tell you about the graph 

of the function? It tells me the x-intercept. 

OL After graphing the equation, how can you verify that the line 

crosses the x-axis at 3? Substitute 3 into the function for x and 

make sure that f(3) = 0. 

BL What would be true about the graph of a function that has no 

zero? Sample answer: The graph will never cross the x-axis. 

Interactive Presentation 

Learn 

TYPE 

a 
Students describe the difference between 

a root and a zero. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.4 

Interactive Presentation 

Example 7 

TYPE 

a 
Students explain how the solution found 

algebraically gives the same solution as 

solving the equation graphically. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Solve a Nonlinear Equation by 
Graphing 

Teaching the Mathematical Practices 

1 Expla ni  Correspondences Encourage students to explain the 

relationships between the equation and the graph used in this 

example. 

MPMP

Questions for Mathematical Discourse 

AL How do you find the zeros by graphing? Graph and find the 

x-intercepts.

OL How many zeros will this function have? 2 Explain your reasoning. 

The graph crosses the x-axis in 2 places. 

BL Describe the shape of the graph of a function that has three zeros. 

Sample answer: It could be increasing, then decreasing, then 

increasing again, crossing the x-axis three times. 

Example 7 Solve an Equation of a 
Horizontal Line by Graphing 

Teaching the Mathematical Practices 

7 Interpret Compl catedi  Express onsi  Mathematically proficient 

students can see complicated expressions as single objects or as 

being composed of several objects. In Example 7, guide students 

to see what information they can gather about the equation just 

from looking at it. 

MPMP

Questions for Mathematical Discourse 

AL How do you use the equation to get the related function? You add 

and subtract terms so that one side of the equation equals zero. 

OL What type of line is the graph of the resulting function? horizontal 

BL Why does the function not have any zeros? The function does 

not have any zeros because there are no numbers that make 

the function equal to 0. If there were, the graph would have an 

x-intercept.

Common Error 

Some students may have difficulty identifying a related function for an 

equation such as the one in Example 7, where the resulting equation does 

not contain a variable. Help them to make the connection between this 

type of equation and the related constant function, with a graph that is 

always a horizontal line. 
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A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 8 Estimate Solutions by 
Graphing 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solv ngi  Them, 

4 Model w thi  Mathemat csi  Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change direction, if 

necessary. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

S gnsi  of Non-Product vei  Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to 

think of alternate approaches to the problem. Some sample questions are 

shown. 

• How do you use the equation to determine the zero? 

• What does the y-intercept represent in the context of the situation? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Interactive Presentation 

Apply Example 8 

TAP 

Students tap on each step to solve a 

real-world problem. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.4 

Interactive Presentation 

Check 

TYPE

a
Students solve a real-world problem 

graphically and algebraically. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–21 

2 exercises that use a variety of skills from this

lesson 

22–27 

3 exercises that emphasize higher-order and

critical-thinking skills 

28–31 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–27 odd, 28–31 

• Extension: Even and Odd Functions 

• Tables and Graphs of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–31 odd 

• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Personal Tutors 

• Extra Examples 1–8 

• Converting Between Fractions and Decimals; 

Ordered Pairs 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–21 odd 

• Remediation, Review Resources: Compare and Order Rational 

Numbers 

• Quick Review Math Handbook: Interpreting Graphs of Functions 

• ArriveMATH Take Another Look 

• Converting Between Fractions and Decimals; 

Ordered Pairs 
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3 REFLECT AND PRACTICE A.REI.10, F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Answers 

25. The x-intercepts are 3 and 7. That means that the bird will be at 

sea level at 3 seconds and at 7 seconds. The y-intercept is 4.5. This 

means that at time 0, the bird was at a height of 4.5 feet. The function 

is positive when x is less than 3 and when x is greater than 7, which 

means that the bird is above sea level from 0 to 3 seconds and 

after 7 seconds. The function is negative when x is between 3 and 7, 

which means that that the bird is below sea level, or under water, for 

4 seconds. 

26. 27. 

30. Sample answer: Mr. Devono is purchasing notebooks. He has $60 

to spend and each notebook costs $2.50. The function y = 60 − 2.5x 

represents the amount of money y Mr. Devono has left after 

purchasing x notebooks. The zero of the function is at 24. This 

represents that after purchasing 24 notebooks, Mr. Devono will have 

no money left. 

31. Find the related function. Subtract 16 from each side: 
4 0 = x + 4 + (2 − 6) − 16. Evaluate the exponent: 

0 = x + 4 + (16 − 6) − 16. Evaluate the expression in parentheses: 

0 = x + 4 + 10 − 16. Add and subtract: 0 = x − 2. Replace 0 for 

f x( ). The related function is f x( ) = x − 2. The graph of the related

function intersects the x-axis at 2. This is the x-intercept, or zero. 

So the solution of the equation is 2. Check the solution by 

solving the equation algebraically. Evaluate the exponent: 

16 = x + 4 + (16 − 6). Evaluate the expression in parentheses: 

16 = x + 4 + 10. Add: 16 = x + 14. Subtract 14 from each side: 2 = x. 
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Lesson 3-5 

Shapes of Graphs 
F.IF.4 

LESSON GOAL 

Students identify symmetry, extrema, and end behavior of functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: 

• Line Symmetry 

Develop: 

Symmetry and Graphs of Funct onsi  

• Line Symmetry 

• Interpret Symmetry 

Explore: 

• Relative High and Low Points 

Develop: 

Extrema of Graphs of Funct onsi  

• Determine Increasing and Decreasing Parts of the Graph of a Function 

• Determine Extrema of the Graph of a Function 

• Interpret Extrema of the Graph of a Function 

End Behav ori  of Graphs of Funct onsi  

• Determine End Behavior of the Graph of a Linear Function 

• Determine End Behavior of the Graph of a Nonlinear Function 

You may want your students to complete the Checks onl nei . 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Qualitative Graphs 

Extension: Optimization with Graphs 

Language Development Handbook 
Assign page 18 of the Language Development 

Handbook to help your students build 

mathematical language related to symmetry, 

extrema, and end behavior of functions. 

ELL You can use the tips and suggestions on 

page T18 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Doma n:i  Functions 

Standards for Mathemat cali  Content: 

F.IF.4 For a function that models a relationship between two quantities, 

interpret key features of graphs and tables in terms of the quantities, and 

sketch graphs showing key features given a verbal description of the 

relationship. 

Standards for Mathemat cali  Pract ce:i  

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students identified intercepts of functions and solved equations by graphing. 

A.REI.10, F.IF.4 

Now

Students identify symmetry, extrema, and end behavior of functions. 

F.IF.4 

Next 

Students will sketch graphs of functions and compare two or more functions. 

F.IF.4, F.IF.5, F.IF.9 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students expand on their 

understanding of graphs of functions by exploring the shapes of 

graphs. They apply their understanding by solving real-world problems 

that require them to interpret the symmetry, extrema, and end behavior 

of graphs. 

Mathematical Background 
A function is increasing over an interval if its graph goes up when viewed 

from left to right and is decreasing over the interval if the graph goes 

down. A function may have extrema, in the form of relative maxima and 

minima. End behavior of a function is the behavior of the values of a 

function at the positive and negative extremes of its domain. 
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1 LAUNCH F.IF.4 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• analyzing qualitative graphs 

Answers: 

1. Jamaal did not move forward during this time. 

2. Jamaal came back to where he started. 

3. Sofia walked faster. 

4. Aaron walked steadily forward. 

5. Yes; Jamaal’s graph is steeper. 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Expla ni  Correspondences Encourage students to 

explain the relationship between the verbal description of the 

number of searches and the graph representing the situation. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer read 

aloud How can I meet this standard? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 
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2 EXPLORE AND DEVELOP F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Line Symmetry 

Objective 

Students use a sketch to determine whether functions have 

line symmetry. 

Teaching the Mathematical Practices 

5 Use Mathemat cali  Tools Point out that to solve the problem 

in this Explore, students will need to use dynamic geometry 

software. Work with students to explore and deepen their 

understanding of symmetry of functions. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will explore the concept of line symmetry as it relates to the graphs 

of functions. Students will use a movable vertical line to analyze the 

graphs of different types of functions. If they can position the vertical line 

so that the left side of the graph is a mirror image of the right, then the 

function is symmetric. Then, students will complete the Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use the sketch to determine line symmetry. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Explore 

TYPE

a
Students will respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Line Symmetry ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What is another way to describe a mirror image? Sample answer: 

a reflection 

• If a function is symmetric about the y-axis, and you know the 

coordinates for a positive x-value, what else do you also know? 

Sample answer: If you know the function is symmetric about the y-axis, 

it means that the y-values will be the same at equal distances from the 

x-axis. For example, if you know there is a point on the graph at (3, 5),

then you also know that there is a point on the graph at ( 3,-  5). 

Inquiry 

How can you use the graph of a function to determine whether it 

is symmetric? Sample answer: If you can find a line such that the left 

and right halves of the graph are mirror images of one another, then the 

graph of the function is symmetric. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Relative High and Low Points 

Objective 

Students use a sketch to explore the relative high and low points of the 

graph of a function. 

Teaching the Mathematical Practices 

5 Use Mathemat cali  Tools Point out that to solve the problem 

in this Explore, students will need to use dynamic geometry 

software. Work with students to explore and deepen their 

understanding of relative high and low points of functions. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore 

activity. They will trace the curve of a given graph using a movable point 

that allows them to see the coordinates of the points on the graph. They 

will explore how the y-values of the relative high points and the relative 

low points compare to the y-values of nearby points. Then, students will 

complete the Inquiry Question. 

(continued on the next page) 

F.IF.4 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students will use the sketch to determine relative high and low 

points. 

TYPE 

a 
Students will compare locations of the relative high and low points. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Explore 

TYPE

a
Students will respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Relative High and Low Points 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What does the word “relative” mean in other uses? How is that similar 

to the use here? Sample answer: Relative often means related to, like 

a family member or a species. This is similar to how relative is used 

in this Explore because it discusses how a point may be high or low, 

compared to the values that surround it. 

• Are there other relative low points in the given function? Why or why 

not? Sample answer: There are no other relative low points for this 

function. It appears to go down to negative infinity for both positive and 

negative x-values. 

Inquiry 

How do the y-values of relative high and low points on a graph compare 

to the y-values of nearby points? Sample answer: The y-value of a 

relative high point is greater than the y-values of nearby points. The 

y-value of a relative low point is less than the y-values of nearby points.

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Symmetry and Graphs of Functions 

Objective 

Students determine whether functions have line symmetry and, if so, find 

the line of symmetry by analyzing graphs. 

Teaching the Mathematical Practices 

6 Commun catei  Prec selyi  Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Common Misconception 

A common misconception some students may have is thinking that a 

function is symmetric only if its graph is symmetric about the y-axis. 

Correct this misconception by using the second graph on this page and 

other similar graphs. Help students see that any vertical line can serve as 

the line that divides the graph in half. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

DIFFERENTIATE 

Reteach ngi  Act v tyi i  AL ELL 

IF students have difficulty determining whether the graph 

of a function exhibits line symmetry, 

THEN have them use tracing paper to trace the shape of the graph, 

and see if they can fold the paper in such a way so that one half of the 

figure folds exactly on top of the other half. 

Interactive Presentation 

Learn 

TAP 

Students tap on each card to learn more 

about function symmetry. 

TYPE 

a 
Students explain if the graph of a function 

can be symmetric about the x-axis. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Example 1 

TAP 

Students move through the slides to see how to 

use graphs to describe the line symmetry of the 

function. 

TYPE 

a 
Students find the y-intercepts of the functions in 

Example 1. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Line Symmetry 

Teaching the Mathematical Practices 

1 Expla ni  Correspondences Encourage students to explain 

the relationships between line symmetry and graphs used in this 

example. 

MPMP

Questions for Mathematical Discourse 

AL Does the right side of each graph appear to be a mirror image of 

the left? a. no; b. yes; c. yes; d. no 

OL In the top right graph, how far are the x-intercepts from the line 

of symmetry? Both x-intercepts are 1.5 units from the line of 

symmetry. Does this make sense? Explain. Sample answer: Yes; 

because the graph of one side is a mirror image of the other side, 

the x-intercepts should be the same distance from that line. 

BL In the graphs with line symmetry, what do you notice about 

where the line of symmetry crosses the graph? Sample answer: 

It crosses at a point where the graph changes from increasing to 

decreasing or from decreasing to increasing. 

Common Error 

Some students may think that all linear functions have line symmetry 

because their graphs are lines. Use a tracing of the first graph in the 

example to correct the error in this reasoning by showing students that 

this graph cannot be folded on top of itself around a vertical line. 

DIFFERENTIATE 

Enr chmenti  Act v tyi i  BL ELL 

Have pairs of students challenge each other by each drawing graphs 

of three functions: one that has line symmetry and two that do not. 

Have the students trade graphs and they must determine which of 

the three graphs drawn by their partner represents a function that has 

line symmetry. Have them share and discuss their observations and 

conclusions. 
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F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Interpret Symmetry 

Teaching the Mathematical Practices 

4 Interpret Mathemat cali  Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

MPMP

Questions for Mathematical Discourse 

AL Does the right side of the graph appear to be a mirror image of 

the left? yes 

OL Does the function have a second x-intercept? Explain. Sample 

answer: Yes; because the graph is symmetric, the graph will cross 

the x-axis again at some negative value of x. 

BL Without extending the graph, how can you determine the other 

x-intercept? Sample answer: The line of symmetry is x = 2. The

x-intercept we know is x = 5, which is 3 units away from the line

of symmetry. The other x-intercept should be 3 units in the other 

direction at x = -1. 

Common Error 

Students may state that the function represented by the graph in this 

example does not have line symmetry because the piece of the graph 

that is shown is not symmetric about a vertical line. Explain that although 

a real-world situation may place restrictions on the domain of a function, 

the determination of whether the function has line symmetry must be 

made by considering the function graphed over all real numbers. 

Interactive Presentation 

Example 2 

TYPE 

a 
Students find the maximum height of the 

stream of water. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Learn 

SWIPE 

Students drag the slider to reveal details about the 

increasing and decreasing intervals of the function. 

TYPE 

a 
Students determine if a function is increasing or 

decreasing given different information. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Extrema of Graphs of Functions 

Objective 

Students identify extrema and where functions are increasing and 

decreasing by analyzing graphs. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of a 

function to determine where it is increasing or decreasing. 

MPMP

Common Misconception 

A common misconception some students may have is thinking that the 

arrows at the ends of the graph are the indicators of where the graph 

is increasing and where it is decreasing. Correct this misconception, 

and reinforce the need to read the graph from left to right in order to 

determine where the graph is increasing and where it is decreasing. 

Example 3 Determine Increasing and 
Decreasing Parts of the Graph of a Function 

Teaching the Mathematical Practices 

5 Analyze Graphs Help students analyze the graph in this example 

to determine where the function is increasing and decreasing. 

MPMP

Questions for Mathematical Discourse 

AL The given graph of f x( ) curves. Should we expect f x( ) to be always 

increasing or decreasing? Because of the curve in the graph, we 

should expect f x( ) to increase over some interval and decrease 

over some interval. 

OL Starting at the leftmost point of the graph and moving from the left 

to the right, is the graph increasing or decreasing? decreasing At 

what x-value does the graph change to be increasing? at x = 0 

BL Do the arrows on the ends of the graph indicate whether the 

function is increasing or decreasing? Explain. Sample answer: No; 

the arrows on the ends of the graph indicate only that the graph 

continues in each direction. To tell whether the graph is increasing 

or decreasing, you trace the graph from its leftmost point. 

Common Error 

Some students may state that the graph is increasing on both sides of 

the y-axis. It is likely that these students are looking at the left side of the 

graph from right to left instead of from left to right. Correct this error and 

show these students why this part of the graph is decreasing. 
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F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Determine Extrema of the Graph 
of a Function 

Teaching the Mathematical Practices 

6 Commun catei  Prec selyi  Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Questions for Mathematical Discourse 

AL How many extrema does the graph have? 2 

OL What must be true for a point to be a relative minimum? 

There must be no points nearby the point that have a lesser 

y-coordinate. Which point of the graph satisfies this condition?

point C 

BL Point A has the same y-coordinate as point C, and point D has 

the same y-coordinate as point B. Why are points A and D not 

extrema? Sample answer: There are points to the left of point A 

with lesser y-coordinates and to the right of point A with greater 

y-coordinates, so it is neither a relative minimum nor a relative

maximum. The same is true for point D. 

Interactive Presentation 

Example 4 

TAP 

Students tap on each button to see where 

the extrema of the function occur. 

TYPE 

a 
Students define an extreme point as a 

maximum or minimum. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Example 5 

WATCH

Students watch the animation to see how a 

comic book store uses a function to model 

their profit. 

TYPE

a
Students determine if the function has a 

relative minimum. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Interpret Extrema of the 
Graph of a Function 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about extrema to solving a real-world problem. 

MPMP

Questions for Mathematical Discourse 

AL What do the x- and y-axes represent? The x-axis represents the 

price of one comic book in dollars; the y-axis represents the 

publisher’s profit in thousands of dollars. 

OL Is the function increasing or decreasing as the graph approaches 

point D from the left? increasing As the graph moves away from 

point D toward the right, is the function increasing or decreasing? 

decreasing 

BL Describe the behavior of a function, in terms of increasing and 

decreasing, at an extreme. Sample answer: At an extreme, the 

function changes from increasing to decreasing or vice versa. 

Common Error 

Some students may misinterpret the meaning of the maximum in the 

context of the situation. Make sure they understand what the scale on 

each axis represents. This is an important first step in interpreting the 

meaning of any point on the graph. 
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F.IF.4 

Learn End Behavior of Graphs of Functions 

Objective 

Students determine the end behaviors of graphs of functions by analyzing 

graphs. 

Teaching the Mathematical Practices 

5 Analyze Graphs Help students to analyze the graph of a function 

in order to determine the function’s end behavior in this Learn. 

MPMP

Example 6 Determine End Behavior of the 
Graph of a Linear Function 

Teaching the Mathematical Practices 

3 Make Conjectures In the Think About It! feature, students 

will make conjectures and then build a logical progression of 

statements to validate the conjectures. Once students have made 

their conjectures, guide the students to validate them. 

MPMP

Questions for Mathematical Discourse 

AL Is the slope of the graph positive, negative, zero, or undefined? 

positive 

OL Start at the y-intercept. Follow the graph to the left. Do the 

y-values increase or decrease? decrease Start at the y-intercept

again. Follow the graph to the right. Do the y-values increase or 

decrease? increase 

BL Can a linear function ever increase both as x increases and as x 

decreases? Explain. Sample answer: No; for a function to increase 

as x becomes both increasingly positive and increasingly negative, 

the graph would need to turn and change direction. Because the 

graph of a linear function is a straight line, this is not possible. 

Common Error 

Some students may mistakenly analyze the graph from left to right, as 

they do when determining whether a graph is increasing or decreasing. 

Reinforce that when determining the end behavior as x is decreasing, 

students must read the graph from right to left. 

Interactive Presentation 

Example 6 

TAP 

Students tap on each marker to determine 

the end behavior of the function. 

TYPE 

a 
Students make a conjecture about the end 

behavior of a linear function when the slope 

is positive or negative. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Example 7 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 7 Determine End Behavior of the 
Graph of a Nonlinear Function 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the graph and the end behavior of the 

function used in this example. 

MPMP

Questions for Mathematical Discourse 

AL Start at the y-intercept. Follow the graph to the left. Does the 

graph go up or down? down 

OL Is the end behavior at each end of this graph the same or 

different? different How do you know? Sample answer: The arrows 

at each of the two ends are pointing in different directions. One 

arrow is pointing up and the other is pointing down. 

BL Can a nonlinear function ever increase both as x increases and as 

x decreases? yes What must be true for this to happen? Sample

answer: For a function to increase as x becomes both increasingly 

positive and increasingly negative, the graph would need to turn 

once, three times, or any odd number of times. The same is true 

for decreasing end behavior. 

Essential Question Follow-Up 

Students have explored interpreting graphs of functions. 

Ask: 

Why are graphs useful representations of functions? Sample answer: 

You can use the graph of a function to find where the function is 

increasing and decreasing and the end behavior and extrema of the 

function. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–20 

2 exercises that use a variety of skills from this

lesson 

21–23 

3 exercises that emphasize higher-order and

critical-thinking skills 

24, 25 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–23 odd, 24, 25 

• Extension: Optimization with Graphs 

• Graphs of Functions 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–25 odd 

• Remediation, Review Resources: Qualitative Graphs 

• Personal Tutors 

• Extra Examples 1–7 

• Graphs of Functions 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–19 odd 

• Remediation, Review Resources: Qualitative Graphs 

• Quick Review Math Handbook: Interpreting Graphs of Functions 

• ArriveMATH Take Another Look 

• Graphs of Functions 
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3 REFLECT AND PRACTICE F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
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Lesson 3-6 

Sketching Graphs and Comparing Functions 
F.IF.4, F.IF.9 

LESSON GOAL 

Students sketch graphs of functions and compare two or more functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Modeling Relationships by Using Functions 

Develop: 

Sketching Graphs of Functions 

• Sketch the Graph of a Linear Function 

• Sketch the Graph of a Symmetric Function 

• Sketch the Graph of a Nonlinear Function 

• Compare Properties of Functions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the hecks after each example. 

Resources AL OL BL ELL 

Remediation: Identify Functions 

Extension: Solving Equations: f(x) = g x( ) 

Language Development Handbook 
Assign page 19 of the Language Development 

Handbook to help your students build mathematical 

language related to graphs of functions. 

ELL You can use the tips and suggestions on 

page T19 of the handbook to support students 

    

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.IF.4           

            

sketch graphs showing key features given a verbal description of the 

relationship. 

F.IF.9          

         

descriptions). 

Standards for Mathematical Practice: 

6 Attend to precision. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous

Students sketched functions to qualitatively describe the relationship 

   

8.F.5 

Now

Students sketch graphs of functions and compare two or more functions. 

F.IF.4, F.IF.9 



         

compare two or more functions. 

F.IF.4, F.IF.5, F.IF.9 (Course 1, Course 2, Course 3) 

Rigor 

The Three Pillars of Rigor 

      

Conceptual Bridge        

understanding of graphs of functions and build fluency by using key 

features to sketch graphs. They apply their understanding by solving 

real-world problems that require them to compare and interpret the 

key features of graphs. 

Lesson 3-6 • Sketching Graphs and Comparing Functions 191a

  

  

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0283.xhtml


1 LAUNCH F.IF.4, F.IF.9 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skills for this 

lesson: 

• sketching graphs of relations 

• analyzing qualitative graphs 

Answers: 

1. between 14 and 16 minutes before the scheduled start 

2. The chances decrease the earlier they arrive. 

3. Being late appears to guarantee that the person will not get the job. 

4. about 1 minute late 

5. When a person arrives early, there is still a small chance that they 

will get the job. But when they arrive late, there is almost no chance. 

Launch the Lesson 

Teaching the Mathematical Practices 

6 Use Quantities Have students read the verbal description 

about the world record for indoor pole vaulting and then 

determine how the axes should be labeled on the graph. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Mathematical Background 
You can sketch the graph of a function if you are given information about 

its key features. Key features include intercepts, relative maxima and 

minima, intervals over which the graph is increasing or decreasing, and 

the end behavior of the function. Also helpful is information about any 

symmetry the graph may possess, and the real-world constraints of the 

situation modeled by the function. 
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2 EXPLORE AND DEVELOP F.IF.4 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Relationships by Using 
Functions 

Objective 

Students use data and a sketch to predict key features of the graph of a 

function. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Explore, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

5 Compare Predictions with Data Point out that in this Explore, 

students should use a graphing calculator to compare their 

predictions with the data. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

They will examine an infographic about body ratios. They will collect data 

from their classmates about wrist and neck circumferences and graph the 

data. They will use the resulting graph and their knowledge of the key 

features of graphs to answer questions and make a prediction about the 

function that models this relationship. Then, students will complete the 

Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

TYPE 

a 
Students measure their wrist and neck and enter the class data 

into a table. Then they answer questions about the data. 

WEB SKETCHPAD 

Students use a sketch to graph the collected data. 
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2 EXPLORE AND DEVELOP F.IF.4 

Interactive Presentation 

Explore 

TYPE

a
Students will respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Relationships by Using 
Functions ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why does it make sense for the graph to pass through the origin? 

Explain in context. Sample answer: The graph represents the 

relationship between the wrist circumference and neck circumference. 

If one circumference is 0 inches, then it does not exist, and the other 

would not exist either. 

• For the relationship between the length of a person’s foot and the 

length of the body, what key features of the function do you know 

without experimentation? Sample answer: We’re told that a foot is 

about one-sixth of the whole length of the body, so we know that the 

graph will pass through the origin. If a person is 0 ft tall, they will have 

feet that are 0 ft long. We also know that the graph will be increasing 

because as a person’s foot grows, usually their height is growing too. 

Also, it is not possible for these lengths to be negative. 

Inquiry 

How can you use key features to approximate the graphs of functions? 

Sample answer: Since key features tell you about the general shape and 

behavior of a function, you can use them to predict what the graph of a 

function will look like. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Sketching Graphs of Functions 

Objective 

Students sketch graphs of functions by using key features. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the verbal descriptions and the graphs they 

create. 

MPMP

Common Misconception 

A common misconception some students may have is that increasing and 

decreasing describes what the x-values of the function are doing, rather 

than what the y-values are doing. Reinforce to students that for a function 

to be increasing, the y-values are increasing as the x-values increase, 

but a function is decreasing if the y-values are decreasing as the x-values 

increase. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag and drop labels to describe key 

features of the graph. 

TYPE 

a 
Students describe other key features present in the 

graph of the function. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.9 

Interactive Presentation 

Example 1 

TAP 

Students move through the slides to see 

how to use key features to sketch a graph 

of the function. 

TYPE 

a 
Students discuss the assumption made 

when graphing the bike ride. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Sketch the Graph of a 
Linear Function 

Teaching the Mathematical Practices 

4 Make Assumptions In the Think About It!, have students 

point out where an assumption or approximation was made in the 

solution. 

MPMP

Questions for Mathematical Discourse 

AL Does the graph have an x-intercept? yes What are the coordinates 

of the intercept? (0, 0) 

OL What does the x-intercept mean in this context? Sample answer: 

When no time has passed, he has ridden 0 miles. 

BL Given this situation, would it make sense for the function to 

decrease over any interval? Explain. Sample answer: No; distances 

cannot be negative. Even if he had turned around at some point, 

the total distance he had ridden would still increase. The slope of 

the line may vary over the 24 hours, but it will never be negative. 
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F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Sketch the Graph of a 
Symmetric Function 

Teaching the Mathematical Practices 

1 Explain Correspondences Guide students as they use each 

piece of information in Example 2 to sketch a graph to represent 

the situation. 

MPMP

Questions for Mathematical Discourse 

AL How many x-intercepts does the function have? 2 

OL What is happening in the graph when it changes from increasing 

to decreasing? Sample answer: This is the point where the graph 

curves. In this case, it is the maximum. 

BL How many quadrants are needed to show the whole graph? 

Explain. Sample answer: 3; The positive part of the graph appears 

in Quadrant I, but because we know the function is negative for 

x < 25 and x > 89, the graph extends into Quadrant IV. Assuming

that the left half of the graph continues as shown, it will eventually 

cross into Quadrant III, which makes sense because temperatures 

can be negative. 

Interactive Presentation 

Example 2 

TAP

Students move through the steps to graph 

a real-world function. 

TYPE

a
Students describe the location of the 

points where the function changes signs. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.9 

Interactive Presentation 

Example 2 

SWYPE

Students move through the slides to 

analyze the key features of a function. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Common Error 

Some students may confuse “positive” with “increasing” and “negative” 

with “decreasing.” Review these key features and help students reinforce 

their understanding of their differences 

DIFFERENTIATE

Language Development Activity AL BL ELL
IF students are having trouble sketching the graph of a nonlinear 

function, 

THEN have students work together to discuss the examples in this 

lesson. You may also want them to complete some of the Check 

exercises cooperatively. 

DIFFERENTIATE

Enrichment Activity BL

Have pairs of students challenge each other to draw graphs with 

given key features. One student draws a graph without showing 

it to the other and describes its key features. The second student 

should draw a graph that fits the description. The students should 

discuss similarities and differences in the graphs and whether both 

graphs fit the description. Then have them switch roles and repeat. 
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F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Sketch the Graph of a 
Nonlinear Function 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about sketching graphs of functions to solving a 

real-world problem. 

MPMP

Questions for Mathematical Discourse 

AL Which points are the easiest to graph first? the intercepts and the 

relative extrema 

OL How many quadrants are needed to show the whole graph? 

Explain. Sample answer: 2; Most of the graph appears in Quadrant I, 

but because people lined up before the ride opened, we need 

Quadrant II. We do not need Quadrants III or IV because it is not 

possible for a negative number of people to be in line. 

BL Is this the only possible graph for this situation and the given 

key features? Explain. No; sample answer: The example shows 

smooth curves between the known points, but we could draw 

straight lines or more wiggly lines connecting the points instead, 

as long as we do not introduce more local extrema in the process. 

Common Error 

Some students may be confused about the fact that the graph does not 

contain the origin. Discuss what the y-intercept represents in this context, 

and why the y-intercept is not 0. 

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to graph a 

nonlinear function. 

TYPE 

a 
Students explain why there may be a relative 

minimum at a certain time and why there 

might be zero people in line at a certain time. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.9 

Interactive Presentation 

Check 

TYPE

a
Students interpret the key 

features in the context of the 

situation. 

CHECK

Students complete the Check 

online to determine whether 

they are ready to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Essential Question Follow-Up 

Students have explored sketching graphs of functions. 

Ask:

How does knowing about the key features of graphs of functions help 

you to sketch the graph of a function that represents a real-world 

situation? Sample answer: You can use the information about the 

situation to determine where to plot the intercepts and the extrema, 

and where the graph is increasing or decreasing and positive or 

negative. You can also get information about the end behavior to help 

you sketch the graph. 
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F.IF.4, F.IF.9 

Example 4 Compare Properties 
of Functions 

Teaching the Mathematical Practices 

4 Model w thi  Mathemat csi  In Example 4, students apply what 

they have learned about sketching graphs to solving a real-world 

problem. 

MPMP

Questions for Mathematical Discourse 

AL At what height does the ball leave the player’s racquet on a 

forehand shot? 2.8 ft What key feature is this on the graph? the 

y-intercept

OL How far from the player does the ball hit the ground on a forehand 

shot? 58 ft on a backhand shot? 70 ft What key feature is this on 

the graph? the x-intercept 

BL Why do you think the ball reaches a higher point on a forehand 

shot? Sample answer: The ball is hit from a slightly higher point, 

and perhaps the ball is at more of an upward angle. 

Common Error 

Some students may not recognize that the description of the forehand is 

a description of a continuous function. Help them to see that just as the 

graph represents the backhand function, the verbal description of the 

forehand contains information about the key features of the function that 

models the forehand. 

Interactive Presentation 

Example 4 

TAP 

Students move through the categories to 

compare the key features for each shot. 

TYPE 

a 
Students compare the intervals over which 

each shot is positive and/or negative. 
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2 EXPLORE AND DEVELOP F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

Interactive Presentation 

Check 

MULTIPLE CHOICE 

Students decide which statements best 

represent a graph. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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3 REFLECT AND PRACTICE F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–8 

2 exercises that use a variety of skills from this

lesson 

9–11 

3 exercises that emphasize higher-order and

critical-thinking skills 

12–16 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–11 odd, 12–16 

• Extension: Solving Equations: f x( ) = g x( ) 

• Graphs of Functions 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–15 odd 

• Remediation, Review Resources: Identify Functions 

• Personal Tutors 

• Extra Examples 1–4 

• Introduction to Functions 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–7 odd 

• Remediation, Review Resources: Identify Functions 

• Quick Review Math Handbook: Interpreting Graphs of Functions 

• ArriveMATH Take Another Look 

• Introduction to Functions 
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3 REFLECT AND PRACTICE F.IF.4, F.IF.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

14. y-intercept: The profit for buying and selling 0 bicycles is -$840. Linear 

or Nonlinear: The function is linear. Positive: for greater than 30 bicycles. 

Increasing: for greater than 0 bicycles. End behavior: As the number of 

bicycles increases, the profit increases. 

16. Sample answer: I researched the population of Pennsylvania from 

2007 to 2017. The graph is a nonlinear function that is always positive. 

The x-axis represent years since 2007 and the y-axis represents the 

population in millions. The y-intercept is (0, 12.52) meaning that 0 years 

since 2007, or in 2007, the population of Pennsylvania was 12.52 million. 

As time increases, the population increases. 
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Module 3 • Relations and Functions 

Review

Rate Yourself!
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is it helpful to have several different representations of the same 

relation? 

• Why is it useful to have a graph of a function for a real-world situation? 

• Why are graphs useful representations of functions? 

• How does knowing about the key features of graphs of functions help 

you to sketch the graph of a function that represents a real-world 

situation? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the key 

concepts related to relations and functions. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Linear and 

Exponential Relationships. 

• Understand the Concept of a Function and Use Function Notation 

• Analyze Functions Using Different Representations 

• Interpret Functions that Arise in Applications in Terms of the Context 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 3-1 through 3-5 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–12 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 2–4, 7, 12 

Multi-Select Multiple answers may be correct. 

Students must select all correct 

answers. 

1 

Table Item Students complete a table by

entering in the correct values. 

6 

Open Response Students construct their own

response. 

5, 8–11, 13 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

N.Q.1 3-1 1 

F.IF.1 3-2 4–6 

F.IF.2 3-2 2, 3 

F.IF.4 3-4, 3-5 8, 10–12 

F.IF.5 3-3 7 

F.IF.9 3-6 13 

A.REI.10 3-4 9 
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Answers

13. Sample answer: In 1900 the population of Ohio was nearly 4 million more 

than the population of Florida. Both populations grew between 1900 and 

1950. At this point, the population of Ohio exceeded that of Florida by 

approximately 5 million, indicating a greater growth rate for Ohio than 

Florida during those decades. Then from 1950 to 2000, the population 

of Ohio grew by about 3.4 million, whereas the population of Florida 

grew by about 13 million, indicating a significantly greater growth rate for 

Florida during those decades. In fact, by 2000, the population of Florida 

surpassed Ohio by more than 4 million people. 
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Module 4 

Linear and Nonlinear Functions 

Module Goals

• Students graph linear, piecewise-defined, step, and absolute 

value functions. 

• Students find and interpret the rate of change and slope of lines. 

• Students identify the effects of transformations on the graphs of linear 

and absolute value functions. 

Focus 

Domain: Functions 

Standards for Mathematical Content: 

F.IF.7a Graph linear and quadratic functions and show intercepts, 

maxima, and minima. 

F.IF.7b Graph square root, cube root, and piecewise-defined functions, 

including step functions and absolute value functions. 

F.BF.3 Identify the effect on the graph of replacing f x( ) by f x( ) + k, k f x( ), 

f kx( ), and f x(  + k) for specific values of k (both positive and negative); 

find the value of k given the graphs. Experiment with cases and illustrate 

an explanation of the effects on the graph using technology. 

Also addresses A.CED.2, A.REI.10, F.IF.4, F.IF.6, F.BF.1a, F.BF.2, F.LE.1a, F.LE.2, 

and F.LE.5. 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Be Sure to Cover 

To completely cover F.LE.1a, go online to assign the following activity: 

• Linear Growth Patterns (Expand 4-3) 

Coherence 

Vertical Alignment 

Previous 

Students interpreted the equation y = mx + b as defining a linear 

function and gave examples of functions that are not linear. 

8.F.3 

Now

Students write and graph linear and nonlinear equations. 

F.IF.7a, F.IF.7b, F.BF.3 

Next 

Students will build linear and nonlinear functions to model real-world 

data and relationships. 

F.BF.1 (Course 1, Course 2, Course 3) 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to 

use the three pillars of rigor. Students gain conceptual understanding as 

they move from the Explore to Learn sections within a lesson. Once they 

understand the concept, they practice procedural skills and fluency and 

apply their mathematical knowledge as they go through the Examples 

and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

4-1 Graphing Linear Functions A.REI.10, F.IF.7a, F.LE.5 1 0.5 

4-2 Rate of Change and Slope F.IF.6, F.LE.5 1 0.5 

4-3 Slope-Intercept Form A.CED.2, F.IF.7a, F.LE.5 2 1 

4-3 Expand Linear Growth Patterns F.LE.1a 1 0.5 

4-4 Transformations of Linear Functions F.IF.7a, F.BF.3 2 1 

4-5 Arithmetic Sequences F.BF.1a, F.BF.2, F.LE.2 1 0.5 

4-6 Piecewise and Step Functions F.IF.4, F.IF.7b 1 0.5 

4-7 Absolute Value Functions F.IF.7b, F.BF.3 2 1 

Put It All Together: Lessons 4-6 through 4-7 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 15 7.5 
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CHERYL TOBEY 
Formative Assessment Math Probe MATH 
Absolute Value Functions PROBES 

Analyze the Probe 

Review the probe prior to assigning it to your students. 

In this probe, students will determine which graph matches the correct function and 

explain their choices. 

Targeted Concepts Certain modifications to the parent function of an absolute value 

function will result in predictable transformations of the graph. 

Targeted Misconceptions 

• Students may not recognize a horizontal transformation and/or predict an incorrect 

direction of a horizontal transformation. 

• Students may not recognize a vertical transformation and/or predict an incorrect 

direction of a vertical transformation. 

Use the Probe after Lesson 4-7. 

Collect and Assess Student Answers 

If the student selects 

these responses… 

the student likely... 

1. D

3. B

recognizes the horizontal shift but fails to use the opposite value of the number 

associated with x to determine the direction of the shift. 

Example: For Item 1, the student recognizes that positive 4 is associated with the 

x-value (horizontal shift) but moves the graph to the right.

2. A

4. C

recognizes the vertical shift but fails to use the same value of the number 

associated with y to determine the direction of the shift. 

Example: For Item 2, the student recognizes that positive 4 is associated with the 

y-value (vertical shift) but moves the graph down.

5. A recognizes the vertical shift but is confused with the direction of the shift when the 

number is placed on the same side as y. 

Example: For Item 5, the student recognizes that negative 4 is associated with 

the y-value (vertical shift) but does not solve for y before using the “rules” of 

transformation and moves the graph down. 

1. A 2. D

3. C 4. B

confuses a horizontal shift with a vertical shift 

Example: For Item 3, the student incorrectly moves the graph up 4 units instead of 

to the right 4 units. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Absolute Value Functions 

• Lesson 4-7, all Learns, all Examples 

Revisit the probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 

Module Resource 

Correct Answers: 1. B 2. C 3. D 

4. A 5. C 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

What can a function tell you about the relationship that it represents? 

Sample answer: It can tell you about the rate of change, whether 

the relationship is positive or negative, the locations of the x- and 

y-intercepts, and what points fall on the graph.

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus As students read and study this module, they should show 

examples and write notes about linear functions and relations. 

Teach Have students make and label their Foldables as illustrated. 

Students should label the front of each half page with the lesson title. 

On the back of each of these pages, they can record concepts and notes 

from that particular lesson. 

When to Use It Encourage students to add to their Foldables as they 

work through the module and to use them to review for the module test. 

Launch the Module 

For this module, the Launch the Module video uses real-world scenarios 

to illustrate how functions and their graphs can be used to model both 

linear and nonlinear relationships. Students learn about using graphs to 

model the change in altitude of an airplane and the change in strength of 

a Wi-Fi signal. 

Interactive Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define The slope of a line is the rate of change in the y-coordinates 

(rise) for the corresponding change in the x-coordinates (run) for points 

on the line. 

Example A line passes through the points (1, 4) and (3, 8). 

Ask What is the slope of the line? 2 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• identifying domain and range 

• identifying slopes 

• translating and reflecting geometric figures 

• finding the next terms in patterns 

• graphing linear functions 

• evaluating absolute value expressions 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You can use the ALEKS pie report to see which students know the topics 

in the Functions and Lines module—who is ready to learn these topics 

and who isn’t quite ready to learn them yet—in order to adjust your 

instruction as appropriate. 

Mindset Matters 

Collaborative Risk Taking 

Some students may be averse to taking risks during math class, like 

sharing an idea, strategy, or solution. They may worry about their grades 

or scores on tests, or some might feel less confident solving math 

problems, especially in front of their peers. 

How Can I Apply It? 

Assign the Practice problems of each lesson and encourage students 

to take risks as they solve problems, try new paths, and discuss their 

strategies with their partner or group. 

Answer 

1-6. 
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Lesson 4-1 

Graphing Linear Functions 
A.REI.10, F.IF.7a, F.LE.5 

LESSON GOAL 

Students graph linear functions by using tables and intercepts. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Points on a Line 

Develop: 

Graphing Linear Functions by Using Tables 

• Graph by Making a Table 

• Choose Appropriate Domain Values 

• Graph y = a 

• Graph x = a 

Explore: Lines Through Two Points 

Develop: 

Graphing Linear Functions by Using the Intercepts 

• Graph by Using Intercepts 

• Use Intercepts 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Proportional Relationships and 

Slope 

Extension: Graphing Equations in Three 

Dimensions 

Language Development Handbook 

Assign page 20 of the Language Development 

Handbook to help your students build 

mathematical language related to graphing 

linear functions. 

ELL You can use the tips and suggestions on 

page T20 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra, Functions 

Standards for Mathematical Content: 

A.REI.10 Understand that the graph of an equation in two variables is 

the set of all its solutions plotted in the coordinate plane, often forming 

a curve (which could be a line). 

F.IF.7a Graph linear and quadratic functions and show intercepts, 

maxima, and minima. 

F.LE.5 Interpret the parameters in a linear or exponential function in 

terms of a context. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students sketched graphs and compared graphs of functions. 

8.F.2, 8.F.4, F.IF.4, F.IF.9 

Now

Students graph linear functions using tables and intercepts. 

A.REI.10, F.IF.7a, F.LE.5 

Next 

Students will investigate rate of change and slope. 

F.IF.6, F.LE.5 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of and fluency with linear functions (first studied in 

Grade 8) to graphing linear functions by using a table and by using 

intercepts. They apply their understanding of linear functions by solving 

real-world problems. 
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1 LAUNCH A.REI.10, F.IF.7a, F.LE.5 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying domain and range 

Answers: 

1. D: {2, 3, 4, 7}, R: {2, 3, 4}; yes 

2. D: {0.9, 1.4, 3.2}, R: {0.8, 1.4}; yes 

3. D: { 5,–  –1, 3, 4}, R: { 4,–  –1, 3, 4}; yes 

4. D: {Ohio, Texas}, R: {Cleveland, Columbus, Dallas, Houston}; no 

5. D: {dog, fish, cat, other, bird, rabbit, hamster, horse, snake}, 

R: {5, 6, 20, 21, 22, 24, 42, 60, 71}; yes 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain how 

the verbal description of the relationship between the device’s 

strength and the distance from the router can be modeled by 

a function, which can be used to create a table of values and a 

graph. 

MPMP

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Mathematical Background 
The graph of a linear function is a line. The coordinates of the points on 

the line are the solutions of the related linear equation. If you know at 

least two solutions of the equation, you can use them to graph the line. 

You can also use the x- and y-intercepts to graph the line. The intercepts 

can be found by alternately replacing x and y with 0. The line that 

connects the intercepts is the graph of the linear equation. 
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2 EXPLORE AND DEVELOP A.REI.10 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Points on a Line 

Objective 

Students explore the relationship between graphs of linear equations and 

their solutions. 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in this 

Explore. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will be presented with a linear equation and its graph. Several 

points on the coordinate plane are marked and labeled, some on the 

graph, and some not on the graph. Students will record the coordinates 

of the marked points, and determine whether each pair of coordinates 

makes the equation true. Then, students will answer the Inquiry 

Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

TAP

Students tap on each point to explore the relationship between 

points on a graph and solutions of an equation. 

TYPE

a
Students complete a table and answer questions about the points 

that make an equation true. 
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2 EXPLORE AND DEVELOP A.REI.10 

Interactive Presentation 

Explore 

TYPE

a
Students respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Points on a Line ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is it important to know if coordinates make an equation true? 

Sample answer: It is important to know when the substituted values 

make both sides of the equation equal. The coordinates that make the 

equation true are solutions of the equation. 

• Given a graph of a linear function, how could you find a solution of the 

related equation? Sample answer: I could look for coordinates on the 

line because any point on the line is a solution of the related equation. 

Inquiry 

How is the graph of a linear equation related to its solutions? 

Sample answer: The graph of a line is all of the solutions of its equation 

plotted on a coordinate plane. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Lines Through Two Points 

Objective 

Students use a sketch to explore the number of lines that pass through 

two points. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use a sketch. Work with 

students to explore and deepen their understanding of lines 

through two points. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to explore the number of lines that can be 

drawn through a single point. They will then explore the number of lines 

that can be drawn through two points. Then, students will answer the 

Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore the graphs of linear functions. 

TYPE 

a 
Students answer questions about the graphed functions. 
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H2EEAXDPELRORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

a
Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Lines Through Two Points 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Can you graph a function from a table that has only two points? 

Sample answer: As long as you know that the function is linear, it is 

okay for the table to only list two points. 

• When graphing, do you think it would be better to use two points close 

together or farther apart? Sample answer: Farther apart would help 

you get a better idea of where the line should be drawn. If the points 

are too close together, you might not have your ruler or line tool lined 

up correctly. 

Inquiry 

How many lines can be formed with two given points? Sample answer: 

There is only one line that can be formed with two given points. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

A.REI.10, F.IF.7a, F.LE.5 

Learn Graphing Linear Functions by 
Using Tables 

Objective 

Students graph linear functions by making a table of values. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the table, coordinates, equation, and graph 

of a linear function. 

MPMP

What Students Are Learning 

Students come to understand that although a table of values can be used 

to construct the graph of a linear function, the graph represents all of 

the solutions of the equation. They learn that every point on the graph 

represents a pair of coordinates that is a solution of the equation. 

Example 1 Graph by Making a T able 

Teaching the Mathematical Practices 

3 Construct Arguments In this example, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

MPMP

Questions for Mathematical Discourse 

AL What values are in the domain of the function? all real numbers 

OL Why is it helpful to choose both positive and negative values? 

Sample answer: Choosing positive and negative values gives you a 

better idea of what the graph will look like and will show you where 

the graph crosses the y-axis. 

BL What should you do if one of the points you graph is not on the 

same line as the others? Sample answer: Check your work to see 

if you miscalculated the y-value. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Example 1 

TAP 

Students move through the steps to see 

how to make a table of values for a line. 

TYPE 

a 
Students discuss the x-values that would 

be easiest to use when graphing a linear 

equation if the coefficient of x is an 

integer. 

Lesson 4-1 • Graphing Linear Functions 209 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0311.xhtml


2 EXPLORE AND DEVELOP A.REI.10, F.IF.7a, F.LE.5 

Interactive Presentation 

Example 2 

WEB SKETCHPAD 

Students use a sketch to graph the 

ordered pairs from the table of values. 

TYPE 

a 
Students give the possible domain values 

for a given linear equation with a rational 

slope. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Choose Appropriate Domain 
Values 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the equation, table, and graph in 

this example. 

MPMP

Questions for Mathematical Discourse 

AL What values are in the domain? all real numbers 

OL Why were the values selected for x in the table -8, -4, 0, 4, 

and 8? Sample answer: They were all multiples of 4 and since the 
_ 1 _ coefficient is this makes multiplication easier. 
4 

BL What would happen if you used multiples of 2 for x in the table? 

Sample answer: Multiples of 2 that are also multiples of 4 would 

cancel out the denominator, but others would reduce to have a 

denominator of 2. 

Common Error 

Some students may make calculation errors when working with a 

coefficient that is a fraction. Help them avoid this by suggesting that 

they write the integer that they are substituting for x as a fraction with a 

denominator of 1. 
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A.REI.10, F.IF.7a, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Graph y = a 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Questions for Mathematical Discourse 

AL How is this equation different from other linear equations that you 

have worked with? Sample answer: The coefficient of x is zero. 

OL What would the table look like for other values of x? Sample 

answer: The y-values would all be 5. 

BL Is the graph a function? Explain Y es; sample answer: This is a 

function because it passes the vertical line test. 

Common Error 

Some students may interpret an equation such as y = 5 as a point, not 

a line. Help them to see that although the equation specifies that y = 5, 

x could be infinitely many values. Use a table to show how this leads to

the graph of y = 5 consisting of more than one point. 

Example 4 Graph x = a 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this example, students will need to use a sketch. Work with 

students to explore and deepen their understanding of graphs of 

horizontal lines. 

MPMP

Questions for Mathematical Discourse 

AL How is this equation different from other linear equations that you 

have worked with? Sample answer: There is only one variable, x. 

OL What is the x-intercept for the graph of an equation of the form 

x = a? ( ,a  0)

BL Why does every point of the form ( 2,-  y) satisfy the 

equation? Sample answer: Because the equation has no 

y-variable, substituting any point ( 2,-  y) into the equation will

result in the true statement -2 = -2. 

DIFFERENTIATE 

Language Development Activity AL BL ELL 

IF students are having difficulty remembering which equations 

represent horizontal lines and which represent vertical lines, 

THEN have them use the acronyms HOY and VUX to remember which 

is which. HOY stands for “Horizontal, 0 slope, y =,” and VUX stands 

for “Vertical, Undefined slope, x = .” 

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to graph 

a line in the form y = a. 

TYPE 

a 
Students explain what the graph of an 

equation in the form y = a will look like. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.7a, F.LE.5 

Interactive Presentation 

Example 5 

WEB SKETCHPAD 

Students use a sketch to graph a linear 

function. 

TYPE 

a 
Students describe what a line looks like 

that only has an x– or y– intercept. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Linear Functions by Using 
the Intercepts 

Objective 

Students graph linear functions by using the x- and y-intercepts. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Common Misconception 

Some students may think that the x- and y-intercepts are the coefficients 

of x and y. Use an example such as 3x + 2y = 12 to review the process 

of finding intercepts and show that neither coefficient is an intercept. 

Example 5 Graph by Using Intercepts 

Teaching the Mathematical Practices 

5 Decide When to Use Tools Mathematically proficient students 

can make sound decisions about when to use mathematical tools 

such as a straightedge. Help them see why using these tools will 

help to solve problems and what the limitations are of using the 

tool. 

MPMP

Questions for Mathematical Discourse 

AL What are the intercepts of the graph of a linear function? 

the points where the line crosses the x- and y-axes 

OL How does finding the x- and y-intercepts help you to graph the 

function? Sample answer: Two points make a line, so a line can be 

drawn using the intercepts as the two points. 

BL When finding the x-intercept, why do you substitute 0 for y in the 

equation? Sample answer: The y-coordinate of any point on the 

x-axis is 0, so substituting 0 for y in the equation tells you the

value of x when y = 0, which is the x-intercept of the graph of the 

function. 
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A.REI.10, F.IF.7a, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Use Intercepts 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about graphing linear functions to solving a real-world 

problem. 

MPMP

Questions for Mathematical Discourse 

AL What information is given in the problem? 
5 __ Angelina starts with 60 cups of dog food and feeds her dog
2 

cups per day. 

OL What does each variable represent, and what does this tell you 

about the intercepts? Sample answer: x represents days, and y 

represents cups of food. So the x-intercept represents the number 

of days when there are 0 cups of food left, and the y-intercept 

represents the amount of food when 0 days have passed. 

BL Explain what the intercepts mean in the context of the problem. 

Sample answer: At 24 days, there is no food left. The bag started 

with 60 cups of food and after 24 days, the bag was empty. 

Common Error 

Some students may interchange the intercepts, thinking that when they 

let x = 0, they are finding the x-intercept or vice versa. Help students 

avoid this error by having them write the ordered pairs with the zeros in 

place before they solve algebraically. Then have them fill in the values 

they find, and plot the points from the ordered pairs. 

Essential Question Follow-Up 

Students have used a variety of methods to graph linear equations. 

Ask: 

Why is it helpful to have different ways to graph linear functions? 

Sample answer: Some methods of graphing are easier in different 

contexts. For instance, graphing by finding the x- and y-intercepts 

might be obvious from inspecting the particular equation. For a 

function that represents a real-world situation, it might be easier to 

create a table of values for the situation. 

DIFFERENTIATE 

Enrichment Activity BL 

Have students work in pairs to create a poster about graphing linear 

equations. Have them include information about tables of values, 

intercepts, and the solutions of the equations in their display. 

Interactive Presentation 

Example 6 

WEB SKETCHPAD 

Students use a sketch to plot the 

intercepts and graph the line. 

TYPE 

a 
Students explain the meaning of 

another point in context and identify the 

assumptions made. 

WATCH 

Students can watch a video to review how 

to graph a linear function using a graphing 

calculator. 
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2 EXPLORE AND DEVELOP A.REI.10, F.IF.7a, F.LE.5 

Interactive Presentation 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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3 REFLECT AND PRACTICE A.REI.10, F.IF.7a, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–16 

2 exercises that use a variety of skills from this

lesson 

17–25 

2 exercises that extend concepts learned in this

lesson to new contexts 

26–29 

3 exercises that emphasize higher-order and

critical-thinking skills 

30–37 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–25 odd, 30–37 

• Extension: Graphing Equations in Three Dimensions 

• Ordered Pairs; Graphing Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–37 odd 

• Remediation, Review Resources: Proportional Relationships and Slope 

• Personal Tutors 

• Extra Examples 1–6 

• Proportional Relationships; Slope 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–15 odd 

• Remediation, Review Resources: Proportional Relationships and Slope 

• Quick Review Math Handbook: Linear Functions 

• ArriveMATH Take Another Look 

• Proportional Relationships; Slope 
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    A.REI.10, F.IF.7a, F.LE.5 

      
Answers



 y = 1.7x + 40; The y-intercept

is 40. This means that it would 

cost $40 to hook up the car. 

 x + 2y = 18; The x-intercept

is 6. The x-intercept represents 

how many pounds of peanuts 

can be bought if no pretzels 

are bought. The y-intercept 

is 9. The y-intercept represents 

how many pounds of pretzels 

can be bought if no peanuts 

are bought. 

          

            

x-axis as Time (min) and label the y-axis as Height Above Bottom (ft). 
          

{x | 0 ≤ x ≤            
 

Time Height 

(min) (ft) 

x y

0 28

1 21

2 14

4 0
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Lesson 4-2 

Rate of Change and Slope 
F.IF.6, F.LE.5 

LESSON GOAL 

Students find and interpret the rate of change and slopes of lines. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Rate of Change of a L neari  Funct oni  

• Find the Rate of Change 

• Compare Rates of Change 

• Constant Rate of Change 

• Rate of Change 

Explore: Investigating Slope 

Develop: 

Slope of a L nei  

• Positive Slope 

• Negative Slope 

• Slopes of Horizontal Lines 

• Slopes of Vertical Lines 

• Find Coordinates Given the Slope 

• Use Slope 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Order of Integer Operations 

Extension: Treasure Hunt with Slopes 

Language Development Handbook 
Assign page 21 of the Language Development 

Handbook to help your students build mathematical 

language related to rates of change and slopes. 

ELL You can use the tips and suggestions on 

page T21 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Doma n:i  Functions 

Standards for Mathemat cali  Content: 

F.IF.6 Calculate and interpret the average rate of change of a function 

(presented symbolically or as a table) over a specified interval. Estimate 

the rate of change from a graph. 

F.LE.5 Interpret the parameters in a linear or exponential function in 

terms of a context. 

Standards for Mathemat cali  Pract ce:i  

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students understood the concept of slope and rate of change for linear 

functions. 

8.EE.5, 8.EE.6 

Now

Students find and interpret the rate of change and slopes of lines. 

F.IF.6, F.LE.5 

Next 

Students will graph equations in slope-intercept form. 

A.CED.2, F.IF.7a, F.LE.5 

Rigor 

The Three P llarsi  of R gori  

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Br dgei  In this lesson, students expand on their 

understanding of and fluency with slope and rate of change (first 

studied in Grade 8). They apply their understanding of slope and rate of 

change by solving real-world problems. 

Mathematical Background 
Rate of change is a ratio that describes, on average, how one quantity 

changes with respect to a change in another quantity. Slope can be used 

to describe rate of change. The slope of a line is the ratio of the vertical 

change (the rise) to the horizontal change (the run). The slope formula, 
y - y 
_ 2 _____ 1 

m = x - x , where (x , y ) and (x , y ) are two points that lie on the line, 
2 1 1 1 2 2 

can be used to find the slope of a line without graphing. 
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1 LAUNCH F.IF.6, F.LE.5 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• subtracting integers in fractions 

Answers: 

1. 1 
_ 5 _ 2. –
2 

3. undefined 

4. – 3 

5. 13,100 people 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Make Sense of Quant t esi i  

Mathematically proficient students need to be able to make 

sense of quantities, such as slope and rate of change, and their 

relationships. 

MPMP

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 
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2 EXPLORE AND DEVELOP F.IF.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Investigating Slope 

Objective 

Students use a sketch to explore how the slope of a line affects its graph. 

Teaching the Mathematical Practices 

6 Commun catei  Prec selyi  Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have dev ces?i  Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use the sketch to see how the slope of a line changes as the 

line is rotated. They will observe how the rise and the run are affected 

as the line is rotated, and how that affects the calculation of the slope. 

They will explore lines with positive slopes and negative slopes and will 

investigate the slopes of horizontal and vertical lines. Then, students will 

answer the Inquiry Question. 

(continued on the next page) 

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to investigate the slope of a line. 

TYPE 

a 
Students answer questions about the slope of a line. 
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F.IF.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Investigating Slope ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How can the words “rise” and “run” remind you whether to look for 

a change in y or a change in x? Sample answer: You can think of rise 

as something going up or down, which goes along with a change in 

vertical distance along the y-axis. You can think of “run” as something 

you do on the ground, which is horizontal or along the x-axis. 

• What does a slope of -3 tell you about the line? Sample answer: The 

negative sign tells me that the line will be decreasing as it moves from 

left to right. I also know that the line will go down three units for every 

one unit to the right. 

Inquiry 

How does slope help to describe a line? Sample answer: The slope of a 

line can tell you whether the graph of the line will slope up or down from 

left to right or if it will be a horizontal or vertical line. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.6, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Rate of Change of a Linear Function 

Objective 

Students calculate and interpret rate of change by identifying the change 

in the independent and dependent variables. 

Teaching the Mathematical Practices 

2 Make Sense of Quant t esi i  In this Learn, help students to 

notice the relationship between the variables when calculating 

rate of change. 

Example 1 Find the Rate of Change 

Teaching the Mathematical Practices 

2 Attend to Quant t esi i  Point out that it is important to note the 

meaning of the quantities used in this problem. 

Questions for Mathematical Discourse 

AL What are the quantities being compared in the table? the number 

of pancakes and the number of cups of flour 

OL How do you know which is the independent variable and which is 

the dependent variable? Sample answer: The pancakes depend on 

the flour because the number of pancakes you can make depends 

on how much flour you use. So the number of pancakes is the 

dependent variable, and the amount of flour is the independent 

variable. 

BL Would the ratio be different if you used the first and last pairs of 

values from the table to calculate the rate of change? Explain. 

_ 3 _ 6 _ -__ 1 _ 2 _ 2 __ 4 _ No; sample answer: = or 6. 
6 - 2 4 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Example 1 

TYPE 

Students explain how the rate of change 

can be used to find the number of a 
pancakes for a given number of cups of 

flour. 
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F.IF.6, F.LE.5 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

DRAG & DROP 

Students complete the rate of change 

formula by dragging the values to the 

correct bins. 

TYPE 

Students answer a question about how a 

greater increase or decrease of funds is a 
represented graphically. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Compare Rates of Change 

Teaching the Mathematical Practices 

4 Make Assumpt onsi  In the Study Tip, have students point out 

where an assumption or approximation was made in the solution. 

Questions for Mathematical Discourse 

AL What are you trying to determine? the rate of change for two time 

periods: 2000–2005 and 2010–2015 

OL What do x and y in the formula for the rate of change represent? 

y represents dollars, and x represents years

BL Can you find the rate of change by simply subtracting the numbers 

that are called out on the graph? Why or why not? No; sample 

answer: Subtracting those numbers will not produce a rate. Each 

listed point is at an interval of 5 years, so you need to divide by 5 

to determine the rate of change per year. 

Common Error 

When interpreting a solution, some students may ignore the sign of a 

rate that is negative. Explain that in any real-world problem, the sign of a 

quantity has meaning. Help them to see that in this example, the negative 

rate of change means that the budget was reduced over that time period. 

MPMP
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F.IF.6, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Constant Rate of Change 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students to see the pattern in this 

example. 

Questions for Mathematical Discourse 

AL What do you need to know in order to determine whether the 

function is linear? whether there is a constant rate of change 

OL How does finding the differences between successive values in 

the table help you determine whether a function is linear? Sample 

answer: If the differences are the same, then I know that the rate of 

change is constant, and therefore the function is linear. 

BL What is another way you can use the table to determine if the 

rate of change is constant? Sample answer: Because consecutive 

x-values decrease by 3, I can check to see if consecutive y-values

increase or decrease by the same number. Because consecutive 

y-values increase by 2, I know there is a constant rate of change.

Example 4 Rate of Change 

Teaching the Mathematical Practices 

1 Explain Correspondences Use the Study Tip to encourage 

students to explain the relationship between the graph and rate of 

change of a linear function. 

Questions for Mathematical Discourse 

AL How will you determine whether the function is linear? Sample 

answer: I will find the changes in the x-values and the changes in 

the y-values, and see if those changes are constant. 

OL Is it necessary to calculate the rate of change between every pair 

of points to determine linearity? Explain. No; sample answer: Once 

you have found two pairs that have different rates of change, you 

have shown that the function is not linear. 

BL If you graphed the points from the table, would they lie on a 

straight line? How do you know? No; sample answer: Because the 

rates of change are not constant, the function is not linear, and 

therefore the graph of the points will not lie on a line. 

Common Error 

Some students may observe the pattern in the differences between 

the y–values (3, 2, 3, 2) and think that this regularity indicates that the 

function is linear. Correct this reasoning, and reinforce that when the 

differences in the x-values are the same, the differences in the y-values 

must also be the same for the function to be linear. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TAP

Students tap on the card to see the 

changes in the x- and y-values. 

MULTI-SELECT

Students select the correct word to 

complete the sentence. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 
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F.IF.6, F.LE.5    

Interactive Presentation 

Example 5 

TYPE 

Students describe and correct the error 

       a 

WATCH

       
      

      

Learn Slope of a Line 



         

   

          
    

Example 5 Positive Slope 

   

AL            the
  

OL             
          
     

BL         x and y  
2 2 

         x-coordinates

as x      y must then be the y-coordinate that 
2 2 

corresponds with x  
2 

DIFFERENTIATE

  AL BL ELL

IF           

(x  y        x  y 
1 1 2 2 

THEN      x  y ) and (x  y    
1 1 2 2 

            
            
 

DIFFERENTIATE

   ELL
Intermediate           

           
         
          
         
         
  

MPMP
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F.IF.6, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Negative Slope 

Teaching the Mathematical Practices 

8 Use Slope Help students to pay attention to the calculation of 

the slope of the line. 

Questions for Mathematical Discourse 

AL If x = -1, what is the value of y ? 3 
1 1 

OL Is the slope of this line positive, negative, or zero? How can you tell 

by looking at the graph? Negative; sample answer: The line slopes 

downward from left to right. 

BL What would the value of the slope be if you used (4, 1) for (x , y ) 
1 1 

_ 2 _ and ( 1,-  3) for (x , y )? It would still be - . 
2 2 5 

Example 7 Slopes of Horizontal Lines 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationship between the graph, points, and slope in this example. 

Questions for Mathematical Discourse 

AL How would you describe what is meant by the slope of a line? 

Sample answer: It is the steepness of the line. 

OL Is the slope positive, negative, or zero? zero 

BL Why is the slope zero? Sample answer: The slope is zero because 

there is no change in y-values, so the numerator will be zero and 

zero divided by any number is zero. 

Example 8 Slopes of Vertical Lines 

Teaching the Mathematical Practices 

8 Use Slope Help students to pay attention to the calculation of 

slope for a vertical line. 

Questions for Mathematical Discourse 

AL Which values are the same? x-values: -3 

OL Why is the slope undefined instead of zero? It is not possible to 

divide by 0. So, the slope of a vertical line is undefined. 

BL Does the graph of a line with an undefined slope represent a 

function? Why or why not? No; sample answer: In a function, 

every x-value is paired with exactly one y-value. In a relation that 

is represented by a vertical line, there is one x-value paired with 

infinitely many y-values. 

MPMP

MPMP

MPMP

Interactive Presentation 

Example 7 
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F.IF.6, F.LE.5 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 10 

TAP

Students tap on each marker to find the 

points to use in the Slope Formula. 

TYPE

Students use the slope to answer a 

a question about another point along the 

continental slope. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 9 Find Coordinates Given 
the Slope 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” In this example, 

encourage students to check their answer. 

Questions for Mathematical Discourse 

_ 3 _ 
AL For what variable in the equation do you substitute ? m 

4 

OL How could a graph help determine the missing coordinate? Sample 

answer: I can plot the given point and then use the slope to move 

to the next point. I can continue using the slope until I get to the 

point with the x-coordinate of 4. 

BL Name another point on the same line. Sample answers: (0, 8), (8, 14) 

Example 10 Use Slope 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

Questions for Mathematical Discourse 

AL What are the two ordered pairs you can use to find the slope? 

(75, -65) and (125, -2700) 

OL Interpret the value of the slope in the context of the problem. 

Sample answer: The slope means that the water gets 52.7 meters 

deeper for every meter you move farther from shore. 

BL Do you think the continental slope is constant? Sample answer: No, 

there are probably places where the drop is less steep and places 

where it is more steep. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP

MPMP
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F.IF.6, F.LE.5 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–49 

2 exercises that use a variety of skills from this 50–58 

lesson 

2 exercises that extend concepts learned in this 59–62 

lesson to new contexts 

3 exercises that emphasize higher-order and 63–68 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–61 odd, 63–68 

• Extension: Treasure Hunt with Slopes 

• Equations of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–67 odd 

• Remediation, Review Resources: Order of Integer Operations 

• Personal Tutors 

• Extra Examples 1–10 

• Multiplication and Division with Integers 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–49 odd 

• Remediation, Review Resources: Order of Integer Operations 

• Quick Review Math Handbook: Rate of Change and Slope 

• ArriveMATH Take Another Look 

• Multiplication and Division with Integers 
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F.IF.6, F.LE.5 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answer

64. Sample answer: Slope can be used to describe a rate of change. Rate 

of change is a ratio that describes how much one quantity changes with 

respect to a change in another quantity. The slope of a line is also a ratio 

and it is the ratio of the change in the y-coordinates to the change in the 

x-coordinates.
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Lesson 4-3 A.CED.2, F.IF.7a, F.LE.5 

Slope-Intercept Form 

LESSON GOAL 

Students graph equations in slope-intercept form. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Writing Linear Equations in Slope-Intercept Form 

• Write Linear Equations in Slope-Intercept Form 

• Rewrite Linear Equations in Slope-Intercept Form 

• Write Linear Equations 

Explore: Graphing Linear Functions by Using the Slope-Intercept Form 

Develop: 

Graphing Linear Functions in Slope-Intercept Form 

• Graph Linear Functions in Slope-Intercept Form 

• Graph Linear Functions 

• Graph Constant Functions 

• Use Graphs of Linear Functions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Slope of a Line ● ● ● 

Extension: Pencils of Lines ● ● ● 

Language Development Handbook 
Assign page 22 of the Language Development 

Handbook to help your students build mathematical 

language related to equations in slope-intercept form. 

ELL You can use the tips and suggestions on 

page T22 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra, Functions 

Standards for Mathematical Content: 

A.CED.2 Create equations in two or more variables to represent 

relationships between quantities; graph equations on coordinate axes 

with labels and scales. 

F.IF.7a Graph linear and quadratic functions and show intercepts, 

maxima, and minima. 

F.LE.5 Interpret the parameters in a linear or exponential function in 

terms of a context. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

4 Model with mathematics. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students found and interpreted the rate of change and slopes of lines. 

8.F.4, F.IF.6, F.LE.5 

Now

Students graph equations in slope-intercept form. 

A.CED.2, F.IF.7a, F.LE.5 

Next 

Students will Identify the effects of transformations of the graphs of linear 

functions. 

F.IF.7a, F.BF.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of slope. They build fluency by rewriting equations in 

slope-intercept form to find the slope and y-intercept. They apply their 

understanding by solving real-world problems involving slope and 

y-intercept. 
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A.CED.2, F.IF.7a, F.LE.5 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying slopes 

Answers: 

1. undefined 

2. -1 
_ 2 _ 3. - 
3 

_ 1 _ 4. 
2 

5. -2 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the verbal description and graphs 

representing the minimum salary for a Major League Baseball 

player. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
The slope-intercept form of a linear equation is y = mx + b, where m is 

the slope, and b is the y-intercept. Writing a linear equation in this form 

is helpful when you want to graph the function. There are two methods 

that can be used. The first is to select two values of x, substitute those 

values into the equation to calculate the corresponding values of y, plot 

the resulting ordered pairs, and draw the line that passes through the 

points. The second method is to plot the y-intercept, use it as a starting 

point, and then use the slope to determine another point on the line. The 

line can then be drawn through the two points. 

MPMP
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F.IF.7a 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Linear Functions by 
Using the Slope-Intercept Form 

Objective 

Students use a sketch to explore how changing the slope and y-intercept 

changes the graph of the line. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem in 

the Explore, students will need to use a sketch. Work with students 

to explore and deepen their understanding of slope-intercept form 

of a linear equation. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding  exercises throughout the Explore activity. 

Students will use the sketch to explore how changing the value of m and 

b in the equation of a line affects the graph of the function. They will use

sliders and animations to change the values of m and/or b in a linear 

equation, and observe the change in orientation of the related line. Then, 

students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to graph a line by changing the slope 

and y-intercept. 

TYPE 

Students answer questions about changing the 

a parameters in the slope-intercept form of a line. 
(continued on the next page) 
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F.IF.7a 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Linear Functions by 
Using the Slope-Intercept Form ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Describe the graph when 0 < m < 1 . Sample answer: When the slope 

is a fraction between 0 and 1, the run is greater than the rise. This 

means that the slant of the line is more gradual. 

_ 2 _ • What are the slope and y-intercept of y = x − 4?
3 

_ 2 _ The slope is and the y-intercept is -4. 
3 

Inquiry 

How do the quantities m and b affect the graph of a linear function in 

slope-intercept form? Sample answer: Changing the slope affects the 

steepness of the graph. Changing the y-intercept determines the distance 

and direction that the graph is shifted from the origin. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.2, F.IF.7a, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Writing Linear Equations in 
Slope-Intercept Form 

Objective 

Students rewrite equations in slope-intercept form by applying the 

properties of equality. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 1 Write Linear Equations in 
Slope-Intercept Form 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the verbal description and equation in 

this example. 

Questions for Mathematical Discourse 

4 __ AL What is the slope of the line?
7 

OL Which variable represents the slope in y = mx + b? m 

BL How would this equation have changed if the slope had 
_ 4 _ _ 4 _ been - ? It would have been y = - x + 5.
7 7 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Example 1 

TYPE 

Students explain how the equation would 

change if the y-intercept was negative. a 
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A.CED.2, F.IF.7a, F.LE.5 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 3 

TYPE 

Students explain the meaning of a certain 

x-value in context of the situation.a 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Rewrite Linear Equations in 
Slope-Intercept Form 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. The Think 

About It! feature asks students to justify their conclusions. 

Questions for Mathematical Discourse 

AL Is this equation in slope-intercept form? Why? No; sample answer: 

Slope-intercept form is y = mx + b, and in this equation, the 

y-variable is not isolated.

OL How do you know if a linear equation is in slope-intercept form? 

Sample answer: The y-variable is isolated and it is in the form 

y = mx + b
BL How would this problem be different if the original equation had 

been -22x - 8y = 4? The last step would have involved dividing 

by –8 instead of 8, resulting in y = -2.75x - 0.5. 

Example 3 Write Linear Equations 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

Questions for Mathematical Discourse 

AL Which number is the y-intercept? the slope? 4.61, 0.06 

OL What do the slope and y-intercept represent in the context of this 

situation? the increase in the number of millions of job openings 

per month since May; 4.61 million job openings in May 

BL What would it mean if the rate of change was -0.06 in the context 

of the situation? Sample answer: It would mean a decrease of 

0.06 million job openings per month. 

MPMP

MPMP
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A.CED.2, F.IF.7a, F.LE.5 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Linear Functions in 
Slope-Intercept Form 

Objective 

Students graph and interpret linear functions by writing them in slope- 

intercept form. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between linear functions in slope-intercept form and 

their graphs. 

Common Misconception 

Some students may think that when the slope is negative, they should 

count down for the rise and left for the run to find additional points. Show 

students that this would lead to a line that is rising from left to right, not 

falling, as would be the orientation for a line with a negative slope. Tell 

them to count up and to the right for positive slopes, and down and to the 

right for negative slopes. 

Example 4 Graph Linear Functions in 
Slope-Intercept Form 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL In slope-intercept form, which variable represents the slope? 

m the y-intercept? b 

OL When graphing a line  in slope-intercept form, why is b graphed 

first? Sample answer: In order to use the slope, you have to have a 

starting point. 

BL Why do you find the next point by counting down 3 and to the 

right 2? Sample answer: The slope is negative, so instead of 

counting up and to the right, you count down and to the right. 

MPMP

MPMP

Interactive Presentation 

Example 4 

WEB SKETCHPAD 

Students use a sketch to graph a linear 

function in slope-intercept form. 

TYPE 

Students explain how to find another point 

a on the graph by using the slope. 

Lesson 4-3 • Slope-Intercept Form 231 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0337.xhtml


A.CED.2, F.IF.7a, F.LE.5 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 5 

TAP 

Students move through the steps to graph 

a linear function. 

TYPE 

Students explain why it is useful to write 

an equation in slope-intercept form before a 
graphing. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Graph Linear Functions 

Teaching the Mathematical Practices 

1 Seek Information Mathematically proficient students must be 

able to transform algebraic expressions to reach solutions. Point 

out that gaining fluency in this skill is as important as learning their 

math facts was in the elementary grades. 

Questions for Mathematical Discourse 

AL What variable must you solve for in order to write the equation in 

slope-intercept form? y 

OL What are the slope and the y-intercept of the line? The slope is 4. 

The y-intercept is -6. 

BL How can the intercepts of the line be used to check your answer? 

Sample answer: Using the given form of the line, I know the 

x-intercept will be (1.5, 0) and the y-intercept will be (0, -6).

My graph crosses at those points, so the graph is correct. 

Common Error 

For an equation such as y = 4x - 6, some students may state that b = 6. 

Review the general form of the slope-intercept form of a linear equation 

(y = mx + b), and highlight the plus sign. Help students to see that 

y = 4x - 6 is equivalent to y = 4x + ( 6),-  so b = -6. Therefore,

the y-intercept is -6. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have difficulty distinguishing between the variables and 

the parameters in the equation, 

THEN write several different equations on the board, each in 

slope-intercept form. Point out that in each case, the equation 

contains numbers where m and b, which are fixed values, would 

be the parameters while the variables x and y, which vary in value, 

represent the coordinates of the solutions of the equation. Examining 

several equations side by side helps to strengthen understanding of 

the concept. 

MPMP
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A.CED.2, F.IF.7a, F.LE.5 

DIFFERENTIATE 

Enrichment Activity BL 

Write 3x + 2y = 8 and -3x + 2y = 8 on the board. Ask students to 

tell how the equations are alike and how they are different. Then, ask 

students to tell how the graphs of the two functions are alike and how 

they are different without graphing them. Finally, have them graph the 

functions and check their answers. 

Example 6 Graph Constant Functions 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this example, students will need to use a sketch. Work with 

students to explore and deepen their understanding of 

slope-intercept form. 

Questions for Mathematical Discourse 

AL What is the y-intercept? x-intercept? 2; There is no x-intercept. 

OL Why is the graph a horizontal line? Sample answer: Because the 

slope is 0, the graph will not rise, but can run left to right any 

amount. 

BL What is the domain of this function? the range? D = all real 

numbers; R = 2 

Common Error 

Some students may think that the slope is  2, since, when an equation is 

written in slope-intercept form, the slope is the number after the equal 

sign. Point out that if the slope were 2, the equation would be y = 2 .x  

Since there is no x term, the slope is 0, and the equation is y = 0x + 2. 

Essential Question Follow-Up 

Students have explored the relationship between the parameters of a 

linear function and its graph. 

Ask: 

What can you learn about the graph of a linear function by analyzing 

its equation? Sample answer: If the equation is in slope-intercept form, 

I can tell where the graph intersects the y-axis and what the slope of 

the line is. 

MPMP

Interactive Presentation 

Example 6 

TAP 

Students move through the steps of 

graphing a constant function. 

WEB SKETCHPAD 

Students use a sketch to graph a constant 

function. 

TYPE 

Students explain why the graph has a 

slope of 0. a 
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A.CED.2, F.IF.7a, F.LE.5 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Apply Example 7 

TYPE

Students estimate the year when the 

online shoppers will reach a certain a
number. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 7 Use Graphs of Linear 
Functions 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with a 

task. They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change direction, if necessary. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on 

a particular strategy, encourage them to use their own strategies to solve 

the problem and to evaluate their progress along the way. They may or may 

not find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to think 

of alternate approaches to the problem. Some sample questions are shown. 

• H ow can you determine the domain? 

• H ow can you use the graph to estimate how many people will be 

shopping online in 2020? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond verbally or by using a mini-whiteboard. Have students 

hold up their whiteboards so that you can see all student responses. Tap to 

reveal the answer when most or all students have completed the Exit Ticket. 

MPMP
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A.CED.2, F.IF.7a, F.LE.5 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–30 

2 exercises that use a variety of skills from 31–39 

this lesson 

2 exercises that extend concepts learned in this 40–43 

lesson to new contexts 

3 exercises that emphasize higher-order and 44–47 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–43 odd, 44–47 

• Extension: Pencils of Lines 

• Equations of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–47 odd 

• Remediation, Review Resources: Slope of a Line 

• BrainPOP Video: Slope and Intercepts 

• Extra Examples 1–7 

• Slope 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–29 odd 

• Remediation, Review Resources: Slope of a Line 

• Quick Review Math Handbook: Writing Equations in Slope-Intercept 

Form 

• ArriveMATH Take Another Look 

• Slope 
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A.CED.2, F.IF.7a, F.LE.5 3 REFLECT AND PRACTICE 
1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Answers

19. 20. 

21. 22. 

23. 24. 

25. 26. 

27. 28. 
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Lesson 4-4 F.IF.7a, F.BF.3 

Transformations of Linear Functions 

LESSON GOAL 

Students identify the effects of transformations of the graphs of linear 

functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Transforming Linear Functions 

Develop: 

Translations of Linear Functions 

• Vertical Translations of Linear Functions 

• Horizontal Translations of Linear Functions 

• Multiple Translations of Linear Functions 

• Translations of Linear Functions 

Dilations of Linear Functions 

• Vertical Dilations of Linear Functions 

• Horizontal Dilations of Linear Functions 

Reflections of Linear Functions 

• Reflections of Linear Functions Across the x-Axis 

• Reflections of Linear Functions Across the y-Axis 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Reflections ● ● ● 

Extension: Transformations of Other 
● ● ● 

Families of Functions 

Language Development Handbook 
Assign page 23 of the Language Development 

Handbook to help your students build mathematical 

language related to transformations of the graphs 

of linear functions. 

ELL You can use the tips and suggestions on 

page T23 of the handbook to support students who 

are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.IF.7a Graph linear and quadratic functions and show intercepts, 

maxima, and minima. 

F.BF.3 Identify the effect on the graph of replacing f x( ) by f x( ) + k, k f x( ), 

f kx( ), and f x(  + k) for specific values of k (both positive and negative); find 

the value of k given the graphs. Experiment with cases and illustrate an 

explanation of the effects on the graph using technology. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

5 Use appropriate tools strategically. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students described the effect of transformations on two-dimensional figures 

using coordinates. 

8.G.3 

Now

Students Identify the effects of transformations of the graphs of linear functions. 

F.IF.7a, F.BF.3 

Next 

Students will identify the effect of transformations of the graphs of nonlinear 

functions. 

F.BF.3 (Course 1, Course 2, Course 3) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of transformations of functions by examining 

the family of linear functions. They build fluency by describing 

transformations and identifying transformed functions. They apply 

their understanding by solving real-world problems. 
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F.IF.7a, F.BF.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• translating and reflecting geometric figures 

Answers: 

1. rotation

2. translation

3. reflection 

4. dilation 

5. translation 

Launch the Lesson 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of a linear 

function to identify the effect on the graph when replacing f x( ) with 

f x( ) + k, k · f x( ), f kx( ), and f(x + k) for specific values of k. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
The parent function of the family of linear functions is f x( ) = x. 

Transformations of the parent graph occur when a constant is added to 

or subtracted from the function or the argument, or when the function or 

the argument is multiplied by a number. These transformations alter the 

graph, translating it in a particular direction, dilating it, or reflecting it. 

Recognizing the effect produced by each type of transformation allows 

for the new graph to be easily obtained from the graph of the parent 

function. 

MPMP
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F.BF.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ransforming Linear Functions 

Objective 

Students use a sketch to explore how changing the parameters changes 

the graphs of linear functions. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Explore, students will use stated 

assumptions, definitions, and previously established results to 

construct arguments. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students complete guiding exercises throughout the Explore activity. 

Students use a sketch to explore how the graph of a function is affected 

when a number is added to the function, when a number is subtracted 

from the argument of the function, or when the function is multiplied by a 

number. They enter various values for the number and view the resulting 

graph. Then, students answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore the effects of addition and 

multiplication on a function. 

TYPE 

Students answer questions about transformations of linear 

functions. a 
(continued on the next page) 
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F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore T ransforming Linear Functions 

( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Does adding or subtracting a value to a function change the slope 

or y-intercept? Sample answer: The line moves up/down or left/right 

when you add or subtract values to the function. This means that the 

y-intercept is changing, but not the slope.

• Why does multiplying a function by a value make it more or less 

steep? Sample answer: If we multiply every value in a function, then 

we are changing the value of y for every x-value. If we multiply by a 

value greater than one, then the difference between the y-values will 

be greater, resulting in a greater slope and a steeper line. 

Inquiry 

How does performing an operation on a linear function change its 

graph? Sample answer: Adding a value to the function moves the graph 

up or down. Subtracting a value from x moves the graph left or right. 

Multiplying the function by a value makes the graph more steep or less 

steep. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.7a, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn T ranslations of Linear Functions 

Objective 

Students identify the effects on the graphs of linear functions by replacing 

f x( ) with f x( ) + k and f x(  - h) for positive and negative values.

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

translations in this Learn. 

What Students Are Learning 

The parent function of the family of linear functions is f x( ) = x. Its graph 

is the line that passes through the origin and has a slope of 1. The graph 

of every other linear function is a transformation of this function. The first 

type of transformation students will learn about is translations. Under a 

translation, the graph of a line is slid to a new location. 

Common Misconception 

Students may believe that a translation will change the orientation of the 

figure. Help them to see that this is not the case. When a figure is slid in 

its entirety up, down, left, or right, its orientation remains the same. In the 

case of a line, its slope is not affected, so the new image has the same 

slope as the original graph. 

Vertical Translations 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of vertical 

translations in this Learn. 

About the Key Concept 

When k is added to the function f x( ) = x, the graph of the function is 

translated vertically. This is because adding k to the function increases the 

y-value that is associated with each x-value by k units. When k is negative,

each y-value decreases, which translates the graph down | |k  units. 

Common Misconception 

Some students may think that adding k to a function increases (or decreases) 

the x-value in each ordered pair. Remind students that the notation f x( ) 

represents the y-value that is paired with x. Thus, f x( ) + k represents an 

increase (or decrease) in y-values, resulting in a vertical translation. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap each flash card to learn more 

about vertical translations. 
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F.IF.7a, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students move through the steps to graph 

a vertical translation. 

TYPE 

Students describe how the y-intercept of 

the translated function compares to the a 
parent function. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Vertical Translations of Linear 

Functions 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL Looking at only the equation, how do you know the type of 

transformation? 2 is being subtracted from the parent function so 

this is a vertical translation. 

OL How is the y-value of each ordered pair in the parent function 

affected? Each y-value decreases by 2. 

BL How would you write this function as a vertical translation of the 

parent graph up 2 units? g x( ) = f x( ) + 2 or g x( ) = x + 2 

Horizontal Translations 

Teaching the Mathematical Practices 

3 Analyze Cases Guide students to examine the cases 

of different translations. Encourage students to familiarize 

themselves with all of the cases. 

Common Misconception 

Some students may think that the graph of f x(  + h), where h is a positive 

number, is a translation of the parent graph h units to the right. Point out 

that f x(  + h) = f x(  - ( )),-h  so the number being subtracted is a negative 

number. Thus, the shift is to the left, not to the right. 

MPMP

MPMP
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F.IF.7a, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Horizontal T ranslations of Linear 

Functions 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph of the translated function and the 

graph of the parent function used in this example. 

Questions for Mathematical Discourse 

AL Looking at only the equation, how do you know the type of 

transformation? The +5 is grouped with the x in the parentheses 

so this is a horizontal translation. 

OL What are the coordinates when g x( ) = 0? ( 5,-  0) 

BL Write the function that shows a horizontal translation of the parent 

function 3 units right. f x(  - 3) 7 units left f x(  + 7) 

Example 3 Multiple T ranslations of Linear 

Functions 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of the 

transformed function to identify the translations in the function. 

Questions for Mathematical Discourse 

AL Looking at only the equation, how many translations are there? 2 

OL Looking at only the equation, how do you know that the horizontal 

translation is to the right? because the number being subtracted 

from x is positive 6 

BL Write  a function that represents a translation 6 units left and 

3 units down. 

f x( ) = (x + 6) - 3

MPMP

MPMP

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to graph 

a horizontal translation. 

TYPE 

Students describe how the x-intercept of 

a the translated function compares to the 

parent. 
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F.IF.7a, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TYPE 

Students complete the statements to 
identify the value for the translation. a 

WEB SKETCHPAD 

Students use a sketch to graph the 
translated function. 

CHECK 

Students complete the Check online to 
determine whether they are ready to 
move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Translations of Linear Functions 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about translations of linear functions to solving a 

real-world problem. 

Questions for Mathematical Discourse 

AL What does the 12 in the function represent? the cost per ticket 

What does the t in the function represent? the number of tickets 

OL What does the parent function represent in the context of the 

situation? cost of tickets without the online service fee 

BL What would the function be if, in addition to the service fee, there 

was also a $5 charge for tax? g t( ) = 12t + 4 + 5 or g t( ) = 12t + 9 

Common Error 

Some students may try to work the 12 into the translation. Remind these 

students that translations occur when numbers are added or subtracted, 

not multiplied. 

Essential Question Follow-Up 

Students have observed how a function that models a real-world situation 

can be a transformation of another function. 

Ask: 

Why is it important to understand how the structure of a function 

models a situation? Sample answer: The structure helps you 

understand how the different quantities in the situation affect the 

function. 

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

IF students are having difficulty determining the direction of a 

translation, 

THEN have them create four examples of functions that represent 

each type of translation, and write each one on an index card. Have 

them sketch the transformation on a coordinate plane on the back 

of the card, and write the description. Then have them use the flash 

cards (in both directions) to practice what they have learned. 

MPMP
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F.IF.7a, F.BF.3 

Learn Dilations of Linear Functions 

Objective 

Students identify the effects on the graphs of linear functions by replacing 

f x( ) with af x( ) and by replacing f x( ) with f ax( ).

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of vertical 

and horizontal dilations in this Learn. 

About the Key Concept 

When the function f x( ) = x is multiplied by a number a, the graph of the 

function is dilated vertically. This is because multiplying the function by 

a number affects the y-value that is associated with each x-value. When 

| |a  > 1, the graph is stretched vertically, making it steeper. When | |a  < 1, 

the graph is compressed vertically, making it less steep. 

Common Misconception 

Some students may think that when a is positive, the dilation stretches 

the graph, and when it is negative, the dilation compresses the graph. 

Use a table of values for several functions to show students the error in 

this reasoning. Sample functions: f x( ) = x, g x( ) = 2 ( ),f x  g x( ) = −2f(x), 

g x( ) =  0.5 ( ),f x  g x( ) = −0.5f(x)

About the Key Concept 

When the argument of the function f x( ) = x is multiplied by a number 

a, the graph of the function is dilated horizontally. This is because

multiplying the argument by a number affects the x-value that is 

associated with each y-value. When | |a  > 1, the graph is compressed 

horizontally, making it steeper. When | |a  < 1, the graph is stretched 

horizontally, making it less steep. 

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on each flash card to learn 

more about vertical and horizontal 

dilations. 

DRAG & DROP 

Students drag the correct term to identify 

vertical and horizontal dilations. 

TYPE 

Students explain the effect of dilations on 

the intercepts of the parent function. a 

Lesson 4-4 • Transformations of Linear Functions 243 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0351.xhtml


F.IF.7a, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 5 

TAP 

Students move through the steps to graph 

a vertical dilation. 

TYPE 

Students compare the slope and 

a y-intercept of the vertical dilation to the

parent graph. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Vertical Dilations of Linear 
Functions 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in 

calculating the coordinates for g x( ) in this example. 

Questions for Mathematical Discourse 

AL Will the placement of the 2 cause a change to the x-value or to 

the y-value of each ordered pair of the parent function? y-value; 

Sample answer: Because the 2 is not grouped with the x-variable, 

it will change the y-value. 

OL Looking at only the equation, what kind of dilation is this? 

a vertical stretch by a factor of 2 

BL How would the transformation be different if the function had 
_ 1 _ been g x( ) = f x( )? There would be a vertical compression instead 
2 

of a vertical stretch. 

Example 6 Horizontal Dilations of Linear 
Functions 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graphs and equations of the functions 

in this example. 

Questions for Mathematical Discourse 

_ 1 _ AL What value is grouped with the x? Will this cause a change to 
4 

the x-value or to the y-value of each ordered pair of the parent 

function? the x-value 

OL Looking at only the equation, what kind of dilation is this? 

a horizontal stretch by a factor of 4 

BL How is a horizontal stretch by a factor of 4 related to a vertical 

compression by a factor of 4? They result in the same line. 

MPMP

MPMP
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F.IF.7a, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Reflections of Linear Functions 

Objective 

Students identify the effects on the graphs of linear functions by replacing 

f x( ) with -af(x) and f ax(- ).

Teaching the Mathematical Practices 

1 Explain Correspondence Encourage students to explain the 

relationships between the coordinates, equations, and graphs of 

reflected functions and the parent function. 

Example 7 Reflections of Linear Functions 
Across the x-Axis 

Teaching the Mathematical Practices 

3 Construct Arguments In this example, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument in the Talk About It! feature. 

Questions for Mathematical Discourse 

AL Looking at only the equation, is this function a reflection? yes What 

other type of transformation is it? a dilation 

_ 1 _ 
OL How do you know - is not grouped with x? Sample answer: It is 

2 
not inside the parentheses with x. 

BL The point (2, 2) lies on the graph of the parent function. To what 

point does this correspond on the graph of g x( )? (2, -1) 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on each flash card to learn 

more about reflections of functions. 

DRAG & DROP 

Students drag the correct term to identify 

if a reflection is over the x- or y-axis. 

TYPE 

Students write a function that is a dilation 

and reflection of a parent function. a 
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F.IF.7a, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 8 

TAP 

Students move through the steps to graph 

a reflection of a linear function across the 

y-axis.

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Reflections of Linear Functions 
Across the y-Axis 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph of the reflected function and the 

graph of the parent function used in this example. 

Questions for Mathematical Discourse 

AL How do you know the negative sign is grouped with the x? 

Sample answer: Because the negative sign is inside the 

parentheses with x. 

OL How do you know if the parent function will be reflected over the 

y-axis? Sample answer: If the negative is inside the parentheses

with x, the reflection will be over the y-axis. 

BL How would the function have been written if the reflection was 

across the x-axis? g x( ) = -3f(x) 

Common Error 

Students may have difficulty seeing how the graph of g x( ) is related 

to the graph of f x( ). For these students, you may want to show the 

transformation in two different steps, first dilating the graph by a factor 

of 3, and then reflecting the resulting graph across the y-axis. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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F.IF.7a, F.BF.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–21 

2 exercises that use a variety of skills from this 22–29 

lesson 

2 exercises that extend concepts learned in this 30–33 

lesson to new contexts 

3 exercises that emphasize higher-order and 34–36 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–33 odd, 34–36 

• Extension: Transformations of Other Families of Functions 

• Equations of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–35 odd 

• Remediation, Review Resources: Reflections 

• Personal Tutors 

• Extra Examples 1–8 

• Reflections 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–21 odd 

• Remediation, Review Resources: Reflections 

• Quick Review Math Handbook: Transformations of Linear Functions 

• ArriveMATH Take Another Look 

• Reflections 
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F.IF.7a, F.BF.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answer

34. No; sample answer: This is true only if 

the slope is 1. Consider any constant 

function. Shifting the graph of a 

constant function to the right or left 

does not result in any vertical shift of 

the same graph. If the slope m of the 

line described by f x( ) is something other 

than -1, 0 , or 1, then a horizontal shift 

of k units is the same as a vertical shift 

of -mk units. For example, if f x( ) = 3 ,x  

then f x(  + 5) = 3(x + 5) or 3x + 15. 

f x(  + 5) is shifted 5 units left of f x( ) or

15 units up from f x( ). Sample graphs 

shown. 
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Lesson 4-5 F.BF.1a, F.BF.2, F.LE.2 

Arithmetic Sequences 

LESSON GOAL 

Students write and graph equations of arithmetic sequences. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Arithmetic Sequences 

• Identify Arithmetic Sequences 

• Find the Next Term 

Explore: Common Differences 

Develop: 

Arithmetic Sequences as Linear Functions 

• Find the nth Term 

• Apply Arithmetic Sequences as Linear Functions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Add Integers ● ● ● 

Extension: Arithmetic Series ● ● ● 

Language Development Handbook 

Assign page 24 of the Language Development 

Handbook to help your students build 

mathematical language related to 

arithmetic sequences. 

ELL You can use the tips and suggestions 

on page T24 of the handbook to support 

students who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.BF.1a Determine an explicit expression, a recursive process, or steps 

for calculation from a context. 

F.BF.2 Write arithmetic and geometric sequences both recursively and 

with an explicit formula, use them to model situations, and translate 

between the two forms. 

F.LE.2 Construct linear and exponential functions, including arithmetic 

and geometric sequences, given a graph, a description of a relationship, 

or two input-output pairs (include reading these from a table). 

Standards for Mathematical Practice: 

3 Construct viable arguments and critique the reasoning of others. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students understood the initial value and constant rate of change of a linear 

function. 

8.F.4, F.IF.6, F.LE.5 

Now

Students write and graph equations of arithmetic sequences. 

F.BF.1a, F.BF.2, F.LE.2 

Now

Students will compare and constrast arithmetic sequences and linear 

functions with geometric sequences and exponential functions. 

F.BF.2, F.LE.1a 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of and build fluency with sequences (first studied in 

Grade 4) by writing formulas for arithmetic sequences and relating 

them to linear functions. They apply their understanding by solving 

real-world problems related to arithmetic sequences. 
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F.BF.1a, F.BF.2, F.LE.2 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• finding the next terms in patterns 

Answers: 

1. 3, 6, 5 

2. 21, 28, 36 

3. a + 16, a + 25, a + 36 

4. 6d - 4, 7d - 5, 8d - 6 

5. 12, 18, 24; 9 wk 

Launch the Lesson 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students to see the pattern in the 

triangle structures that compose The Nima Sand Museum and in 

the Pyramid of Oranges. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
A sequence is a set of numbers in a specific order. The numbers in 

a sequence are called terms. If the terms of a sequence increase 

or decrease at a constant rate, the sequence is called an arithmetic 

sequence. The difference between successive terms of an arithmetic 

sequence is called the common difference. Any term of an arithmetic 

sequence can be found by adding the common difference to the 

preceding term. The formula for finding a specific term in an arithmetic 

sequence is a = a + (n - 1) ,d  where a is the nth term, a is the first
n 1 n 1 

term, and d is the common difference. 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Common Differences 

Objective 

Students use a sketch to explore the relationship between arithmetic 

sequences and linear functions. 

Teaching the Mathematical Practices 

4 Use Tools Point out that to solve the problem in this Explore, 

students will need to use the table and sketch. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use the sketch to graph a linear function to solve a real- 

world problem. They will observe as the data points are plotted, and 

then answer questions related to the resulting graph. Then, students will 

answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore the amount of food remaining as 

cats are fed. 

TYPE 

Students answer questions about the pattern in the data. 

a 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Common Differences ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is the amount of food decreasing with each cat? Sample answer: 

Each cat is being fed a certain amount of food, so there will be less 

after each cat is fed. 

• How does the amount of food each cat is fed relate to the slope of 

the linear function that models the situation? Sample answer: The 

amount of food each cat is fed represents the change in the amount of 

food, which is the slope of the function. As long as there is a constant 

change, or constant slope, then you have a linear function. 

Inquiry 

How can you tell if a set of numbers models a linear function? Sample 

answer: The points are on the same line and have a constant slope. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.BF.1a, F.BF.2, F.LE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Arithmetic Sequences 

Objective 

Students construct arithmetic sequences by using the common 

difference. 

Teaching the Mathematical Practices 

8 Look for a Pattern Help students see the pattern in this Learn. 

Common Misconception 

Students may think that the terms of all arithmetic sequences must 

increase. They may believe this because the definition of an arithmetic 

sequence refers to the use of addition to find successive terms. Point out 

that when the number being added is negative, the terms will decrease. 

Example 1 Identify Arithmetic Sequences 

Teaching the Mathematical Practices 

3 Reason Inductively In this example, students will use 

inductive reasoning to make plausible arguments. 

Questions for Mathematical Discourse 

AL How are the terms of an arithmetic sequence found? The same 

number is added to each term to find the next term. 

OL What requirement must be met for the sequence to represent an 

arithmetic sequence? The difference between the terms must be 

constant. 

BL Does the sequence follow a pattern? Explain. Yes; sample answer: 

The difference in the numbers repeats itself, so the next difference 

would be -3. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students enter the number of chorus 

members in the 6th row. a 
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F.BF.1a, F.BF.2, F.LE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE 

Students enter the consecutive members 

of the arithmetic sequences. a 

TYPE 

Students explain how developing a rule or 

equation would be useful in finding terms a 
of a sequence. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find the Next Term 

Teaching the Mathematical Practices 

1 Monitor and Evaluate Point out that in this example, students 

must stop and evaluate their progress when determining the next 

terms in the sequence. 

Questions for Mathematical Discourse 

AL What is the relationship between the terms? Each term is 4 less 

than the previous term. 

OL If this sequence continues on, will all of the subsequent terms be 

negative, or will they go back to being positive? Explain. Sample 

answer: They will stay negative because each term is less than the 

one before. 

BL What is the tenth term in the arithmetic sequence? -25 

Learn Arithmetic Sequences as Linear 
Functions 

Objective 

Students apply the arithmetic sequence formula by examining the 

common differences in arithmetic sequences. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

8 Look for a Pattern Help students to see the pattern in the 

formula for the nth term of an arithmetic sequence. 

Important to Know 

In the context of a function, the term numbers represent the input values, 

and the terms of the sequence represent the output values. The common 

difference is a constant that represents the slope. The function rule is 

linear, defining how each term is determined by its term number, n. 

Common Misconception 

Some students may think that the function rule contains more than one 

variable. Use several examples to show students that for any particular 

sequence, a and d are known constants, and only n is variable. 
1 

MPMP

MPMP
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F.BF.1a, F.BF.2, F.LE.2 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Find the nth T erm 

Teaching the Mathematical Practices 

3 Reason Inductively In this example, students will use 

inductive reasoning to make plausible arguments. 

Questions for Mathematical Discourse 

AL What values do you need to know in order to write the equation? 

You need to know the first term, a , and the difference, d. 
1 

OL How are the values substituted to find the equation? Sample 

answer: -4 + 3(n - 1) = -4 + 3n - 3 = 3n - 7 

BL Will n always be a positive number? Explain. Yes; sample answer: 

Since n refers to the number of the term, like the 1st term or the 

15th term, it will always be a positive whole number. 

DIFFERENTIATE 

Reteaching Activity AL ELL 

IF students have difficulty following the progression of steps that lead 

to the building of the equation, 

THEN have them cycle through the steps again, using a simpler 

sequence, such as 1, 4, 7, 10, … 

DIFFERENTIATE 

Enrichment Activity BL 

Have students work with a partner. Tell them that you know of an 

arithmetic sequence in which the 4th term is 27 and the 8th term is 59. 

Ask them to find the first term and the common difference. Have pairs 

share how they solved the problem, and describe how they checked 

that their solution is correct. a = 3, d = 8
1 

MPMP

Interactive Presentation 

Example 3 

EXPAND 

Students can tap to see the steps 

to writing and using an equation for 

arithmetic sequences. 
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F.BF.1a, F.BF.2, F.LE.2 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

WATCH

Students can watch an animation that 
describes the balance of an account over 
time. 

TYPE

Students research costs of flights to Spain 
and determine the number of months they a
would need to save. 

CHECK

Students complete the Check online to 
determine whether they are ready to 
move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Apply Arithmetic Sequences 
as Linear Functions 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

Questions for Mathematical Discourse 

AL Why does the list of balances represent an arithmetic sequence? 

because there is a common difference between the balances 

OL What does the common difference mean in the context of the 

problem? Laniqua is saving $55 each month, so her account is 

increasing by $55 per month. 

BL Is the function discrete or continuous? Explain. Discrete; sample 

answer: The domain is the counting numbers, so the graph would 

consist of points, not a line. 

DIFFERENTIATE

Enrichment Activity BL

Arithmetic sequences can be programmed into graphing calculators 

with results displayed in lists. Have advanced learners locate a set of 

directions for programming a sequence and develop a lesson for their 

classmates on analyzing sequences using the calculator. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP

254 Module 4 • Linear and Nonlinear Functions 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0364.xhtml


F.BF.1a, F.BF.2, F.LE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–26 

2 exercises that use a variety of skills from this 27–34 

lesson 

2 exercises that extend concepts learned in this 35–37 

lesson to new contexts 

3 exercises that emphasize higher-order and 38–46 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–37 odd, 38–46 

• Extension: Arithmetic Series 

• Arithmetic Sequences 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–45 odd 

• Remediation, Review Resources: Add Integers 

• Personal Tutors 

• Extra Examples 1–4 

• Addition and Subtraction with Integers 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–25 odd 

• Remediation, Review Resources: Add Integers 

• Quick Review Math Handbook: Arithmetic Sequences as 

Linear Functions 

• ArriveMATH Take Another Look 

• Addition and Subtraction with Integers 
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F.BF.1a, F.BF.2, F.LE.2 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

32. a = 6n + 1; 
n

33. a =-4n + 34; 
n

34. a = 3n - 10; 
n
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Lesson 4-6 F.IF.4, F.IF.7b 

Piecewise and Step Functions 

LESSON GOAL 

Students graph piecewise-defined and step functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Graphing Piecewise-Defined Functions 

• Graph a Piecewise-Defined Function 

Explore: Age as a Function 

Develop: 

Graphing Step Functions 

• Graph a Greatest Integer Function 

• Graph a Step Function 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Construct Linear Functions ● ● ● 

Extension: Taxicab Graphs ● ● ● 

Language Development Handbook 

Assign page 25 of the Language Development 

Handbook to help your students build 

mathematical language related to 

piecewise-defined and step functions. 

ELL You can use the tips and suggestions 

on page T25 of the handbook to support 

students who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.IF.4 For a function that models a relationship between two quantities, 

interpret key features of graphs and tables in terms of the quantities, and 

sketch graphs showing key features given a verbal description of the 

relationship. 

F.IF.7b Graph square root, cube root, and piecewise-defined functions, 

including step functions and absolute value functions. 

Standards for Mathematical Practice: 

4 Model with mathematics. 

6 Attend to precision. 

Coherence 
Vertical Alignment 

Previous 

Students understood and graphed linear functions. 

8.F.3, 8.F.4, F.IF.7a 

Now

Students graph piecewise-defined and step functions. 

F.IF.4, F.IF.7b 

Next 

Students will identify the effects of transformations of the graphs of absolute 

value functions. 

F.IF.7b, F.BF.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of linear functions to piecewise-defined and step 

functions. They build fluency by graphing both types of functions, 

and they apply their understanding by solving real-world problems 

related to piecewise-defined and step functions. 

Mathematical Background 
Piecewise-defined functions are functions that are defined by two or more 

functions, each with its own domain. The graph consists of the graph of 

each piece over its domain. A step function is a function whose graph 

consists of segments that look like a set of steps. The graph of the greatest 

integer function is an example of a step function. 
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F.IF.4, F.IF.7b 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• graphing linear functions 

Answers: 

1. e 

2. a 

3. d 

4. b 

5. c 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Launch, students learn how to 

apply what they have learned about special functions to a real- 

world situation about the discounts offered at a store. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

MPMP
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F.IF.4 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Age as a Function 

Objective 

Students collect data to explore how real-world data can be represented 

by a step function. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students complete guiding exercises throughout the Explore activity. 

Students will explore how data in a real-world scenario involving age 

groups can be modeled by a  step function. They will use their own age to 

create a table that shows the group in which they would be placed after 

various periods of time and answer questions regarding the data in their 

table. They will then explore how the graph of a step function represents 

this type of data. Then, students answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students answer the questions and complete a table based 

on age. 

(continued on the next page) 
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F.IF.4 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Age as a Function ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• In which age group would you place someone who will be 13 next 

week? Why? 11-12; Sample answer: According to the rules, the person 

would be in the 11-12 group because he or she is still 12. 

• What other situations could be modeled by a step function? Sample 

answer: Movie ticket prices that depend on age could be modeled by a 

step function. 

Inquiry 

When can real-world data be described using a step function? Sample 

answer: When domain values in intervals have the same range value, 

real-world data can be described using a step function. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.4, F.IF.7b 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Piecewise-Defined Functions 

Objective 

Students graph piecewise-defined functions and identify their domain and 

range by determining the intervals where each part of the function should 

be graphed. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between equations and graphs of piecewise-defined 

and piecewise-linear functions. 

Example 1 Graph a Piecewise-Defined 
Function 

Teaching the Mathematical Practices 

2 Different Properties Mathematically proficient students looks 

for different ways to solve problem. Encourage them to consider 

an alternate method in the Think About It! feature. 

Questions for Mathematical Discourse 

AL Why do you think this is called a piecewise-defined function? 

Sample answer: The function has different rules for different 

“pieces” of the graph. 

OL Why is (1, 6) included in the graph, but (1, 2) is not? Sample answer: 

The first domain includes 1 because it states that x ≤ 1 while the 

second domain does not include 1. So the y-value that corresponds 

with x = 1 is 2(1) + 4, or 6. 

BL Why is the range not the set of real numbers? There are no values 

of x that are paired with numbers greater than 6. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Example 1 

TAP 

Students select a method for graphing a 

piecewise-defined function. 

TYPE 

Students explain the advantage of 

graphing the entire expression and then 

removing the portion not in the interval. 
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F.IF.4, F.IF.7b 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TAP 

Students tap on each marker to learn 

about graphing step functions. 

TYPE 

Students explain the relationship between 

the x- and y-values of each horizontal line a 
segment. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Step Functions 

Objective 

Students graph step functions by making a table of values. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the x- and y-values of each horizontal line 

segment used in this Learn. 

About the Key Concept 

The graph of a greatest integer function always consists of infinitely 

many “steps,” each with one closed endpoint and one open endpoint. 

The parameters of the function determine the length of the steps. The 

greatest integer function is a type of piecewise-defined linear function, 

as the function is equal to a different constant for different intervals in 

the domain. 

Common Misconception 

Some students may think that the steps on the graph of a greatest integer 

function are always 1 unit long. Explain that while this is true of the graph 

of the parent greatest integer function, other greatest integer functions 

will contain parameters that may affect the length of each step. 

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

IF students have difficulty understanding the nature of the graph of the 

greatest integer function, 

THEN have them create a table of values for the function. Instruct 

them to include decimals and fractions in their tables. Then have them 

describe how they determined the y-values for the x-values that they 

chose. 

MPMP
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F.IF.4, F.IF.7b 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Graph a Greatest Integer Function 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL Why do you think this is called a step function? The graph looks 

like steps on a staircase. 

OL Why is (0, 1) included in the graph but (1, 1) is not? 0 + 1！ = 1 

and 1 + 1！ = 2 

BL The greatest integer function is sometimes called the floor 

function. Why do you think that is? Sample answer: The value 

truncates to the integer portion of the value, like standing on a 

chair on the 2nd floor still means you are on the 2nd floor. 

Common Error 

Some students may take the greatest integer of the x-value before 

adding 1. Explain that the greatest integer symbols act as grouping 

symbols, requiring that the operation inside the symbols be performed 

first, before finding the greatest integer of the resulting value. 

DIFFERENTIATE 

Enrichment Activity BL 

Have students work with a partner.  Ask them to create a story problem 

that can be modeled using the function f x( ) = 15  x ！. Have students 

construct a graph for the model, and share their problems with the class. 

MPMP

Interactive Presentation 

Example 2 

TAP 

Students move through the slides to learn 

more about the table and graph of a 

greatest integer function. 

TYPE 

Students describe what they noticed about 

the symmetry, extrema, and end behavior a 
of the function. 
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F.IF.4, F.IF.7b 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 3 

DRAG & DROP 

Students drag the correct values to 

complete the table. 

TAP 

Students tap on each marker to see the 

difference between the circles and dots. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Graph a Step Function 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about step functions to solving a real-world problem. 

Questions for Mathematical Discourse 

AL How many lifeguards are needed for 59 swimmers? 1 For 61 

swimmers? 2 

OL Why is this situation represented by a step function? Sample 

answer: Every x-value in each interval of 60 is paired with the 

same y-value, forming a graph that consists of steps. 

BL How would the graph of the function change if the number of 

lifeguards required for the number of swimmers is cut in half? 

Sample answer: The graph would be stretched horizontally 

because more swimmers could be watched by each lifeguard. 

Essential Question Follow-Up 

Students have analyzed and graphed step functions. 

Ask: 

If you know that a function is a step function, what do you know about 

how the elements of the domain are paired with the elements of the 

range? Sample answer: The domain is grouped into intervals, and every 

number in the interval is paired with the same number in the range. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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F.IF.4, F.IF.7b 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–14 

2 exercises that use a variety of skills from this lesson 15–20 

2 exercises that extend concepts learned in this 21–22 

lesson to new contexts 

3 exercises that emphasize higher-order and 23–31 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–21 odd, 23–31 

• Extension: Taxicab Graphs 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–31 odd 

• Remediation, Review Resources: Construct Linear Functions 

• Personal Tutors 

• Extra Examples 1–3 

• Tables and Graphs of Lines 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–13 odd 

• Remediation, Review Resources: Construct Linear Functions 

• Quick Review Math Handbook: Special Functions 

• ArriveMATH Take Another Look 

• Tables and Graphs of Lines 

Answers

 16.20 if 0 < x ≤ 1 
 

19.30 if 1 < x  ≤ 2  
15. f x( ) =  22.40 if 2 < x ≤ 3 

 25.50 if 3 < x ≤ 4  
 28.60 if 4 < x ≤ 5 

16a. 
x 0 4 8 12 16 

f x( ) 0 32 64 110 156 

 8x if x ≤ 8 
16b. f x( ) =  

 64 + 11.5(x - 8) if x > 8 
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F.IF.4, F.IF.7b 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
 3.50 if 0 < x ≤ 1 
 

7.00 if 1 < x ≤ 2  
20a. C p( ) =  10.50 if 2 < x ≤ 3 

 14.00 if 3 < x ≤ 4  
 17.50 if 4 < x ≤ 5 

 _ 1 _  x - 3 if x > 6 
2 

27. f x( ) =  
 _ 1 _ 
 - x + 3 if x ≤ 6 

2 
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Lesson 4-7 F.IF.7b, F.BF.3 

Absolute Value Functions 

LESSON GOAL 

Students identify the effects of transformations of the graphs of absolute 

value functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Parameters of an Absolute Value Function 

Develop: 

Graphing Absolute Value Functions; Translations of Absolute 

Value Functions 

• Vertical Translations of Absolute Value Functions 

• Horizontal Translations of Absolute Value Functions 

• Multiple Translations of Absolute Value Functions 

• Identify Absolute Value Functions from Graphs 

• Identify Absolute Value Functions from Graphs (Multiple Translations) 

Dilations of Absolute Value Functions 

• Dilations of Form a x| | When x > 1 

• Dilations of the Form | |ax  

• Dilations When 0 < a < 1 

Reflections of Absolute Value Functions 

• Graphs of Reflections with Transformations 

• Graphs of y = – | |a x  

• Graphs of y = |– |ax  

Transformations of Absolute Value Functions 

• Graph an Absolute Value Function with Multiple Translations 

• Graph an Absolute Value Function with Translations and Dilation 

• Graph an Absolute Value Function with Translations and Reflection 

• Apply Graphs of Absolute Value Functions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Integers: Opposites and 
● ● ● 

Absolute Value 

Extension: Parametric Equations ● ● ● 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Functions 

Standards for Mathematical Content: 

F.IF.7b Graph square root, cube root, and piecewise-defined functions, 

including step functions and absolute value functions. 

F.BF.3 Identify the effect on the graph of replacing f x( ) by f x( ) + k, 

k f x( ), f kx( ), and f x(  + k) for specific values of k (both positive and

negative); find the value of k given the graphs. Experiment with cases and 

illustrate an explanation of the effects on the graph using technology. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

5 Use appropriate tools strategically. 

7 Look for and make use of structure. 

Coherence 

Previous 

Students solved equations involving absolute value. 

A.CED.1, A.REI.3 

Now

Students identify the effects of transformations of the graphs of absolute 

value functions. 

F.IF.7b, F.BF.3 

Next 

Students understand, graph, and use quadratic, exponential, and other types 

of non-linear functions. 

F.IF.4, F.IF.7, F.LE.1, F.LE.2, F.LE.3 (Course 1, Course 2, Course 3) 

Rigor 
The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of absolute value to absolute value functions. They 

build fluency by graphing absolute value functions, and they apply 

their understanding by solving real-world problems related to 

absolute value functions. 

Mathematical Background 
The graph of the absolute value parent function is V-shaped, with the 

vertex at the origin. The right side of the V is the graph of y = x; the left 

side is the graph of y = –x. Translations, dilations, and reflections of the 

graph of the absolute value parent function, f x( ) = | |x , result in shifts, 

stretches or compressions, and flips (respectively), of the V-shaped graph. 
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F.IF.7b, F.BF.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• evaluating absolute value expressions 

Answers: 

1. > 

2. = 

3. < 

4. = 

5. > 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationship between the shape of the Palace of Peace and 

Reconciliation and the graph of an absolute value function. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use this vocabulary term in this lesson. You 

can expand the row if you wish to share the definition. Then discuss the 

questions below with the class. 

Language Development Handbook 

MPMP

Assign page 26 of the Language Development 

Handbook to help your students build mathematical 

language related to transformations of the graphs 

of absolute value functions. 

ELL You can use the tips and suggestions on 

page T26 of the handbook to support students 

who are building English proficiency. 
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F.BF.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Parameters of an Absolute Value 
Function 

Objective 

Students use a sketch to explore how changing the parameters changes 

the graphs of absolute value functions. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to complete this 

Explore activity, students will need to use the sketch. Work with 

students to explore and deepen their understanding of absolute 

value functions. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to explore how  changing the parameters of an 

absolute value function affects its graph. Students explore the graphs on 

their own and through an animation. They will answer questions and form 

generalizations based on their observations. Then, students will answer 

the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore transformations of absolute 

value functions. 

TYPE 

Students answer questions about the transformations of absolute 

value functions. a 
(continued on the next page) 
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F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Parameters of an Absolute Value 
Function ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How is changing the value of a for the absolute value graph similar to a 

linear function? Sample answer: The graphs get steeper as the value of 

a increases and less steep as a decreases.

• How can looking at point V help you determine the transformations in 

the function? Sample answer: Point V is moved up, down, left or right 

depending on how values were added or subtracted to the function. 

Inquiry 

How does performing an operation on an absolute value function change 

its graph? Sample answer: Adding a value to the function moves the 

graph up or down. Subtracting a value from x moves the graph left 

or right. Multiplying the function by a value makes the graph wider or 

narrower or flips it over the x-axis. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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F.IF.7b, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Absolute Value Functions 

Common Misconception 

Some students may think that the graph of any absolute value function 

will lie completely above the x-axis. Explain that just as with other 

functions, transformations of the function will relocate the graph, and the 

resulting graph may, in fact, contain points that lie below the x-axis. 

Learn Translations of Absolute Value Functions 

Objective 

Students identify the effect on the graph of an absolute value function by 

replacing f x( ) with f x( ) + k or f x(  - h) for positive and negative values. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 1 Vertical Translations of Absolute 

Value Functions 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of the 

transformed function to identify the translation in the function. 

Questions for Mathematical Discourse 

AL What type of transformation occurs in g x( )? a vertical 

translation How do you know? 3 is being subtracted from the 

parent function. 

OL How is the y-value of each ordered pair in the parent function 

affected? Each y-value decreases by 3 units. 

BL How would the graph of f x( ) = | |x  + 3 compare to this graph? 

Sample answer: It would be shifted up 3 instead of down 3. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on each card to see how 

vertical transformations affect the graph. 

TYPE 

Students explain why adding a positive 

value shifts the graph the same number a 
of units up. 
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F.IF.7b, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to see 

how the graph of the function relates to 

the parent function. 

TYPE 

Students answer questions about the 

a graphs of translated functions. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Horizontal T ranslations 

of Absolute Value Functions 

Teaching the Mathematical Practices 

7 Use Structure Help students to determine the structure of the 

translated absolute value function in this example. 

Questions for Mathematical Discourse 

AL What type of transformation occurs in j x( )? a horizontal 

translation How do you know? The -4 is inside the absolute 

value symbols. 

OL How would the graph of f x( ) = |x + 4| compare to this 

graph? The graph of the parent function would be shifted 4 units 

to the left instead of to the right. 

BL How would the graph of f x( ) = | |x  - 4 compare to this 

graph? The graph of the parent function would be shifted 4 units 

down instead of to the right. 

Example 3 Multiple T ranslations of Absolute 

Value Functions 

Questions for Mathematical Discourse 

AL Looking at only the equation, which value shifts the graph 

vertically? +3 

OL Looking at only the equation, how do you know that the horizontal 

translation is to the right? Sample answer: If you use the form 

f x(  - h) for the translation, then |x - 2| means that h = 2. This 

represents a translation to the right 2 units. 

BL What would the function be if it was a horizontal translation of 

2 units left and 3 units down? g x( ) = |x + 2| - 3 

Common Error 

As the function becomes more complex, some students may have 

difficulty seeing the relationship to the parent function. Encourage them 

to rewrite functions like the one in this example using f x( ). For example, 

for the function in this problem, students would write f x(  – 2) + 3. In this 

way, they can see that 2 is being subtracted from x, and 3 is being added 

to the function values (i.e., the y-values). 

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

IF students are having difficulty determining the direction of a translation, 

THEN have them create four examples of absolute value functions that 

represent each type of translation, and write each one on an index 

card. Have them sketch the transformation on a coordinate plane on 

the back of the card, and write the description. Then have them use 

the flash cards (in both directions) to practice what they have learned. 

MPMP
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F.IF.7b, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Identify Absolute Value 
Functions from Graphs 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph and its equation used in this 

example. 

Questions for Mathematical Discourse 

AL What translation is shown on the graph? a horizontal shift of 1 to 

the right 

OL Does this indicate that the value being added or subtracted should 

go inside or outside the absolute value symbols? inside 

BL A classmate argues that the function should be f x( ) = |x + 1| 

because the shift is in the positive direction. Explain why this is 

incorrect. Sample answer: Translations are written in the form 

f x( ) = |x – h| + k, so f x( ) = |x + 1| would be f x( ) = |x – ( 1) ,– |

which would be a horizontal shift to the left. 

Common Error 

Some students may write the equation using a plus sign instead of a minus 

sign. Remind them that once they determine how many units and in what 

direction the graph is translated, they need to subtract that number from x. 

Example 5 Identify Absolute Value 
Functions from Graphs (Multiple Translations) 

Questions for Mathematical Discourse 

AL How do you know that this graph represents a function with more 

than one transformation? Sample answer: The vertex is not on 

an axis. 

OL How many transformations are there, and what type are they? 

2; Sample answer: a horizontal translation of 2 units to the left and 

a vertical translation of 5 units down 

BL What are the coordinates of the vertex? ( 2,–  –5) 

How does identifying the coordinates help you solve the 

problem? Sample answer: I can use the x-coordinate for h and the 

y-coordinate for k in the equation g x( ) = |x – h| + k.

Learn Dilations of Absolute Value Functions 

Objective 

Students identify the effect on the graph of an absolute value function by 

replacing f x( ) with af x( ) or f ax( ). 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

MPMP

Interactive Presentation 

Example 4 

TAP

Students tap on the graph to see the 

parent function. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 
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F.IF.7b, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 7 

TAP 

Students will move through the slides to 

see how to graph a dilation of an absolute 

value function. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Dilations of the Form a x| | 
When a > 1 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graphs and equations of the dilated 

function and the parent function in this example. 

Questions for Mathematical Discourse 

AL Is |a| greater than 1 or between 0 and 1? Why? Sample answer: a 
_ 5 _ 5 __ is greater than 1 because a = , and > 1. 
2 2 

OL What kind of dilation does this represent? Explain. It is a vertical 
5 __ 5 __ stretch by a factor of . Sample answer: The is outside of the 
2 2 

absolute value symbols and it is greater than 1. 

BL How would the function be different if it was a horizontal 
5 __ compression where a = ? Sample answer: The function would 
2 

_ 5 _ be g x( ) = | x|. 
2 

Example 7 Dilations of the Form | |ax  

Teaching the Mathematical Practices 

3 Construct Arguments In this example, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

Questions for Mathematical Discourse 

AL When the absolute value function is in the form f x( ) = | |ax , 

what will be the effect of a? Sample answer: The graph will be 

horizontally stretched or compressed. 

OL How would the transformation have changed if the function was 
_ 1 _ p x( ) = x ? Sample answer: It would be a horizontal stretch | 2 | 

instead of a compression. 

BL What would be an equivalent vertical dilation? 

Sample answer: a vertical stretch, p x( ) = 2|x| 

MPMP

MPMP
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F.IF.7b, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Dilations When 0 < a < 1 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the graph and its equation used in 

this example. 

Questions for Mathematical Discourse 

AL Looking at only the equation, how do you know this is a vertical 
_ 1 _ dilation and not a horizontal dilation? Sample answer: The is 
3 

being multiplied on the outside of the function, not with x. 

OL How would the dilation change if the function were j x( ) = 3 ?|x|  

Sample answer: It would be a vertical stretch by a factor of 3. 

BL How would this function change if it was a horizontal stretch 
_ 1 _ where a = ? 
3 

_ 1 _ The function would be j x( ) = | x .|  
3 

Learn Reflections of Absolute Value 
Functions 

Objective 

Students identify the effect on the graph of an absolute value function by 

replacing f x( ) with –af(x) or f ax(- ). 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

MPMP

Interactive Presentation 

Example 8 

TAP 

Students move through the steps to see 

how the given function relates to the 

parent function. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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F.IF.7b, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 10 

TAP

Students move through the slides to see 

how a given function is related to the 

parent function. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 9 Graphs of Reflections with 
Transformations 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph of the reflected function and the 

graph of the parent function used in this example. 

Questions for Mathematical Discourse 

AL How do you know whether there is a horizontal translation? There 

is a 3 being added to x inside the absolute value symbols. 

OL What is the effect of the negative in front of the absolute value 

symbols? It reflects the graph across the x-axis. 

BL Why do you need to add 3 and take the absolute value before 

multiplying by -1? Sample answer: When evaluating to find the 

coordinates, you have to use the order of operations. In this case, 

you add 3 first because it is the operation inside the parentheses 

or grouping symbols. 

Common Error 

Remind students that the order in which they perform the operations 

when evaluating the function is important. Tell students that when 

creating the table, they must first add 3, then take the absolute value, 

then multiply by –1, then add 5. 

Example 10 Graphs of y = – | |a x  

Questions for Mathematical Discourse 

AL How does the rule for q x( ) compare to the rule for the parent 

function? The rule for q x( ) is the rule for the parent function 
_ 3 _ multiplied by - . 
4 

OL How do you expect the vertex of q x( ) to compare to the vertex of 

the parent function? Explain. Sample answer: They will be the 

same because q x( ) has not been translated. 

BL The point (12, 12) lies on the graph of the parent function. To what 

point does this map to on the graph of q x( )? (12, -9) 

Common Error 

Students may have difficulty seeing how the graph of q x( ) is related to the 

graph of the parent function. For these students, you may want to show 

the transformation in two different steps, first dilating the graph by a 
3 __ factor of , and then reflecting the resulting graph across the x–axis. 
4 

DIFFERENTIATE

Enrichment Activity BL

Give students the function f x( ) = -|x - 4| - 2. Have students create 

a step-by-step list of instructions for how to graph this function. Then 

have them graph the function. 

MPMP
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F.IF.7b, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 11 Graphs of y = |- |ax  

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What is the coefficient of x? -4 

OL Looking at only the equation, what type of transformations does 

this function represent? a horizontal compression and a reflection 

across the y-axis 

BL How would this function be different if it was a vertical stretch 

where a = 4 and a reflection across the x-axis? The function 

would be f x( ) = -4|x|. 

Common Error 

Some students may think that this function is equivalent to f x( ) = -| |4x . 

Have them create a table of values for both functions so that they can see 

that the two functions produce different sets of ordered pairs. 

Learn T ransformations of Absolute 

Value Functions 

Objective 

Students graph absolute value functions by interpreting constants within 

the equation or by making a table of values. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph of the transformed functions and 

the graph of the parent function used in this Learn. 

Common Misconception 

Some students may think that translations should be applied before 

dilations and reflections. Use an example, such as f x( ) = - |2 x - 3| + 4, 

to show students that if they apply the vertical translation before the 

dilation and reflection, the resulting graph is not the same as when 

the transformations are applied in the correct order, with the vertical 

translation as the last transformation. 

DIFFERENTIATE 

Enrichment Activity BL 

Have students work with a partner to create a poster showing 

examples of graphs that represent dilations of the graph of the parent 

function, including vertical and horizontal compressions and stretches, 

and have them use arrows to illustrate the stretch and compression. 

Have them also provide a description of each transformation. 

MPMP

MPMP Interactive Presentation 

Example 11 

TAP 

Students move through the slides to see 

how a given function is related to the 

parent function. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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F.IF.7b, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 12 

TAP 

Students tap on each marker to analyze 

the parameters in the function. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 12 Graph an Absolute Value 
Function with Multiple Translations 

Teaching the Mathematical Practices 

7 Use Structure Helps students to use the structure of the 

transformed function to identify the transformations in g x( ) and 

graph g x( ). 

Questions for Mathematical Discourse 

AL Looking at only the equation, what transformations occur in g x( )? 

a horizontal translation 1 unit to the left and a vertical translation 

4 units down 

OL How do you know that there is no reflection in this transformation? 

Sample answer: There are no negative coefficients in the function. 

BL How would the function be different if it also represented a 

reflection over the x-axis? Sample answer: The function would be 

f x( ) = -|x + 1| - 4.

MPMP
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F.IF.7b, F.BF.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 13 Graph an Absolute Value 
Function with Translations and Dilation 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the equations and graphs of the 

transformed function and the parent function. 

Questions for Mathematical Discourse 

AL What types of transformations occur in j x( )? a horizontal 

compression and a horizontal shift 

OL What is the vertex of the graph of j x( )? (2, 0) 

BL How could the Distributive Property help explain the horizontal 

shift 2 units to the right? Sample answer: If we apply the 

Distributive Property to factor the expression inside the absolute 

value function, we get |3(x - 2) .|  This shows that we would first 

perform a translation of 2 units to the right, then a horizontal 

compression of 3. 

Example 14 Graph an Absolute Value 
Function with Translations and Reflection 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL Will the graph open up or down? How do  you know? Down; 

sample answer: There is a negative sign in front of the absolute 

value symbols. 

OL What types of transformations occur in p x( )? a horizontal 

translation 3 units to the right, a reflection across the x-axis, and a 

vertical translation 5 units up 

BL How would the function be different if the graph had been 

translated 3 units to the right and then reflected over the 

y-axis instead of over the x-axis? The function would be 

f x( ) = |-x - |3  + 5.

MPMP

MPMP

Interactive Presentation 

Example 13 

TAP 
Students move through the steps to graph 

the function. 
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F.IF.7b, F.BF.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 15 

TYPE

Students enter the values to find the slope 

of one side of the function. a

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 15 Apply Graphs of Absolute 
Value Functions 

Teaching the Mathematical Practices 

4 Apply Mathematics Students will explore how to use an 

absolute value function to model the shape of a building. They will 

learn how to use the physical attributes of the building to calculate 

the parameters of the function. 

Questions for Mathematical Discourse 

AL How do you know that the value of a will be a negative number? 

Sample answer: The shape of the building is a V that opens down. 

OL How do you know that the value of k will be 62? Sample answer: 

The vertex of the building is 62 units above the origin. 

BL Why is it important to find the slope of the sides of the building? 

Sample answer: The slope tells you if there is a vertical or horizontal 

stretch or compression. 

Common Error 

After studying the photo, some students may try to incorporate a 

parameter representing a horizontal translation of 31 units. Help students 

to see that the diagram shows that the building is symmetric with respect 

to the y-axis, so there is no horizontal translation. Explain that the 

purpose of the marked points on the x-axis is for determining the dilation. 

Exit Ticket 

Recommended Use 

At the end of class, have students respond to the Exit Ticket prompt using 

a separate piece of paper. Have students hand you their responses as 

they leave the room. 

Alternate Use 

At the end of class, have students respond to the Exit Ticket prompt 

verbally or by using a mini-whiteboard. Have students hold up their 

whiteboards so that you can see all student responses. Tap to reveal the 

answer when most or all students have completed the Exit Ticket. 

M P M P
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F.IF.7b, F.BF.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–35 

2 exercises that use a variety of skills from this lesson 26–42 

2 exercises that extend concepts learned in this 43–48 

lesson to new contexts 

3 exercises that emphasize higher-order and 49–52 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–47 odd, 49–52 

• Extension: Parametric Equations 

• Absolute Value Functions 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–51 odd 

• Remediation, Review Resources: Absolute Value and Distance 

• Personal Tutors 

• Extra Examples 1–15 

• Plotting and Comparing Signed Numbers 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–35 odd 

• Remediation, Review Resources: Absolute Value and Distance 

• Quick Review Math Handbook: Special Functions 

• ArriveMATH Take Another Look 

• Plotting and Comparing Signed Numbers 

Answers

19. The graph of g x( ) is a  reflection of the parent function across the x-axis 

and a vertical stretch. 

20. The graph of g x( ) is a reflection of the parent function across the x-axis 

and translated 2 units down. 

21. The graph of g x( ) is a reflection of the parent function across the y-axis 

and a horizontal stretch. 

22. The graph of g x( ) is a reflection of the parent function across the x-axis 

and translated 7 units right and 3 units up. 

23. The graph of g x( ) is a reflection of the parent function across the y-axis 

and a horizontal compression. 

24. The graph of g x( ) is a reflection of the parent function across the x-axis 

and a vertical compression. 
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F.IF.7b, F.BF.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

25.

D = all real numbers,

R = g x( ) ≥ 3

26. 

D = all real numbers, 

R = g x( ) ≥ 1 

27.

D = all real numbers,

R = f x( ) ≥ 0

28. 

D = all real numbers, 

R = f x( ) ≥ 0 

29.

D = all real numbers,

R = f x( ) ≥ 2

30. 

D = all real numbers, 

R = h x( ) ≤ 2 

31.

D = all real numbers,

R = f x( ) ≤ -3

32. 

D = all real numbers, 

R = g x( ) ≤ -1 

33. 

D = all real numbers, 

R = h x( ) ≤ 1 
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Module 4 • Linear and Nonlinear Functions 

Review

Rate Yourself!
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is it helpful to have different ways to graph linear functions? 

• What can you learn about the graph of a linear function by analyzing 

its equation? 

• Why is it important to understand how the structure of a function models 

a situation? 

• If you know that a function is a step function, what do you know about 

how the elements of the domain are paired with the elements of 

the range? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the key 

concepts related to linear and nonlinear functions. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Linear and 

Exponential Relationships, Descriptive Statistics, and Quadratic 

Functions and Modeling. 

• Interpret Expressions for Functions 

• Build Linear and Exponential Function Models 

• Interpret Linear Models 

• Construct and Compare Linear, Quadratic, and Exponential Models and 

Solve Problems 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 4-1 through 4-7 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–21 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 4, 5, 7, 8, 

11, 17 

Multi-Select Multiple answers may be correct. 

Students must select all correct 

answers. 

18 

Table Item Students complete a table by

entering in the correct values. 

2, 15 

Graph Students create a graph on an

online coordinate plane. 

1, 6, 16 

Open Response Students construct their own

response.

3, 9, 10, 12, 

13, 14, 19, 

20, 21 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard Lesson(s) Exercise(s) 

A.CED.2 4-3 8 

A.REI.10 4-1 2 

F.IF.2 4-6 15 

F.IF.6 4-2 3, 4, 5, 7 

F.IF.7 4-1, 4-3, 4-4, 4-6, 4-7 1, 6, 16, 21 

F.BF.1a 4-5 12 

F.BF.3 4-4, 4-7 9, 10, 17, 18, 

19, 20 

F.LE.2 4-5 11, 13, 14 
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Lesson 4-3 

33. 34. 

35. 36. 

40b. 

40c. Sample answer: Find 13 along the horizontal axis. Move up to the line. The 

corresponding value along the vertical axis is about 45. So, the cost of 
watching 13 movies from MovieMania is about $45. 

40d. Sample answer: The cost of watching 13 movies from MovieMania is about 
$45, so divide $45 by 9 to get $5. So, the cost of watch a movie from 
SuperFlix is about $5. 

41b. 

42b 

Lesson 4-7 

36. 

D = all real numbers, 
R = f x( ) ≤ 3 
The graph of f x( ) is a reflection of the parent function across the x-axis, 
vertically stretched by a factor of 4, and translated 2 units right and 
3 units up. 

37. 38. 

D = all real numbers,
R = f x( ) ≥ 0
The graph of f x( ) is the
parent function horizontally

1compressed by a factor of .
2

D = all real numbers, 
R = f x( ) ≥ 0 
The graph of f x( ) is the 
parent function horizontally 

1 compressed by a factor of , 
2 

and translated 2.5 units left. 
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50a. 

51. 

52. 
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Module 5 

Creating Linear Equations 

Module Goals

• Students create linear equations in slope-intercept, point-slope, and 

standard forms. 

• Students use scatter plots to make and evaluate predictions, and use 

best-fit lines and correlation coefficients to determine how well linear 

functions fit sets of data. 

• Students determine whether a situation illustrates correlation or 

causation. 

• Students find inverses of functions. 

Focus 

Domain: Algebra, Functions, Statistics and Probability 

Standards for Mathematical Content: 

A.CED.2 Create equations in two or more variables to represent 

relationships between quantities; graph equations on coordinate axes 

with labels and scales. 

S.ID.6c Fit a linear function for a scatter plot that suggests a linear 

association. 

S.ID.7 Interpret the slope (rate of change) and the intercept (constant 

term) of a linear model in the context of the data. 

Also addresses A.CED.3, S.ID.6a, S.ID.6, S.ID.8, S.ID.9, and F.BF.4a. 

Standards for Mathematical Practice:

All Standards for Mathematical Practice will be addressed in this module. 

Coherence 

Vertical Alignment 

Previous 

Students understood the connections between proportional 

relationships, lines, and linear equations. 

8.EE.5 

Now

Students create linear equations and analyze data to make predictions. 

A.CED.2, S.ID.6c, F.BF.4a 

Next 

Students will use their knowledge of linear equations to build linear 

functions to model linear relationships. 

F.BF.1 (Course 1, Course 2) 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to use the 

three pillars of rigor. Students gain conceptual understanding as they move 

from the Explore to Learn sections within a lesson. Once they understand 

the concept, they practice procedural skills and fluency and apply their 

mathematical knowledge as they go through the Examples and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

5-1 Writing Equations in Slope-Intercept Form A.CED.2, S.ID.7 1 0.5 

5-2 Writing Equations in Standard and Point-Slope Forms A.CED.2, A.CED.3 2 1 

Put It All Together: Lessons 5-1 through 5-2 1 0.5 

5-3 Scatter Plots and Lines of Fit S.ID.6a, S.ID.6c 2 1 

5-4 Correlation and Causation S.ID.9 1 0.5 

5-5 Linear Regression S.ID.6, S.ID.8 1 0.5 

5-6 Inverses of Linear Functions A.CED.2, F.BF.4a 2 1 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 13 6.5 
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Module Resource 

CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Modeling with Linear Equations 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students determine why the equation for their best-fit line differs from the 

equation generated by their graphing calculator and explain their choices. 

Targeted Concepts Understand how scale is used to determine and analyze the 

line of best fit. 

Targeted Misconceptions 

• Students may not realize the importance of scale when analyzing and interpreting lines 

of best fit. 

• Students may not understand that the y-intercept of a line of best fit is the value of y 

when the x-value is equal to 0, not the left-most point on the graph. 

• Students may rely on what a graph “looks” like rather than understanding a regression 

model as the line of best fit, generated using the data points. 

Use the Probe after Lesson 5-3. 

Correct Answers: 

1. no 2. yes 3. no 4. no 

Collect and Assess Student Answers 

If the student selects 

these responses… 

Then the student likely… 

Student 1. yes 

Student 2. no 

Student 3. yes 

• does not recognize that the y-axis is not part of the graph. 

• does not realize that this scale affects how the y-intercept is found and/or 

interpreted. 

• does not recognize that both equations have similar slopes but very different 

y-intercepts.

Student 4. yes has generalized that the calculator is more accurate without understanding that the 

estimated best-fit line is inaccurate. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Scatter Plots and Lines of Best Fit 

• Lesson 5-3, Learn, Example 2 

Revisit the Probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

What can a function tell you about the relationship that it represents? 

Sample answer: Functions can tell you whether the value of dependent 

variable increases or decreases as the independent variable changes. 

They describe trends in data and can be used to make predictions. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus As students read and study this module, they should show 

examples and write notes about linear equations. 

Teach Have students make and label their Foldables as illustrated. 

Students should label the first three pockets with two lesson titles 

each. Students should list the vocabulary words on one index card per 

lesson. On the reverse of each card, students write the definitions of the 

vocabulary words. The cards are then placed in the appropriate pocket. 

The index cards can be used as flashcards for students to quiz each other. 

When to Use It Encourage students to add to their Foldables as they 

work through the module and to use them to review for the module test. 

Launch the Module 

For this module, the Launch the Module video uses camping in the woods 

to show real-world applications of linear functions. Students learn about 

using linear relationships to model the heights of trees over time, the 

height above the ground of a person on a zip line, and other natural 

phenomena observable when camping. 

Interactive Presentation 

Module 5 • Creating Linear Equations 285

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0401.xhtml


What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define Slope-intercept form is an equation of the form y = mx + b, 

where m is the slope and b is the y-intercept. 

Example y = 3x + 5 has a slope of 3 and a y-intercept of 5. 

Ask Is the slope on the right side or the left side of the equation? 

right side 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• finding the slope and y-intercept from an equation in slope-intercept 

form 

• finding the greatest common factor of a set of numbers 

• writing linear equations given one point and the slope 

• identifying patterns of association between two quantities 

• using scatter plots to evaluate trends and make predictions 

• making function tables 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You may want to use the Functions and Lines section to ensure student 

success in this module. 

Mindset Matters 

Regular Reflection 

When students are asked to explain their thinking about their strategy 

they are engaging in thought organization, concise consolidation of 

knowledge, and deductive and inductive thinking. 

How Can I Apply It? 

Have students complete the Exit Tickets at the end of each lesson to 

reflect on their learning and communicate their thinking. Have students 

share by writing down their reflections or discussing with a partner or in 

small groups. 
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Lesson 5-1 A.CED.2, S.ID.7 

Writing Expressions in Slope-Intercept Form 

LESSON GOAL 

Students create linear equations in slope-intercept form. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Slope-Intercept Form 

Develop: 

Creating Linear Equations in Slope-Intercept Form Given the 

Slope and a Point 

• Write an Equation Given the Slope and a Point 

• Write an Equation in Slope-Intercept Form 

Creating Linear Equations in Slope-Intercept Form Given 

Two Points 

• Write Equations Given Two Points 

• Write an Equation Given Real-World Data 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Slope-Intercept Form ● ● ● 

Extension: Collinearity ● ● ● 

Language Development Handbook 
Assign page 27 of the Language Development 

Handbook to help your students build 

mathematical language related to linear 

equations in slope-intercept form. 

ELL You can use the tips and suggestions on 

page T27 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra, Statistics and Probability 

Standards for Mathematical Content: 

A.CED.2 Create equations in two or more variables to represent 

relationships between quantities; graph equations on coordinate axes 

with labels and scales. 

S.ID.7 Interpret the slope (rate of change) and the intercept (constant term) 

of a linear model in the context of the data. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students used similar triangles to derive the slope-intercept form of an 

equation. 

8.EE.6 

Now

Students create linear equations in slope-intercept form. 

A.CED.2, S.ID.7 

Next 

Students will create linear equations in point-slope form and standard form. 

A.CED.2, A.CED.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of equations in one variable to equations in two 

variables and build fluency by writing these equations in slope- 

intercept form. They apply their understanding by interpreting slope 

and intercept in context. 

Mathematical Background 
The slope-intercept form of the equation of a line is y = mx + b, where 

m is the slope of the line, and b is the y-intercept of the line. This general 

equation can be used to write the equation of a line when its slope and 

y-intercept are known. 
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A.CED.2, S.ID.7 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• finding the slope and y-intercept from an equation in slope-intercept 

form 

Answers: 

_ 2 _ 1. - , 5 
3 

2. -1, 0 

3. -9, 3 

4. 2, -6 

5. y = 0.11x + 0.23 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Launch, students learn how to 

apply what they have learned about slope to a real-world situation 

about the flight paths of pilots. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud 

How can I meet these standards? and How can I use these practices?, 

and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Slope-Intercept Form 

Objective 

Students use a sketch to explore how changing the coordinates of points 

on a line affects the slope of the line. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use the sketch. Work with 

students to explore and deepen their understanding of the slope- 

intercept form of a linear equation. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to change the coordinates of two points on a 

line and observe how those changes affect the slope of the line. They 

will be guided through the exploration by a series of questions. They will 

then be asked to make generalizations about what they observed. Then, 

students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore how changing points changes 

slope. 

TYPE 

Students move through the activities and answer questions about 

the lines and their slope. 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Slope-Intercept Form ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What is true about the coordinates of the points when the slope is 

undefined? The x-coordinates are both the same. 

• What is true about the coordinates of the points when the slope is 

negative? The y-coordinate of the point with the greater x-coordinate is 

less than the y-coordinate of the point with the lesser x-coordinate. 

Inquiry 

How does changing the coordinates of two points on a line affect the slope 

of the line? Sample answer: As the y-coordinate approaches the same value 

as the other y-coordinate, the slope gets closer and closer to 0. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.2, S.ID.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Creating Linear Equations in Slope- 
Intercept Form Given the Slope and a Point 

Objective 

Students create linear equations in slope-intercept form by using the 

slope of the line and the coordinates of a point on the line. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

About the Key Concept 

To write an equation in slope-intercept form, you must know the values of 

m and b. If these values are given, the equation can be written simply by

substituting these values into the equation. If b is unknown, use the point 

and the slope to substitute for x, y, and m, and solve for b. Then write the 

equation by substituting only for m and b. 

Example 1 Write an Equation Given the 
Slope and a Point 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What  two values are needed in order to write an equation in slope- 

intercept form? the values of m (the slope) and b (the y-intercept) 

OL Why do you need to do Step 1? Sample answer: The value of b is 

unknown, so it has to be calculated. 

BL Why do you substitute for x and y in Step 1, but not in Step 2? In 

Step 1, you need the values of x and y to find b. In Step 2, you 

are writing the equation of the line, so x and y represent the 

coordinates of all the points on the line. 

Common Error 

Some students may replace x and y with the coordinates of the given point in 

Step 2, as well as in Step 1. Explain that the given point represents only one 

point on the line, and that the variables x and y are left as such in the final 

equation, as they represent the coordinates of all of the points on the line. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show that 

they understand how to determine if a 

given point is the y-intercept of a line. 
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A.CED.2, S.ID.7 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

TAP 

Students move through the steps to write 

an equation in slope-intercept form. 

CHECK 

Students complete the Check online to 

determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write an Equation in Slope- 
Intercept Form 

Teaching the Mathematical Practices 

1 Analyze Givens and Constraints In this example, guide 

students through the steps to identify the meaning of the problem 

and look for entry points to its solution. 

Questions for Mathematical Discourse 

AL What information can be used to determine the slope? The 

temperature dropping 25 degrees every 30 seconds gives you 

information about a rate, or the slope. 

OL What is the y-intercept? 450 What does it represent in this 

situation? the initial temperature of the oven 

BL What is the temperature after 5 minutes? 200 degrees 

Common Error 

Some students may use -25 for the slope instead of -50. Explain that 

the units for both the slope and the relevant coordinate in the ordered 

pair must be the same. Since the point that will be used is (2, 350), and 2 

represents 2 minutes, the slope should also be a rate measured in minutes. 

MPMP
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A.CED.2, S.ID.7 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Creating Equations in Slope-Intercept 
Form Given Two Points 

Objective 

Students create linear equations in slope-intercept form by using the 

coordinates of two points on the line. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Example 3 Write Equations Given Two Points 

Teaching the Mathematical Practices 

8 Use Slope Help students to pay attention to the calculation of 

the slope of the line. 

Questions for Mathematical Discourse 

AL How can you find the slope given two points? You can use the 
y - y_ 2 _____ 1 

slope formula: m = . x - x
2 1 

OL Does the order matter when substituting values into the Slope 

Formula? Why? No; sample answer: It does not matter which 

coordinate is used first as long as the x- and y-values are kept 

together. 

BL Why is it important to find the slope first? You need to use the 

slope to find the y-intercept. 

DIFFERENTIATE 

Enrichment Activity BL 

IF students are confused by learning more than one way to write a linear 

equation, 

THEN have those students use the definition of slope to derive the 

slope-intercept form of a linear equation. Have them use the points (0, b) 

and ( ,x  y) for the derivation. 

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

Write (3, 4) and (5, 4) on the board. Ask students to find b, the 

y-intercept, for the line that passes through these two points. After

they have completed this, write (3, 5) and (3, 4) on the board and ask 

students to find b for the line that passes through these two points. 

Have them share and explain their results. For the first pair of points, 

b = 4. This is a horizontal line that passes through 4 on the y-axis. For

the second pair of points, there is no y-intercept because these two 

points lie on the vertical line x = 3. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TAP 

Students move through the steps to write 

an equation given two points. 

TYPE 

Students compare two different methods 

of writing an equation in slope-intercept a 
form. 
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A.CED.2, S.ID.7 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Apply Example 4 

TAP

Students move through the steps to 

writing an equation given real world data. 

CHECK

Students complete the Check online to 

determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 4 Write an Equation 
Given Real-World Data 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with 

a task. They will first seek to understand the task, and then 

determine possible entry points to solving it. As students come up 

with their own strategies, they may propose mathematical models 

to aid them. As they work to solve the problem, encourage them 

to evaluate their model and/or progress, and change direction, if 

necessary. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to 

think of alternate approaches to the problem. Some sample questions are 

shown. 

• What ordered pairs can be used to find the slope and y-intercept? 

• How can the equation be used to predict future enrollment? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.2, S.ID.7 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Essential Question Follow-Up 

Students have used data gathered from real-world situations to write 

equations that model the situation. 

Ask:

Why is it useful to have an equation that models the situation, and not 

just the table of values? Sample answer: It is useful because you can 

use the equation to make predictions about data values that are not 

given in the table. 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–26 

2 exercises that use a variety of skills from this lesson 27–49 

3 exercises that emphasize higher-order and 50–53 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–49 odd, 50–53 

• Extension: Collinearity 

• Equations of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–53 odd 

• Remediation, Review Resources: Slope-Intercept Form of a Line 

• Personal Tutors 

• Extra Examples 1–4 

• Equations of Lines 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–25 odd 

• Remediation, Review Resources: Slope-Intercept Form of a Line 

• Quick Review Math Handbook: Writing Equations in Slope-Intercept 

Form 

• ArriveMATH Take Another Look 

• Equations of Lines 
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A.CED.2, S.ID.7 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

52. Sample answer: If the problem is about something that could suddenly 

change, such as weather or prices, the graph could suddenly spike up. 

You need a constant rate of change to produce a linear graph 

53. Sample answer: Let y represent the number of quarts of water in a 

pitcher, and let x represent the time in seconds that water is pouring 

from the pitcher. As time increases by 1 second, the amount of water in 
_ 1 _ the pitcher decreases by qt. An equation representing this situation 
2 

_ 1 _ is y = - x + 4. The slope is the rate at which the water is leaving
2 

_ 1 _ the pitcher, quart per second. The y-intercept represents the amount 
2 

of water in the pitcher when it is full, 4 qt. 
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Lesson 5-2 A.CED.2, A.CED.3 

Writing Equations in Standard and Point-Slope Forms 

LESSON GOAL 

Students create linear equations in point-slope form and standard form. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Forms of Linear Equations 

Develop: 

Creating Linear Equations in Point-Slope Form 

• Equation in Point-Slope Form Given Slope and a Point 

• Equation in Point-Slope Form Given Two Points 

• Change to Slope-Intercept Form 

• Apply Point-Slope Form 

• Change to Standard Form 

• Standard Form Given Two Points 

Equations of Parallel and Perpendicular Lines 

• Parallel Line Through a Given Point 

• Perpendicular Line Through a Given Point 

• Determine Line Relationships 

You may want your students to complete the Checks online 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Greatest Common Factor ● ● ● 

Extension: Parallelograms on the 
● ● ● 

Coordinate Plane 

Language Development Handbook 
Assign page 28 of the Language Development 

Handbook to help your students build mathematical 

language related to linear equations in point-slope 

form and standard form. 

ELL You can use the tips and suggestions on 

page T28 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.2 Create equations in two or more variables to 

represent relationships between quantities; graph 

equations on coordinate axes with labels and scales. 

A.CED.3 Represent constraints by equations or inequalities, 

and by systems of equations and/or inequalities, and interpret 

solutions as viable or nonviable options in a modeling context. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students created linear equations in slope-intercept form. 

A.CED.2, S.ID.7 

Now

Students create linear equations in point-slope form and standard form. 

A.CED.2, A.CED.3 

Next 

Students will use their understanding of different forms of linear equations to 

write equations for lines of fit that represent scatter plot data. 

S.ID.6a, S.ID.6c 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students extend their 

understanding of linear equations in two variables to two additional 

forms, standard form and point-slope form. They build fluency by 

writing equations in these forms and apply their understanding by 

using linear equations to solve real-world problems. 
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A.CED.2, A.CED.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• finding the greatest common factor of a set of numbers 

Answers: 

1. 1 

2. 12 

3. 6 

4. 4 

5. 18 in. 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Create Representations Students can use the information 

in the Launch to write an equation that models the number of 

international arrivals to the United States since 2010. 

Go Online to find additional teaching notes and questions to promote 

classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
Point-slope form is derived from the definition of slope using the 

coordinates of two points on a line. Suppose the two points on a line are 
y - y 
_____ 1 

given as ( ,x  y) and (x , y ). Using the definition of the slope, m = . If 
1 1 x - x 

1 

each side of the equation is multiplied by (x - x ), the result is 
1 

y - y = m x(  - x ), the point-slope form of a linear equation.
1 1 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Forms of Linear Equations 

Objective 

Students use a sketch to explore linear equations in point-slope form and 

slope-intercept form. 

Teaching the Mathematical Practices 

2 Represent a Situation Symbolically Guide students to define 

variables to solve the problem in this Explore. Help students to 

identify the independent and dependent variables. Then work with 

them to find other relationships in the problem. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to plot a point, and then draw lines with 

different slopes that pass through the point. They also will observe 

and compare the equations of the lines that they draw, written in both 

slope-intercept form and point-slope form. They will be guided through 

the exploration by a series of questions. Then, students will answer the 

Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore forms of linear equations and 

complete the exercises. 

TYPE 

Students observe and compare the equations of lines in 

different forms. a 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question 

and can view a sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Forms of Linear Equations 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How could you write the slope-intercept form of the equation if you 

know the point-slope form? Solve the equation for y. 

Inquiry 

How are the point-slope and slope-intercept forms of a linear equation 

related? Sample answer: They both contain x, y, and the slope, but the 

point-slope form contains the coordinates of a point on the line, while 

the slope-intercept form contains the y-intercept. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.2, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Creating Linear Equations in 
Point-Slope Form 

Objective 

Students create linear equations in point-slope form by applying the 

properties of equality. 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an equation 

of a line in point-slope form using the steps outlined in this Learn. 

About the Key Concept 

The point-slope form of a line is actually a transformation of the slope 
y - y_____ 1 

formula, m = . If you multiply both sides of the formula by the x - x
1 

expression in the denominator of the fraction, you get the point-slope 

form of a line, y - y = m x(  - x ) .
1 1 

Common Misconception 

A common misconception some students may have is believing that 

one of the numbers in an equation written in point-slope form is the 

y-intercept of the line, as is the case with equations written in slope-

intercept form. Provide examples of equations written in point-slope 

form, and have students identify what each number and each variable 

represent. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand why a line must be nonvertical a 
to write the equation in point-slope form. 
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A.CED.2, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students move through the steps to see 

how to graph the equation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 1 Equation in Point-Slope Form 
Given Slope and a Point 

Teaching the Mathematical Practices 

4 Use Tools Point out that to solve the problem in this example, 

students will need to use the formula for point-slope form. 

Questions for Mathematical Discourse 

AL What is the point-slope form of a linear equation? (y - y ) =m(x – x ) 
1 1 

What values will you substitute into the equation? I will substitute 
3 __ –2 for x , 7 for y , and - for m. 

1 1 2 

OL In the final answer, why is the quantity in the parentheses x + 2 

instead of x - 2? When you substitute –2 for x you get x - ( 2),-  
1 

which simplifies to x + 2. 

BL If the equation of a line in point-slope form is y + 1 = 5(x + 7), 

what is the slope and what is an ordered pair that the line passes 

through? Sample answer: The slope is 5 and an ordered pair is 

( 7,-  -1). 

Common Error 

Students may interchange the substitutions when substituting for x and 
1 

y because y appears first in the equation while x appears first in the
1 1 1 

coordinates. Remind them that the y-coordinate is subtracted from y and 

the x-coordinate is subtracted from x. 

Example 2 Equation in Point-Slope Form 
Given Two Points 

Teaching the Mathematical Practices 

2 Different Properties Mathematically proficient students look 

for different ways to solve problems. Encourage them to substitute 

the other point into their equation to check their answer. 

MPMP

MPMP
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A.CED.2, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Questions for Mathematical Discourse 

AL What two things do you need to know in order to write an 

equation in point-slope form? a point and the slope Do you have 

the information you need to write an equation in point-slope form? 

Explain. No; the slope is missing. 

OL In Step 1, could you have used (x , y ) = (6, -3) and (x , y ) = 
1 1 2 2 

(2, -7)? yes Explain. Sample answer: Switching the ordered pairs 
-7 - ( 3)-  ________ - __ 4 _ gives m = = or 1 which is the same as what was 

2 - 6 -4 

calculated the first time. 

BL How can you check your answer? Sample answer: I can take the 

coordinates of the point that I did not use to write the equation, 

substitute them for x and y in the final equation, and check that 

they satisfy the equation. 

Common Error 

Some students may try to use both points when substituting in Step 2. 

Point out that after Step 1, the procedure is identical to the procedure 

they learned in the previous examples, where the given information 

included the slope and one point. 

Example 3 Change to Slope-Intercept Form 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out in this 

example, students need to check their answer. Point out that they 

should ask themselves whether their answer makes sense and 

whether they have answered the problem question. 

Questions for Mathematical Discourse 

AL What operation do the parentheses in the point-slope form 

indicate? multiplication 

OL What is the first step in rewriting the equation? Use the Distributive 

Property to rewrite -2(x - 6) as -2x + 12. 

BL How can you check the answer? Substitute the coordinates of the 

point (6, -4) into the slope-intercept form of the equation to see if 

the equation is true. 

Common Error 

Some students may look at the equation that results after applying the 

Distributive Property, and identify the y-intercept of the equation as 12. 

Remind them that the equation must be solved for y in order for the 

number being added to the x-term to be the y-intercept. 

MPMP

Interactive Presentation 

Example 3 

TAP 

Students select the correct property used 

when writing a line in slope-intercept form. 

TYPE 

Students enter the value subtracted from 

both sides of the equation. a 
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A.CED.2, A.CED.3    

Interactive Presentation 

 

TYPE 

     
     a 

CHECK 

    
     
  

      

Example 4 Apply Point-Slope Form 

   

        
         
   

   

AL           
    

OL           
y - y
_


_____


        m =x - x   

 
     

BL          
          
       y -  =
x -         
 y = x + 

  

         
 


          
         
         

          
      

Example 5 Change to Standard Form 

   

       
        
            
      

   

AL          Ax + By = C

OL         -x - y =   
      x       
 

BL            
 x + y = -        

_


_

__ __   -    y -  =- x -    
5 5 5

       y -  = -x - 

MPMP

MPMP

298 Module 5    

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0420.xhtml


A.CED.2, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE

Reteaching Activity AL ELL
IF students have difficulty recognizing when an equation is written in 

standard form, 

THEN present them with a list of 10 equations, some in standard form, 

others not in standard form, and have them work with a partner to sort 

the equations into those that fit the requirements of standard form and 

those that do not. For those equations that do not, have the students 

indicate why not. 

Example 6 Standard Form Given Two Points 

Teaching the Mathematical Practices 

1 Special Cases Work with students to evaluate the two methods. 

Encourage students to familiarize themselves with both methods, 

and to know the best time to use each one. 

Questions for Mathematical Discourse 

AL Does the problem provide enough information to directly write an 

equation in standard form? Explain. No; sample answer: If you only 

know two points that lie on the line, you cannot write an equation 

in standard form without first writing it in one of the other forms. 

OL Why must you first write the equation in either slope-intercept 

form or point-slope form? Sample answer: The information 

provided cannot be used to determine the values of A , B, and C in 

standard form. Therefore, you must use the information to write 

the equation in one of the other forms first, and then rewrite the 

resulting equation in standard form. 

BL How can you check whether the equation in slope-intercept form 

and the equation in point-slope form are equations for the same 

line? Sample answer: I can rewrite both equations in standard 

form and see that they produce the same equation. 

Common Error 

Some students may confuse the three forms of a linear equation. For 

these students, it may be helpful for them to see the three forms of a 

particular equation side-by-side so that they can compare their structures 

and identify what the numbers represent. 

MPMP

Interactive Presentation 

Example 6 

TAP

Students select a method to write the 

equation in standard form. 

CHECK

Students complete the Check online 

to determine whether they are ready 

to move on. 
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A.CED.2, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TAP 

Students tap each button to learn more 

about parallel and perpendicular lines. 

TYPE 

Students determine the slope of any line 

parallel to a vertical line. a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Equations of Parallel and 
Perpendicular Lines 

Objective 

Students create and identify equations of parallel or perpendicular lines 

by using slope criteria. 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write the equations 

of two parallel lines and two perpendicular lines using the 

information in this Learn. 

About the Key Concept 

If two lines are parallel, they will have the same slope. If two lines are 

perpendicular, their slopes will be negative reciprocals. 

Common Misconception 
_ 1 _ Some students may believe that - will always result in a negative m 

_ 1 _ slope. Help them to see that when m is a negative number, - will be a m 

positive number. For these students, it may be helpful for them to use the 

phrase “the opposite of the reciprocal” when working with the slopes of 

perpendicular lines. 

Example 7 Parallel Line Through a Given Point 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students need to check their answer. Point out that they 

should ask themselves whether their answer makes sense and 

whether they have answered the problem question. 

Questions for Mathematical Discourse 

AL What is the relationship between parallel lines? They have the 

same slope. 

OL Why might you use the point-slope form of a line to write the 

equation, even though the problem asks for the equation in slope- 

intercept form? I know a point that lies on the line, and the slope 

of the line from the given equation. I can then rewrite the point- 

slope form equation in slope-intercept form. 

BL When graphing these lines, which line would appear above the 

other? y = 3x + 14 How do you know? Sample answer: 

y = 3x + 14 has a positive y-intercept while y = 3x – 5 has a 

negative y-intercept, so y = 3x + 14 would be on top. 

MPMP

MPMP
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A.CED.2, A.CED.3 

     3  

Common Error 

Some students may try to use the y-intercept, as well as the slope, from 

the given line. Explain that only the slopes of parallel lines are related, 

and that the only information needed about the given line is its slope. 

Example 8 Perpendicular Line Through a 
Given Point 

Teaching the Mathematical Practices 

       
able to transform algebraic expressions to reach solutions. Point 

            
math facts was in the elementary grades. 

Questions for Mathematical Discourse 

AL       y-intercept of the new line? no Which

     the slope

OL         Sample answer: I need to
            
intercept form by solving for y. The slope of the given line will be the 

_ 3 _   x, which is -. 
2 

BL        Sample answer:

Graph both lines to verify that the lines are perpendicular and that 

the second line passes through the point given. Perpendicular 

lines meet at right angles, so if I put the corner of a piece of paper 

on the point of intersection and the edges of the paper align with 

the two lines, then the lines are perpendicular. 

Common Error 

              
whole number. Remind students that a whole number can be written as 

a fraction with denominator 1. For example, if the slope is 4, students can 
_ 4 _ write it as             
1 

_ 1 _ the perpendicular line, which will be - . 
4 

DIFFERENTIATE 

  BL 

Write 4x + 3y =           

          
conclusion about the relationship between the slope and the values of 

A and B         Ax + By = C. 

            
4 __ _ 8 _ _ 4 _ _ A _ in slope-intercept form. y = - x + ; The slope is - , so m = - ; 
3 3 3 B 

sample answer: It is easy to identify the slope and y-intercept when an 

         

MPMP

Interactive Presentation 

Example 8 

TAP 

Students move through the steps to write 

      
perpendicular to another line. 

TYPE 

Students describe an error made when 

a       
and through a point. 
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A.CED.2, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 9 

TAP 

Students select the correct value or phrase 

to complete each sentence. 

CHECK 

Students complete the Check online 

to determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 9 Determine Line Relationships 

Teaching the Mathematical Practices 

1 Monitor and Evaluate Point out that in this example, students 

must stop and evaluate their progress and change course to find 

the ultimate solution. 

Questions for Mathematical Discourse 

AL What do you need to know about a pair of lines in order to 

determine whether they are parallel or perpendicular? their slopes 

OL What is true about the slopes of parallel lines? They are the same. 

What is true about the slopes of perpendicular lines? They are 

negative reciprocals of each other, so their product is -1. 

BL Why is the product of the slopes of a pair of perpendicular lines 

always the same number? Sample answer: Because the slopes of 

perpendicular lines are negative reciprocals of each other, and the 

product of a number and its reciprocal is always 1, the product of 

the slopes will always be -1. 

Common Error 

Some students may forget to simplify one or both slopes, and therefore 

may not correctly identify the relationship between them. To help 

students avoid making this error, encourage students to write the slopes 

in simplest form. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.2, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–36 

2 exercises that use a variety of skills from this 37–48 

lesson 

3 exercises that emphasize higher-order and 49–55 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–47 odd, 49–55 

• Extension: Parallelograms on the Coordinate Plane 

• Equations of Lines 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–55 odd 

• Remediation, Review Resources: Greatest Common Factor 

• Personal Tutors 

• Extra Examples 1–9 

• Prime Numbers, Factors, and Multiples 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–35 odd 

• Remediation, Review Resources: Greatest Common Factor 

• Quick Review Math Handbook: Writing Equations in Point-Slope Form 

• ArriveMATH Take Another Look 

• Prime Numbers, Factors, and Multiples 
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A.CED.2, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

305-306 Module 5 • Creating Linear Equations
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Lesson 5-3 S.ID.6a, S.ID.6c 

Scatter Plots and Lines of Fit 

LESSON GOAL 

Students use scatter plots to make and evaluate predictions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Scatter Plots 

• Evaluate Correlation 

Explore: Making Predictions by Using a Scatter Plot 

Develop: 

Lines of Fit 

• Write an Equation for a Line of Fit 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Equations for Lines of Best Fit ● ● ● 

Extension: Latitude and Temperature ● ● ● 

Language Development Handbook 

Assign page 29 of the Language Development 

Handbook to help your students build 

mathematical language related to using scatter 

plots to make and evaluate predictions. 

ELL You can use the tips and suggestions on 

page T29 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Statistics & Probability 

Standards for Mathematical Content: 

S.ID.6a Fit a function to the data; use functions fitted to data to 

solve problems in the context of the data. 

S.ID.6c Fit a linear function for a scatter plot that suggests a 

linear association. 

Standards for Mathematical Practice: 

5 Use appropriate tools strategically. 

6 Attend to precision. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students created linear equations in point-slope form and standard form. 

A.CED.2, A.CED.3 

Now

Students use scatter plots and lines of fit to make and evaluate predictions. 

S.ID.6a, S.ID.6c 

Next 

Students will determine whether a situation illustrates correlation or causation. 

S.ID.9 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of and fluency with scatter plots (first studied in Grade 

8) to prepare for using lines of fit to make predictions. They apply 

their understanding of linear associations by solving real-world 

problems. 

Mathematical Background 
A scatter plot consists of graphs of ordered pairs that belong to a set in 

which the x-coordinate represents one real-world measurement and the 

y-coordinate represents another. If a set of data exhibits a linear trend, 

a line of fit can be drawn and an equation of the line can be written to 

summarize the data. 
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S.ID.6a, S.ID.6c 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• writing linear equations given one point and the slope 

Answers: 

1. y = 2x - 4 

2. y = -3x - 5 

3. y = 1.5x + 6 
_ 10 _ 4. y = -x + 3 

5. y = 65x + 75; $270 

Launch the Lesson 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern of the 

data in the scatter plot and to explain how the data can be used to 

make predictions about the future. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

MPMP
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S.ID.6c 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Making Predictions by Using a 
Scatter Plot 

Objective 

Students use a sketch to explore using a line of fit to make predictions 

about a set of data. 

Teaching the Mathematical Practices 

3 Reason Inductively In this Explore, students will use inductive 

reasoning to make plausible arguments. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to create a scatter plot for a given set of data. 

They will explore how a scatter  plot can be used to approximate a line 

of best fit, and how that line can be used to help make predictions about 

additional data values. They will be guided through the exploration by a 

series of questions. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to analyze the data and complete the 

exercises. 

TYPE 

Students answer questions about the created graph. 

(continued on the next page) 
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S.ID.6c 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Making Predictions by Using a 
Scatter Plot ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What do you notice about how the location of the line is related to the 

points? Sample answer: The line is drawn in such a way so that there 

are about the same number of points above the line as below the line. 

• Why is the line helpful? Sample answer: You can use it to estimate 

additional data values. 

Inquiry 

How can you use a scatter plot to estimate unknown data? Sample answer: 

If the data have a linear relationship, you can find a line to describe the 

data. Then, use the line to estimate unknown data. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 

307d Module 5 • Creating Linear Equations
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S.ID.6a, S.ID.6c 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Scatter Plots 

Objective 

Students categorize the correlation of a set of data in a scatter plot. 

Teaching the Mathematical Practices 

2 Create Representations Guide students to compare the 

different representations of correlations in this Learn. 

Important to Know 

The concept of bivariate data will be new to most students. Explain 

that there may or may not be a relationship between the two variables, 

and that a scatter plot can help identify a trend in the data. Help them 

to see that a trend is indicated when the general pattern in the data is 

somewhat linear, either increasing or decreasing. 

Example 1 Evaluate Correlation 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about correlation to solving a real-world problem. 

Questions for Mathematical Discourse 

AL Looking at the scatter plot, do the two variables appear to be 

related? Explain how you know. Yes; sample answer: While the 

data is all over, there are several points that suggest a line with a 

positive slope. 

OL What does the graph indicate about the data? Sample answer: In 

general, the taller a player, the more he weighs.  

BL How is slope related to the description of a linear correlation? 

Sample answer: In a positive correlation, the points tend to 

approximate a line with a positive slope. In a negative correlation, 

the points tend to approximate a line with a negative slope. 

Common Error 

Students may have difficulty determining a trend because the data varies 

widely. Explain that not all of the data points need to lie on a line for there 

to be a correlation. The degree to which the points do approximate a line 

indicates the strength of the correlation. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap each card to learn about 

correlation. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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S.ID.6a, S.ID.6c 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TYPE

Students answer a question to show they 

understand lines of fit. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE

Enrichment Activity BL

Write (1, 10.1), (2, 9.8), (3, 10), (4, 10.5), (5, 10.4), (6, 10.8), and (7, 10.3) on 

the board. Have students work in pairs, and challenge them to use the 

data to draw two scatter plots: one that indicates no correlation, and 

one that indicates a positive correlation. Discuss how graphs can be 

manipulated to lead to differing conclusions about a set of data. 

Learn Lines of Fit 

Objective 

Students make and evaluate predictions by fitting linear functions to sets 

of data. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

About the Key Concept 

If a scatter plot shows a linear trend, you can draw a line of fit to model 

that trend. Once a line is drawn, you can find an equation of that line and 

use that equation to make predictions about additional data points. 

Common Misconception 

A common misconception some students may have is that a line of fit 

must pass through at least one point on the scatter plot. This is not 

true. The line of fit must follow the trend of the data, but need not pass 

through any of the points. 

MPMP
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S.ID.6a, S.ID.6c 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write an Equation for a Line 
of Fit 

Teaching the Mathematical Practices 

4 Make Assumptions Have students explain an assumption or 

approximation that was made to solve the problem. 

Questions for Mathematical Discourse 

AL Once the line is drawn, how can you determine its equation? 

Sample answer: I can use two points that lie on the line to find its 

slope. Then I can use the slope and one of the points to write an 

equation in point-slope form. 

OL Is it possible that two different people could write different 

equations for a line of fit and both be correct? Explain. Yes; sample 

answer: The two people may have drawn slightly different lines, 

and therefore would have used different points to create the 

equation. 

BL How does the strength of a linear correlation affect the accuracy 

of the equation of a line of fit for the data? Sample answer: The 

stronger the relationship, the closer the points will be to the line, 

making it a more accurate model of the data. 

Common Error 

Some students may use 2005 and 2025 for the values of x when using the 

equation  to make their predictions. Refer them back to the table and the 

graph to help them see that the x-value represents the number of years 

since 2000, not the year itself. 

MPMP

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to 

writing an equation for a line of fit. 

TYPE 

Students describe what the slope and 

y-intercept mean in context and thena 
discuss assumptions made. 
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S.ID.6a, S.ID.6c 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

DIFFERENTIATE

Enrichment Activity BL

IF students need more practice making and interpreting scatter plots, 

THEN have each student make a scatter plot of their age ( -values)x  and 

height ( -values)y  for the first ten years of their life. Students estimate 

their heights as needed, but check to be sure estimates are reasonable. 

Ask them to draw a line of fit and write the slope-intercept form of an 

equation for the line. Then ask them to compare their current height with 

that derived from their equation. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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S.ID.6a, S.ID.6c 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–6 

2 exercises that use a variety of skills from this lesson 7–16 

3 exercises that emphasize higher-order and 17–21 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–15 odd, 17–21 

• Extension: Latitude and Temperature 

• Scatter Plots and Lines of Best Fit 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–21 odd 

• Remediation, Review Resources: Equations for Lines of Best Fit 

• Personal Tutors 

• Extra Examples 1, 2 

• Scatter Plots and Lines of Best Fit; Equations of Lines 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–5 odd 

• Remediation, Review Resources: Equations for Lines of Best Fit 

• Quick Review Math Handbook: Scatter Plots and Lines of Fit 

• ArriveMATH Take Another Look 

• Scatter Plots and Lines of Best Fit;  Equations of Lines 

Answers

7a. 

11a. 
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S.ID.6a, S.ID.6c 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

11b. Sample answer: x represents the number of years since 2005, so year 

2005 is represented by x = 0 and year 2020 is represented by x = 15. 

Two points on the line of best fit are (4, 175) and (12, 189). Use these two 

points to find the slope to be 1.75 and the equation of the line of best fit 

to be y = 1.75x + 168. 

12a. 

14b. Sample answer: The number of miles a car has driven and the number of 

gallons of gasoline in the tank; this would also be a negative correlation 

because as a car is driven, the amount of gasoline remaining in the tank 

decreases. 

15a. 

15b. Sample answer: About 81.8; The data show a positive correlation, so as 

the years increase, the life expectancy also increases. Therefore, the life 

expectancy should be higher than that of a baby born in 2010. 

16a-b. 

16e. Sample answer: (0, 125); The y-intercept means that 0 workers will take 

125 minutes to complete the job. However, if there are no workers, the 

job will not get done at all. So, the equation can only be used to model 

the time it takes at least 1 worker to complete the job. 

21. Sample answer: You can visualize a line to 

determine whether the data has a positive 

or negative correlation. The graph shows 

the ages and heights of people. To predict 

a person’s age given his or her height, write 

a linear equation for the line of fit. Then 

substitute the person’s height and solve 

for the corresponding age. You can use the 

pattern in the scatter plot to make decisions. 
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Lesson 5-4 S.ID.9 

Correlation and Causation 

LESSON GOAL 

Students determine whether a situation illustrates correlation or 

causation. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Collecting Data to Determine Correlation and Causation 

Develop: 

Correlation and Causation 

• Correlation and Causation by Graphing 

• Causation and Correlation by Situation 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Scatter Plots ● ● ● 

Extension: Lurking Variables ● ● ● 

Language Development Handbook 

Assign page 30 of the Language Development 

Handbook to help your students build 

mathematical language related to correlation 

and causation. 

ELL You can use the tips and suggestions on 

page T30 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Statistics & Probability 

Standards for Mathematical Content: 

S.ID.9 Distinguish between correlation and causation. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

3 Construct viable arguments and critique the reasoning of others. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students used scatter plots and lines of fit to make and evaluate predictions. 

8.SP.2, 8.SP.3, S.ID.6a, S.ID.6c 

Now

Students determine whether a situation illustrates correlation or causation. 

S.ID.9 

Next 

Students will use best-fit lines and correlation coefficients to determine how 

well linear functions fit sets of data. 

S.ID.6, S.ID.8 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on what they 

have learned about linear associations to gain understanding about 

the differences between correlation and causation. They apply their 

understanding by differentiating between situations in real-world 

contexts. 

Mathematical Background 
Some correlations may be purely coincidental, while others may have 

a common underlying cause. For those situations where the change in 

one variable is the cause for the change in the other, the relationship is 

one of causation. It is important to note that correlation does not imply 

causation. Two variables may have a positive or negative correlation, but 

may not have a causal relationship. 

Lesson 5-4 • Correlation and Causation 315a

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0437.xhtml


S.ID.9 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying patterns of association between two quantities 

Answers: 

1. positive 

2. no 

3. negative 

4. not linear 

5. negative 

Launch the Lesson 

Teaching the Mathematical Practices 

3 Construct Arguments Encourage students to use the 

information from the video to construct an argument about 

whether Marcus' decision to not order any more snow shovels is 

reasonable. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use this vocabulary term in this lesson. You 

can expand the row if you wish to share the definition. Then discuss the 

questions below with the class. 

MPMP
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S.ID.9 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Collecting Data to Determine 
Correlation and Causation 

Objective 

Students collect data to explore the difference between correlation and 

causation. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will work in groups of 5. They will collect data on hand length 

and shoe size  from the members of their group. They will then use the 

data to construct a scatter plot. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to graph the collected data. 

TAP 

Students select the correct type of correlation. 

TYPE 

Students answer questions about the sketch. 

a 

(continued on the next page) 
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S.ID.9 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Collecting Data to Determine 
Correlation and Causation ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What does your graph tell you about the data? Sample answer: In 

general, students with bigger hands wear larger shoes. 

• Why would the scatter plot for a causation situation indicate a 

correlation? Sample answer: Because as one variable increases, the 

other would increase or decrease linearly, reflecting the causation. 

Inquiry 

What is the difference between correlation and causation? Sample 

answer: Correlation means that two sets of data show a relationship 

while causation means that one set of data depends on the other. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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S.ID.9 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Correlation and Causation 

Objective 

Students determine whether a data set or situation illustrates correlation 

or causation by analyzing the data or situation. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Important to Know 

When a correlation exists between two variables, there may be a factor that is 

influencing both of the variables. It is important to know that this does not mean 

that causation exists between the two variables. For example, the number of 

ice cream cones sold by a vendor at the beach on a given day and the number 

of ocean rescues on that day may exhibit a positive correlation due to the fact 

that both of these variables likely increase or decrease in tandem. However, 

neither variable causes the other. The fact that both of these variables may be 

affected by the temperature at the beach (which, in turn, affects the number of 

people at the beach) does not mean that the data exhibit causation. 

Example 1 Correlation and Causation by 
Graphing 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about correlation and causation to solving a real-world 

problem. 

Questions for Mathematical Discourse 

AL What type of correlation does the data exhibit? positive correlation 

What does this tell you about the data? Sample answer: As the 

amount of mozzarella consumed increases, so does the number of 

civil engineering doctorates awarded. 

OL Does the positive correlation mean that the amount of mozzarella 

cheese consumed affects the number of doctorates awarded? 

Explain your reasoning. Sample answer: No; eating mozzarella 

cheese does not give you a degree. This is a correlation, not a 

causation. 

BL What factors might have an effect on the number of doctorates 

awarded? Sample answers: the job market, financial aid for 

graduate school, engineering companies paying for their workers 

to continue their education 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand why correlation does not a 
prove causation. 
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S.ID.9 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE 

Students answer a question to show they 

understand how the survey could be a 
changed to show causation. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Causation and Correlation 
by Situation 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What is the dependent factor? risk of developing heart disease 

OL What is the independent factor? average weekly time spent 

exercising 

BL Can the university state that this is the only cause for developing 

heart disease? Why? No; sample answer: There are many other 

factors that contribute to heart disease. This study shows only a 

causation between lack of exercise and heart disease. 

DIFFERENTIATE 

Language Development Activity AL ELL 

IF students are having difficulty differentiating between causation and 

correlation, 

THEN pair students together and have one student write situations 

that represent causation and situations that represent simply 

correlation, and have the other student determine which is which. 

Then have students reverse roles. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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S.ID.9 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–6 

2 exercises that use a variety of skills from this lesson 7–10 

3 exercises that emphasize higher-order and 11–13 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–9 odd, 11–13 

• Extension: Lurking Variables 

• Scatter Plots and Lines of Best Fit 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–13 odd 

• Remediation, Review Resources: Scatter Plots 

• Personal Tutors 

• Extra Examples 1, 2 

• Scatterplots and Lines of Best Fit 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–5 odd 

• Remediation, Review Resources: Scatter Plots 

• Quick Review Math Handbook: Correlation and Causation 

• ArriveMATH Take Another Look 

• Scatterplots and Lines of Best Fit 

Answers

1a. 

1c. The relationship may be a causation. Since both are frozen desserts, 

eating more frozen yogurt may cause people to decrease the amount 

of sherbet they eat. Other things that might influence the data are 

an increase in frozen yogurt stores and a decrease in popularity or 

availability of sherbet. 
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S.ID.9 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

2a. 

2c. The relationship is a correlation, but not a causation. An increase 

in minutes reading may be related to increased minutes watching 

television. Both activities might be affected by an increase in free time 

for leisure activities due to retiring and/or children are no longer being 

raised in their household. 

7a. 

7c. The relationship is a correlation, but not a causation. A better yield of 

strawberries does not cause the blueberries to grow poorly. Other factors, 

such as temperature and rain, could be affecting the plants that week. 

8a. 

8c. The relationship is a correlation, but not a causation. Buying sandals 

does not cause someone to not buy snow boots. Other factors, such as 

weather and sales, could be affecting the data. 

12. Sample answer: The data seem to form a line with a positive slope. Most 

of the points follow the line fairly closely, so it shows a strong positive 

correlation. So, when the amount spent on swimsuits increases, so does 

the amount spent on AC. 

13. Sample answer: Correlation does not mean causation. Even though 

there is a strong correlation, that does not mean buying swimsuits 
causes the use of air conditioners. Another factor, like the temperature, 

could be affecting both swimsuit sales and use of air conditioners. 
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Lesson 5-5 S.ID.6, S.ID.8 

Linear Regression 

LESSON GOAL 

Students use best-fit lines and correlation coefficients to determine how 

well linear functions fit sets of data. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Linear Regression and Best-Fit Lines 

• Find a Best-Fit Line 

• Use a Best-Fit Line 

Residuals 

• Graph and Analyze a Residual Plot 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Draw Lines of Best Fit ● ● ● 

Extension: Quadratic Regression ● ● ● 

Language Development Handbook 

Assign page 31 of the Language Development 

Handbook to help your students build mathematical 

language related to best-fit lines and correlation 

coefficients. 

ELL You can use the tips and suggestions on 

page T31 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Statistics & Probability 

Standards for Mathematical Content: 

S.ID.6 Represent data on two quantitative variables on a scatter plot, 

and describe how the variables are related. 

S.ID.8 Compute (using technology) and interpret the correlation 

coefficient of a linear fit 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

5 Use appropriate tools strategically. 

6 Attend to precision. 

Coherence 

Vertical Alignment 

Previous 

Students determined whether a situation illustrates correlation or causation. 

S.ID.9 

Now

Students use best-fit lines and correlation coefficients to determine how well 

linear functions fit sets of data. 

S.ID.6, S.ID.8 

Next 

Students will fit functions to data, including linear, quadratic, and exponential 

models. 

S.ID.6a (Course 1, Course 2) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students bring together all 

that they have learned about linear associations, correlations, and 

causation to find and interpret correlation coefficients. They build 

fluency in using technology to fit functions to data, and they apply 

their understanding by solving real-world problems. 

Mathematical Background 
An equation for a best-fit line can be written for any set of data, but it is 

only useful if the data exhibits a linear trend. A graphing calculator can 

be used to write an equation for the best-fit line and find the correlation 

coefficient. The closer the correlation coefficient is to 1 or –1, the more 

closely the equation models the data. 
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S.ID.6, S.ID.8 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• using scatter plots to evaluate trends and make predictions 

Answers: 

1. 66 

2. 80 

3. 94 

4. No; once they reach a certain point, a student will not be able to 

increase their study time. 

5. Positive; the more time a student studies, the higher the final grade. 

Launch the Lesson 

Teaching the Mathematical Practices 

6 Attend to Precision Encourage students to consider how 

the times recorded at each of the check points could be used to 

determine whether a runner ran at a relatively consistent rate 

throughout the race. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 

MPMP
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S.ID.6, S.ID.8 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Linear Regression and Best-Fit Lines 

Objective 

Students compute and use best-fit lines and correlation coefficients for 

sets of data by using technology to perform linear regressions. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of linear 

regression and best-fit lines in this Learn. 

What Students Are Learning 

Students have already explored lines of fit. In this lesson, students learn 

that there is a line of best fit that can be determined using a calculator. 

Students use a calculator to find the line of best fit, and to identify the 

correlation coefficient associated with the data. 

Common Misconception 

A common misconception some students have is believing that the 

smaller the correlation coefficient, the weaker the correlation. This is not 

true. Explain that the closer the correlation coefficient is to 0, the weaker 

the correlation; the closer it is to -1 or 1, the stronger the correlation. 

Example 1 Find a Best-Fit Line 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the question posed in the Use a Source feature. 

Questions for Mathematical Discourse 

AL What patterns do you  notice in the table? Sample answer: In 

general, as the year increases the number of hits decreases. 

OL How would the equation change if the values used for List 1 were 

the years? Sample answer: The slope would be the same but the 

y-intercept would be different.

BL What is the correlation coefficient? What does it mean? -0.8022; 

sample answer: It means the equation models the data well. 

The closer this number is to 1 or to -1, the better the equation 

represents the data. 

Common Error 

Student may forget to clear L1 and L2 on their calculators before 

entering a new set of data. This error will produce an incorrect result. 

Help students to avoid making this error by making the first step in the 

procedure “Clear L1 and L2.” 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

DRAG & DROP 

Students drag and drop the correlation 

coefficients in order from weakest to 

strongest. 
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S.ID.6, S.ID.8 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 1 

TAP 

Students move through the steps to find 

the best-fit line using a TI-calculator. 

TYPE 

Students choose another baseball player 

and research the total number of hits per a 
season to create a line of best fit. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Students have performed linear regression to find the equation of the 

best-fit line for a set of data. 

Ask: 

What does the best-fit line tell you about the data set it represents? 

Sample answer: It tells you what the relationship between the two 

variables is, and gives you an equation that you can use to find 

additional data points. 

DIFFERENTIATE 

Language Development Activity ELL 

Beginning Help students access text by working through Examples 

using a graphing calculator display. Use a poster of the keyboard to 

point out each step as you work through the problems and explain 

using short phrases. 

Intermediate Provide students with a study guide to make the lesson 

accessible to all students. Paraphrasing content helps students make 

connections more easily. 

DIFFERENTIATE 

Enrichment Activity BL 

Remind students that outliers are points that are significantly distant 

from the other data points. Have students work with a partner to 

discuss how removing an outlier from a set of data impacts the line of 

best fit and the residual plot for the data. 

Sample answer: Removing an outlier changes the line of best fit, as it 

changes the regression equation. It also results in a residual plot that 

indicates that the line is a better fit for the data. 
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S.ID.6, S.ID.8 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Use a Best-Fit Line 

Teaching the Mathematical Practices 

4 Make Assumptions In the Study Tip, have students point out 

where an assumption or approximation was made in the solution. 

Questions for Mathematical Discourse 

AL What are two things that need to be done to solve this problem? 

Write an equation of the best-fit line, and then use the equation to 

find the estimate. 

OL How can the regression equation be used to find the amount of 

sales in 2020? Substitute 11 for x and find the value of y. 

BL How could the regression equation be used to find when the sales 

will reach 5 billion? Sample answer: Substitute 5000 for y and find 

the value of x. This is the years since 2009, so you would need to 

add 2009 to find the year. 

DIFFERENTIATE 

Reteaching Activity AL 

IF students are having difficulty using a graphing calculator to perform 

the linear regression and graph the equation, 

THEN use a poster of the calculator keyboard to point out each step as 

you work through the problems. Encourage students to take notes of 

the steps, using their own words to  write instructions that they will find 

helpful. 

Essential Question Follow-Up 

Students have created linear functions that represent real-world data 

using linear regression. 

Ask: 

What does a linear regression equation tell you about the data that it 

represents? Sample answer: It gives you an approximation of how the 

variables are related. 

MPMP

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to find 

the best-fit line using a TI-calculator. 

TYPE 

Students explain why it is helpful to define 

a x as years since 2007.
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S.ID.6, S.ID.8 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TAP 

Students tap each card to see if the 

residual plot indicates a good fit. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Residuals 

Objective 

Students determine how well functions fit sets of data by plotting and 

analyzing residual plots. 

Teaching the Mathematical Practices 

3 Construct Arguments In the Think About It! for this Learn, 

students will use stated assumptions, definitions, and previously 

established results to construct an argument. 

Example 3 Graph and Analyze a Residual 
Plot 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

Questions for Mathematical Discourse 

AL Does the slope of the best-fit line mean that the price is increasing 

or decreasing? Why? Increasing; sample answer: If the slope is 

positive, then the price is increasing. If the slope is negative, then 

the price is decreasing. 

OL What does the residual plot show? Sample answer: There are 

points both above and below the line of best fit. 

BL Are there any outliers in the data? no What does that indicate 

about the data? Sample answer: It indicates that the cost of a 

10-person Thanksgiving dinner increases at about the same rate 

from year-to-year. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP

MPMP
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S.ID.6, S.ID.8 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–8 

2 exercises that use a variety of skills from this 9–13 

lesson 

3 exercises that emphasize higher-order and 14–17 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–13 odd, 14–17 

• Extension: Quadratic Regression 

• Scatter Plots and Lines of Best Fit 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–17 odd 

• Remediation, Review Resources: Draw Lines of Best Fit 

• Personal Tutors 

• Extra Examples 1–3 

• Scatterplots and Lines of Best Fit 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–7 odd 

• Remediation, Review Resources: Draw Lines of Best Fit 

• Quick Review Math Handbook: Regression and Median-Fit Lines 

• ArriveMATH Take Another Look 

• Scatterplots and Lines of Best Fit 
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S.ID.6, S.ID.8 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

9b. r ≈ 0.359; The equation does not model the data well. Its value 

means that as the years since the 2011–2012 school year increase, the 

percentage of students in public school who met all six of California’s 

physical fitness standards each year varies. 

12. The slope of the linear regression line is positive, so the correlation 

coefficient should be positive. Because the equation models the 

data very well, there is a strong correlation, so it should be about 0.8 

or greater. 
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Lesson 5-6 A.CED.2, F.BF.4a 

Inverses of Linear Functions 

LESSON GOAL 

Students find inverses of functions. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Inverses of Relations 

• Inverse Relations 

• Find Inverse Relations from a Table 

• Graph Inverse Relations 

Explore: Comparing a Function and its Inverse 

Develop: 

Inverses of Linear Functions 

• Find an Inverse Linear Function 

• Find Inverses of Linear Functions 

• Apply Inverse Linear Functions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Function Tables ● ● ● 

Extension: One-to-One and Onto Functions ● ● ● 

Language Development Handbook 

Assign page 32 of the Language Development 

Handbook to help your students build 

mathematical language related to the inverses 

of functions. 

ELL You can use the tips and suggestions 

on page T32 of the handbook to support 

students who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra, Functions 

Standards for Mathematical Content: 

A.CED.2 Create equations in two or more variables to 

represent relationships between quantities; graph equations 

on coordinate axes with labels and scales. 

F.BF.4a Solve an equation of the form f x( ) = c for a simple function 

f that has an inverse and write an expression for the inverse.

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

4 Model with mathematics. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students understood the concept of a function. 

8.F.1 

Now

Students find inverses of functions. 

A.CED.2, F.BF.4a 

Next 

Students will understand the relationship between functions and their inverses, 

and whether the inverse of a function is also a function. 

F.BF.4 (Course 2) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, expand on what students 

have learned about linear functions to gain understanding of inverses 

of linear functions. They build fluency by finding inverses of relations 

and functions, and they apply their understanding by solving 

real-world problems. 

Mathematical Background 
The inverse of a relation is the set of ordered pairs obtained by 

interchanging the x-coordinate and y-coordinate of each ordered pair 
–1of the original relation. A linear function f x( ) has an inverse function f ( )x  

that can be found by replacing f x( ) with y, interchanging x and y in the 
–1equation, solving for y, and then replacing y with f ( ).x  
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A.CED.2, F.BF.4a 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• making function tables 

Answers 

1. 2. 3. _ z _ w 3w x 2x - 1 z 2 +
4 

0 0 1 1 0 1 

0.5 1.5 4 7 1 1.25 

0.6 1.8 9 17 4 2 

1 3 18 35 8 3 

10 30 50 99 21 6.25 

_ x _ 4. y = x + 5 5. y = 3x + 1 6. y =
6 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Analyze Relationships Mathematically Point out that to make 

the formula Isabel knows easier to use, students will need to 

understand the relationship between a function and its inverse. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Comparing a Function and its Inverse 

Objective 

Students use a sketch to explore inverse functions. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch of the graph of a function and its inverse to 

explore the relationship between the two graphs. A series of questions 

will guide students through the exploration, leading them to observe 

the relationship between the coordinates of points on the two graphs. 

Students will also explore the relationship between the graphs and the 

line y = x. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore two 

inverse functions. 

TYPE 

Students answer questions regarding the 

a relationship of inverse functions using 

the activity. 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question 

a and can view a sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Comparing a Function and Its 
Inverse ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• If the point ( ,x  y) lies on the graph of a function, what point must lie on 

the graph of its inverse? (y, x) 

• If the graph of a function is a line, will the graph of its inverse always 

be a line? Explain. Sample answer: Yes; because the graphs of the two 

functions are reflections across the line y = x, and the reflection of a 

line is another line, the graph of the inverse will also be a line. 

Inquiry 

How can you graph the inverse of a function? Sample answer: Reverse 

the coordinates of the points on the function to reflect the graph across 

the line y = x. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.2, F.BF.4a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Inverses of Relations 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Important to Know 

Every relation has an inverse. However, not every function has an inverse 

that is a function. The first part of this lesson deals with relations and 

their inverses. The second part of the lesson will address the inverses of 

functions. 

Common Misconception 

Students may think that in order for a relation to have an inverse, the 

relation must consist of a finite number of ordered pairs. Explain that 

although initially they will be working with relations consisting of a finite 

number of ordered pairs, they will later extend their understanding to 

relations containing infinitely many ordered pairs. 

Example 1 Inverse Relations 

Teaching the Mathematical Practices 

7 Use Structure Help students to see the pattern when 

determining the inverse of the relation in the example. Encourage 

students to explain how to use this pattern to write the inverse of 

any relation. 

Questions for Mathematical Discourse 

AL What is the domain of this relation? { 8,-  0, 11, 12} 

What is the range? { 6,-  3, 14, 52} 

OL What is the domain of the inverse of this relation? { 6,-  3, 14, 52} 

What is the range? { 8,-  0, 11, 12} 

BL Is it possible for a point to be in the relation and its inverse? 

Explain. Yes; sample answer: If a point in the relation lies on the 

line y = x, meaning that the x and y values are the same, then it 

will also be in the inverse relation. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand the relationship between the a 
domains and ranges of inverse relations. 

Lesson 5-6 • Inverses of Linear Functions 327 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0457.xhtml


A.CED.2, F.BF.4a 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

DRAG & DROP 

Students drag and drop values to 

complete the coordinates of the inverse. 

CHECK 

Students complete the Check online 

to determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Find Inverse Relations from a Table 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationship between the table of values and the ordered pairs 

that comprise the inverse of the relation. 

Questions for Mathematical Discourse 

AL What does the table tell you about the ordered pairs that belong to 

the relation? Sample answer: It shows you which values make up 

the ordered pairs. 

OL How would you make a table for the inverse relation? Switch the 

values in the x-row to be in the y-row, and the values in the y-row 

to be in the x-row. 

BL What does the table tell you about the domain and range of the 

inverse relation? The domain of the inverse relation consists of 

the elements in the y-row, and the range of the inverse relation 

consists of the elements in the x-row. 

Example 3 Graph Inverse Relations 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL Why do you need to identify the coordinates of some of the points 

that lie on the given line? Sample answer: so that you can create 

some ordered pairs that belong to the inverse relation 

OL Where do the graph of the given relation and the graph of the 

inverse relation intersect? Why? (1, 1); Sample answer: The 

coordinates of one of the points on the graph of the relation are 

the same value. That ordered pair belongs to the inverse relation, 

as well, so that point lies on both lines. 

BL What is the graphical relationship between the inverse and original 

relation? The graph of the inverse is the graph of the original 

relation reflected across the line y = x. 

DIFFERENTIATE 

Enrichment Activity BL 

2 Have students graph the inverse of y = x , following these instructions: 
2 First, graph y = x on a coordinate plane by creating a table of values. 

Then, find points on the graph of the inverse by exchanging the 

x- and y-coordinates in each ordered pair from the table. Plot these

new points on the same coordinate plane. Finally, connect the new 
2 points with a smooth curve, using the graph of y = x as a guide. 

Remind students that the graphs of inverse relations are reflections 

of each other across the line y = x, and encourage them to use this 

information to help them draw their graphs. 

MPMP

MPMP

328 Module 5 • Creating Linear Equations 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0458.xhtml


A.CED.2, F.BF.4a 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Inverses of Linear Functions 

Objective 

Students find inverses of linear functions by using the algorithm for 

finding an inverse. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

inverses of linear functions in this Learn. 

Example 4 Find an Inverse Linear Function 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, "Does this make sense?" Point out that in this 

example, students should check their answer by graphing f x( ) and 
-1 f ( )x  on the same coordinate plane with y = x. 

Questions for Mathematical Discourse 

AL In Step 2, why do you interchange x and y? because in the 

inverse function, the x- and y-values from the original function are 

interchanged 

OL How are the function and the inverse function related? Sample 

answer: The input of the function is the output of the inverse function 

and the output of the function is the input of the inverse function. 

BL How do the operations performed on the input variable in the 

function and in its inverse compare? They are inverse operations 

performed in the reverse order. 

Example 5 Find Inverses of Linear Functions 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL How do you use a graph to check that two functions are inverses 

of each other? Sample answer: You check to see if the graphs are 

reflections of each other across the line y = x. 
3 __ 3 __ 

OL Why do you multiply each side by - instead of ? Sample 
2 2 

answer: To solve for y, you must multiply by the reciprocal, which 
_ 3 _ is - , to undo the original operation. 
2 

BL How could you find the coordinates of the point of intersection 

of the graph of a function and the graph of its inverse? Sample 

answer: You can set the two rules equal to each other and 

solve for x. That answer will be both the x-coordinate and the 

y-coordinate of the point of intersection, as the point also lies on

the graph of the line y = x. 

MPMP

MPMP

MPMP

Interactive Presentation 

Learn 

WATCH

Students can watch a video about finding 

inverse functions. 
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A.CED.2, F.BF.4a 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 6 

TAP 

Students move through the step to finding 

and applying the inverse of a linear 

function. 

CHECK 

Students complete the Check online 

to determine whether they are ready 

to move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Apply Inverse Linear Functions 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students will apply what 

they have learned about inverse functions to solving a real-world 

problem. 

Questions for Mathematical Discourse 

-1 AL What does C ( )x  represent in the context of the situation? the 

number of hours you can rent a paddle boat with x dollars 

OL What are the domain and range of C x( ) in the context of the 

situation? The domain is possible times in hours, and the range is 

possible costs to rent the boat. 

-1 BL What are the domain and range of C (x) in the context of the 

situation? The domain is possible costs to rent the boat, and the 

range is possible times in hours. 

Common Error 

Some students may make errors interpreting the function, its inverse, 

and the solution in the context of the situation. Students may benefit 

from identifying what the input and output values of the original function 

represent before they find the inverse. They can then reverse their 

labeling of these quantities (i.e., input for output, output for input) for the 

inverse function, clarifying the contextual interpretation of the inverse 

function. 

Essential Question Follow-Up 

Students have applied inverses in real-world situations. 

Ask: 

What does the inverse of a function tell you about the variables from 

the situation modeled by the original function? Sample answer: It tells 

you how to obtain what was the independent variable in the original 

function when you know the value of what was the dependent variable 

in the original function. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond verbally or by using a mini-whiteboard. Have students 

hold up their whiteboards so that you can see all student responses. Tap to 

reveal the answer when most or all students have completed the Exit Ticket. 

MPMP
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A.CED.2, F.BF.4a 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–26 

2 exercises that use a variety of skills from 27–41 

this lesson 

3 exercises that emphasize higher-order and 42–51 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–41 odd, 42–51 

• Extension: One-to-One and Onto Functions 

• Composition and Inverse Functions 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–51 odd 

• Remediation, Review Resources: Function Tables 

• Personal Tutors 

• Extra Examples 1–6 

• Tables and Graphs of Lines 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–25 odd 

• Remediation, Review Resources: Function Tables 

• Quick Review Math Handbook: Inverse Linear Functions 

• ArriveMATH Take Another Look 

• Tables and Graphs of Lines 

Answers

10. 11. 
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A.CED.2, F.BF.4a 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

12. 13. 

14. 15. 

40d. 

45. Sample answer: This claim is incorrect. The -1 in the inverse function 

notation is not an exponent. As an example, the inverse function for 

y = x + 1 is found by switching x and y and solving for y, which gives
__ 1 ___ y = x - 1. y = x - 1 is not the same as y =, which is not a line. 
( 1)x+  

This method does not work. 

48. always true; Sample answer: If f a( ) = b, then the graph of f x( ) includes 

the point (a, b). If f x( ) and g x( ) are inverses, then the graph of g x( ) 

includes the point (b, a). If (b, a) is included on the graph of g x( ), then 

g b( ) = a.

49. sometimes; Sample answer: f x( ) and g x( ) do not need to be inverse 

functions for f a( ) = b and g b( ) = a. For example, if f x( ) = 2x + 10, 

then f(2) = 14 and if g x( ) = x - 12, then g(14) = 2, but f x( ) and g x( ) are 

not inverse functions. However, if f x( ) and g x( ) are inverse functions, 

then f a( ) = b and g b( ) = a. 

50. 
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Module 5 • Creating Linear Equations 

Review

Rate Yourself
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is it useful to have an equation that models the situation, and not 

just the table of values? 

• When an equation that models a real-world situation is written in slope- 

intercept form or point-slope form, you can easily identify the slope. 

What does the slope tell you about the situation? 

• What does the best-fit line tell you about the data set it represents? 

• What does a linear regression equation tell you about the data that it 

represents? 

• What does the inverse of a function tell you about the variables from 

the situation modeled by the original function? 

Then have them write their answer to the Essential. 

ELL A completed Foldable for this module should include the key 

concepts related to creating linear equations. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Relationships 

Between Quantities and Reasoning with Equations, Expressions and 

Equations, and Descriptive Statistics. 

• Create and Solve Linear Equations 

• Write Linear Equations in Different Forms 

• Computing and Interpreting the Correlation Coefficient 

• Distinguish Between Correlation and Causation 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 5-1 and 5-2 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1-17 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1, 2, 5, 8, 9, 

13, 17 

Multi-Select Multiple answers may be correct.

Students must select all correct 

answers. 

6, 16 

Open Response Students construct their own

response.

3, 4, 7, 10, 11, 

12, 14, 15 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

A.CED.2 5-1, 5-2, 5-6 1, 2, 3, 5, 6, 15, 16 

A.CED.3 5-2 7 

F.BF.4a 5-6 17 

S.ID.6a 5-3, 5-5 10, 13 

S.ID.6c 5-3 8, 9 

S.ID.7 5-1 4 

S.ID.8 5-5 14 

S.ID.9 5-4 11, 12 
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Module 6 

Linear Inequalities 

Module Goals

• Students write and solve linear inequalities. 

• Students graph linear inequalities in two variables. 

• Students apply linear inequalities in problem-solving situations. 

Focus 

Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Also addresses A.CED.3 and A.REI.12. 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Coherence 

Vertical Alignment 

Previous 

Students constructed simple one-variable inequalities to solve real-world 

problems. 

7.EE.4 

Now

Students write, solve, and graph inequalities. 

A.CED.1, A.REI.3 

Next 

Students will solve systems of inequalities. 

A.REI.12 (Course 1, Course 2) 

Rigor 

The Three Pillars of Rigor 

To help students meet standards, they need to illustrate their ability to 

use the three pillars of rigor. Students gain conceptual understanding as 

they move from the Explore to Learn sections within a lesson. Once they 

understand the concept, they practice procedural skills and fluency and 

apply their mathematical knowledge as they go through the Examples 

and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

6-1 Solve One-Step Inequalities A.CED.1, A.REI.3 2 1 

6-2 Solving Multi-Step Inequalities A.CED.1, A.REI.3 1 0.5 

6-3 Solving Compound Inequalities A.CED.1, A.CED.3 2 1 

Put It All Together: Lessons 6-1 through 6-3 1 0.5 

6-4 Solving Absolute Value Inequalities A.CED.1, A.CED.3 1 0.5 

6-5 Graphing Inequalities in Two Variables A.CED.3, A.REI.12 1 0.5 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 11 5.5 
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Module Resource 

CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Graphs of Linear Inequalities 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students determine which graph matches the correct inequality and explain 

their choices. 

Targeted Concepts Understand the relationship between symbolic and graphic 

representations of linear inequalities. 

Targeted Misconceptions 

• Students shade the incorrect region when they lack understanding of the relationship 

between the graphical representation of an inequality to solutions of the algebraic 

representation. 

• Students incorrectly use a dotted boundary line when an equality is included (≤ and ≥) 

or a solid line when it is not (< and >). 

• Students may incorrectly graph equations of horizontal and vertical lines by 

interchanging them. 

Use the Probe after Lesson 6-5. 

Correct Answers: 

1. A 2. D 3. F 4. G 

Collect and Assess Student Answers 

If the student selects 

these responses… 

Then the student likely… 

1. C 

2. B 

3. E 

4. H 

is having difficulty choosing the region that represents the correct solution of the 

inequality. 

1. B

2. C

3. H

4. E

is incorrectly using a solid boundary line for inequalities (< and >) and a dotted line 

for inequalities that include the line (≤ and ≥). 

is graphing a “y = a constant” equation as a vertical line and an “x = a constant” 

equation as a horizontal line. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to 

assign the following resources. 

• Graphing Linear Inequalities 

• Lesson 6-5, Learn, Examples 1–3 

Revisit the Probe at the end of the module to be sure that your students no longer carry 

these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

How can writing and solving inequalities help you solve problems 

in the real world? Sample answer: Writing and solving inequalities can 

help me determine the solution sets of problems in the real world. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus Students write about the different ways inequalities can be solved 

as these methods are presented in the lessons of this module. 

Teach Have students make and label their Foldables as illustrated. 

Students should fill in the appropriate sections with their notes, diagrams, 

and examples as they cover each lesson in this module. 

When to Use It Encourage students to add to their Foldables as they 

work through the module and to use them to review for the chapter test. 

Launch the Module 

For this module, the Launch the Module video uses calculating costs and 

budget constraints to describe ways of using inequalities to model 

real-world situations. 

Interactive Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define A half-plane is a region on a coordinate plane where graphs of 

ordered pairs are filled. 

Example 

Ask How many half-planes are in this graph? Two 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• solving one-step equations 

• solving multi-step equations 

• graphing on a number line 

• solving equations involving absolute value 

• recognizing solutions of inequalities 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You may want to use the Linear Inequalities section to ensure student 

success in this module. 

Mindset Matters 

“Not Yet” Doesn’t Mean “Never” 

Students with a growth mindset come to understand that just because 

they haven’t yet found a solution, that doesn’t mean they can’t find one 

with additional effort and reasoning. It takes time to reason through the 

different strategies that can be used to solve a problem. 

How Can I Apply It? 

Assign students the Math Probes that are available for each module. 

Have them complete the probe before starting the module and again at 

the specified point in the module or at the end of the module so that they 

can see their progress. 
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Lesson 6-1 A.CED.1, A.REI.3 

Solving One-Step Inequalities 

LESSON GOAL 

Students solve inequalities by using addition, subtraction, multiplication, 

and division. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Graphing Inequalities 

Develop: 

Graphing Inequalities 

• Graph Inequalities 

• Write Inequalities from a Graph 

Explore: Properties of Inequalities 

Develop: 

Solving Inequalities by Using Addition and Subtraction 

• Solve Inequalities by Adding 

• Solve Inequalities by Subtracting 

• Add or Subtract to Solve Inequalities with Variables on Each Side 

• Use an Inequality to Solve a Problem 

Solving Inequalities by Using Multiplication and Division 

• Write and Solve an Inequality 

• Solve an Inequality by Multiplying 

• Solve an Inequality by Dividing 

• Solve an Inequality with a Negative Coefficient 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Write and Solve One-Step Equations ● ● ● 

Extension: Triangle Inequalities ● ● ● 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students constructed simple one-variable inequalities to solve real-world 

problems. 

7.EE.4 

Now

Students solve one-step inequalities. 

A.CED.1, A.REI.3 

Next 

Students will solve multi-step inequalities. 

A.CED.1, A.REI.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand on their 

understanding of equations and use it to build fluency with solving 

one-step inequalities. They apply their understanding of one-step 

inequalities by solving real-world problems. 

Language Development Handbook 

Assign page 33 of the Language Development 

Handbook to help your students build mathematical 

language related to solving inequalities. 

ELL You can use the tips and suggestions 

on page T33 of the handbook to support students 

who are building English proficiency. 
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A.CED.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• solving one-step equations 

Answers: 

1. 34 

2. -12 

3. -68 

4. 90 
2 5. x - 115 = 312; 427 yd 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an inequality 

that can be used to model the situation. Then use the inequality to 

find the amount of U.S. dollars Chandra will need to exchange. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

Mathematical Background 
A linear inequality is an open sentence that contains <, >, ≤, or ≥. 

Inequalities can be solved by using algebraic methods similar to solving 

equations. When solved in this way, inequalities that contain a negative 

coefficient for the variable require special attention when calculating the 

direction of the inequality in the final solution. 

MPMP
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A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Inequalities 

Objective 

Students use a sketch to explore graphing solutions of inequalities. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the exercises 

in this Explore, students will need to use a sketch. Work with 

students to explore and deepen their understanding of graphing 

solutions of inequalities. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will graph inequalities on a sketch, with different values and 

different directions of inequality symbols.  They will then answer a series 

of questions related to the inequalities shown, to solidify understanding 

of the concepts involved. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to explore the solution of the graph of 

an inequality. 

TYPE 

Students answer questions to show they understand inequalities 

and their solutions. 

(continued on the next page) 
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A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question 

and can view a sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Inequalities ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• How is graphing the solution to an inequality different than the solution 

to an equation? Sample answer: An equation has only one answer, 

so it is just a point on the number line. Because an inequality has an 

infinite number of solutions, a portion of the number line needs to be 

shaded as the solution set. 

• How do you think the graph would change for the inequality x ≥ 3? 

Sample answer: 3 is now included in the solution set, so you would 

graph a point at 3 instead of an open circle. 

Inquiry 

How can you graph the solution set of an inequality of the form x < a or 

x > a for some number a? Sample answer: Draw a circle at the endpoint.

Draw an arrow left if the inequality is less than; draw an arrow right if the 

inequality is greater than. 
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Properties of Inequalities 

Objective 

Students use a sketch to explore how addition, subtraction, multiplication, 

and division affect inequalities. 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in this 

Explore. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students adjust the sliders and values for operations on the sketch, 

causing changes in the inequality shown to analyze the relationships 

when operations are applied to values on each side of an inequality. 

Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to determine if the properties of equality 

hold true for inequalities. 

TYPE 

Students answer questions to show they understand the property 

of equalities. 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question 

and can view a sample answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Properties of Inequalities 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why does the height of the bars stay the same for all 

operations? Sample answer: If the bars begin at equal heights, the 

values on each side of the equation are the same. Any changes applied 

to both sides will still make the values the same. 

• Why do you think the inequality symbol changes when you multiply by 

a negative number? Sample answer: Because the values are not the 

same to begin with, multiplying will affect then differently. The greater 

number, multiplied by a negative number, will have a greater absolute 

value but will be the lesser value. 

Inquiry 

Do the properties of equality hold true for inequalities? Explain. No; 

sample answer: The Multiplication and Division Properties of Equality hold 

true only for positive values of c. For negative values of c, the inequality is 

reversed. 
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Inequalities 

Objective 

Students select a graph on a number line that identifies the solution of an 

inequality. 

Teaching the Mathematical Practices 

4 Use Tools Point out that to solve the problem in this Learn, 

students will need to use graphs. 

Example 1 Graph Inequalities 

Teaching the Mathematical Practices 

6 Use Quantities Use the Study Tip to guide students to clarifying 

their use of quantities in this example. Ensure that they specify the 

units of measure used in the problem and label axes appropriately. 

Questions for Mathematical Discourse 

AL When do you shade to the right of the endpoint on the number 

line? when the variable is greater than the numerical value of the 

endpoint 

OL When do you include the endpoint as part of the graph? When the 

inequality is ≥ or ≤, the endpoint is included. 

BL If x < k has solutions for x that include all negative numbers, 

what has to be true about k? Explain. Sample answer: k has to 

be nonnegative. If k were negative, then there would be negative 

values greater than k that would not be included in the solution set. 

Example 2 Write Inequalities from a Graph 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the inequalities and their graphs used in 

this example. 

Questions for Mathematical Discourse 

AL Is the endpoint a solution to the inequality? Explain. No; sample 

answer: The graph of the inequality has an open circle at 1.4 which 

means that 1.4 is not included in the solution. 

OL How would the inequality change if the graph had a dot at 1.4? 

It would be included in the solution, so a ≤ 1.4. 

BL Describe what the number line represents in this example. It 

represents an infinite number of solutions to the inequality, where 

the value of a is less than 1.4. 

MPMP

MPMP

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap on each marker to learn 

how a solution set can be graphed on a 

number line. 

TYPE 

Students answer a question to show they 

understand how to compare and contrast 

the graphs of two different inequalities. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show 

they understand that the Addition and 

Subtraction Properties of Inequalities hold 

true for all inequalities. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Inequalities by Using Addition 
and Subtraction 

Objective 

Students solve linear inequalities by applying the Addition Property of 

Inequality or the Subtraction Property of Inequality. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Learn, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

DIFFERENTIATE 

Language Development Activity AL ELL 

IF students have trouble understanding some of the phrases used to 

indicate inequalities, such as “at most” or “no less than”, 

THEN have them work in pairs or groups to write problems using the 

phrases. Have students write inequalities to represent the situations. 

Example 3 Solve Inequalities by Adding 

Teaching the Mathematical Practices 

3 Justify Conclusions Mathematically proficient students can 

explain the conclusions drawn when solving a problem. This 

example asks students to justify their conclusions. 

Questions for Mathematical Discourse 

AL What is the inverse operation of subtraction? addition 

OL Which property should be used to solve the inequality? Addition 

Property of Inequality 

BL How would you rewrite the solution with the x on the right side of 

the inequality? 25 > x 

DIFFERENTIATE 

Enrichment Activity BL 

Write these three linear inequalities on the board: 

y > 3 y + 1 > 4 5 < y + 2 

Have students solve each linear inequality and compare the solutions. 

Ask students to formulate three more linear inequalities that are 

equivalent to y > 3. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Solve Inequalities by Subtracting 

Teaching the Mathematical Practices 

1 Check Answers Use the Think About It! feature to encourage 

students to check their solution. 

Questions for Mathematical Discourse 

AL What are two values that make the inequality true? Sample 

answers: 50, 65 (any number greater than 37) 

OL Will the point on the graph be opened or closed? Explain. Closed; 

sample answer: The value 37 is included in the solution set 

because the inequality is “greater than or equal to.” 

BL How many solutions are there of the inequality? Explain. Infinitely 

many; sample answer: There are an infinite number of values 

greater than or equal to 37. 

Example 5 Add or Subtract to Solve 
Inequalities with Variables on Each Side 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out the order in which to write the 

solution in set builder notation. 

Questions for Mathematical Discourse 

AL Why is it important to isolate the variable? Sample answer: In 

order to solve for a variable, all like terms need to be together on 

one side of the inequality. 

OL How can you check to make sure your solution is correct? Sample 

answer: Replace y with a number less than or equal to 3 in the 

original inequality and check that it is true. 

BL Why do we not subtract 10y from each side? Sample answer: We 

would be left with 0 on the right side. We need to have variables 

on one side and the constants on the other side. 

Example 6 Use an Inequality to Solve 
a Problem 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

MPMP

MPMP

MPMP

Interactive Presentation 

Example 4 

TYPE 

Students complete the statements to solve 

the inequality. 

TYPE 

Students answer a question to show they 

understand how to check the solution of 

the inequality. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

(continued on the next page) 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Learn 

TYPE

Students answer questions to show they 

understand what must be true about the 

product of three positive real numbers, 

and what happens to the inequality sign 

when each side is divided by a negative 

number. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Questions for Mathematical Discourse 

AL What phrase tells you this is an inequality? Explain. At most; 

Sample answer: This means that there is a range of values that are 

acceptable and an endpoint. 

OL What equation could be used to determine data usage that uses 

exactly all 5 GB of data? 3.7 + g = 5 

BL Could we rewrite the inequality as g + 3.7 ≤ 5? Explain. 

Yes; sample answer: Addition is commutative. 

Learn Solving Inequalities by Using 

Multiplication and Division 

Objective 

Students solve linear inequalities by using multiplication and division. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Important to Know 

If an inequality is multiplied or divided by a positive number, the 

inequality symbol stays the same. If an inequality is multiplied or divided 

by a negative number, the inequality symbol changes direction. 

Essential Question Follow-Up 

Students have explored using and solving inequalities. 

Ask: 

Why is it important to understand what the symbols in a mathematical 

sentence represent? Sample answer: If you are unsure of what the 

symbols represent, you may not translate a verbal representation into 

the correct algebraic representation. 

DIFFERENTIATE

Language Development Activity ELL

Beginning Read the lesson opener or an Example aloud one sentence at 

a time. At the end of each sentence, ask students to say a word or short 

phrase that describes an important piece of information from the sentence. 

Model recording the information in preparation for solving the problem. 

Have students use your model to record information in their notes. 

Intermediate Slowly read the lesson opener or an Example aloud. After 

each sentence or two, pause and ask volunteers to identify an important 

piece of information. Have students write the important ideas in their notes. 

Advanced Tell students to listen without taking notes while you read aloud. 

After you have finished, have students write down what they remember 

from your reading. Have students work in small groups to compare their 

notes. Then have each group discuss the problem and its solution. 

Advanced High Have students practice active listening as you read 

aloud by taking notes. Then have students work in pairs to summarize 

the information and solve the problem. Have pairs share with the class. 

MPMP
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 7 Write and Solve an 
Inequality 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with a 

task. They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change direction, if necessary. 

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them on a 

particular strategy, encourage them to use their own strategies to solve the 

problem and to evaluate their progress along the way. They may or may not 

find that they need to change direction or try out several strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them 

to think of alternate approaches to the problem. Some sample questions 

are shown. 

• H ow can you write the related equation? 

• Which inequality symbol can be used to represent this situation? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

Example 8 Solve an Inequality by Multiplying 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What operation is being performed on the variable? multiplication 

by a fraction 

OL How can you solve the inequality? Multiply each side by the reciprocal. 

BL Why do we reverse the inequality symbol? We are multiplying by a 

negative number. 

MPMP

MPMP

Interactive Presentation 

Apply Example 7 

TAP 

Students move through the steps to solve 

a problem involving an inequality. 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 8 

TYPE 

Students complete the statement to solve 

the inequality. 

TYPE 

Students answer a question to show they 

understand why the inequality symbol was 

reversed. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 9 Solve an Inequality by Dividing 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the inequality and the graph in this 

example. 

Questions for Mathematical Discourse 

AL Will the endpoint be a dot or a circle? How do you know? circle; 

The inequality is <. 

OL How can you solve the inequality? Divide each side by 20. 

BL By what could you multiply the original inequality to isolate the 
_ 1 __ variable?
20 

Example 10 Solve an Inequality with a 
Negative Coefficient 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely 

write or explain their solution methods. Point out that they should 

use clear definitions when they discuss their solutions to the Talk 

About It! feature. 

Questions for Mathematical Discourse 

AL What is the inverse operation of multiplication? division 

OL What happens to the inequality symbol when you multiply or 

divide by a negative number? The inequality symbol reverses 

direction. 

BL What value can you use to check the inequality solution? 

Sample answer: -10 is in the solution region, so 

- -13( 10) = 130 and 130 ≥ 117. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond verbally or by using a mini-whiteboard. Have students 

hold up their whiteboards so that you can see all student responses. Tap to 

reveal the answer when most or all students have completed the Exit Ticket. 

MPMP

MPMP
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–54 

2 exercises that use a variety of skills from this 55–78 

lesson 

3 exercises that emphasize higher-order and 79–82 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–77 odd, 79–82 

• Extension: Triangle Inequalities 

• Writing and Graphing Inequalities; Linear Inequalities 

and Applications 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–81 odd 

• Remediation, Review Resources: Write and Solve One-Step Equations 

• Personal Tutors 

• Extra Examples 1–10 

• Solving One-Step Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–53 odd 

• Remediation, Review Resources: Write and Solve One-Step Equations 

• Quick Review Math Handbook: Solving Inequalities by Multiplication 

and Division 

• ArriveMATH Take Another Look 

• Solving One-Step Equations 

Answers

1. 

2. 

3. 

4. 

5. 

6. 
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

37. {m | m ≤ – }68 38. {a | a < 40} 

39. {c | c > 121} 40. {d | d ≥ 68} 

41. {x | x ≤ 20} 42. {f | f < 432} 

43. {h | h > 21} 44. {j | j ≤ – }16  

45. {n | n ≥ 108} 46. {p | p ≤ 16} 

47. {r | r < 16} 48. {y | y > – }16  

49. {t | t > –1} 50. {v | v < 12} 

3 __ 51. {z | z ≥ 11} 52. {b | b ≤ – } 
4 

_ 1 _ _ 5 _ 53. {d | d > –2 } 54. {f | f < – } 
2 7 

77. Sample answer: Let x represent the decibel level of the calls of a blue 

whale; x - 83 ≤ 105; x ≤ 188. The calls of a blue whale are less than or 

equal to 188 decibels. 

80. Sample answer: Heath is correct. Marty solved the inequality incorrectly 

because the inequality symbol was reversed when dividing by a positive 

number. 
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Lesson 6-2 A.CED.1, A.REI.3 

Solving Multi-Step Inequalities 

LESSON GOAL 

Students solve inequalities by using more than one step. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Modeling Multi-Step Inequalities 

Develop: 

Solving Inequalities Involving More Than One Step 

• Apply Multi-Step Inequalities 

• Write and Solve a Multi-Step Inequality 

Solving Inequalities Involving the Distributive Property 

• Solve an Inequality with the Distributive Property 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Solve Two-Step Equations: 
● ● ● 

px + q = r 

Extension: Graphing Linear Equations to 
● ● ● 

Solve Multi-Step Inequalities 

Language Development Handbook 

Assign page 34 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

multi-step inequalities. 

ELL You can use the tips and suggestions on 

page T34 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.REI.3 Solve linear equations and inequalities in one variable, including 

equations with coefficients represented by letters. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

2 Reason abstractly and quantitatively. 

Coherence 

Vertical Alignment 

Previous 

Students solved one-step inequalities. 

7.EE.4, A.CED.1, A.REI.3 

Now

Students solve multi-step inequalities. 

A.CED.1, A.REI.3 

Next 

Students will solve compound inequalities. 

A.CED.1, A.CED.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of solving one-step inequalities and build fluency with 

solving multi-step inequalities. They apply their understanding of 

multi-step inequalities by solving real-world problems. 

Mathematical Background 
A linear inequality is an open sentence that contains <, >, ≤, or ≥, 

which can be solved by using algebraic methods similar to solving 

equations. Inequalities containing more elaborate expressions require 

additional steps of computations to isolate the variables in a solution 

inequality. 
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A.CED.1, A.REI.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• solving multi-step equations 

Answers: 

1. 1 

2. 2 

3. 6 

4. 6 

5. d + 2d = 42; 28 yr 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Mathematically proficient 

students need to be able to make sense of quantities and their 

relationships. Students can make sense of the information given 

and the information found in the infographic to write an inequality 

representing the honey consumed in the U.S. in a given year. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP
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A.REI.3 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Multi-Step Inequalities 

Objective 

Students use algebra tiles to explore solving multi-step inequalities. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use algebra tiles. Work with 

students to explore and deepen their understanding of multi-step 

inequalities. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Student use algebra tiles with inequalities, to solidify understanding 

of how multi-step expressions can be used with inequalities.  As the 

students are guided through the series of questions, they develop an 

understanding of how their known methods for solving multi-step 

equations apply to solving multi-step inequalities, with the aid of 

modeling by algebra tiles. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WATCH

Students can watch a video that explains how algebra tiles can be 

used to model and solve multi-step inequalities. 

TYPE

Students answer questions to show they understand the video. 

SELECT

Students select the correct property to answer the question. 

(continued on the next page) 
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A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a 

sample answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Modeling Multi-Step Inequalities 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why should you begin by adding or subtracting 1-tiles? Sample 

answer: Just like solving an equation, you need to isolate the x-tiles 

using zero pairs. 

• How would you model and solve the inequality 9 ≤ 2x - 5? Sample 

answer: Place 9 1-tiles on the left side of the mat, then place two x-tiles 

and five negative 1-tiles on the right side. Add five 1-tiles to each side 

of the mat and clear out the zero pairs. Then divide the tiles into two 

equal groups to get 7 ≤ x or x ≥ 7. 

Inquiry 

How can you model and solve a multi-step inequality? Sample answer: Use 

algebra tiles to model the inequality. Then add positive or negative 1-tiles to 

form zero pairs and isolate the x-tiles. Finally, separate the remaining tiles 

into equal groups. 
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A.CED.1, A.REI.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Inequalities Involving More 
Than One Step 

Objective 

Students solve multi-step linear inequalities by applying properties of 

inequalities. 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in solving 

multi-step inequalities in this Learn. 

Example 1 Apply Multi-Step Inequalities 

Teaching the Mathematical Practices 

6 State Meanings of Symbols Guide students to define variables 

to solve the problem in this example. Help students to identify the 

independent and dependent variables. Then work with them to find 

the other relationships in the problem. 

Questions for Mathematical Discourse 

AL What are you trying to determine? What phrase indicates an 

inequality? How many comic book copies Suzy can afford to self- 

publish; maximum budget 

OL What expression represents the total cost for printing x copies of 

Suzy’s comic book? 220 + 3x 

BL How would the inequality change if Suzy decided to spend $25 of 

her budget on internet advertising? The 220 + 3x would need to 

change to 245 + 3 .x  

DIFFERENTIATE 

Enrichment Activity AL BL ELL 

IF you have students who are interested in science, 

THEN point out that there are many natural settings that can be 

connected to linear inequalities. Have students write observations 

about possible connections in their notebooks and then share their 

observations with the class. 

Essential Question Follow-Up 

Students have explored expressions, equations, and inequalities. 

Ask: 

How are symbols used to write expressions, equations, and inequalities? 

Sample answer: If only operational symbols are used without a symbol 

that denotes equality or inequality, the statement is an expression. If an 

equal sign is used to show that two or more expressions are equal, the 

statement is an equation. If an inequality symbol is used to show that 

two or more expressions are unequal, the statement is an inequality. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Example 1 

SELECT 

Students complete the table to write an 
inequality that represents the situation. 

TYPE 

Students answer a question to show they 
understand that x cannot be any real a 
number less than or equal to 60. 
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A.CED.1, A.REI.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

SELECT 

Students select the correct symbol to 

complete the inequality. 

TAP 

Students move through the slides to solve 

the inequality. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write and Solve a Multi-Step 
Inequality 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write an inequality 

that represents the verbal description of the inequality in this 

example. Then use the inequality to solve the problem. 

Questions for Mathematical Discourse 

AL What phrase in the description indicates a variable? a number 

_ 1 _ OL What is the coefficient of the variable? -
2 

BL How is solving this inequality similar to solving a multi-step 

equation? Sample answer: Because there are multiple operations 

applied to x, you still need to undo each using the reverse order of 

operations. 

Example 3 Solve an Inequality with the 
Distributive Property 

Teaching the Mathematical Practices 

1 Explain Correspondences In this example students should 

be able to explain the relationship between the solution of the 

inequality and its number line. 

Questions for Mathematical Discourse 

AL What operation is indicated by the number outside the 

parentheses? multiplication 

OL What is the first step in simplifying this problem? Sample answer: 

Distribute the 4 and the 2 to the terms in parentheses. 

BL Describe another way to solve the inequality. Sample answer: Use 

the Division Property to divide each side by 2. This will eliminate 

the need to distribute on the right side, though you will have to take 

half of the -12, turning it into a -6, and then still distribute on the 

left side. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP

MPMP
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–21 

2 exercises that use a variety of skills from this lesson 22–41 

3 exercises that emphasize higher-order and 42–52 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–41 odd, 42–52 

• Extension: Graph Linear Equations to Solve Multi-Step Inequalities 

• Writing and Graphing Inequalities; Linear Inequalities, 

and Applications 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–51 odd 

• Remediation, Review Resources: Solve Two-Step Equations: 

px + q = r 

• Personal Tutors 

• Extra Examples 1–3 

• Solving Multi-Step Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–21 odd 

• Remediation, Review Resources: Solve Two-Step Equations: 

px + q = r 

• Quick Review Math Handbook: Solving Multi-Step Inequalities 

• ArriveMATH Take Another Look 

• Solving Multi-Step Equations 

Answers

2c. no younger than 22; The solution to the inequality is x > 19, so the 

youngest brother is no younger than 20. The oldest brother is 2 

years older than the youngest brother since each are one year apart. 

Therefore, the oldest brother is no younger than 20 + 2, or 22. 
_ 1 _ 3c. Because the service charges per a mile, multiply a by the number of miles, 

_ 1 _ _ 1 _ x, to find the number of a miles. Subtract 1 from the total number of a 
_ 1 _ miles, ax, to find the number of additional a miles. Multiply the difference 

_ 1 _ _ 1 _ by the cost per additional a mile, 0.25, and add the cost for the first a 

mile, 1.50. This sum is less than or equal to $3.75, so 1.50 + 0.25(ax - 1) 
≤ 3.75.
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A.CED.1, A.REI.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Answers

34. {g | g > 4.5} 

_ 1 _ 35. {p | p ≤ 1
9 }

36. r ≤ 2.3 

39. Eric does not have any pencils. Based on his statement, the inequality 

is 6p + 15 < 20, where p is the number of pencils. The solution of the 
5 __ inequality is p < . However, the number of pencils must be a whole 
6 

number, so p = 0. 

41. 10n - 7(n + 2) > 5n - 12 Original inequality 

10n - 7n - 14 > 5n - 12 Distributive Property 

3n - 14 > 5n - 12 Combine like terms. 

3n - 14 - 5n > 5n - 12 - 5n Subtract 5n from each side. 

-2n - 14 > -12 Simplify. 

-2n - 14 + 14 > -12 + 14 Add 14 to each side. 

-2n > 2 Simplify. 

- __ 2 _ n _ _ 2 __ < Divide each side by −2. Change > to <. -2 -2 

n < - 1 Simplify. 

The solution set is {n | n < - }1 . 

42. The solution set is the empty set because solving the inequality results 

in a false statement. When you replace the inequality symbol with ≥, 

the solution set becomes all real numbers since solving the inequality 

now results in a statement that is always true. 
7 _ 6 _ _ + __ 8 _ 0 _ _ + _ _ 7 _ 8 _ + __ x _ 43. ≥ 82; x ≥ 94; Mei needs a score of at least 94 on the 

4 
next exam. 

44a. The shortest side must be a, since b = a + 2 shows that b > a and 

c = b + 2 shows that c > b. 

44b. Solve the inequality a + b + c ≤ 20 or a + (a + 2) + (b + 2) ≤ 20 or 

_ 14 _ a + (a + 2) + (a + 2 + 2) ≤ 20. The solution is a ≤ . So the shortest 
3 

2 __ side is greater than 0 feet but less than or equal to 4 feet. 
3 

46. The inequality ab > 2a can be determined to be true or false by 

considering the value of a. Since b > 2, by the Multiplication Property of 

Inequality ab > 2a is true if a is a positive number. 

47. Let c = the number of baseball cards Ted has; 4c > 5c - 15; 15 > c; 

Ted has fewer than 15 cards. 

48. Add 3p and 2 to each side. The inequality becomes 9 ≥ 3 .p  Then divide 

each side by 3 to get 3 ≥ p. 

49. ∅; If the inequality is always true, the opposite inequality will always be 

false. 

50. 4y + 9 > -3; It is the only inequality that does not have a solution set 

of {y | y > 3 .}  

51. Sample answer: The solution set for the inequality that results in a 

false statement is the empty set, as in 12 ≥ 15. The solution set for an 

inequality in which any value of x results in a true statement is all real 

numbers, as in 12 ≤ 12. 
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Lesson 6-3 A.CED.1, A.CED.3 

Solving Compound Inequalities 

LESSON GOAL 

Students write and solve combinations of two inequalities joined by “and” 

or “or.” 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Guess the Range 

Develop: 

Solving Compound Inequalities Using the Word and 

• Solve and Graph an Intersection 

• Apply Compound Inequalities 

Solving Compound Inequalities Using the Word or 

• Solve and Graph a Union 

• Overlapping Intervals 

Writing Compound Inequalities 

• Write a Compound Inequality for an Intersection 

• Write a Compound Inequality for a Union 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Represent Integers ● ● ● 

Extension: Precision of Measurement ● ● ● 

Language Development Handbook 

Assign page 35 of the Language Development 

Handbook to help your students build 

mathematical language related to solving 

combinations of two inequalities. 

ELL You can use the tips and suggestions on 

page T35 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

Standards for Mathematical Practice: 

4 Model with mathematics 

7 Look for and make use of structure. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students solved multi-step inequalities. 

7.EE.4, A.CED.1, A.REI.3 

Now

Students solve compound inequalities. 

A.CED.1, A.CED.3 

Next 

Students will solve absolute value inequalities. 

A.CED.1, A.CED.3 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students draw on their 

understanding of solving multi-step inequalities and build fluency 

with solving and graphing compound inequalities. They apply their 

understanding of compound inequalities by solving real-world 

problems. 

Mathematical Background 
A compound inequality is an open sentence in which an algebraic 

expression is constrained by two different inequality relationships. 

Compound inequalities can be solved by using algebraic methods similar 

to solving equations and standard inequalities. 
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A.CED.1, A.CED.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• graphing on a number line 

Answers: 

1. 

2. 

3. 

4. 

5. 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Launch, students learn how to 

apply what they have learned about compound inequalities to a 

real-world situation about the process of becoming an FBI agent. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions below with the class. 

MPMP
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A.CED.1 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Guess the Range 

Objective 

Students use a sketch to explore writing and interpreting compound 

inequalities by using the word and. 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Explore, students use what they have 

learned about inequalities and apply it to a real-world situation. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

The students will interact with a sketch about the values of prizes on a 

game show, then answer a series of questions about the price ranges 

shown and how they relate to writing compound inequalities using the 

word and. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to guess the range for each prize 

on a game show. 

TYPE 

Students answer questions to show they understand the 

compound inequalities generated from the sketch. a 

SELECT 

Students select the correct answer to a question to show they 

understand compound inequalities. 

(continued on the next page) 
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A.CED.1 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 
answer. a

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Guess the Range ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Would it make sense to write the inequality 6700 ≤ x ≤ 5500? Why or 

why not? Sample answer: No, because a value can’t be both greater 

than 6700 and less than 5500. 

• Do you think it would be easier or more difficult to win if the accepted 

range was $250? Sample answer: It would be more difficult to win 

because there are fewer values in a range of $250. You would have to 

be much closer to the actual value. 

Inquiry 

How can you tell if a value will satisfy a compound inequality that 

includes the word and? Sample answer: If a value falls between the 

lowest and greatest values of a compound inequality that uses the word 

and, then it satisfies the inequality. 
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Compound Inequalities Using 
the Word and 

Objective 

Students solve and graph linear inequalities containing the word and by 

applying properties of inequalities. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

What Students are Learning 

A compound inequality is two or more inequalities that are connected 

by and or or. The word and means all inequalities must be true, and the 

solution set is where the graph of the inequalities overlap. This is called 

the intersection. 

Common Misconception 

A common misconception some students may have is that the solution 

inequality must have different inequality symbols for an and compound 

inequality. Remind students the inequality symbols keep the solution set 

between two values and cannot have different symbols. 

Example 1 Solve and Graph an Intersection 

Teaching the Mathematical Practices 

7 Interpret Complicated Expressions Mathematically proficient 

students can see complicated expressions as single objects or 

as being composed of several objects. In this example, guide 

students to see what information they can gather about the 

expression just from looking at it. 

Questions for Mathematical Discourse 

AL Why does it help to break the inequality into two pieces? Sample 

answer: It is easier to focus having the variable on one side of the 

inequality symbol and a constant on the other side. 

OL How do you think we can graph the solution set? Sample answer: 

We can plot the endpoints and then draw a line connecting them. 

BL If a value is a solution of one of the two inequalities, is it a 

solution to the compound inequality? Explain. No; sample answer: 

The intersection means the solutions have to be true for both 

inequalities. A value that is a solution to one inequality but not the 

other would not be a solution to the compound inequality. 

Common Error 

Students may assume that the solution set for {h | -6 ≤ h < 3} 

includes 3. It does not. Less than 3 does not include 3. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

Students answer a question to show they 

understand if a value is a solution to a a 
compound inequality. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE 

Students complete the statements to solve 

the compound inequality and give three a 
acceptable weights. 

TAP 

Students move through the steps to graph 

the solution set. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Apply Compound Inequalities 

Teaching the Mathematical Practices 

4 Make Assumptions In the Study Tip, have students point out 

where an assumption or approximation was made in the solution. 

Questions for Mathematical Discourse 

AL What is the maximum allowed weight for a box of cereal to pass 

the manufacturer’s quality assurance test? less than 25.2 ounces 

OL What is the unknown quantity in this problem? the weight of a box 

of cereal 

BL How do you determine if this is an intersection or a union? Sample 

answer: The word “between” tells you that there is a value that is 

least and a value that is greatest. So, you know that it has to be an 

intersection. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Compound Inequalities Using 
the Word or 

Objective 

Students solve and graph linear inequalities containing the word or by 

applying properties of inequalities. 

Teaching the Mathematical Practices 

7 Use Structure Help students to explore the structure of 

compound inequalities using the word or in this Learn. 

Important to Know 

A compound inequality containing the word or is true if at least one of the 

inequalities is true. The graph of the solution is the union of all solutions 

of the individual inequalities. 

DIFFERENTIATE

Enrichment Activity AL BL ELL
IF some students are overwhelmed trying to discern whether 

word problems represent compound inequalities and whether the 

inequalities are inclusive or exclusive, 

THEN pair these students with more advanced students to work the 

problems, encouraging both students to take an active role in solving 

the problems. If a student proposes a good way of thinking about 

compound inequalities, encourage that student to share their thinking 

with the rest of the class. 

Example 3 Solve and Graph a Union 

Teaching the Mathematical Practices 

7 Use Structure Students will use the structure of the compound 

inequality to write two cases. 

Questions for Mathematical Discourse 

AL What  do 2 and 6 represent? the endpoints of the two inequalities 

in the compound inequality 

OL How can we graph the solution set? Sample answer: Plot a closed 

circle at 2 and shade to the left. Then plot an open circle at 6 and 

shade everything to the right. 

BL If a value is a solution of one of the two inequalities, is it a solution 

to the compound inequality? Explain. Yes; sample answer: 

The union includes all values that are solutions to either of the 

inequalities. A value that is a solution to one inequality but not the 

other would still be a solution to this type of compound inequality. 

MPMP

MPMP

Interactive Presentation 

Example 3 

TAP

Students move through the steps to graph 

the solution set on a number line. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TAP 

Students move through the steps to graph 

the solution set. 

TYPE 

Students answer a question to show 

they understand why the union of two a 
inequalities includes a certain solution. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Overlapping Intervals 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What does or in the compound inequality mean? Any number that 

is a solution to one of the inequalities is also a solution to the 

compound inequality. 

OL Would the compound inequality x > 0 or x > 1 include 1 as a 

solution? Explain. Yes; The value 1 makes the inequality x > 0 true, 

so it is a solution to the union shown in the compound inequality, 

even though it is not a solution to x > 1. 

BL Write the solution in set-builder notation. {k | k < 0} 

Common Error 

Students may confuse the meaning of the words intersection and union. 

Have them compare the definitions of these two words in real-world 

situations. For intersection, students may suggest two roads overlapping 

at an intersection. For union, they might suggest the 50 states coming 

together to form a union. 

MPMP
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A.CED.1, A.CED.3 

Example 5 Write a Compound Inequality for 
an Intersection 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the compound inequality and its graph 

used in this example. 

Questions for Mathematical Discourse 

AL Is -2 a solution to the compound inequality shown on the graph? 

Explain. No; sample answer: It is represented by an open circle. 

OL Does this graph represent an intersection or a union? intersection 

BL Describe all of the solutions to this compound inequality. Sample 

answer: every value between -2 and 4, including 4 

MPMP

Interactive Presentation 

Example 5 

TAP 

Students move through the slides to see 

how to write a compound inequality for 

the graph. 

Lesson 6-3 • Solving Compound Inequalities 361 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0501.xhtml


A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 6 

SELECT 

Students select the correct words, 

phrases, or symbols to complete the 

sentence. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 6 Write a Compound Inequality for 
a Union 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the compound inequality and its graph 

used in this example. 

Questions for Mathematical Discourse 

AL What is a value that is not a solution to the inequality? Sample 

answer: 10 

OL Is 8 a solution to the graphed compound inequality? Yes What 

does this tell you about the inequality? The inequality will include 

the ≤ symbol. 

BL Based on the graph, how can you tell whether the inequality is 

a union or intersection? Because the graph represents all the 

solutions of two distinct inequalities, the compound inequality 

represents a union. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–26 

2 exercises that use a variety of skills from this 27–43 

lesson 

3 exercises that emphasize higher-order and 44–54 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–43 odd, 44–54 

• Extension: Precision of Measurement 

• Writing and Graphing Inequalities; Linear Inequalities 

and Applications 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–53 odd 

• Remediation, Review Resources: Represent Integers 

• Personal Tutors 

• Extra Examples 1–6 

• Plotting and Comparing Signed Numbers 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–25 odd 

• Remediation, Review Resources: Represent Integers 

• Quick Review Math Handbook: Solving Compound Inequalities 

• ArriveMATH Take Another Look 

• Plotting and Comparing Signed Numbers 

Answers 

1. {f | 6 ≤ f < 11} 

2. {n | -12 ≤ n  ≤ - }7  

3. {y | y ≥ 8 or y < - }4  

4. {t | t ≥ 1 or t < - }1  
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

5. {p | -4 < p ≤ 5} 

6. {c | -1 ≤ c < 2} 

27. {f | -2 < f < - }1  

28. {w | w ≤ -3 or w ≥ 2} 

29. {b | -2 < b < 6} 

30. {p | p ≤ 0 or p > 3} 

31 . {a | -2 ≤ a < 5} 

32 . {x | 0 < x ≤ 3} 

37. The minimum is 67, since the solution of the inequality 2000 ≤ 1000 + 
_ 2 _ 15x is 66 ≤ x, and the number of students must be a whole number. 
3 

The maximum is 100, since the solution of the inequality 1000 + 15x ≤ 
_ 1 _ 3000 is x ≤ 133 , but the bus can only hold 100 students. 
3 

39a. The side lengths must be 5, x, and 9 - x. Using the Triangle Inequality 

results in the compound inequality x + 5 > 9 - x and 14 - x > x. 

39b. The solution of the compound inequality is 2 < x < 7, so each of the 

lengths must be greater than 2 m but less than 7 m. The sum of the two 

lengths must be equal to 9 m. 

41. {x | -2 < x < 5} 

46. When solving -3x + 7x - 1 > 11, Sierra incorrectly added -3x and 

7 ,x  which caused her to divide by a negative coefficient and incorrectly 

switch the inequality symbol. 

49. The union of the two graphs is the graph on the left, so the graph on the 

left is the graph of the solution set for Exercise 47. The intersection of 

the two graphs is the graph on the right, so the graph on the right is the 

graph of the solution set for Exercise 48. 

50. 12 feet; The cost of the fence is represented by the compound inequality 

60 ≤ 1.5(a + a + a + 4) ≤ 75 or 60 ≤ 1.5(3a + 4) ≤ 75. The solution 
_ 1 _ is 12 ≤ a ≤ 15 . The flower bed with the shortest possible sides occurs 
3 

when a = 12, and the lengths in this case are 12 ft, 12 ft, and 16 ft. 

53. Sometimes; The graph of x > 2 or x < 5 includes the entire number 

line. 

54. Sample answer: The speed at which a roller coaster runs while on the 

track could represent a compound inequality that is an intersection. 
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Lesson 6-4 A.CED.1, A.CED.3 

Solving Absolute Value Inequalities 

LESSON GOAL 

Students solve absolute value inequalities. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Solving Absolute Value Inequalities 

Develop: 

Solving Inequalities Involving < and Absolute Value 

• Solve Absolute Value Inequalities ( )<  

• Absolute Value Inequalities ( )<  with No Solutions 

• Use Absolute Value Inequalities 

Solving Inequalities Involving > and Absolute Value 

• Solve Absolute Value Inequalities ( )>  

• Absolute Value Inequalities ( )>  with Overlapping Case Solutions 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Solving Equations Involving 
● ● ● 

Absolute Value 

Extension: Using Graphs to Solve Absolute 
● ● ● 

Value Inequalities 

Language Development Handbook 

Assign page 36 of the Language Development 

Handbook to help your students build 

mathematical language related to absolute 

value inequalities. 

ELL You can use the tips and suggestions on 

page T36 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.1 Create equations and inequalities in one variable and use them 

to solve problems. 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

3 Construct viable arguments and critique the reasoning of others. 

6 Attend to precision. 

Coherence 

Vertical Alignment 

Previous 

Students solved compound inequalities. 

A.CED.1, A.CED.3 

Now

Students solve absolute value inequalities. 

A.CED.1, A.CED.3 

Next 

Students will solve and graph inequalities in two variables. 

A.CED.1, A.REI.12 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of absolute value equations to build fluency with 

solving inequalities that involve absolute value. They apply their 

understanding of solving absolute value inequalities by solving 

real-world problems. 

Mathematical Background 
Inequalities involving absolute value can be solved by writing them as 

compound inequalities. These compound inequalities can then be solved 

using the algebraic methods previously explored. 
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A.CED.1, A.CED.3 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• solving absolute value equations 

Answers: 

1. 3 or -3 

2. 5 or -5 

3. 4 or -4 
_ 1 _ _ 1 _ 4. or -
2 2 

5. |x - 98.6| - 1; 97.6, 99.6 

Launch the Lesson 

Teaching the Mathematical Practices 

6 Communicate Precisely In this Launch, students will learn 

the importance of communicating precisely when specifying 

the baking temperatures of candy. Baking temperatures can be 

modeled with absolute value inequalities. 

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

MPMP
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solving Absolute Value Inequalities 

Objective 

Students explore how to use the process for solving absolute value 

equations to solve absolute value inequalities. 

Teaching the Mathematical Practices 

3 Make Conjectures In this Explore, students will make 

conjectures and then build a logical progression of statements 

to validate the conjectures. Once students have made their 

conjectures, guide the students to validate them. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students examine solution cases for a basic inequality involving an 

absolute value, relating the methods of solving them to solving absolute 

value equations. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

TYPE

Students make a conjecture about how the graph of the inequality 

differs from the graph of the equation. a

Select

Students select the correct inequality symbols and values to 

complete the statements. 
(continued on the next page) 

Lesson 6-4 • Solving Absolute Value Inequalities 367c 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0507.xhtml


2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solving Absolute Value Inequalities 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why do you have to solve two cases for the absolute value inequality? 

Sample answer: Similar to an absolute value equation, you have to take 

into account both distances from zero on the number line. 

• How do you think you the graph would change for | |x  ≥ 3? Sample 

answer: You are looking for distances that are greater than or equal to 

3 from zero, so you would shade x > 3 and x < −3. 

Inquiry 

How is solving an absolute value inequality similar to solving an absolute 

value equation? Sample answer: To solve both an absolute value 

inequality and an absolute value equation, you must consider the case 

where x is nonnegative and the case where x is negative. 
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Inequalities Involving < and 
Absolute Value 

Objective 

Students solve absolute value inequalities involving a less than symbol by 

applying properties of inequalities. 

Teaching the Mathematical Practices 

3 Analyze Cases This Learn guides students to examine 

the cases arising when solving an absolute value inequality. 

Encourage students to familiarize themselves with both cases. 

Important to Know 

Discuss with students that absolute values should be thought of as a 

distance. Relate the symbolic representation of the absolute value with 

the graphical representation on the number line, and encourage students 

to use this representation as a way to confirm their solutions to absolute 

value inequalities as they move forward. 

DIFFERENTIATE

Reteaching Activity AL

IF students do not understand why |m + 5| < 3 is rewritten as 

m + 5 < 3 and m + 5 > -3,

THEN have them rewrite the second inequality as -(m + 5) < 3 and 

multiply each side by -1 to yield m + 5 > -3. This method makes 

the switch of the direction of the inequality more obvious, as students 

must make the switch when they multiply each side by - 1. 

Example 1 Solve Absolute Value 
Inequalities (<) 

Teaching the Mathematical Practices 

1 Understand the Approaches of Others Work with students to 

look at the Alternate Method. Ask students to compare and contrast 

the original method and the alternate method. 

Questions for Mathematical Discourse 

AL In Example 1, what are the two possible cases for m + 5? m + 5 

is positive and m + 5 is negative. 

OL Why are there two cases to consider in an absolute value 

inequality? Sample answer: Absolute value means distance away 

from zero on a number line. There is the distance in the positive 

direction from zero and the distance in the negative direction 

from zero. 

BL For what values of b would |m + 5| < b have no solutions? 

Explain. Sample answer: All values of b such that b < 0 would 

have no solutions, because the absolute value quantity must be 

nonnegative. 

MPMP

MPMP

Interactive Presentation 

Learn 

TAP

Students tap to see a Watch Out! 

feature about visualizing the graph of 

the inequality to help determine which 

inequality symbol to use. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TYPE

Students answer a question to show they 

understand whether a given absolute a
value inequality has an empty solution set. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Absolute Value Inequalities (<) 
with No Solutions 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

Questions for Mathematical Discourse 

AL The expression |n - 1| represents the distance of n from which 

number? 1 

OL What is the name of the solution set for an inequality that has no 

solutions? the empty set, or null set 

BL How could you change the inequality so it has a solution of all real 

numbers? Sample answer: Reverse the inequality to |n - 1| > -5. 

Because the absolute value is always nonnegative for all values of 

n, all values of n would be solutions to the inequality. 

Example 3 Use Absolute Value 
Inequalities 

Teaching the Mathematical Practices 

4 Apply Mathematics In this example, students apply what they 

have learned about absolute value inequalities to solving a 

real-world problem. 

Questions for Mathematical Discourse 

AL What is meant by the phrase margin of error? Sample answer: The 

actual percentage can be within a range of 1.8 percentage points 

higher or lower than 72%. 

OL What are the two possible cases? x - 72 ≤ 1.8 and -(x - 72) ≤ 1.8 

BL How do you know this is an absolute value problem? Sample 

answer: I am finding distance away from the number in both 

directions. 

Common Error 

Students may be more comfortable using decimal notation to represent 

percent values, rather than leaving them in percent format. If a student 

brings up that 72% should be written as 0.72, for example, review the 

ways of writing a percent. Have two groups work out the solution method 

using different notations to verify that the results are consistent for both 

notations. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP
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A.CED.1, A.CED.3 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Inequalities Involving > and 
Absolute Value 

Objective 

Students solve absolute value inequalities involving a greater than 

symbol by applying properties of inequalities. 

Teaching the Mathematical Practices 

3 Analyze Cases This Learn guides students to examine 

the cases arising when solving an absolute value inequality. 

Encourage students to familiarize themselves with both cases. 

Important to Know 

The inequality | |x  > a means the distance between x and 0 is greater 

than a. As with < absolute value inequalities, there are two cases to 

consider. 

DIFFERENTIATE

Enrichment Activity BL

Draw a number line on the board. Have a student use your number 

line to create the graph of an absolute value inequality. Ask the rest of 

the class to write the inequality that the graph models. 

Example 4 Solve Absolute Value 
Inequalities ( )>  

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the absolute value inequality and its graph 

used in this example. 

Questions for Mathematical Discourse 

AL What is the first step in solving this problem? Sample answer: 

Rewrite the inequality as two cases. One case is nonnegative and 

the other is negative. 

OL Describe  how to graph the solution set. Plot an open circle for the 

endpoint –2 and shade to the left. Then plot an open circle for the 

endpoint 11 and shade to the right. 

BL Does this represent an intersection or a union? Explain. 

The absolute value inequality represents a union, because the 

solution set represents all the solutions of two distinct non- 

overlapping solution sets. 

MPMP

MPMP
Interactive Presentation 

Learn 

TAP

Students tap to see a Study Tip about 

the correspondence between inequality 

symbols with intersections and unions. 
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A.CED.1, A.CED.3 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 5 

TAP 

Students move through the two cases to 

solve absolute value inequalities. 

TYPE 

Students answer a question to show they 

understand why one inequality has an a 
empty solution set while a different one 

does not. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Absolute Value Inequalities ( )>  
with Overlapping Case Solutions 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL When you graph each piece of the solution, what is the 

significance of the overlapping section? Sample answer: It is the 

solution of the inequality. 

OL What is always true about a distance? Sample answer: A distance 

cannot be a negative number. 

BL What does it mean if the solution set for an inequality is all real 

numbers? Sample answer: Any value on the number line would be 

a solution to the inequality. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–25 

2 exercises that use a variety of skills from 26–50 

this lesson 

3 exercises that emphasize higher-order and 51–60 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–49 odd, 51–60 

• Extension: Using Graphs to Solve Absolute Value Inequalities 

• Absolute Value Inequalities 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–59 odd 

• Remediation, Review Resources: Solving Equations Involving 

Absolute Value 

• Personal Tutors 

• Extra Examples 1–5 

• Solving Absolute Value Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–25 odd 

• Remediation, Review Resources: Solving Equations Involving 

Absolute Value 

• Quick Review Math Handbook: Inequalities Involving Absolute Value 

• ArriveMATH Take Another Look 

• Solving Absolute Value Equations 

Answer 

23b. 
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A.CED.1, A.CED.3 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers 

39. {x | – 1 ≤ x ≤ 3} 

40. {x | x ≥ 2 or x ≤ –1} 

41. {x | – 9 ≤ x ≤ 3} 

42. {x | x ≥ –2.5 or x ≤ – }11.5  

43. {x | x > 18 or x < – }17  

44. {x | – 3 < x < 2} 

45. By definition, the absolute value is always greater than a negative 

number. Therefore, no matter what number is chosen, it will always be 

greater than –1 when evaluated in the absolute value inequality given. 

46. No; based on the equation for estimating height, a femur bone measuring 

47 cm would come from a woman who was between 156 and 162 cm tall. 

47a. Set the absolute value of an unknown variable, x, minus the 

recommended weight, 516, to be less than or equal to the variance 

of 4. So, the inequality |x – 516| ≤ 4 represents the situation. 

47b. Write two inequalities, one for each case: x – 516 ≤ 4 and –(x – 516) 

≤ 4. For the first case, add 516 to both sides: x ≤ 520. For the second 
case, distribute the negative on the left side, subtract 516 from both 

sides and divide by a negative 1 remembering to switch the inequality 

sign: x ≥ 512. This means a box of cereal should have a minimum 

weight of 512 g and a maximum weight of 520 g. 

49. The solution set for |x – 2| > 4 is {x | x < –2 or x > 6 .}  The solution 

set for –2x < 4 or x > 6 is {x | x > – }2 . One includes numbers greater 

than –2, and the other includes numbers less than –2 or greater than 6. 

These solution sets are not the same. 

50b. The formula for the area of a rectangle with 50 substituted for the width 

can be used to write the compound inequality 2800 ≤ 50 ≤ 3200. The 

possible lengths are found by solving this compound inequality for . 

The solution set is { | 56 ≤  ≤ 64 .}  

55. No; Sample answer: Lucita forgot to change the direction of the 

inequality sign for the negative case of the absolute value. 

58. Sample answer: Symbols can be used as a shorthand way to represent 

ideas such as operations, equality, absolute value, and the empty set. For 

example, instead of writing 5 minus the absolute value of 2x equals 10, 

you could write 5 - | 2x | = 10. 

59. Sample answer: When an absolute value is on the left and the inequality 

symbol < or ≤, the compound sentence uses and, and if the inequality 

symbol is > or ≥, the compound sentence uses or. To solve, if | |x  < n, 

then set up and solve the inequalities x < n and x > -n, and if | |x  > n, 

then set up and solve the inequalities x > n or x < -n. 
_ 3 _ 60. |3x + 5| < - ; The other three inequalities have real number solutions, 
5 

but this inequality has a solution of ∅. 
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Lesson 6-5 A.CED.3, A.REI.12 

Graphing Inequalities in Two Variables 

LESSON GOAL 

Students graph linear inequalities on the coordinate plane. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Graphing Linear Inequalities on the Coordinate Plane 

Develop: 

Graphing Linear Inequalities in Two Variables 

• Graph an Inequality with an Open Half-Plane 

• Graph an Inequality with a Closed Half-Plane 

• Apply Graphing Inequalities in Two Variables 

• Solve Linear Inequalities 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Write and Solve Two-Step 
● ● ● 

Inequalities 

Extension: Linear Programming ● ● ● 

Language Development Handbook 

Assign page 37 of the Language Development 

Handbook to help your students build 

mathematical language related to graphing 

linear inequalities on the coordinate plane. 

ELL You can use the tips and suggestions on 

page T37 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

A.REI.12 Graph the solutions to a linear inequality in two variables as a 

half-plane (excluding the boundary in the case of a strict inequality), and 

graph the solution set to a system of linear inequalities in two variables 

as the intersection of the corresponding half-planes. 

Standards for Mathematical Practice: 

4 Model with mathematics. 

5 Use appropriate tools strategically. 

Coherence 

Vertical Alignment 

Previous 

Students graphed equations in two variables, and graphed inequalities in 

one variable. 

8.EE.5, 7.EE.4 

Now

Students solve and graph inequalities in two variables. 

A.CED.3, A.REI.12 

Next 

Students will solve systems of inequalities. 

A.REI.12 (Course 1, Course 2) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of graphing inequalities on a number line to 

build fluency with graphing linear inequalities. They apply their 

understanding of graphing linear inequalities by solving real-world 

problems. 

Mathematical Background 
Inequalities in two variables are solved by graphing the inequality as 

if it were an equation, and then shading the half-plane that makes the 

inequality true. 
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A.CED.3, A.REI.12 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• determining whether a number is a solution to an inequality 

Answers: 

1. no 

2. no 

3. no 

4. yes 

5. 12.5x + 20y ≥ 2000; yes 

Launch the Lesson 

Teaching the Mathematical Practices 

4 Apply Mathematics In this Launch, students learn how to apply 

what they have learned about graphing inequalities to a real-world 

situation about improving a marathon time. 

MPMP

Go Online to find additional teaching notes and questions to promote 

classroom discourse. 

Today’s Standards 

Tell students that they will address these content and practice standards 

in this lesson. You may wish to have a student volunteer read aloud How 

can I meet these standards? and How can I use these practices?, and 

connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will use these vocabulary terms in this lesson. You 

can expand each row if you wish to share the definitions. Then discuss 

the questions with the class. 

375b Module 6 • Linear Inequalities 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0516.xhtml


2 EXPLORE AND DEVELOP A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Linear Inequalities on the 
Coordinate Plane 

Objective 

Students use a sketch to explore graphing linear inequalities on the 

coordinate plane. 

Teaching the Mathematical Practices 

5 Decide When to Use Tools Mathematically proficient students 

can make sound decisions about when to use mathematical tools 

such as sketches. Help them see why using these tools will help to 

solve problems and what the limitations are of using the tools. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to graph linear inequalities in the coordinate 

plane, comparing this to their previous work with graphing equations. 

They will equate graphing on the coordinate plane with graphing on a 

number line. Then, students will answer the Inquiry Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to graph linear inequalities and complete 

the exercises. 

Lesson 6-5 • Graphing Inequalities in Two Variables 375c 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0517.xhtml


A.REI.12 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

a
Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing Linear Inequalities on the 
Coordinate Plane ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Which side would be shaded for x ≥ 2? Sample answer: The region 

on the coordinate plane to the right of the line x = 2, because this 

includes all x values greater than 2. 

• What do you think the graph of y ≤ x would look like? Sample answer: 

The line y = x would be used to divide the coordinate plane into two 

regions, and the side with coordinates that make the inequality true 

would be shaded. 

Inquiry 

How is graphing a linear inequality on the coordinate plane similar to 

and different from graphing on the number line? Sample answer: When 

graphing on the coordinate plane and on the number line, you graph x = a 

and the points to the left or right represent the solution. However, when 

you graph on the coordinate plane, you graph a line and when you graph 

on the number line, you plot a point. 
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A.CED.3, A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphing Linear Inequalities in 
Two Variables 

Objective 

Students graph the solutions of linear inequalities in two variables as 

half-planes. 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the inequality and graph for each example. 

Remind students that the shaded region represents all solutions of 

the inequality. 

MPMP

About the Key Concept 

The graph of a linear inequality represents the set of all points that are 

solutions to the inequality. The boundary will be either solid or dashed 

and then the area above or below the boundary is shaded to indicate the 

solution region. 

Example 1 Graph an Inequality with an 
Open Half-Plane 

Teaching the Mathematical Practices 

2 Attend to Quantities It is important to note the meaning of the 

quantities used in this problem. Remind students that points on 

the boundary are not solutions to the inequality. 

Questions for Mathematical Discourse 

AL Why is the inequality symbol reversed in the fourth line? Because 

we divided by a negative number. 

OL Is ( 6,-  -6) a solution? Explain using both the graph and algebraic 

inequality. Yes; sample answer: Point ( 6,-  -6) is in the shaded 

region. Substituting the value -6 for both x and y results in 

3( 6)-  - 2( 6)-  < 8, which is equivalent to the true inequality 

-6 < 8.

BL Does any point on the boundary make this inequality a true 

statement? Explain. No; sample answer: The boundary is not 

included in the solution. Those points on the boundary make the 

two sides of the inequality equal to each other. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

Interactive Presentation 

Learn 

TAP 

Students tap to learn more about the parts 

of a graph of a linear inequality. 

Lesson 6-5 Graphing Inequalities in Two Variables 375 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0519.xhtml


A.CED.3, A.REI.12 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Students have explored absolute value. 

Ask: 

How are graphs helpful when solving inequalities in two variables? 

Sample answer: Graphs help you visualize the solutions. I know all the 

points in the shaded region make the inequality true. 

Example 2 Graph an Inequality with a 
Closed Half-Plane 

Teaching the Mathematical Practices 

1 Understand Different Approaches Point out to students that 

any point that is not on the boundary can be used as a test point. 

Questions for Mathematical Discourse 

AL Is the line solid or dashed? How do you know? Solid; sample 

answer: The inequality includes points that make the statement 

equal. 

OL Why should you not use (0, 0) as the test point? (0, 0) is on the 

boundary and will make the inequality true, but does not give any 

information about which side of the boundary to shade. 

BL How many solutions does this inequality have? The inequality has 

an infinite number of solutions. 

Common Error 

Though it is often easiest to use the origin as the test point to determine 

which side of the boundary to shade, this does not work if the related 

equation that defines the inequality passes through the origin. In this 

case, choose another convenient test point. 

MPMP

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to graph 

an inequality with a closed half plane. 
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A.CED.3, A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Apply Graphing Inequalities 
in Two Variables 

Teaching the Mathematical Practices 

4 Use Tools In Example 3, students will need to identify 

important quantities in the problem and use a graph to find viable 

solutions. 

Questions for Mathematical Discourse 

AL Suppose Dominique needs to buy at least 12 drinks for the squad. 

Name 2 viable solutions. Sample answer: 5 bottles of water and 

8 sports drinks; 15 bottles of water and 0 sports drinks 

OL Is it necessary to solve for y in Step 2? Explain. No; sample 

answer: The boundary could also be graphed by plotting the 

x- and y-intercepts.

BL Given the context of the problem, are there other boundaries? 

Explain. Yes; sample answer: The x- and y-axes are also 

boundaries because Dominique cannot buy a negative number 

of items. 

Common Error 

Many students expect a word problem to have an exact solution, but 

when the situation involves a linear inequality there may be many viable 

solutions. Remind students that linear inequalities create a region of 

potential answers, not an exact value. 

MPMP

Interactive Presentation 

Example 3 

TYPE 

a 
Students answer a question about viable 

solutions for a given constraint. 
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A.CED.3, A.REI.12 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Solve Linear Inequalities 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Mathematically proficient 

students need to be able to make sense of quantities and their 

relationships. In Example 4, note the relationship between an 

inequality in one variable and its corresponding half-plane. 

Questions for Mathematical Discourse 

AL How many unknown values are in this equation? one 

OL What is the slope of the boundary? undefined 

BL Suppose you graphed two linear inequalities and there was a 

region where the shading of the inequalities overlapped. What 

would this mean? The points in the region are valid solutions to 

both inequalities. 

Common Error 

Students might struggle with graphing a one-variable equation on the 

coordinate plane. Remind them that when the equation contains only one 

variable, the graph will be a line crossing directly through the axis of the 

variable present. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 

MPMP

Interactive Presentation 

Example 4 

TAP

Students move through the steps to solve 

a linear inequality with one variable. 

CHECK

Students complete the Check online 

to determine whether they are ready to 

move on. 
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A.CED.3, A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–17 

2 exercises that use a variety of skills from this 18–27 

lesson 

3 exercises that emphasize higher-order and 28–32 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice, Exercises 1–27 odd, 28–32 

• Extension: Linear Programming 

• Graphing Linear Inequalities 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice, Exercises 1–31 odd 

• Remediation, Review Resources: Write and Solve Two-Step Inequalities 

• Personal Tutors 

• Extra Examples 1–4 

• applications of inequalities 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–17 odd 

• Remediation, Review Resources: Write and Solve Two-Step Inequalities 

• Quick Review Math Handbook: Graphing Inequalities in Two Variables 

• ArriveMATH Take Another Look 

• applications of inequalities 

Answer

24b. 
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A.CED.3, A.REI.12 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

25b. 

25d. 41; Sample explanation: 40 peach smoothies results in a profit of exactly 

$90, so to make a profit of more than $90, the café must have sold 41 

smoothies. 

26b. 

27. The value of c must be positive. Because (0, 0) is a solution of the 

inequality, a(0) + b(0) < c must be a true statement, so 0 < c. 

28. Reiko; Kristin used a test point located on the line and shaded in the 

incorrect half-plane. 

30. A test point on the boundary does not show which half-plane contains 

the points that make the inequality true. 

31. Sample answer: The inequality y > 10x + 45 represents the cost of a 

monthly smartphone data plan with a one-time fee of $45, plus 

$10 per GB of data used. Both the domain and range are nonnegative 

real numbers because the GB used and the total cost cannot be 

negative. 

32. Sample answer: First solve the inequality for y. Then change the inequality 

sign to an equal sign and graph the boundary. If < or > is used, the 

boundary is not included in the graph and the line is dashed. Otherwise, the 

boundary is included and the line is solid. Then choose a test point not on 

the boundary. Substitute the coordinates of the test point into the original 

inequality. If the result makes the inequality true, then shade the half-plane 

that includes the test point. If the result makes the inequality false, shade the 

half-plane that does not include the test point. Lastly, check your solution by 

choosing a test point that is in the half-plane that is not shaded. This second 

test point should make the inequality false if the solution is correct. 
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Module 6 • Linear Inequalities 

Review

Rate Yourself
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• Why is it important to understand what the symbols in a mathematical 

sentence represent? 

• How are symbols used to write expressions, equations, and 

inequalities? 

• How are graphs helpful when solving inequalities in two variables? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the key 

concepts related to solving and graphing inequalities. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Relationships 

Between Quantities and Reasoning with Equations and Linear and 

Exponential Relationships. 

• Create and Solve Linear Inequalities 

• Represent and Solve Equations and Inequalities Graphically 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 6-1 through 6-3 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–18 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 1, 5, 8, 12, 

14, 15 

Multi-Select Multiple answers may be correct. 9 

Students must select all correct 

answers. 

Table Item Students complete a table by 6, 17 

entering in the correct values. 

Graph Students create a graph on an 18 

online coordinate plane. 

Open Response Students construct their own 2–4, 7, 10, 11, 

response. 13, 16 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

A.REI.3 6–1, 6–2 1, 4–8 

A.CED.1 6–1, 6–2, 6–3, 6–4 2, 3, 9 

A.CED.3 6–3, 6–4 10–15 

A.REI.12 6–5 16–18 
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Lesson 6-1 

67. {c | c > 4} 

68. {b | b ≥ - }6  

69. {x | x < 36} 

70. {x | x ≤ 20} 

71. {m | m < 5.4} 

72. {n | n > 1} 

73. {c | c ≥ 3.7} 

_ 5 _ 
74. {k | k > - } 

12 

Lesson 6-2 

6. 5x - 1 ≥ -11; x ≥ -2 7. 21 > 15 + 2 ;x  x < 3 

_ 2 _
8. –9 ≥ x + 7; x ≤ -40

5 
_ x _ 

9. - 13 > -6; x > 56 
8 

10. -x + 6 ≤ 5; x ≥ 1 11. 37 < 7 - 10 ;x  x < -3 

_ x _ 
12. 8 - ≥ 11; x ≤ -9

3 
5 __ _ 2 _ 4 _ 

13. - x + 6 < 12; x > -
4 5 

14. 3x - 6 ≥ 15 + 24 ;x  x ≤ -1 15. 15x + 30 < 10x - 45; x < -15 

_ 1 _ 
16. {n | n > - } 

3 

17. {a | a ≤ 11} 

18. { }Ø  

19. {b | b is a real number.} 

20. {t | t ≥ - }1  

21. {a | a ≥ - }9  

Lesson 6-3 

7. {h | 2 ≤ h < 3} 

8. {m | m is a real number.} 

9. {y | y < -3} 

10. { }Ø  

11. {b | 4 < b ≤ 5} 

_ 1 _ 
12. {a | -3 < a ≤ } 

2 

13. {m | m < -6 or m > - }1  

14. {n | n < -3 or n > - }3  

15. {m | 2 ≤ m < 4} 

16. {y | y < 1 or y ≥ 6} 

17b. 0 < x < 12 or x > 27; Because the combined height of the sign and pole 

cannot be negative, the value of x must be greater than 0. 
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17c. 

18c. 

Lesson 6-4 

1. {x | -24 < x < 8}

2. {r | -3 ≤ r ≤ 1}

3. {c | -3 ≤ c ≤ 4}

4. {h | -3 < h < 5}

5. {Ø}

6. {Ø}

7. {r | r < -8 or r > 4}

8. {k | k < 1 or k > 7}

9. {h | h ≤ -3 or h ≥ 6}

10. {p | p ≤ -3 or p ≥ 2} 

36. |x - 52| ≤ 3; {x | 49 ≤ x ≤ 55} 

37. |x - 92| ≤ 8; {x | 84 ≤ x ≤ 100} 

38. |x - 87| ≤ 25; {x | 62 ≤ x ≤ 112} 

11. {v | v is a real number.} 

12. {c | c is a real number.} 

_ 1 _ _ 3 _ 
13. {n | n ≤ -5 or n ≥ 3 } 

4 4 

_ 4 _ 3 __ 
14. {t | - ≤ t ≤ 1 } 

5 5 

2 __ 
15. {h | -5 < h < 5} 

3 

16. {p | p ≤ -14 or p ≥ 22} 

17. {Ø} 

18. {g | g is a real number.} 

2 __ 
19. {r | -2 < r < } 

3 

2 __ 
20. {p | p < -4 or p > - } 

3 
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53. ( 8-  ≤ n < -3) or (1 < n ≤ 6). To solve this compound inequality, split it into two inequalities. The first one to solve is |n + 1| > 2 and the second one is |n + 1| 
≤ 7. The solution set of the entire problem is the overlap of the individual solutions.

Lesson 6-5 

1. 2. 

3. 4. 

5. 6. 

7. 8. 

9. 10. 

11. 12. 

13a. y < 1240x + 48,200 

14. 1.25d + 2.5c ≥ 100 

15. 16. 

17. 18. 

19. 20. 

21. 

M
 O

 D
 U

 L
 E

 6
 A

 N
 S

 W
 E

 R
 A

 P
 P

 E
 N

 D
 I X

Module 6 • Answer Appendix 384c 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0531.xhtml


22. 23. 
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Module 7 

Systems of Linear Equations and Inequalities 

Module Goals

• Students solve systems of equations using a variety of methods. 

• Students solve systems of equations using graphing technology. 

• Students graph the solution sets of systems of linear inequalities. 

Focus 

Domain: Algebra 

Standards for Mathematical Content: 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

A.REI.6 Solve systems of linear equations exactly and approximately 

(e.g., with graphs), focusing on pairs of linear equations in two variables. 

A.REI.12 Graph the solutions to a linear inequality in two variables as a 

half-plane (excluding the boundary in the case of a strict inequality), and 

graph the solution set to a system of linear inequalities in two variables 

as the intersection of the corresponding half-planes. 

Also addresses A.REI.5 and A.REI.11. 

Standards for Mathematical Practice: 

All Standards for Mathematical Practice will be addressed in this module. 

Coherence 

Vertical Alignment 

Previous 

Students analyzed and solved simultaneous linear equations. 

8.EE.8 

Now

Students write and solve systems of two equations in two variables and 

solve systems of two inequalities in two variables. 

A.CED.3, A.REI.6, A.REI.12 

Next 

Students will graph exponential functions, showing intercepts and end 

behavior, and interpret the parameters of the function in terms of a 

context. 

F.IF.7e, F.LE.2 

Rigor 

The Three Pillars of Rigor 

Students will use the three pillars of rigor to help them meet the 

standards. Students gain conceptual understanding as they move from 

the Explore to Learn sections within a lesson. Once they understand 

the concept, they practice procedural skills and fluency and apply their 

mathematical knowledge as they go through the Examples and Practice. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

EXPLORE LEARN EXAMPLE & PRACTICE 

Suggested Pacing 

Lessons Standards 45-min classes 90-min classes 

Module Pretest and Launch the Module Video 1 0.5 

7-1 Graphing Systems of Equations A.REI.6, A.REI.11 2 1 

7-2 Substitution A.CED.3, A.REI.6 1 0.5 

7-3 Elimination Using Addition and Subtraction A.CED.3, A.REI.6 1 0.5 

7-4 Elimination Using Multiplication A.REI.5, A.REI.6 1 0.5 

Put It All Together: Lessons 7-1 through 7-4 1 0.5 

7-5 Systems of Inequalities A.CED.3, A.REI.12 2 1 

Module Review 1 0.5 

Module Assessment 1 0.5 

Total Days 11 5.5 
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CHERYL TOBEY 

MATH 
PROBES 

Formative Assessment Math Probe 

Systems of Linear Equations 

Module Resource 

Analyze the Probe 
Review the probe prior to assigning it to your students. 

In this probe, students will determine which graphs fall into three categories and explain 

their choices. 

Targeted Concepts Systems of equations can be analyzed to distinguish between 

systems with 

• one unique solution (an independent system), 

• no solution (a dependent system, parallel lines), or 

• infinitely many solutions (an inconsistent system, coinciding lines). 

Targeted Misconceptions Students may not be able to analyze the slope and y-intercept 

to categorize systems of equations. They may: 

• have to solve the systems, using one of the algebraic/graphical methods for solving to 

analyze solutions, 

• have difficulty working with equations when both are not written in slope-intercept form 

(y = mx + b), or 

• have difficulty analyzing word problems. 

• confuse horizontal/vertical lines and/or have difficulty analyzing systems with them. 

• multiply quantities without consideration of all of the numbers and symbols. 

Use the Probe after Lesson 7-4 

Correct Answers: 

1. A, B, G, H, I, O, R 

2. E, J, K, Q 

3. C, D, F, L, M, N, P 

Collect and Assess Student Answers 

If the student selects 

these responses... 

incorrect placement

of one or more cards

Then the student likely... 

has one or more of the targeted difficulties. To learn about student difficulties, give 

individual students, groups of students, and/or the whole class opportunities to discuss 

how they categorized each system. 

For example: 

• An incorrect placement of D, F, G, H, and/or J indicates difficulty with categorizing 

equations when not written in y = mx + b form. 

• An incorrect placement of K and/or L indicates difficulty with analyzing the y-intercept. 

• An incorrect placement of M, N, and/or O indicates difficulty with analyzing and/or 

categorizing horizontal and vertical lines. 

• An incorrect placement of P , Q, and/or R indicates difficulty with representing written 

descriptions with equations. 

Take Action 
After the Probe Design a plan to address any possible misconceptions. You may wish to assign the following resources. 

• Systems of Linear Equations 

• Lessons 7-1 through 7-4, all Learns, all Examples 

Revisit the Probe at the end of the module to be sure that your students no longer carry these misconceptions. 
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The Ignite! activities, created by Dr. Raj Shah, cultivate curiosity and 

engage and challenge students. Use these open-ended, collaborative 

activities, located online in the module Launch section, to encourage your 

students to develop a growth mindset towards mathematics and problem 

solving. Use the teacher notes for implementation suggestions and 

support for encouraging productive struggle. 

Essential Question 

At the end of this module, students should be able to answer the 

Essential Question. 

How are systems of equations useful in the real world? Sample 

answer: Writing and solving systems of equations can help you find 

unknown values in real-world situations. 

What Will You Learn? 

Prior to beginning this module, have your students rate their knowledge 

of each item listed. Then, at the end of the module, you will be reminded 

to have your students return to these pages to rate their knowledge 

again. They should see that their knowledge and skills have increased. 

Focus Students write notes about solving systems of linear equations 

and inequalities throughout the lessons of this module. 

Teach Have students make and label their Foldable as illustrated. 

Have students write a word or concept from the lesson on the back of 

each lesson’s tab. Under the word or concept, ask students to include a 

definition and an example. 

When to Use It Encourage students to add to their Foldable as they 

work through the module and to use them to review for the module test. 

Launch the Module 

The Launch the Module video uses a trip to the zoo to show real-world 

applications of systems of equations. Students learn about using systems 

to determine the number of child and adult tickets sold on a given day, 

the most cost-efficient mix of foods to feed the animals, and the number 

of snacks that can be purchased for a given amount of money. 

Interactive Presentation 
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What Vocabulary Will You Learn? 
ELL As you proceed through the module, introduce the key vocabulary 

by using the following routine. 

Define A system of equations is a set of equations with the same 

variables. 

Example y = 342 - 14.9x and y = 3.3 + 4.7x 

Ask What variables do both equations have in common? x and y 

Are You Ready? 

Students may need to review the following prerequisite skills to succeed 

in this module. 

• identifying the solution of a system of equations 

• solving for a specific variable 

• simplifying expressions by using the Distributive Property 

• solving systems of equations by using substitution 

• testing half-planes 

ALEKS is an adaptive, personalized learning environment that identifies 

precisely what each student knows and is ready to learn, ensuring 

student success at all levels. 

You may want to use the Systems section to ensure student success in 

this module. 

Mindset Matters 

Reward Effort, Not Talent 

When adults praise students for their hard work toward a solution, rather 

than praising them for being smart or talented, it supports students’ 

development of a growth mindset. Reward actions like hard work, 

determination, and perseverance instead of traits like inherent skill or 

talent. 

How Can I Apply It? 

Have students complete the Performance Task for the module. Allow 

students a forum to discuss their process or the strategy that they used, 

and give them positive feedback on their diligence in completing the 

task. 
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Lesson 7-1 A.REI.6, A.REI.11 

Graphing Systems of Equations 

LESSON GOAL 

Students solve systems of equations by graphing. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Intersections of Graphs 

Develop: 

Graphs of Systems of Equations 

• Consistent Systems 

• Inconsistent Systems 

• Number of Solutions, Equations in Slope-Intercept Form 

• Number of Solutions, Equations in Standard Form 

Solve Systems of Equations by Graphing 

• Solve a System by Graphing 

• Graph and Solve a System of Equations 

• Write a System of Equations 

Using Systems to Solve Linear Equations 

• Use a System to Solve a Linear Equation 

Solving Systems of Equations by Using Graphing Technology 

• Solve a System of Equations 

• Write and Solve a System of Equations 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Solve Systems of Equations by 
● ● ● 

Graphing 

Extension: Systems with Three Equations ● ● 

Language Development Handbook 

Assign page 38 of the Language Development 

Handbook to help your students build mathematical 

language related to solving systems of equations 

by graphing. 

ELL You can use the tips and suggestions on 

page T38 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.REI.6 Solve systems of linear equations exactly and approximately 

(e.g., with graphs), focusing on pairs of linear equations in two variables. 

A.REI.11 Explain why the x-coordinates of the points where the graphs 

of the equations y = f x( ) and y = g x( ) intersect are the solutions of 

the equation f x( ) = g x( ); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive 

approximations. Include cases where f x( ) and/or g x( ) are linear, polynomial, 

rational, absolute value, exponential, and logarithmic functions. 

Standards for Mathematical Practice: 

5 Use appropriate tools strategically. 

8 Look for and express regularity in repeated reasoning. 

Coherence 

Vertical Alignment 

Previous 

Students understood the solution to a system of linear equations in two 

variables corresponds to the point(s) of intersection of their graphs. 

8.EE.8a 

Now

Students solve systems of equations by graphing and use systems to solve 

linear equations. A.REI.6, A.REI.11 

Next 

Students will solve systems of equations by using substitution. A.CED.3, A.REI.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of graphing linear equations to build fluency with 

graphing systems of linear equations. They apply their understanding 

of solving systems of linear equations by solving real-world problems. 

Mathematical Background 
A solution of a system of two linear equations is an ordered pair that 

satisfies both equations in the system. A system of equations can be 

solved by graphing the equations on the same coordinate plane, which 

can intersect at one point (exactly one solution), be parallel (no solution), 

or be the same line (infinitely many solutions). 
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A.REI.6, A.REI.11 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• identifying the solution of a system of equations 

Answers: 

1. y = 2x - 2 

2. both 

3. y = 3x 

4. neither 

5. yes 

Launch the Lesson 

Teaching the Mathematical Practices 

5 Analyze Graphs Encourage students to analyze the graph 

and describe how it can be used to find the number of lawns Laila 

needs to mow before making a profit. 

MPMP

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using these vocabulary terms in this lesson. 

You can expand each row if you wish to share the definitions. Then 

discuss the questions below with the class. 
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Intersections of Graphs 

Objective 

Students use a sketch to explore solving linear equations graphically. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this Explore, students will need to use the sketch. Work with 

students to explore and deepen their understanding of solving 

linear equations graphically. 

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will use a sketch to solve an algebraic equation. They will graph 

the functions defined by the  expressions on each side of the equal sign 

and find their point of intersection. They will compare the coordinates of 

this point with the solution they find algebraically. They will repeat the 

process for a second equation. Then, students will answer the Inquiry 

Question. 

MPMP

Interactive Presentation 

Explore 

Explore 

WEB SKETCHPAD 

Students use a sketch to solve an equation graphically. 

TYPE 

a 
Students answer the exercises about solving equations by 

graphing. 

(continued on the next page) 
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A.REI.6, A.REI.11 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

a
Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Intersections of Graphs ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why is the x-value of the point of intersection the solution to the 

equation? Sample answer: because it is the value of x that makes both 

sides of the equation equal to each other 

• What does the y-value of the point of intersection represent? the value 

when each side of the original equation is evaluated at the x-value of 

the point of intersection 

Inquiry 

How can you solve a linear equation by graphing? Sample answer: 

Graph each side of the equation as a linear function set equal to y. 

Then, the x-coordinate of the point of intersection is the solution of the 

equation. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Graphs of Systems of Equations 

Objective 

Students determine the number of solutions of a system of linear 

equations by examining the equations and their graphs. 

Teaching the Mathematical Practices 

7 Use Structure Help students explore the structure of systems 

of equation and their graphs in this Learn. 

MPMP

What Students Are Learning 

Students will consider the possible relationships between the graphs 

of two linear equations. The lines may intersect at a point, may be 

parallel, or may be the same line. These three different cases produce 

the three different types of solutions of a system of two linear equations. 

Also important is the understanding that the solutions of a system are 

represented by the points that the two graphs have in common. There 

may be one such point, no points, or infinitely many points. 

Example 1 Consistent Systems 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph and the system of equations 

used in this example. 

MPMP

Questions for Mathematical Discourse 

AL How do you use the graph to solve the problem? Sample answer: I 

look to see how many points the two lines have in common. 

OL How do you know there is one solution? Sample answer: The 

graphs intersect in one point. 

BL Can two lines ever intersect in exactly two points? Explain. No; 

sample answer: To intersect in exactly two points, one of the lines 

would not be straight. It would cross the other line once, then turn 

and cross back through the line again. 

Common Error 

To support the new terminology introduced in the lesson, encourage 

students to review the vocabulary for the lesson and to write their own 

descriptions of each type of system, using words that they find helpful. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

TAP 

Students move through the categories to 

compare systems of linear equations. 

TAP 

Students select the slope and y-intercept 

values to create systems with one, an 

infinite number, or no solutions. 
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Lesson 7-1 

Graphing Systems of Equations 

T oday’s Goals 
● Determine the number 

Explore Intersections of Graphs of solutions of a system 

of linear equations. 

Online Activity Use graphing technology to complete the 
● Solve systems of 

Explore. equations by graphing. 

● Solve linear equations 

by graphing systems of 
INQUIRY How can you solve a linear 

equations. 
equation by graphing? 

● Use graphing 

calculators to solve 

systems of equations. 
Learn Graphs of Systems of Equations 

T oday’s Vocabulary 
A set of two or more equations with the same variables is called a system of equations 

system of equations. An ordered pair that is a solution of both 
consistent 

equations is a solution of the system. A system of two linear equations 
independent 

can have one solution, an infinite number of solutions, or no solution. 
dependent 

• A system of equations is consistent if it has at least one ordered 
inconsistent 

pair that satisfies both equations. 

• If a consistent system of equations has exactly one solution, it is 

said to be independent. The graphs intersect at one point. 
Go Online Y ou may 

• If a consistent system of equations has an infinite number of want to complete the 
solutions, it is dependent. The graphs are the same line. This Concept Check to 

means that there are unlimited solutions that satisfy both equations. check your 

• A system of equations is inconsistent if it has no ordered pair that understanding. 

satisfies both equations. The graphs are parallel. 

Example 1 Consistent Systems 

Use the graph to determine the number of solutions the system has. 

Then state whether the system of equations is consi entst  or 

inconsistent and if it is independent or dependent.

y = −3x + 1 y

y = x − 3
y = x - 3

y = -3x + 1
O x

one solution. Therefore, the system is consistent and independent. 

Go Online Y ou can complete an Extra Example online. 
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A.REI.6, A.REI.11 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Inconsistent Systems 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain 

the relationships between the graph, system of equations, and 

solution in this example. 

Questions for Mathematical Discourse 

AL Explain why the system has no solutions. Sample answer: The 

solutions of a system are the points the lines have in common, 

and because these lines are parallel, they will have no points in 

common. So, there are no solutions. 

OL How can you solve the problem without graphing? Sample 

answer: Because the equations have the same slope but different 

y-intercepts, I know that the lines are parallel and will never

intersect. Therefore, I know that the system is inconsistent. 

BL Is it possible for a system to be inconsistent and independent? 

Why? No; sample answer: In order for a system to be independent, 

it must have exactly one solution. If a system is inconsistent, then 

it has no solutions. 

Example 3 Number of Solutions, Equations 
in Slope-Intercept Form 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

Questions for Mathematical Discourse 

AL What do you notice about the slopes of the lines? They are the 

same. 

OL Why is it helpful to examine the equations in slope-intercept form? 

you can see the slope and the y-intercept of each line 

BL What types of lines are these? parallel How could you change 

the second equation to make a system that has infinitely many 

solutions? set the y-intercept at 10 

MPMP

MPMP

Interactive Presentation 

Example 2 

TAP 

Students select the correct category for 

the system of equations. 

TYPE 

a 
Students explain how the equations could 

be changed to form a consistent and 

dependent system. 
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Number of Solutions, Equations 
in Standard Form 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

Questions for Mathematical Discourse 

AL What is slope-intercept form? y = mx + b 

OL Why is it useful to have equations in slope-intercept form when 

determining the number of solutions? Sample answer: It allows 

you to easily see the slope and y-intercept, which can help you to 

determine if a system has one, none, or infinitely many solutions. 

BL Explain how you could determine that these equations are 

equivalent without solving for y. Sample answer: Divide the first 

equation by 2 and the second equation by -3, and you will get 

the same equation. 

MPMP

Common Error 

Some students may state that the system is inconsistent, thinking that 

because the two equations are equivalent, there is “only one equation” 

and, therefore, no point of intersection. Correct this line of reasoning, 

explaining that all points on the line satisfy both equations and, for that 

reason, there are infinitely many solutions, and the system is consistent 

and dependent. 

Learn Solve Systems of Equations by 
Graphing 

Objective 

Students solve systems of equations by graphing. 

Teaching the Mathematical Practices 

5 Analyze Graphs In this Learn, students learn how to solve a 

system of equations by analyzing a graph. 

What Students Are Learning 

Students are learning that they can find the solution of a system of linear 

equations by graphing the equations in the system and identifying the 

point where the lines intersect. Because this point represents the solution 

of each equation, its coordinates satisfy both equations, which is shown 

by the algebraic check of the solution. 

MPMP

Interactive Presentation 

Example 4 

TAP 

Students select the correct category and 

number of solutions for the system of 

equations. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.REI.6, A.REI.11 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 5 Solve a System by Graphing 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, "Does this make sense?" Point out that in this 

example, students need to check their answer. Point out that they 

should ask themselves whether their answer makes sense and 

whether they have answered the problem question. 

MPMP

Questions for Mathematical Discourse 

3 __ AL What are the slopes of each equation? -2,
5 

OL How do you know by looking at the equations that there is one 

solution or no solutions to this system? The slopes are different. 

BL Explain how to check to make sure the solution is correct. Sample 

answer: Substitute 5 for x and substitute 4 for y in both equations. 

Simplify, and make sure both resulting equations are true. 

Example 6 Graph and Solve a System of 
Equations 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Point out that to solve the problem 

in this example, students will need to use a sketch. Work with 

students to explore and deepen their understanding of graphing 

and solving systems of linear equations. 

MPMP

Questions for Mathematical Discourse 

AL Why does it help to write the equations in slope-intercept form 

before graphing? Sample answer: Using slope-intercept form, you 

can easily see the slopes and y-intercepts of the equations. 

OL What do you notice about the equations once they are written 

in slope-intercept form? They have the same slope, but different 

y-intercepts.

BL How could this system be changed so that it has infinitely many 

solutions? Sample answer: Change 8 in the second equation to 

-24 so that the y-intercepts are the same.

Common Error 

If students make an error when writing the equations in slope-intercept 

form but check their answer in the slope-intercept forms of the equations, 

they will not recognize that their answer is incorrect. To help students 

avoid making this error, encourage them to use the original equations for 

the check. 

Interactive Presentation 

Example 5 

WEB SKETCHPAD 

Students use a sketch to graph a system of 

equations and find the intersection. 

TYPE 

a 
Students enter the coordinates for the 

point of intersection and explain why it 

is necessary to check the point in both 

equations. 
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Apply Example 7 Write a System of 
Equations 

Teaching the Mathematical Practices 

1 Make Sense of Problems and Persevere in Solving Them, 

4 Model with Mathematics Students will be presented with a 

task. They will first seek to understand the task, and then determine 

possible entry points to solving it. As students come up with their 

own strategies, they may propose mathematical models to aid them. 

As they work to solve the problem, encourage them to evaluate their 

model and/or progress, and change direction, if necessary. 

MPMP

Recommended Use 

Have students work in pairs or small groups. You may wish to present 

the task, or have a volunteer read it aloud. Then allow students the time 

to make sure they understand the task, think of possible strategies, and 

work to solve the problem. 

Encourage Productive Struggle 

As students work, monitor their progress. Instead of instructing them 

on a particular strategy, encourage them to use their own strategies to 

solve the problem and to evaluate their progress along the way. They 

may or may not find that they need to change direction or try out several 

strategies. 

Signs of Non-Productive Struggle 

If students show signs of non-productive struggle, such as feeling 

overwhelmed, frustrated, or disengaged, intervene to encourage them to 

think of alternate approaches to the problem. Some sample questions are 

shown. 

• At what x value and at what y value do the two lines intersect? 

• W hat does the intersection of the two lines represent in the context of 

the situation? 

Write About It! 

Have students share their responses with another pair/group of students 

or the entire class. Have them clearly state or describe the mathematical 

reasoning they can use to defend their solution. 

DIFFERENTIATE 

Reteaching Activity AL 

IF students are having difficulty solving problems involving real-world 

applications of systems of equations, 

THEN pair them with students who seem to have a better grasp of 

the concept, and have them work together to prepare a presentation 

of their solution. Require that the presentation include a clear 

explanation of how the mathematics relates to the situation. 

Interactive Presentation 

Apply Example 7 

TYPE 

a 
Students determine if a value of x that is not 

a whole number can be a viable solution. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.REI.6, A.REI.11 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

MULTIPLE CHOICE 

Students select the system that best 

describes the situation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Essential Question Follow-Up 

Students have used systems of equations to solve problems involving 

real-world situations. 

Ask: 

How can a system of equations help a business owner make decisions? 

Sample answer: It can help him or her see how the costs of running the 

business compare to the money the business takes in. This could be 

helpful when making decisions about pricing and expenditures. 

Common Error 

Some students may have difficulty graphing the equations because they 

contain slopes that are decimals. Encourage students to convert the 

slopes to fractions in lowest terms before graphing. 

DIFFERENTIATE 

Enrichment Activity BL 

Write a system of three equations in two variables on the board. Have 

the students determine if the system has one solution, no solution, or 

infinitely many solutions. If it has one solution, have students name it. 

For example, the following system has no solution because the three 

lines do not intersect at one point. 

x + y = 2
x - y = 0
y = -2

Learn Using Systems to Solve Linear Equations 

Objective 

Students solve linear equations by graphing systems of equations. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

About the Key Concept 

Rewriting an equation as a system of equations allows for the solution to 

be found by graphing the resulting equations and finding the x-value of 

their point of intersection. This is the value that makes the expressions 

on the two sides of the original equation equal in value. When those 

expressions are evaluated for the x-value, the result is the corresponding 

y-value of the point of intersection.

Common Misconception 

Some students may believe that the solution that is found using this 

procedure is somehow different in meaning than the solution found by 

solving algebraically. Address this misconception by solving an equation 

using both methods, showing that the solutions are the same, and 

emphasizing what the solution represents in terms of the original equation. 

MPMP
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 8 Use a System to Solve a Linear 
Equation 

Teaching the Mathematical Practices 

5 Analyze Graphs Help students analyze the graph they have 

generated using graphing calculators. Point out that to see the 

entire graph, students may need to adjust the viewing window. 

MPMP

Questions for Mathematical Discourse 

AL What type of line is y = -4? horizontal 

OL What do you expect the y-value of your solution to be? -4 Why? 

Sample answer: The y-value has to be -4 because the solution has 

to satisfy both equations, and the second equation will be satisfied 

only when y = -4. 

BL How can you check your solution? Sample answer: Replace x with 

2 in the original equation and see if the equation balances. 

Common Error 

Some students may state that the answer is the ordered pair 

(2, -4). These students may not understand that the system of equations 

is being used as a tool to find the value of x that makes the original 

equation true. Although (2, -4) is the point of intersection of the two 

equations in the system, the solution of the original equation is x = 2. 

Learn Solving Systems of Equations by Using 
Graphing Technology 

Objective 

Students solve systems of equations by using graphing technology. 

Teaching the Mathematical Practices 

5 Use Mathematical Tools Students will use graphing technology 

to find an approximation of the solution of a system of linear 

equations. 

Things to Remember 

Students may need to be reminded to change the viewing window on 

their calculators in order to find the point of intersection of the lines. 

Common Misconception 

Some students may believe that the calculator will give an exact answer 

in all situations. Remind them of the fact that, in some instances, a 

number given on the display may have been rounded due to the number 

of digits in the decimal. 

MPMP

Interactive Presentation 

Example 8 

TAP 

Students move through the steps of 

solving an equation using a graphing 

calculator. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

Lesson 7-1 Graphing Systems of Equations 393 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0547.xhtml


A.REI.6, A.REI.11 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 9 Solve a System of Equations 

Teaching the Mathematical Practices 

6 Use Precision In this example, students learn how to calculate 

accurately and efficiently and to express numerical answers with a 

degree of precision appropriate to the problem context. 

MPMP

Questions for Mathematical Discourse 

AL What does it mean to solve the system of equations? Sample 

answer: It means to find the ordered pair that satisfies both 

equations. 

OL Why do you need to solve each equation for y? Sample answer: 

The calculator graphing functionality needs equations to be solved 

for y. 

BL How can you check your answer? Sample answer: I can substitute 

the values of x and y into the original equations and see if they 

satisfy the equations, accounting for the fact that the values of x 

and y are approximations. 

Example 10 Write and Solve a System 
of Equations 

Teaching the Mathematical Practices 

2 Consider Units Point out that it is important to note the units 

involved in this problem. 

MPMP

Questions for Mathematical Discourse 

AL Why is the total cost represented by the equation 

y = 1.32x + 34,000? Sample answer: Denzel spent $34,000 for

the truck and spends $1.32 to make each sandwich. 

OL What does the point of intersection of the graphs represent? 

Sample answer: It represents the point at which Denzel’s costs 

equal his revenue. 

BL How does the graph show the relationship between cost and 

revenue? Sample answer: When the graph of the cost function 

lies above the graph of the revenue function, Denzel’s costs are 

more than his revenue. To the right of the point of intersection, 

the graph of the revenue function lies above the graph of the cost 

function, so that means he is making a profit. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Interactive Presentation 

Example 9 

TAP 

Students move through the steps of 
solving a system of equations using a 
graphing calculator. 

CHECK 

Students complete the Check online to 
determine whether they are ready to 
move on. 
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A.REI.6, A.REI.11 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–29 

2 exercises that use a variety of skills from this 30–39 

lesson 

2 exercises that extend concepts learned in this 40–44 

lesson to new contexts 

3 exercises that emphasize higher-order and 45–51 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–43 odd, 45–51 

• Extension: Systems with Three Equations 

• Systems of Linear Equations 

IF students score 66%−89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–51 odd 

• Remediation, Review Resources: Solve Systems of Equations by 

Graphing 

• Personal Tutors 

• Extra Examples 1–10 

• Systems of Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–29 odd 

• Remediation, Review Resources: Solve Systems of Equations by 

Graphing 

• Quick Review Math Handbook: Graphing Systems of Equations 

• ArriveMATH Take Another Look 

• Systems of Equations 

Answers

11. 1 solution; (0, –3) 12. 1 solution;  (–1, –2) 
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    A.REI.6, A.REI.11 

      
Answers

      

        

 y = 400x +  y = 5900 - 300x

18. x =      
y =     
8x + 10y =  y = x -    

    

   x + y =  x + 0.75y =  
           
           
   

            
          
       

   x + y =  x + y =    
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Lesson 7-2 

Substitution

A.CED.3, A.REI.6 

LESSON GOAL 

Students solve systems of equations by using substitution. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Using Substitution 

Develop: 

Solving Systems of Equations by Substitution 

• Solve a System by Substitution 

• Solve and Then Substitute 

• Use Substitution When There Are No or Many Solutions 

• Write and Solve a System of Equations 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Using Formulas ● ● ● 

Extension: Intersection of Two Parabolas ● ● ● 

Language Development Handbook 

Assign page 39 of the Language Development 

Handbook to help your students build mathematical 

language related to solving systems of equations 

by using substitution. 

ELL You can use the tips and suggestions on 

page T39 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

A.REI.6 Solve systems of linear equations exactly and approximately 

(e.g., with graphs), focusing on pairs of linear equations in two variables. 

Standards for Mathematical Practice: 

1 Make sense of problems and persevere in solving them. 

6 Attend to precision. 

Coherence 

Vertical Alignment 

Previous 

Students solved systems of equations by graphing and used systems to solve 

linear equations. 

8.EE.8, A.REI.6, A.REI.11 

Now

Students solve systems of equations by using substitution. 

A.CED.3, A.REI.6 

Next 

Students will solve systems of equations by using elimination with addition or 

subtraction. 

A.CED.3, A.REI.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students develop 

understanding of using algebraic methods to solve systems of linear 

equations. They build fluency by using substitution to solve systems 

of equations, and they apply their understanding by solving real- 

world problems. 

Mathematical Background 
Solving a system by substitution involves solving one equation for a 

specific variable and then substituting the resulting expression in for the 

variable in the other equation. 
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1 LAUNCH A.CED.3, A.REI.6 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• solving for a specific variable 

Answers: 

1. x = -4y + 10 
_ 5 _ 2. x = - y + 4 4 

3. y = -x - 1 
_ 1 _ 1 _ 2 _ 4. y = - x - 5 5 

5. s - Gs = o; $300,000 

Launch the Lesson 

Teaching the Mathematical Practices 

1 Explain Correspondences Guide students to use the 

information given in the Launch about two television shows to 

create a system of equations modeling the solution. 

MPMP

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using this vocabulary term in this lesson. 

You can expand the row if you wish to share the definition. Then discuss 

the questions below with the class. 
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2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Substitution 

Objective 

Students explore solving a system of equations by using substitution. 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will work through a series of guiding exercises requiring that 

they analyze the meaning of an equation that is solved for one variable. 

Students will then consider how that equation can be used to make a 

substitution into a second equation containing the same variable. They 

then analyze the resulting equation and describe how it can be solved. 

Then, students will answer the Inquiry Question. 

Interactive Presentation 

Explore 

Explore 

TYPE

a
Students move through the slides answering questions about the 

system of equations. 

(continued on the next page) 
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2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

a
Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Using Substitution ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why does performing the substitution make it possible to solve the 

system of equations? Sample answer: It produces an equation that 

contains only one variable, which can then be solved for that variable. 

• How is the value that you find for x related to the graph of the two 

equations? It is the x-coordinate of the point of intersection of the 

two lines. 

Inquiry 

How can you rewrite a system of equations as a single equation with only 

one variable? Sample answer: If one equation is solved for a variable, 

then you know the value of that variable. Then, you can replace that 

variable in the other equation. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.3, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Systems of Equations by 
Substitution 

Objective 

Students solve systems of equations by using the substitution method. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely 

write or explain their solution methods. Point out that they should 

use clear definitions when they discuss their solutions with others. 

What Students Are Learning 

Students previously found the solution of a system of equations by 

graphing. They also used graphing technology to approximate a solution. In 

this lesson, students learn that the exact solution of a system can be found 

using an algebraic method, which in this lesson, is the substitution method. 

Example 1 Solve a System by Substitution 

Teaching the Mathematical Practices 

7 Use Structure Help students to use the structure of the 

equations in this example to solve the system. 

Questions for Mathematical Discourse 

AL Do you have at least one equation solved for one variable? 

Yes; sample answer: y is equal to 4x + 11 

OL How does making the substitution allow you to solve the system? 

Sample answer: it creates an equation with only one variable, so 

I can solve for that variable, and then use that value to find the 

value of the other variable 

BL What is an advantage of solving a system of equations by 

substitution instead of by graphing? Sample answer: When 

using a graph, the solution sometimes has to be estimated, but 

substitution gives an exact answer. 

Go Online 

• Find additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

MPMP

MPMP

Interactive Presentation 

Learn 

TYPE 

a 
Students explain what it means to 

substitute in algebra. 
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A.CED.3, A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TAP 

Students move through the steps to solve 

a system using substitution. 

TYPE 

a 
Students enter the correct values while 

solving using substitution, and then 

discuss if the solution would be the same 

if the first step was used to solve the 

second equation. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Solve and then Substitute 

Teaching the Mathematical Practices 

1 Monitor and Evaluate Point out that in this example, students 

must stop and evaluate their progress and change course to find 

the ultimate solution. 

MPMP

Questions for Mathematical Discourse 

AL How can you tell which variable to solve for the substitution? 

Sample answer: It is easiest to look for a variable that has a 

coefficient of 1. Then, all you have to do is add or subtract the 

other term to solve. 

OL When the quantity 18 - 4y is substituted for x, why is it necessary 

to use parentheses? Sample answer: The entire quantity needs to 

be multiplied by 5. If parentheses are not used, only the 18 will be 

multiplied by 5. 

BL What would the graph of this system of equations look like? 

Sample answer: two lines that intersect at the point ( 2,-  5) 

Common Error 

Some students may forget to isolate x before making the substitution 

and substitute 4y + 18 for x by mistake. Reinforce that the first step is to 

isolate a variable in one of the equations. 

Common Misconception 

A common misconception some students may have is that the 

substitution method can be used only when one of the equations 

contains a variable with a coefficient of 1. Explain that this is not the case, 

as any equation can be solved for any of its variables. Explain further that 

students will learn another algebraic method of solution and that for any 

system of equations, one method may be easier to use than another. 

400 Module 7 • Systems of Linear Equations and Inequalities 

https://epub-factory-cdn.mheducation.com/publish/673efe3e0e09410b805b0ad6676b77ec/1/1080mp4/OPS/page0556.xhtml


A.CED.3, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Use Substitution When There 
Are No or Many Solutions 

Teaching the Mathematical Practices 

1 Explain Correspondences Encourage students to explain the 

relationships between the graph and the system of equations 

used in this example. 

MPMP

Questions for Mathematical Discourse 

AL Why is the first step to substitute -2x - 4 for y in the first equation? 

Sample answer: The second equation states that y is equal to 

-2x - 4, so you can replace y in the first equation with -2x - 4. 

OL What does it mean to say that -8 = -8 is an identity? It means 

that the statement is always true. What does this mean about the 

solutions of the system? Sample answer: It means that all of the 

solutions of one of the equations are also solutions of the other 

equation. 

BL Name three solutions of the system. Sample answer: (0, -4), 

( 2,-  0), and (1, -6) 

Common Error 

Some students may state that the solution is ( 8,-  -8). Help them to see 

that the variable has been eliminated from the equation, so the resulting 

equation does not give any information about the values of x or y. 

DIFFERENTIATE 

Language Development Activity ELL 

Beginning Ask questions about the lesson content to elicit 

yes/no answers: “Look at Example 1. Is one of the equations solved 

for one of the variables?” yes “Is the first step of solving the system 

complete?” yes 

Intermediate/Advanced Ask questions about the lesson content to 

elicit short answers: “Look at Example 1. Which equation is solved for 

a variable?” the second “What should be substituted for y in the first 

equation?” 4x + 11 

Advanced-High Ask questions about the lesson content to elicit 

complete sentences: “How does Example 1 compare to Example 2?” 

In Example 1, Step 1 is already completed. “How would you choose the 

variable to solve for to solve Example 2 by substitution?” Solving the 

second equation for x makes sense because its coefficient is 1. 

Interactive Presentation 

Example 3 

TAP 

Students tap on the graph to observe that 

the graphs of both equations are the same 

line. 

TYPE 

a 
Students explain what certain solutions 

would look like on a graph. 
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A.CED.3, A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TAP 

Students tap each marker to explore the 

equations and two solution pathways. 

TYPE 

a 
Students compare and contrast the 

solution methods and then research 

replacing trees cut for construction. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve a System of 
Equations 

Teaching the Mathematical Practices 

5 Use a Source Guide students to find external information to 

answer the questions posed in the Use a Source feature. 

MPMP

Questions for Mathematical Discourse 

AL What do the terms 2a and 6t represent? Sample answer: 2a 

represents the number of trees planted to replace the adult trees 

that were felled; 6t represents the number of trees planted to 

replace the saplings that were felled. 

OL What steps are needed to solve the system? Solve for one of the 

variables in the first equation, then substitute the quantity into the 

second equation and solve for the variable. Finally, substitute the 

value back into the first equation and solve for the other variable. 

BL How would the answer have changed if you had solved for t in 

Step 1? Sample answer: The final answer wouldn't change. If you 

solved for t in Step 1, you would then substitute 167 - a for t in 

Step 2 to get a = 65. In Step 3, you would solve for t to get 102. 

Essential Question Follow-Up 

Students are writing and solving systems of equations in two variables. 

Ask: 

Why is it necessary to use a system of equations to solve a real-world 

problem that involves two unknowns? Sample answer: When there 

are two unknowns, you need two equations to find the values of the 

variables. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.3, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–17 

2 exercises that use a variety of skills from this 18–20 

lesson 

2 exercises that extend concepts learned in this 21–24 

lesson to new contexts 

3 exercises that emphasize higher-order and 25–29 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–23 odd, 25–29 

• Extension: Intersection of Two Parabolas 

• Systems of Linear Equations 

IF students score 66%−89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–29 odd 

• Remediation, Review Resources: Using Formulas 

• Personal Tutors 

• Extra Examples 1–4 

• Solving for Variable and Dimensional Analysis 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–17 odd 

• Remediation, Review Resources: Using Formulas 

• Quick Review Math Handbook: Substitution 

• ArriveMATH Take Another Look 

• Solving for Variable and Dimensional Analysis 
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A.CED.3, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

21. Sample answer: In 2011, the population of Ecuador was about 

15,180,000 and the population of Chile was about 17,150,000. The 

population of Ecuador increased by 1,210,000 and the population of 

Chile increased by 760,000 from 2011 to 2016. Let x = the number 

of 5-yr periods and y = population. The system is y = 15,180,000 + 

1,210,000x and y = 17,150,000 + 760,000 .x  Solve by substitution to find 

that x ≈ 4.4, or 4.4 × 5 = 22 years. So, the population of Ecuador and 

Chile will be equal in about 2011 + 22 = 2033. (Source: World Bank) 

22. 35° and 55°; Let x = the measure of angle A, then x - 20 = the 

measure of angle B. Add the angle measures: x + (x - 20). Set the 

expression equal to 90° because the measures of complementary 

angles have a sum of 90°: x + (x - 20) = 90. Solve for x: x = 55° and 
x - 20 = 35°.

23. Let x = tens digit and y = units digit of the original number; 10y + x =
10x + y - 45; x = 3y + 1; (7, 2); The original number is 72. 

27. Sample answer: The solutions found by each of these methods should 

be the same. However, it may be necessary to estimate when using 

a graph. So, when a precise solution is needed, you should use 

substitution. 

28. Sample answer: a + b = 25, 24a + 16b = 464; Let a = the number of 

bags of dog food, and let b = the number of bags of cat food a service 

organization donated to the local animal shelter. They donated a total of 

25 bags of food. Each bag of dog food costs $24, and each bag of cat 

food costs $16. They spent a total of $464. How many bags of each type 

of food did the service organization buy? They purchased 8 bags of dog 

food and 17 bags of cat food. 

29. An equation containing a variable with a coefficient of 1 can easily be 

solved for the variable. That expression can then be substituted into the 

second equation for the variable. 
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Lesson 7-3 A.CED.3, A.REI.6 

Elimination Using Addition and Subtraction 

LESSON GOAL 

Students solve systems of equations by using elimination with addition or 

subtraction. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Develop: 

Solving Systems of Equations by Elimination with Addition 

• Elimination Using Addition 

• Write and Solve a System Using Addition 

Solving Systems of Equations by Elimination with Subtraction 

• Elimination Using Subtraction 

• Write and Solve a System Using Subtraction 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: ● ● ● 

Extension: Translating Symbols into 
● ● ● 

Equations 

Language Development Handbook 

Assign page 40 of the Language Development 

Handbook to help your students build mathematical 

language related to solving systems of equations 

by using elimination with addition or subtraction. 

ELL You can use the tips and suggestions on 

page T40 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

A.REI.6 Solve systems of linear equations exactly and approximately 

(e.g., with graphs), focusing on pairs of linear equations in two variables. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students solved systems of equations by using substitution. 

8.EE.8b, A.CED.3, A.REI.6 

Now

Students solve systems of equations by using elimination with addition or 

subtraction. 

A.CED.3, A.REI.6 

Next 

Students will solve systems of equations by using elimination with 

multiplication. 

A.REI.5, A.REI.6 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students continue to develop 

understanding of using algebraic methods to solve systems of linear 

equations. They build fluency by using elimination to solve systems of 

equations, and they apply their understanding by solving real-world 

problems. 

Mathematical Background 
Elimination using addition or subtraction involves manipulating one or 

both equations so that one variable is eliminated when the equations are 

added or subtracted. The solution is the ordered pair consisting of the two 

values. This is the point of intersection of the graphs of the two equations. 
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A.CED.3, A.REI.6 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• simplifying expressions by using the distributive property 

Answers: 

1. 5k - 22 

2 2. 24 - 6v - 12v 

3. -2a + 9 

4. 33 - 6t 

5. 5(s - 2) + 3(b - 1) 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Make Sense of Quantities Mathematically proficient 

students need to be able to make sense of quantities and their 

relationships. In this Launch, notice the relationship between the 

variables r and t. 

MPMP

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using this vocabulary term in this lesson. 

You can expand the row if you wish to share the definition. Then discuss 

the questions below with the class. 
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A.CED.3, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Systems of Equations by 
Elimination with Addition 

Objective 

Students solve systems of equations by eliminating a variable using 

addition. 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in solving 

systems of equations by elimination with addition. 

What Students Are Learning 

In the previous lesson, students learned how to use substitution to solve 

a system of equations. In that process, students worked with one equation 

at a time to eliminate a variable and solved for the other variable. In this 

lesson, students learn a different algebraic method for solving systems: 

elimination. In the elimination with addition method, the equations are 

added together, causing one of the variables to be eliminated. This results 

in an equation with only one unknown. The remaining steps of the solution 

are the same as those when using the substitution method. 

MPMP

Example 1 Elimination Using Addition 

Teaching the Mathematical Practices 

1 Check Answers Mathematically proficient students continually 

ask themselves, “Does this make sense?” Point out that in this 

example, students need to check their answer. Point out that they 

should ask themselves whether their answer makes sense and 

whether they have answered the problem question. 

MPMP

Questions for Mathematical Discourse 

AL Why do you want to eliminate a variable from the equations? 

Sample answer: When solving for an unknown variable, you need 

to only have one unknown at a time. 

OL Why do you add the two equations? Because the coefficients 

of the y-terms in the equations are opposites, you can add the 

equations together and the y-terms will be eliminated. You will be 

left with an equation with only one variable. 

BL In this problem, why might it be easier to use elimination instead 

of substitution? Sample answer: By using elimination, the system 

can be solved for a variable in fewer steps. To use substitution, 

you would first need to isolate a variable in one of the equations. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 
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A.CED.3, A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

TAP

Students tap each card to see the 

equation represented by each description 

and then move through the steps to solve 

the system using elimination. 

TYPE

a
Students enter the values required when 

solving the system and then identify the 

point of intersection on the graph. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Write and Solve a System of 
Equations Using Addition 

Teaching the Mathematical Practices 

2 Attend to Quantities Point out that it is important to note the 

meaning of the quantities used in this problem. 

MPMP

Questions for Mathematical Discourse 

AL What words indicate the operations to perform in the equations? 

times, minus, and plus 

OL What terms will be eliminated when using elimination with 

addition? Why? the x-terms; Sample answer: The coefficients of 

the x-terms are additive inverses and will cancel. 

BL Does it matter which equation you substitute the 9 back into? 

Explain. No; sample answer: You will get the same value for x no 

matter which equation you use. 

Common Error 

Some students may need to review translating from words to symbols. 

DIFFERENTIATE

Enrichment Activity BL

Write two equations on the board with the constants missing. Have 

students find the missing constants that produce the given solution. 

For example, write the system 

3x + 2y = ? 

5x - 2y = ? 

and tell students that the solution is (1.5, 0.25). Then have them find 

the missing constants. 

3x + 2y = 5, 5x - 2y = 7 

Common Misconception 

A common misconception some students may have is that the use of 

different methods of solution may lead to different solutions. Explain 

that whether found by using a graphing method or one of the algebraic 

methods, the solution of a system will be the same. In every case, the 

solution represents the coordinates of the point of intersection of the 

graphs of the equations, which is the solution(s) that the two equations 

have in common. 
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A.CED.3, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Systems of Equations by 
Elimination with Subtraction 

Objective 

Students solve systems of equations by eliminating a variable using 

subtraction. 

Teaching the Mathematical Practices 

7 Look for a Pattern Help students to see the pattern in solving 

systems of equations by elimination with subtraction. 

MPMP

Example 3 Elimination Using Subtraction 

Teaching the Mathematical Practices 

1 Monitor and Evaluate Point out that in this example, students 

must stop and evaluate their progress and change course to find 

the solution. 

MPMP

Questions for Mathematical Discourse 

AL Why would you subtract these equations instead of adding them? 

Sample answer: Because the y-terms have the same sign, none of 

the variables will cancel out when added. 

OL What are two different ways that you could check the solution? 

Sample answer: Substitute the values back into the equations and 

see that they satisfy both equations, or graph the equations and 

find the point of intersection. 

BL Why is adding the two equations not helpful in solving the system? 

Sample answer: Neither variable is eliminated when you add the 

equations, so you are left with another equation that contains two 

variables. You need to produce an equation with only one variable. 

Essential Question Follow-Up 

Students have been using systems of equations to solve real-world 

problems. 

Ask: 

Why is it helpful to know how to solve systems of equations when 

solving real-world problems? Sample answer: Some real-world 

problems involve two variables, so you need to know how to write and 

solve a system of two equations to solve the problem. 

Interactive Presentation 

Example 3 

TAP 

Students move through the slides to solve 

a system using elimination. 

TYPE 

a 
Students enter the values required when 

solving the system. 
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A.CED.3, A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 4 

TYPE 

a 
Students determine the assumption made, 

and also if elimination could be used if the 

number of computers were doubled. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 4 Write and Solve a System of 
Equations Using Subtraction 

Teaching the Mathematical Practices 

4 Make Assumptions Have students explain an assumption or 

approximation that was made to solve the problem. 

MPMP

Questions for Mathematical Discourse 

AL Which variable is it easiest to solve for first? Why? m; Sample 

answer: Because both equations contain 1.2 ,k  subtract them to 

eliminate k and solve for m. 

OL Why does 1.2k represent the amount of time Kara spent building 

computers? Sample answer: Because it takes Kara 1.2 hours to 

build one computer, 1.2 times k represents the amount of times it 

takes her to build k computers. 

BL In Step 3, when you substitute 10 for m in the first equation, you 

find that the value of k is 5. Assuming that you have performed 

this step correctly, can you be sure that the solution to the system 

is m = 10 and k = 5? Explain your reasoning. No; sample answer: 

All you know is that this is a solution of the first equation. If you 

made an error in Step 1 or 2, and the value of m is not actually 10, 

then m = 10 and k = 5 is not the solution of the problem. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.3, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–32 

2 exercises that use a variety of skills from this 33–38 

lesson 

2 exercises that extend concepts learned in this 39–43 

lesson to new contexts 

3 exercises that emphasize higher-order and 44–49 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–43 odd, 44–49 

• Extension: Translating Symbols into Equations 

• Systems of Linear Equations 

IF students score 66%–89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–49 odd 

• Remediation, Review Resources: Simplify Algebraic Expressions 

• Personal Tutors 

• Extra Examples 1–4 

• Simplifying Algebraic Expressions 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1–31 odd 

• Remediation, Review Resources: Simplify Algebraic Expressions 

• Quick Review Math Handbook: Elimination Using Addition and 

Subtraction 

• ArriveMATH Take Another Look 

• Simplifying Algebraic Expressions 
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A.CED.3, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

40a. Sample answer: 12x + 16y = 96, 12x + 48y = 192, where x is the 

number of Spring Mix bouquets and y is the number of Garden Delight 

bouquets Marisol made on Monday. 

40b. 192; The solution of the system is (4, 3), so Marisol made 3 Garden 

Delight bouquets on Monday and 9 Garden Delight bouquets on 

Tuesday, for a total of 12 Garden Delight bouquets; 12 × 16 = 192. 

41a. Sample answer: 4p + 2n = 18.50, 7p + 2n = 26.75, where p is the 

price of a bag of popcorn and n is the price of a plate of nachos. 

43c. Sample answer: The point of intersection on the graph will match the 

solution (5, -2). 
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Lesson 7-4 A.REI.5, A.REI.6 

Elimination Using Multiplication 

LESSON GOAL 

Students solve systems of equations by using elimination with 

multiplication. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Graphing and Elimination Using Multiplication 

Develop: 

Solving Systems of Equations by Elimination with Multiplication 

• Elimination Using Multiplication 

• Multiply Both Equations to Eliminate a Variable 

• Write and Solve a System Using Multiplication 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

Formative Assessment Math Probe 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Solve Systems of Equations by 
● ● ● 

Substitution 

Extension: Solving Systems of Equations in 
● ● ● 

Three Variables 

Language Development Handbook 

Assign page 41 of the Language Development 

Handbook to help your students build mathematical 

language related to solving systems of equations by 

using elimination with multiplication. 

ELL You can use the tips and suggestions on 

page T41 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 0.5 day 

45 min 1 day 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.REI.5 Prove that, given a system of two equations in two variables, 

replacing one equation by the sum of that equation and a multiple of the 

other produces a system with the same solutions. 

A.REI.6 Solve systems of linear equations exactly and approximately 

(e.g., with graphs), focusing on pairs of linear equations in two variables. 

Standards for Mathematical Practice: 

2 Reason abstractly and quantitatively. 

4 Model with mathematics. 

Coherence 

Vertical Alignment 

Previous 

Students solved systems of equations by using elimination with addition or 

subtraction. 8.EE.8b, A.CED.3, A.REI.6 

Now

Students solve systems of equations by using elimination with multiplication. 

A.REI.5, A.REI.6 

Next 

Students will solve systems of inequalities by graphing. 

A.CED.3, A.REI.12 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of using elimination to solve systems of linear equations 

and build fluency with using elimination and multiplication to solve 

systems. They apply their understanding of the elimination method by 

solving real-world problems. 

Mathematical Background 
When the coefficients of like variable terms are neither the same nor 

additive inverses, elimination using multiplication can be used to solve 

the system of equations. This method requires that either one or both of 

the equations be multiplied by a number so that when the equations are 

added or subtracted, a variable is eliminated. The system can then be 

solved using elimination by addition or subtraction. 
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A.REI.5, A.REI.6 1 LAUNCH 

Interactive Presentation 

Warm Up 

Launch the Lesson 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

• solving systems of equations by using substitution 

Answers: 

1. (3, -8) 

2. (6, 4) 

3. ( 2,-  -16) 

4. (17, 1) 

5. 2 + 2w = 54 and w = 2 ;  9 cm by 18 cm 

Launch the Lesson 

Teaching the Mathematical Practices 

2 Create Representations Guide students to write a system of 

equations that models the number of recreational visits to national 

parks. The system of equations can be solved by elimination using 

multiplication and addition. 

MPMP

Go Online to find additional teaching notes and questions to 

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 
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A.REI.6 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing and Elimination Using 
Multiplication 

Objective 

Students use a graph to explore how to solve a system of equations by 

eliminating a variable using multiplication. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will progress through a series of slides that show how the graph 

of a system of equations changes as the equations are manipulated. They 

will observe how the solution to the system can be found by transforming 

the equations and applying algebraic methods that they learned earlier in 

the module. Then, students will answer the Inquiry Question. 

Explore 

Explore 

TAP

Students explain whether eliminating different variables changes 

the solution. 

(continued on the next page) 
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Students move through the slides to see how the graph of the 

system changes as transformations are applied. 

TYPE
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A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Graphing and Elimination Using 
Multiplication ( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• Why does multiplying the equation by -3 not change its graph? 

Sample answer: The Multiplication Property of Equality states that if you 

multiply both sides of an equation by the same number, you maintain 

the same equality. 

• How do you know what number to multiply the equation by? Y ou need 

to multiply by a number that will then cause one of the variables to be 

eliminated when the new equation is added to the other equation. 

Inquiry 

How can you produce a new system of equations with the same solution 

as the given system? Sample answer: Change the equations in the 

original system using multiplication and addition. When the equations are 

manipulated, the point of intersection of the graphs remains the same. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.REI.5, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Systems of Equations by 
Elimination with Multiplication 

Objective 

Students solve systems of equations by eliminating a variable using 

multiplication and addition. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

What Students Are Learning 

Students may have recognized that not all systems of equations can 

be solved by simply adding or subtracting the equations. In this lesson, 

students learn that by applying the Multiplication Property of Equality, 

they can multiply one or both of the equations by a number (or numbers) 

of their choosing to create an equivalent system that can then be solved 

by addition or subtraction. 

Common Misconception 

A common misconception some students may have is that there is only 

one correct way to use multiplication to solve a system of equations. 

Explain that this is not the case and that there are many ways to 

transform a system to an equivalent system that can then be solved 

by elimination. Provide a few examples, and then have students offer 

additional methods of solution. 

Example 1 Elimination Using Multiplication 

Teaching the Mathematical Practices 

3 Make Conjectures In this example, students will make 

conjectures and then build a logical progression of statements 

to validate the conjectures. Once students have made their 

conjectures, guide the students to validate them. 

Questions for Mathematical Discourse 

AL Which variable terms have coefficients with common multiples? 

10x and 5x 

OL Why can you eliminate the variable after multiplying by -2? 

Sample answer: If you multiply the second equation by -2, then 

the coefficients of the x-terms are additive inverses and you can 

add the equations to eliminate x. 

BL How can you check your solution? Sample answer: Substitute 1 for 

x and 4 for y in the original equations and determine if both of the

resulting equations are true. 

MPMP

Interactive Presentation 

Learn 

TYPE 

Students explain how the process 

of solving a system of equations by 

elimination using multiplication differs 

from just addition. 
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2 EXPLORE AND DEVELOP A.REI.5, A.REI.6 

Interactive Presentation 

Example 2 

TAP 

Students tap on each step to see how 

to solve a system by multiplying both 

equations. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 2 Multiply Both Equations to 
Eliminate a Variable 

Teaching the Mathematical Practices 

1 Monitor and Evaluate Point out that in this example, students 

must stop and evaluate their progress and change course to find 

the solution. 

MPMP

Common Error 

A common error some students may make is forgetting to multiply 

the constant on the right side of the equal sign by the number used 

to multiply the terms on the left side. Encourage students to write the 

multiplier on both sides of the equal sign before they actually perform 

the multiplication. 

Questions for Mathematical Discourse 

AL Do either of the variables have coefficients with common 

multiples? no 

OL How do you determine what numbers to multiply by? Sample 

answer: You need to find a common multiple of the coefficients 

and then figure out what multipliers will make the coefficients that 

number and its opposite. 

BL Why is it easier to eliminate x first? Sample answer: Because the 

x-terms have opposite signs, you can just multiply by 2 and 3 and

then add, without having to worry about multiplying by a negative 

number. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 
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A.REI.5, A.REI.6 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Write and Solve a System 
Using Multiplication 

Teaching the Mathematical Practices 

4 Interpret Mathematical Results In this example, point out that 

to solve the problem, students should interpret their mathematical 

results in the context of the problem. 

Questions for Mathematical Discourse 

AL Why is the first equation multiplied by -4? The coefficient of x in 

the second equation is 4, so you need the coefficient in the first 

equation to be -4 in order to cancel. 

OL What would you do if you wanted to eliminate p instead of c? 

Multiply the first equation by –12 and add the equations. 

BL What number could you multiply the second equation by if you 
_ 1 _ wanted to eliminate c using addition? -
4 

Common Error 

Some students may have difficulty writing the equations for the system 

in these types of problems. Tell them to think about writing one equation 

that models “how many” and another equation that models “value.” 

MPMP

Interactive Presentation 

Example 3 

TAP

Students select the correct variables to 

complete the equation and move through 

the steps to solve using multiplication. 

CHECK

Students complete the Check online to 

determine whether they are ready to 

move on. 
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A.REI.5, A.REI.6 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

TYPE 

a 
Students solve a system of equations. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Common Error 

Some students may have difficulty writing the equations that represent 

the system. It may be helpful to pair these students with students who 

have a better grasp of the concept, and have them discuss the translation 

from words to symbols. 

DIFFERENTIATE 

Enrichment Activity BL 

Ask: What are the benefits of having different strategies for solving 

systems of equations? Sample answer: You can use the strategy that 

is most efficient. For example, if the variable terms have coefficients 

that are opposites, elimination would be a good choice. If one of the 

equations is solved for a variable, substitution may be an efficient way to 

find the solution. If the equations are easily graphed, graphing might be 

a good method to use. Also, one method may be a good way to check a 

solution found using a different method. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.REI.5, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–14 

2 exercises that use a variety of skills from this lesson 15, 16 

2 exercises that extend concepts learned in this 17–20 

lesson to new contexts 

3 exercises that emphasize higher-order and 21–25 

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, BL 

THEN assign: 

• Practice Exercises 1–19 odd, 21–25 

• Extension: Solving Systems of Equations in Three Variables 

• Systems of Linear Equations 

IF students score 66%−89% on the Checks, OL 

THEN assign: 

• Practice Exercises 1–25 odd 

• Remediation, Review Resources: Solve Systems of Equations by 

Substitution 

• Personal Tutors 

• Extra Examples 1–3 

• Systems of Equations 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice, Exercises 1–13 odd 

• Remediation, Review Resources: Solve Systems of Equations by 

Substitution 

• Quick Review Math Handbook: Elimination Using Multiplication 

• ArriveMATH Take Another Look 

• Systems of Equations 
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A.REI.5, A.REI.6 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION
Answers

18a. (1) Multiply the first equation by 3, the second equation by 2, and add to 

eliminate x; or (2) Multiply the first equation by 4, the second equation 

by 3, and add to eliminate y. 

18b. This would allow for the elimination of the constant term on the right 

side, but it would still leave two equations with two variables. No 

variable would be eliminated. 

19a. Tropical Breeze Kona Cooler Total 

Amount of Juice (qt) t k 10 

Amount of Pineapple Juice (qt) 0.2t 0.5k 4 

_ 1 _ 2 __ _ 1 _ 2 __ 19b. (3 , 6 should mix 3 qt of Tropical Breeze and 6 qt of 
3 3 ) The owner 

3 3 
Kona Cooler. 

_ 1 _ 2 __ _ 1 _ 19c. 3 qt + 6 qt = 10 qt, so the total amount is correct, and 0.2 
3 3 (3 qt 

3 ) + 

2 __ 0.5 (6 qt 
3 ) = 4 qt, so the amount of pineapple juice in the new drink is 

correct. 

21. Jason; In order to eliminate the t-terms, you can multiply the second 

equation by 2 and then subtract, or multiply the equation by -2 and 

then add. Daniela did not subtract the equations correctly. 

24. a = -2, b = 22; Substitute 3 for x and a for y in the first equation and 

then solve for a to get a = -2. Then substitute 3 for x and -2 for y in 

the second equation and simplify to get b = 22. 

25. Sample answer: It is more helpful to use substitution when one of the 

variables has a coefficient of 1 or if a coefficient can be reduced to 

1 without turning other coefficients into fractions. Otherwise, elimination 

is more helpful because it will avoid the use of fractions when solving 

the system. 
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Lesson 7-5 A.CED.3, A.REI.12 

Systems of Inequalities 

LESSON GOAL 

Students solve systems of inequalities by graphing. 

1 LAUNCH 

Launch the lesson with a Warm Up and an introduction. 

2 EXPLORE AND DEVELOP 

Explore: Solutions of Systems of Inequalities 

Develop: 

Solving Systems of Inequalities by Graphing 

• Solve by Graphing 

• Solve by Graphing, No Solution 

• Apply Systems of Inequalities 

You may want your students to complete the Checks online. 

3 REFLECT AND PRACTICE 

Exit Ticket 

Practice 

DIFFERENTIATE 

View reports of student progress on the Checks after each example. 

Resources AL OL BL ELL 

Remediation: Graphing Inequalities in Two 
● ● ● 

Variables 

Extension: Describing Regions ● ● ● 

Language Development Handbook 

Assign page 42 of the Language Development 

Handbook to help your students build mathematical 

language related to solving systems of inequalities. 

ELL You can use the tips and suggestions on 

page T42 of the handbook to support students 

who are building English proficiency. 

Suggested Pacing 

90 min 1 day 

45 min 2 days 

Focus 
Domain: Algebra 

Standards for Mathematical Content: 

A.CED.3 Represent constraints by equations or inequalities, and by 

systems of equations and/or inequalities, and interpret solutions as viable 

or nonviable options in a modeling context. 

A.REI.12 Graph the solutions to a linear inequality in two variables as a 

half-plane (excluding the boundary in the case of a strict inequality), and 

graph the solution set to a system of linear inequalities in two variables 

as the intersection of the corresponding half-planes. 

Standards for Mathematical Practice: 

3 Construct viable arguments and critique the reasoning of others. 

6 Attend to precision. 

7 Look for and make use of structure. 

Coherence 

Vertical Alignment 

Previous 

Students solved systems of equations by using elimination with multiplication. 

A.REI.5, A.REI.6 

Now

Students solve systems of inequalities by graphing. 

A.CED.3, A.REI.12 

Next 

Students will use linear programming to find maximum or minimum values of 

a function. A.CED.3 (Course 2) 

Rigor 

The Three Pillars of Rigor 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Conceptual Bridge In this lesson, students expand their 

understanding of graphing linear inequalities to build fluency with 

graphing systems of linear inequalities. They apply their understanding 

of graphing systems of linear inequalities by solving real-world problems. 

Mathematical Background 

A solution of a system of inequalities is the set of all points that satisfy 

both inequalities. To solve the system, graph each inequality and shade 

the region where the graphs overlap, or intersect. If the boundary lines are 

parallel, and the shaded regions have no points in common, then there is no 

solution to the system. Otherwise, the system has infinitely many solutions. 
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Interactive Presentation 

Warm Up 

Launch the Lesson 

Today’s Vocabulary 

Warm Up 

Prerequisite Skills 

The Warm Up exercises address the following prerequisite skill for this 

lesson: 

  
Answers: 

1. no 

2. no 

3. yes 

4. 5x + 7y > 35 

5. Sample answers: 3 phone cases and 4 

makeup items; 5 phone cases and 5 makeup 

items; 6 phone cases and 2 makeup items 

Launch the Lesson 

Teaching the Mathematical Practices 

         
variables to represent the situation in this Launch. Then, help 

students write a system of inequalities to determine the amount of 

time Romano can spend streaming music and videos. 

MPMP

Go Online         

promote classroom discourse. 

Today’s Standards 

Tell students that they will be addressing these content and practice 

standards in this lesson. You may wish to have a student volunteer 

read aloud How can I meet these standards? and How can I use these 

practices?, and connect these to the standards. 

See the Interactive Presentation for I Can statements that align with the 

standards covered in this lesson. 

Today’s Vocabulary 

Tell students that they will be using this vocabulary term in this lesson. 

             
the questions below with the class. 

   • Systems of Linear Equations and Inequalities
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A.REI.12 2 EXPLORE AND DEVELOP 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solutions of Systems of Inequalities 

Objective 

Students use a graph to explore the solutions of a system of inequalities. 

Teaching the Mathematical Practices 

3 Construct Arguments In this Explore, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

MPMP

Ideas for Use 

Recommended Use Present the Inquiry Question, or have a student 

volunteer read it aloud. Have students work in pairs to complete the 

Explore activity on their devices. Pairs should discuss each of the 

questions. Monitor student progress during the activity. Upon completion 

of the Explore activity, have student volunteers share their responses to 

the Inquiry Question. 

What if my students don’t have devices? Y ou may choose to project 

the activity on a whiteboard. A printable worksheet for each Explore 

is available online. You may choose to print the worksheet so that 

individuals or pairs of students can use it to record their observations. 

Summary of the Activity 

Students will complete guiding exercises throughout the Explore activity. 

Students will explore how a system of linear inequalities is represented 

on a graph. They will use a number of marked points to understand what 

the different shaded areas of the graph represent. Then, students will 

answer the Inquiry Question. 

Interactive Presentation 

Explore 

Explore 

TAP

Students tap on each marker on the graph to learn about the 

solutions of the systems of inequalities. 

TYPE

Students complete the exercises about graphing systems of 

inequalities. 

(continued on the next page) 
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A.REI.12 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Explore 

TYPE

Students respond to the Inquiry Question and can view a sample 

answer. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Explore Solutions of Systems of Inequalities 
( )continued  

Questions 

Have students complete the Explore activity. 

Ask: 

• What must be true about a point that lies in a region that is shaded in 

one color but not in both colors? That point is a solution of one of the 

inequalities but not of both. 

• Is the point of intersection of the two boundary lines always a solution 

of the system of inequalities? Explain. No; It is a solution only if both 

boundary lines consist of points that are solutions of their respective 

inequalities. 

Inquiry 

How are the solutions of a system of inequalities represented on a graph? 

Sample answer: The solutions of the system are represented by the region 

where the solutions of the individual inequalities intersect. 

Go Online to find additional teaching notes and sample answers 

for the guiding exercises. 
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A.CED.3, A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Learn Solving Systems of Inequalities 
by Graphing 

Objective 

Students graph the solution sets of systems of linear inequalities in two 

variables as the intersections of the corresponding half-planes. 

Teaching the Mathematical Practices 

6 Communicate Precisely Encourage students to routinely write 

or explain their solution methods. Point out that they should use 

clear definitions when they discuss their solutions with others. 

MPMP

What Students Are Learning 

Students will learn that a graph can be used to find the ordered pairs that 

satisfy both inequalities in a system. Students have already learned that 

the solution set of an inequality can be represented by a half-plane. Here 

they learn that the solution set of a system of inequalities is the region 

that is the overlap of the two half-planes from the system. 

Example 1 Solve by Graphing 

Teaching the Mathematical Practices 

7 Interpret Complicated Expressions Mathematically proficient 

students can see complicated expressions as single objects or as 

being composed of several objects. In this example, guide students 

to see what information they can gather about the expression just 

from looking at it. 

MPMP

Questions for Mathematical Discourse 

AL How do you know whether a boundary should be drawn as a solid 

line or a dashed line? It should be drawn as a solid line if the 

inequality is ≤ or ≥. It should be drawn as a dashed line if the 

inequality is < or >. 

OL Describe how to determine which side of the line to shade. 

Sample answer: Choose a point that is not on the boundary, 

and substitute its coordinates into the inequality. If the resulting 

inequality is true, then shade the half-plane in which the point lies. 

If it is not true, shade the other half-plane. 

BL How do you know which shaded region represents the solution of the 

system? Sample answer: Because you want the solutions to be true 

for both inequalities, you are looking for the region that is shaded by 

both. Choose a point that lies in the region that you shaded. Substitute 

the coordinates of the point into each of the inequalities. If the resulting 

inequalities are both true, then you know you shaded correctly. 

Go Online 

• F ind additional teaching notes. 

• View performance reports of the Checks. 

• Assign or present an Extra Example. 

Interactive Presentation 

Learn 

TAP 

Students tap each button to see the graph 

of the solution of a system of inequalities. 

TYPE 

a 
Students determine if a point on the 

boundary intersection is included in the 

solution. 
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A.CED.3, A.REI.12 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Example 2 

SWIPE 

Students move the sliders to graph the 

system of inequalities. 

TYPE 

a 
Students discuss if it is possible for a 

system of inequalities whose boundaries 

have different slopes to have no solution. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Common Error 

A common error that some students may make is demonstrated in the 

Avoid a Common Error feature online. The graph shows that the student 

did not shade the half-planes separately, and therefore could not identify 

the overlap of the half-planes. 

Example 2 Solve by Graphing, No Solution 

Teaching the Mathematical Practices 

3 Construct Arguments In this example, students will use stated 

assumptions, definitions, and previously established results to 

construct an argument. 

MPMP

Questions for Mathematical Discourse 

AL What does the > symbol in the first equation tell you about the 

boundary of that half-pane? It is a dashed line. What does the ≤ 

symbol in the second equation tell you about the boundary of that 

half-pane? It is a solid line. 

OL Why does it not work to use the intercepts in order to graph the 

system? Sample answer: The intercepts for the first inequality are 

both 0, so you only know that the graph will go through the origin. 

The x-intercept of the second inequality is a fraction that is not 

easily graphed. 

BL How would the solution be different if the inequality sign in the 

first inequality was < instead of >? Sample answer: The solution 

would be the half-plane that represents the second inequality. 

Common Error 

Some students may correctly state that the system has no solution, but do 

so based on their recognition of the fact that the boundaries are parallel 

lines. Point out that it is not the boundaries that indicate that this system 

has no solution, it is the fact that the half-planes do not overlap. Lead 

students to see that it is possible to have overlapping half-planes with 

parallel boundary lines. 
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A.CED.3, A.REI.12 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Example 3 Apply Systems of Inequalities 

Teaching the Mathematical Practices 

2 Represent a Situation Symbolically Guide students to define 

variables to solve the problem in this example. Help students to 

identify the independent and dependent variables. Then, work 

with them to find the other relationships in the problem. 

Questions for Mathematical Discourse 

AL Why is this system of linear inequalities graphed only in the first 

quadrant? Sample answer: The number of pillows and blankets 

must each be nonnegative, so only first-quadrant values and 

values on the axes make sense. 

OL Name three possible solutions and interpret them in the context 

of the situation. Sample answer: The class could make 2 blankets 

and 18 pillows, 4 blankets and 9 pillows, or 8 blankets and 3 

pillows. 

BL Is the point (10, 0) in the solution set of the system of inequalities? 

Yes What does the point represent in the context of the situation? 

The class can make 10 blankets and 0 pillows. 

Common Error 

Some students may give an estimate of the point of intersection of the 

boundary lines as the solution, as they would when solving a system 

of equations. Explain why real-world problems of this type have many 

solutions and how this is indicated by the graph. 

MPMP

Interactive Presentation 

Example 3 

TAP

Students select the correct variable to 

complete each sentence. 

TYPE

a
Students enter the values necessary 

to complete each inequality, and then 

analyze possible solutions. 
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A.CED.3, A.REI.12 2 EXPLORE AND DEVELOP 

Interactive Presentation 

Check 

MULTIPLE CHOICE 

Students select the graph of the system of 

inequalities. 

CHECK 

Students complete the Check online to 

determine whether they are ready to 

move on. 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Essential Question Follow-Up 

Students are learning about how a system of inequalities can be used to 

model the constraints of a real-world situation. 

Ask:

How are systems of inequalities useful in the real world? 

Sample answer: They can be used to model and solve situations that 

involve constraints on different quantities. 

Exit Ticket 

Recommended Use 

At the end of class, go online to display the Exit Ticket prompt and ask 

students to respond using a separate piece of paper. Have students hand 

you their responses as they leave the room. 

Alternate Use 

At the end of class, go online to display the Exit Ticket prompt and 

ask students to respond verbally or by using a mini-whiteboard. Have 

students hold up their whiteboards so that you can see all student 

responses. Tap to reveal the answer when most or all students have 

completed the Exit Ticket. 
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A.CED.3, A.REI.12 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION

Practice and Homework 

Suggested Assignments 

Use the table below to select appropriate exercises. 

DOK Topic Exercises 

1, 2 exercises that mirror the examples 1–14 

2 exercises that use a variety of skills from this 15 17–  

lesson 

2 exercises that extend concepts learned in this 18 23–  

lesson to new contexts 

3 exercises that emphasize higher-order and 24 28–  

critical-thinking skills 

ASSESS AND DIFFERENTIATE 

Use the data from the Checks to determine whether to provide 

resources for extension, remediation, or intervention. 

IF students score 90% or more on the Checks, OL BL 

THEN assign: 

• Practice Exercises 1 23–  odd, 24 28–  

• Extension: Describing Regions 

• Systems of Linear Inequalities 

IF students score 66% 89%–  on the Checks, AL OL 

THEN assign: 

• Practice Exercises 1 27–  odd 

• Remediation, Review Resources: Graphing Inequalities in Two Variables 

• Personal Tutors 

• Extra Examples 1 3–  

• Linear Inequalities ith Two Variables 

IF students score 65% or less on the Checks, AL 

THEN assign: 

• Practice Exercises 1 13–  odd 

• Remediation, Review Resources: Graphing Inequalities in Two Variables 

• Quick Review Math Handbook: Systems of Inequalities 

• ArriveMATH Take Another Look 

• Linear Inequalities with Two Variables 

Answers

1. 2. 

3. 4. no solution 

5. no solution 6. no solution 
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A.CED.3, A.REI.12 3 REFLECT AND PRACTICE 

1 CONCEPTUAL UNDERSTANDING 2 FLUENCY 3 APPLICATION 

Answers 

7. 8. 

9. 10. 

11. No solution 12. 

13b. 14b. 

19. The solution set is the region where the graphs of the inequalities overlap. 

The point (2.5, 1) is not in the overlapping region, so it is not a solution. 

A solution must make all of the inequalities in the system true statements: 

4x - 5y ≥ 2 → 4(2.5) - 5(1) ≥ 2 → 10 - 5 ≥ 2 → 5 ≥ 2; 2x + 3y > 8 

→ 2(2.5) + 3(1) > 8 → 5 + 3 > 8 → 8 > 8; The first inequality is true, but 
the second inequality is false. So, (2.5, 1) is not a solution. 

25. Sometimes; sample answer: y > 3, y < -3 will have no solution, but 

y < -3, y < 3 will have solutions.
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Module 7 • Systems of Linear Equations and Inequalities 

Review

Rate Yourself
Have students return to the Module Opener to rate their understanding 

of the concepts presented in this module. They should see that their 

knowledge and skills have increased. After completing the chart, have 

them respond to the prompts in their Student Edition and share their 

responses with a partner. 

Answering the Essential Question 
Before answering the Essential Question, have students review their 

answers to the Essential Question Follow-Up questions found throughout 

the module. 

• How can a system of equations help a business owner make decisions? 

• Why is it necessary to use a system of equations to solve a real-world 

problem that involves two unknowns? 

• Why is it helpful to know how to solve systems of equations when 

solving real-world problems? 

• How are systems of inequalities useful in the real world? 

Then have them write their answer to the Essential Question. 

ELL A completed Foldable for this module should include the key 

concepts related to systems of linear equations and inequalities. 

LearnSmart Use LearnSmart as part of your test preparation plan 

to measure student topic retention. You can create a student assignment 

in LearnSmart for additional practice on these topics for Linear and 

Exponential Relationships. 

• Solve Systems of Equations 
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Review and Assessment Options 
The following online review and assessment resources are available 

for you to assign to your students. These resources include technology- 

enhanced questions that are auto-scored, as well as essay questions. 

Review Resources 

Put It All Together: Lessons 7-1 through 7-4 

Vocabulary Activity 

Module Review 

Assessment Resources 

Vocabulary Test 

AL Module Test Form B 

OL Module Test Form A 

BL Module Test Form C 

Performance Task* 

*The module-level performance task is available online as a printable document. A scoring 

rubric is included. 
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Test Practice 

You can use these pages to help your students review module content 

and prepare for online assessments. Exercises 1–17 mirror the types of 

questions your students will see on online assessments. 

Question Type Description Exercise(s) 

Multiple Choice Students select one correct answer. 3, 4, 6, 10, 

15–17 

Multi-Select Multiple answers may be correct. 1, 11 

Students must select all correct 

answers. 

Open Response Students construct their own 2, 5, 7–9, 

response. 12–14 

To ensure that students understand the standards, check students’ 

success on individual exercises. 

Standard(s) Lesson(s) Exercise(s) 

A.CED.3 7-2, 7-3, 7-5 5, 8, 10, 17 

A.REI.5 7-4 11, 12 

A.REI.6 7-1 – 7-4 1, 2, 4, 6, 7, 

9, 13, 14 

A.REI.11 7-1 3 

A.REI.12 7-5 15, 16 
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Lesson 7-1 

19. y = 3x + 6 and y = 6; (0, 6) 

20. y = 2x - 17 and y = x - 10 (7, -3) 

21. y = -12x + 90 and y = 30; (5, 30) 

22. y = 13x - 28 and y = 24; (4, 24) 

23. y = 2x + 5 and y = 2x + 5; infinitely many solutions 

24. y = x + 1 and y = x + 3; no solution 

30. 1 solution; ( 1,-  1); consistent; independent 

31. no solution; inconsistent 

32. infinitely many solutions; consistent; dependent 

33. 1 solution; (1, -3); consistent; independent 

34. no solution; inconsistent 

Module 7 • Answer Appendix 428a 
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35. infinitely many solutions; consistent; dependent

36. 1 solution; (3, 0); consistent; independent 

37. infinitely many solutions; consistent; dependent 

38. no solution; inconsistent 

39. 1 solution; (2, 1); consistent; independent 

41b. 

43b. 

44. Maureen is incorrect. If all three equations have the same graph, there are 

infinitely many solutions. If two equations have the same graph, the third 

could be parallel to them (no solutions) or intersect them once. If the 

equations represent parallel lines, there are no solutions. If none of the 

lines are identical or parallel to each other, then they could intersect in one 

point (one solution) or three points (no solutions). 

45. ( 2,-  3) 

49. Graphing clearly shows whether a system of equations has one solution, no 

solution, or infinitely many solutions. However, finding the exact value of x 

and y from a graph can be difficult. 
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50. Sample answer: -4x + 3y = 12 and x + y = 2; consistent; independent

y = x + 2 and x - y = -2; consistent; dependent 

3x + y = -3 and 3x + y = 3; inconsistent 

Lesson 7-5 

20. 

22b. 

2 27. 9 units 
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Cheryl Tobey, see Formative Assessment 

Math Probe 

Common Misconception, 3, 16, 26, 28, 35, 38, 

45, 49, 52, 65, 75, 93, 95, 117, 121, 135, 139, 147, 

150, 157, 160, 167, 179, 182, 191, 212, 231, 239, 

240, 243, 251, 252, 260, 267, 273, 295, 300, 

308, 319, 327, 357, 392, 393, 400, 406, 413, 

431, 433, 487, 489, 495, 497, 505, 509, 515, 

523, 533, 535, 553, 561, 564, 569, 579, 585, 

594, 615, 617, 619, 625, 627, 628, 635, 645, 

648, 649, 651, 657, 659, 667, 670, 679, 681, 

687, 689, 703, 715, 721, 723, 729, 741, 751, 759, 

767, 775, 783, 799, 803, 811, 813, 819, 825, 

826, 840, 847, 865, 871, 875, 876, 877 

Conceptual Bridge, see Rigor 

D

Differentiate 

Resources Chart, every Lesson Teacher 

page a 

Pract cei  and Homework, every Pract ce,i  

f rsti  page 

Index IN1

A

ALEKS 

every Format vei  Assessment Math Probe 

every What W lli  You Learn, second page 

every Pract ce,i  f rsti  page 

Assess and Differentiate, every Pract cei  and 

Homework, f rsti  page 

Assessment, see Review and Assessment 

Options, Formative Assessment 
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INDEX 

Act v t es,i i i  4, 6, 15, 18, 25, 27, 29, 35, 37, 40, 

46, 50, 51, 54, 66, 69, 70, 75, 80, 86, 92, 

93, 96, 101, 110, 119, 123, 138, 152, 157, 168, 

169, 179, 180, 194, 210, 213, 222, 232, 233, 

242, 253, 254, 260, 261, 268, 272, 273, 

289, 299, 301, 308, 310, 316, 320, 321, 

328, 342, 344, 351, 359, 367, 369, 391, 

392, 401, 406, 416, 431, 435, 452, 455, 

466, 474, 490, 504, 515, 517, 526, 528, 

534, 553, 561, 569, 579, 580, 587, 595, 

600, 601, 602, 615, 619, 625, 627, 635, 

637, 645, 648, 650, 651, 657, 659, 668, 

670, 679, 682, 688, 705, 716, 723, 734, 

740, 751, 758, 786, 799, 800, 803, 808, 

812, 820, 827, 840, 848, 850, 856, 857, 

864, 871, 872, 877, 878, 884, 886 

Dinah Zike Foldables®, see Foldables® 

E

ELL Support 

every What W lli  You Learn, second page 

Language Development Support, 

every Lesson Teacher page a 

see Differentiate, Activities 

Essential Question, 1, 63, 133, 207, 285, 339, 

385, 429, 485, 551, 613, 701, 797, 837 

Essent ali  Quest oni  Follow-Up, 6, 13, 17, 45, 

54, 59, 67, 69, 77, 80, 88, 92, 93, 103, 111, 

120, 123, 129, 135, 162, 186, 196, 203, 213, 

233, 242, 262, 281, 291–292, 298, 320, 

321, 330, 335, 344, 351, 376, 381, 392, 

402, 407, 422, 425, 431, 453, 473, 481, 

500, 504, 528, 547, 561, 577, 585, 594, 

609, 615, 628, 638, 687, 697, 704, 711, 723, 

733, 751, 759, 775, 793, 814, 820, 826, 

833, 847, 871, 885, 893 

Explore, Explore and Develop, Lesson T eacher 

pages c-h 
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F

Foldables, 1, 59, 63, 129, 133, 203, 207, 281, 

285, 335, 339, 381, 385, 425, 429, 481, 485, 

547, 551, 609, 613, 697, 701, 793, 797, 833, 

837, 893 

Formative Assessment Math Probe (Cheryl 

Tobey), 1b, 63b, 133b, 207b, 285b, 339b, 

385bb, 487bbb, 485b, 551b, 613b, 701b, 

797b, 837d 

G

Growth Mindset, see Mindset Matters 

I

Inquiry, see Explore 

Intervention, see Tier 2 Intervention 

M

Mathematical Background, 3a, 13a, 23a, 35a, 

45a, 49a, 65a, 75a, 85a, 91a, 101a, 109a, 117a, 

135b, 147b, 157a, 167a, 179a, 191b, 209b, 219a, 

229b, 239b, 251b, 259a, 267a, 287a, 295b, 

307a, 315a, 319a, 327a, 327, 341a, 351a, 357a, 

367a, 375a, 387a, 399a, 405a, 413a, 419a, 

431b, 439b, 451b, 461a, 465a, 473a, 487a, 

495a, 503a, 509a, 515a, 523, 533a, , 553a, 

561, 569a, 577a, 585a, 593a, 599a, 615a, 

625a, 635a, 645a, 657a, 667a, 679a, 687a, 

703a, 711a, 721a, 729a, 739a, 747a, 765a, 775a, 

783a, 799a, 803a, 807a, 811, 819a, 825a, 839a, 

847a, 855a, 863, 871a, 875a, 883a 

Mathematical Practices, see T eaching the 

Mathematical Practices 

Mindset Matters, 2, 64, 134, 208, 286, 340, 

386, 430, 486 , 552, 614, 702, 798, 838 

Index IN3 
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INDEX 

P

Pacing, every page a 

Prerequisite Skills 

Are You Ready?, 2, 64, 134, 208, 286, 340, 

386, 430, 486, 552, 614, 702, 798, 838 

Warm Up, every Lesson Teacher page b 

R

Review, see Review and Assessment Options 

Review and Assessment Options, 60, 130, 

204, 282, 336, 382, 426, 482, 548, 610, 698, 

794, 834, 894 

Rigor, every Module Teacher and Lesson 

Teacher page a 

S

Standardized Test Practice, see Test Practice 

T

Teaching the Mathematical Practices, 

every Launch, Lesson Teacher page b 

every Explore, second page 

every Explore and Develop 

Test Practice, 60–62, 130–132, 204–206, 

282–284, 336–338, 382–384, 426–428, 

482–484, 548–550, 610–612, 698–700, 

794–796, 834–836, 894–896 

IN4 Index
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Tier 2 Intervention, 9–10, 19–20, 31–32, 

41–42, 47, 55–56, 71–72, 81–82, 89, 97–98, 

105–106, 113–114, 125–126, 143–144, 153–154, 

163–164, 175–176, 187–188, 199–200, 215–216, 

225–226, 235–236, 247–248, 255–256, 

263–264, 277–278, 291–292, 303–304, 

311–312, 317, 323–324, 331–332, 347–348, 

353–354, 363–364, 371–372, 395–396, 403, 

409–410, 417, 423, 437, 447–448, 457–458, 

463, 469–470, 477–478, 491–492, 501, 507, 

513, 519–520, 529–530, 537–538 

V

Vertical Alignment, every Module T eacher and 

Lesson Teacher page a 

Vocabulary, 2, 3b, 13b, 23b, 35b, 45b, 49b, 64, 

65b, 75b, 85b, 91b, 109b, 117b, 134, 135b, 147b, 

157b, 167b, 179b, 208, 219b, 229b, 239b, 251b, 

259b, 267b, 286, 295b, 307b, 315b, 319b, 

327b, 340, 341b, 357b, 375b, 386, 387b, 399b, 

405b, 419b, 430, 431b, 465b, 473b, 486, 487b, 

495b, 503b, 509b, 515b, 533b, 552, 553b, 

561b, 569b, 577b, 585b, 599b, 614, 615b, 

625b, 635b, 645b, 657b, 667b, 679b, 687b, 

702, 703b, 711b, 721b, 729b, 757b, 765b, 783b, 

798, 803b, 811b, 819b, 825b, 838, 839b, 855b, 

863b, 875b, 883b 
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