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Section 1 Integumentary System (continuec)

(Mainldea

(Details— )

The Structure
of Skin

Analyze the four types of body tissues in the integumentary system, and
give the function of each onte.

1. epithelial tissue; covers surfaces of the body

2. connective tissue; provides support and protection

3. muscle tissue; involved in body movement

4, nerve tissue; body’s communication network

Classify cach phrase as describing the dermis or epidermis. Write each
plirase wnder the correct skin layer.
+ consists of connective tissue * contains muscle fibers, nerve

cells, sweat glands, and oil
glands

+ outer layer of skin

+ has inner and outer portions
« contains dead cells that shed
« contains keratin

) . + inner, thicker portion of skin
+ contains melanin
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Tie It Together

You have read about the structures and functions of the human neroous system, as well as
the effects of drugs on it. Create a mini poster that informs readers of the importance of the
nervous system Lo the body’s health.

Accept all reasonable responses.
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Design Your Own How quickly do you respond?

Lab8

‘Your nervous system receives information about what is happening both inside
and outside your body. Any change or signal in the environment that can make
an organism react is called a stimulus. Your nervous system will analyze the
stimulus and initiate a response or a reaction. It helps you move, think, feel
pain, and enjoy a chocolate-chip cookie. Your nervous system also plays a role
in maintaining homeostasis and recognizing basic needs of survival such as
oxygen, water, and nutrients.

Problem
Design a lab experiment that measures driver
reaction time for you and your lab partners. Under

o circumstances should any experimental plan be
carried out in a real car

Objectives

« Form a hypothesis about the effect that one
variable, such as time of day, has on reaction time.

« Design an experiment 1 test the effect of your
variable on hand and foot reaction times.

« Compare the results of reaction times with and
without the variable.
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Safety Precautions
oot 5 111

Possible Materials
stopwatch

cover of frying pan (for steering wheel)

small blocks of wood (for brake and gas pedals) (2)
rubber mat

rubber ball

Hypothesis
Use what you know about the nervous system and your own response time to write a
hypothesis indicating how a driver reaction time is affected by a variable you determine.

Chapter 6 Nervous System
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Design Your Own Lab 8, How quickly do you respond? continued

Plan the Experiment Check the Plan
1. Read and complete the lab safety form. 1. Make sure your teacher has approved your
2. Choose a way 10 test eye-to-foot reaction time experimental plan before you proceed.
and eye-to-hand reaction time. 2. Be sure that a control is included in your
3. Decide on your procedure for collecting experiment.

your data. In the space provided, write your
procedure for testing the reaction times of
your lab partners. Include the materials you
will use

4. Identify the independent variable, dependent
variable, constants, and control group.

. Decide how you will record your data and
‘when you will record . Design a data table
10 collect information.

Record the Plan
In the space below; write your experimental procedure and make a sketch of your experimental setup.
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Design Your Own Lab 8, How quickly do you respond? cor

Data and Observations
1. Use the space below to create a data table of your findings, including the type
of reaction being tested, the reaction time of each person, and the length of
time that has passed.
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Analyze and Conclude
1. What relationship did you find between reaction time and the variable you
selected Explain.

2. Based on your observations, what recommendations would you make for
teenage drivers! Explain.

3.Did you see any differences between the reaction time between eyes to hand
and eyes to foor? Explain.

Chapter 6 Nervous System
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Design Your Own Lab 8, How quickly do you respond? continued

4. Describe the control in your experiment. What did the control show!

. Error Analysis What were some possible sources of error in your experiment!

6. Exchange your procedure and data with another group in your class for peer
review. What do their data indicate about reaction times!

Write and Discuss
‘Write a short paragraph describing your findings and indicating whether or not they
support your hypothesis. Discuss any questions your results might have raised.
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Inquiry Extensions

1. Cell phone use while driving is a controversial issue. Many people now use hands-
free devices on their phones so they can pay more attention to the road, but
some people question the safety of these devices as well. Design an experiment
that compares the reaction time of someone who is using a hand-held phone
and someone who is using a hands free device. Under no circumstances should any
experiment be carried out in a real car. Why do you think some states fine drivers
for talking on cell phones! Relate this to your experimental data.

2. When does stimulus twrn into stress’ Generally, a stimulus can be a single,
simple event such as an itch or stubbing ones toe. Stress, on the other hand,
tends o describe a set of stimuli that prompt more intense, and sometimes
long lasting, physiological and emotional responses. (Negative stressors cause
distress, while positive stressors cause eustress) Devise a journal 1o track a few
hours of a given day. Record a selection of stimuli and your responses to them,
then characterize each stimulus. Were they simple stimuli or stressors! What
‘was your recovery time! Are the stressors acute or chronic! When you have
completed gathering the data, create a chart or graph to show duration and
intensity of the selected events and your responses

108 Chaper 6: Nervous System
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‘Main Layers of Skin

Dermis Epidermis
consists of connective tissue; has inner and outer portions;
contains muscle fibers, nerve contains dead cells that shed;
cells, sweat glands, and oil glands; | contains keratin; contains
inner, thicker portion of skin melanin; outer layer of skin

Summarize the diagran of the integunientary system in your book.
Accept all reasonable responses. Encourage students to describe how

each part looks and the arrangement of the parts around each other.

Chapter 4: Integumentary, Skeletal, and Muscular Systems
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Lab 5 - Classic
How long can you last?

Objectives

« Assemble a muscle-testing device based on
directions and diagrams.

o Test the muscle fatigue experienced after
repetitive motion over a period of one minute.

« Serve as a counter and recorder as other group
‘members test muscle fatigue.

« Draw conclusions about muscle fatigue.

Process Skills
design models, make apparatuses, conduct
experiments, observe, draw conclusions

Time Allotment
45 minutes,

Materials

rubber bulb paper flag, 2.5 cm square;

« To prevent the bulb from falling off of the
tester’s elbow or the back of the knee, use |
aid tape 10 secure the bulb and hose.

« Make sure students are completely squeezing
the bulb. Circulate around the room 1o ensure
they are using the proper method.

Sample dotatable
Fatigue Data
e [ | commens
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red on one side,
white on the other

L5-centimeter
plastic or

vinyl hose, 1 m stopwatch
in length cellophane tape
15-centimeter duct tape
PVC pipe, first aid tape
20 cm in length
ring stand

test be clamp

Alternative Materials
« rubber pipette bulb

Preparation

« You might want to assemble the muscle-
testing devices before the class starts. This
could cut down on confusion and ensure there
is enough time for all students to conduct the
experiment.

Teaching the Lab

« Ensure that students have attached the flags so
that they can move but still settle back to their
original position. The best way to do this might
be with a thin piece of tape.

wond | 3 | 27 | b
tosers | am | 2 | 2 | semgoried
e | 2 | 2 | chighis buming
Analyze and Conclude

1. The hand squeezed, the upper arm and the
lower arm worked together to squeeze the
ball, and the thigh and calf muscles worked
10 squeeze the ball behind the knee.

2. Sample answer: Muscle fatigue occurs when
muscles become tired from use. Often the
muscles do not work as well if they are
fatigued, and they might not be as strong as
they are when they are fresh. This experiment
was an exercise in fatigue. The same motion
was repeated over a minute and the effects of
fatigue were reported by the Tester.

3. Answers will vary. Some students might find
that squeezing the ball in their hand was the
most fatiguing; other students might have found
that the leg muscles fatigued the quickest.

4. Answers will vary. Students who run a lot
might report that their leg muscles were the
strongest, while students who play guitar or

LAB TEACHER GUIDE AND ANSWERS A7
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type a lot might have found that their hand
‘muscles were strongest.

5. Students might recognize that error could
have been introduced if they did not
squeeze the bulb completely or if they tried
10 increase the number of squeezes at the
expense of raising the flag.

6. Student answers will vary. Students might
notice that physically active students might
have stronger arms and legs, while more
musically or computerinclined students
‘might have stronger hands.

Inquiry Extensions

1. Answers will vary. Students might find
that they are less likely to become fatigued
as quickly if given the opportunity o rest
between trials.

2. Answers will vary. Students might notice
their muscles faiguing more quickly with each
successive trial. Some students might report that
the isometric test is much less difficult than
the repetitiveaction test. Depending on the
experimental design, students might find the
continuous contractions require a longer trial

Lab 6 + Design Your Own
How much air can your lungs hold?

Objectives

« Identify a factor that influences lung capacity.

« Design an experiment 1o test that factor.

 Draw conclusions abour what impacts lung
capacity.

Process Skills
identify factors, design experiments, draw
conclusions

Time Allotment
45 minutes; first part indoors, second part
outdoors

Materials

round balloons (30-centimeter maximum diameter)
thermometer (non-mercury)

‘measuring tape

string

‘metric ruler

caleulator
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Possible Hypoth
The lungs can take in more air on a warm day
than on a cold day.

Possible Procedure

1. While inside the classroom, stretch a balloon
several times. Take a deep breath, and blow
into the balloon. Exhale as much air as
possible. Capture the air of one exhalation
only.

2. When finished, tightly hold the end of the
balloon so that no air escapes.

3. Use a measuring tape to measure the
balloon's circumference, or have your lab
partner place a string around the largest
section of the balloon.

4. Use a ruler 1o measure the length of the string
in centimeters, and place this value in the data
table

5. Repeat steps 1-4 three more times, and record
the results in your data table.

6. Change the value of the circumference
of the balloon to cubic centimeters using

i
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the following formulas where C is the
circumference of the balloon and d is the
diameter. For these calculations, students can
use 3.1415 for the value of pi ().
Cc=mxd
d=c/m
volume: 1/6 X 7 x d’
7. Repeat steps 1-6 four times outside on a cold
day. Record your data in the data table.

Preparation

« 1t would be best to conduet the outdoor part
of the experiment on a day when the air
temperature is 15.5° C or colder.

« To maintain the balloons’ elasticity, make sure
that students keep their balloons close to their
bodies when they go outside.

« Make certain that students do not share
balloons

« 1f you have students who have lung conditions
such as asthma, make certain that they do not
over-exert themselves.

« Make sure the students use a new balloon
before each series of tests.

Data and Observations

‘Sample data table

Volume of Air Exhaled
i | Tempertre | iumentem | Voums o)
' 2n2c B 263
2 nrc 59 205
5 22c B B
] 22c 52 208

aversge | 222 245 2076
' 16 25 1023
2 16 25 1631
5 160 189 10
] 16 28 719

aversge | 16°¢ BN 15031

Analyze and Conclude
1. A person's lung capacity might tell how
physically fit they are, how they might
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Teaching the Lab
« Provide students with the following
information:
« Write the conversion formulation on the
board.
» Total Lung Capacity (TLC) for an average
adult male is about 5000 cm’.
« TLC for an average adult female is about
4000 e’
« Total Lung Capacity comprises four

‘measurements:

Rotweviaton | Wessurement Descipton

e i v ehed

] “nspiratory v | masimum inhaled
votume atr  quiet
aion

EQ “maximum exhaled
“otume ater a quiet
xhalaion

™ [rr— T he Tangs

exhalation

« If the students’ balloons are not round, push on
the outside to achieve a more round shape.

endure athletic activity, or how they might
handle cold weather.

2. Answers will vary. Students will probably
have found a concrete example for their
hypothesis and will have learned that lung
capacity increases in warm weather.

3. Answers will vary. Students might find that
students with asthma have a lower lung
capacity. Athletes or musicians might have
agreater lung capacity.

4. Answers will vary. Students might suggest
using a transparent bottle with a small
balloon inside and a larger balloon stretched
over the bottom. They could then model the
lungs by pushing on the stretched balloon.

5. Answers will vary, but students might cite
problems with weather conditions in their
experiment. In addition, the balloon's elaticity,
or lack thereof, can also affect the results.

6. Answers will vary depending on which
factors the other groups studied.

LAB TEACHER GUIDE AND ANSWERS A9
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Write and Discuss

In this example, the data supported the
hypothesis that the lungs are able to exhale
more warm air than cold air. Students who
compare data with their peers might be
surprised at the variance in exhalation volume.

Inquiry Extensions

1. Students might find that smokers have the
lowest lung capacity. Most nonsmokers will
have a higher lung capacity. The most telling
variable will be the lung capacity of those
who live with smokers. The survey should
also ask these people if they play sports,
have asthma, or play a wind instrument.
Comparing lung capacity data against the
results of the survey will help students draw
final conclusions.

2. Students might predict that smog and altitude
can decrease lung capacity. One thing that
they might do is create a survey o give to
people in different parts of the country to
see how these conditions impact people’s
lives. Students who study diseases that
affect lung capacity will likely find data on

Lab 7 - Classic
How healthy are they?

Objectives

« Test urine samples for the presence of glucose
using glucose test strips.

« Test urine samples for the presence of protein
using Biuret solution.

« Create a data table:

« Interpret test results

Process Skills
observe, interpret data

Time Allotment

45 minutes

Materials

test wbes (6) Biuret solution
testube rack simulated urine
plastic droppers (6) samples (3)
water wax pencil
glucose solution white paper or
protein solution paper towels
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asthma, bronchitis, emphysema, or chronic
obstructive pulmonary disease. Workers
‘whose workplaces pose risks 1o lung health
include miners, toxicwaste workers, fire
fighters, artists, and metalworkers, among
others. Students can review statistics from the
federal Departments of Labor or Health and
Human Services to further their research.

A10

LAB TEACHER GUIDE AND ANSWERS.

glucose test strips (6)

Preparation

« Prepare the glucose solution by dissolving
10 mL 10% glucose solution in 990 mL of water.

« Prepare the protein solution by dissolving 10 g
of albumin or pepsin in 990 mL of water. (Pepsin
is preferred because albumin will make the
sample cloudy; this might tip off some students
as 10 which is the protein-enhanced sample)

« Add a few drops of yellow food coloring to
make the solutions the same color as urine.

« Transfer enough of each solution to beakers
marked Patient 1, Patient 2, and Patient 3
respectively so that there is enough for students
10 take appropriately-sized samples. Assign the
protein-treated solution to Patient 1. Assign
the untreated water to Patient 2. Assign the
glucose-treated solution to Patient 3.

i

[rr—
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« Biological supply companies are good sources of
glucose test strips and Biuret solution. Review
with students the MSDS for hazardous material.
[See Preparation of Solutions on the use of
Biuret solution]

« Mixing a solution of 50% glucose solution and
50% protein solution would denote a patient
who is positive for both protein and glucose.

A fourth patient can be added o the test, if
time permits.

Teaching the Lab

« Encourage students to label the droppers and
10 always return them to the proper test tube.
“This will avoid contamination.

« Glucose test strips will urn green in the
presence of glucose.

« Biuret solutions will tum purple-pink in the
presence of protein.

Data and Observations
‘Sample data table

5. The patient who tested positive for protein
(Patient 1) should be tested further for kidney
disease. The positive test shows protein in the
urine which is a symptom of kidney disease.

6. Answers will vary, but students may mention
crosscontamination in their answer.

7. Doctors should do further testing. A single
test does not provide enough evidence. Family
history should be explored and more tests
undertaken.

Inquiry Extensions
1. Students might suggest that people eat food
with less sugar or carbohydrates. Urine can
be monitored to see how glucose levels are
impacted by diet and meal time. Students
might also suggest that exercise will impact

glucose levels.

2. Urine samples are used 10 test for pregnancy,
or the presence of certain vitamins, chloride,
or illegal drugs, among other things.
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Simulated Urine Sample Data

Test For Water Glucose Protein
Glucose | yellow sreent yellow
Protein b i lghi boe | purple
Test For Patient1 | Patient2 | Patient3
Glucose | megative cogaive | posiive
Protein posiie segative segatie

Note:Colo for positioe resul might difer with the brane of et ser.
Flease refer to packaging.

Analyze and Conclude

1. The changes in color show a positive test for
glucose.

2. The changes in color show a posiive test for
Kidney disease. Patient 1 tests positive for
protein in the urine.

3. The sample from Patient 2 will show no
reaction on the test strip or with the Biuret
solution. It is the normal sample.

4. The patient who tested positive for glucose
(Patient 3) needs to be tested further for
diabetes. The positive test shows glucose in
the urine, a symptom of diabetes.

LAB TEACHER GUIDE AND ANSWERS
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Section 1 Integumentary System (continued)

(Main Idea ) (Details— )
Functions of the | Organize information about the four functions of skin.
Integumentary
Functions of Skis
System | [ regulates
pressure, and body
temperature | [produces protects ltemperature
changes vitamin D against
[microorgan-
isms and
ultraviolet
rays
Damage to
the Skin | sequence t/ie sieps that occur during skin healing.
The skin receives a cut that bleeds. | 4 scab forms on the skin to
close the wound.
The skin receives a cut that
1 bleeds.
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Lab 8 - Design Your Own
How quickly do you respond?

Objectives

« Form a hypothesis about the effect that one
variable, such as time of day, has on reaction
time.

« Design an experiment 1o test the effect of your
variable on hand and foot reaction times.

« Compare the results of reaction times with and
without the variable.

Process Skills
develop hypotheses, control variables,
draw conclusions

Time Allotment
45 minutes,

Materials

stopwatch

cover of frying pan (for the steering wheel)

small blocks of wood (for brake and gas pedals) (2)
rubber ball

2. Choose a time in the morming to test reaction
times.

3. Working in groups of four, take turns with
your lab partners to run the test and collect
the data.

4. Have one person in your group act as the
timer and one person as the recorder. The
third person will create the diversion, while
the fourth person will be the driver.

5. Sit the driver down at your “car” Tell the
driver that you are going to test the reaction
time of his or her hands and feet. Explain
that he or she will pretend w drive and a ball
will fly in front of the windshield. You will
observe how quickly the driver moves the
steering wheel and moves his or her foot from
the gas pedal to the brake.

6. Test the reaction time of his or her hands
first. The person creating the diversion will
stand to the side of the driver and throw the
ball so it passes in front of his or her field
of vision. The timer should stand directly
behind the driver and see how long it takes
for the driver to respond.

7. Repeat the procedure, bur this time observe
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rubber mat

Alternative Materials

 You can substitute a toy steering wheel for the
frying pan cover or another appropriate disklike
object.

Possible Hypothesis

Eve-to-hand and eye-to-foot reaction times
are better in the morning hours and worse
in the afternoon. [Students might select other
test variables such as increased heart rate
and respiration, dizziness, or poor vision
(using sunglasses or glasses with an incorrect
prescription for the subject)]

Possible Procedure
1. Set up a model of a car. Use the frying pan

cover as the steering wheel. Label one block
of wood brake and another block of wood
gas. Set up the cover and the blocks as they
‘would appear in a real car. Place a rubber mat
beneath the blocks of wood to prevent them
from slipping.

A12 148 TEACHER GUIDE AND ANSWERS

how long it takes for the driver to move his
or her foot from the gas to the brake.

8. Repeat steps 5-7 for the other students in
your group.

9. Choose a time of day in the aftermnoon, and
conduct the experiment again on each of the
drivers.

Preparation

« Have supplies available the students might need
10 perform their experimens. If you do not
have the materials they are looking for, help
them modify what is available.

« Caution students not to throw any objects
directly at the test subject.

« Use caution when selecting frying pan covers.
Some metal covers are sharp and can cut the
skin. Glass covers can drop and shatter.

i
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Teaching the Lab

« You might want the students 1o perform
their experiments in a larger area, such as
the gymnasium or outside. This will limit
interference among the other experiments.

« You might choose 1o act as a traffic signal;
holding up green, yellow or red flags will help
simulate driving conditions.

Data and Observ:
Sample data table
Driver Reaction Times.
. . Foot
Diiver Hand Reaction | o P22t | Comments
8 o5 105
1
41m. 065 155
8 10+ 055
2
4nm 155 105
8 10+ 205
3
4nm 205 105
[ 10+ 205

Write and Discuss

In this example, the data supported the
hypothesis that reaction times were shorter in
the morning than in the afternoon. Students
might remark on the difficulty of capturing
accurate times.

Inquiry Extensions
1. Challenge students to do some research on this
issue and then compare their results. Recent
studies have shown that a driver using any cell
phone, whether hand-held or hands free, i four
times more likely 10 be involved in an accident.

2. Students’ responses will vary. Simple stimuli
might include smelling food, a bell ringing to
signal class change, or temperature changes.
Positive stressors might include sports/
exercise, parties, exciting films, or video
‘games. Negative stressors might include
homework or tests, arguments, running to
catch a bus, or missing a friend. Graphs can
show all responses for the period of data
collection, with a line rising and falling with
the intensity of the stimulus, or students
‘might elect to graph events separately,
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Jaem | 205 | a0s |

Analyze and Conclude

1. Answers will vary. The sample data show
that the reaction times became longer in the
afiernoon.

2. Answers will vary. The sample data indicate
that the best time for a teenager to drive is
in the morning because their reactions are
quicker.

3. Students might find that it takes longer for
the feet to react than for the hands.

4. The control is the reaction time without the
stimulus.

5. Answers will vary. Students might indicate
that timing the beginning of the reaction was
difficult.

6. Answers will vary. Some students might find
that early morning is not a good time for
reaction times.

providing greater detail for each event.
Higherlevel students might use two lines in
each graph, one for the action of the stimulus,
and the second for the response.

LAB TEACHER GUIDE AND ANSWERS  A13
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Blood flows out of the wound and White blood cells move in to

a clot forms. fight infection.
T Cells beneath the scab
multiply and fill the wound.
A b for the skin to cl
e e v, 2 €1%%€ 1 Blood flows out of the
wound and a clot forms.
Cells beneath the scab multiply ‘White blood cells move in to
and fill the wound. fight infection.

CONNECT

Your skin changes as you age. Describe some things you can do to

protect your skin so that it can better protect your body.

Accept all reasonable responses. | can wear sunscreen when | am out in sunlight or just not

stay out in sunlight too long. | can avoid tanning beds. | can also use lotion to help my skin

stay moisturized. | can eat a healthy diet and exercise.

58  Chapter 4: Integumentary, Skeletal, and Muscular Systems
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Integumentary, Skeletal, and Muscular Systems
Section 2 Skeletal System

(Mainldea ™y

(Details ).

Skim Section 2 of the chapter. Write two questions that come to mind
fron reading the headings and the illustration captions.

1. Accept all reasonable responses.

2.

Review
(Vocabulary ) . ‘your book o dictionary to define cartilage.

cartilage

tough, flexible connective tissue that forms the skeleton of embryos

and later covers the surface of bones that move against each other

in joints

New
( Vocnbulﬂri ) tse ‘your book or dictionary to define each term.

compact bone

dense and strong outer layer of all bones
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osteocyte
spongy bone

red bone marrow

yellow bone marrow
osteoblast
ossification
osteoclast

ligament

living bone cell

less dense bone with cavities containing bone marrow

substance in bone that produces red and white blood cells and

platelets

substance in bone that consists of stored fat

bone-forming cell

formation of bone from osteoblasts

cell that breaks down bone cells

tough band of connective tissue that attaches one bone to another

Chapter 4: Integumentary, Skeletal, and Muscular Systems 59
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Section 2 Skeletal System (continued)

(Mainldea ) (Details )

Structure of the | Identify the two main div
Skeletal System | each includes.

ions of the human skeleton and the bones

N the skull, the vertebral column, the ribs,
Axial skeleton  [includes | 3 S starurn.

Appendicular |, the bones of the arms, hands, legs,
skeleton includes | feet. shoulders, and hips.

Create a sketch ofa bore. Show and label compact bone, spongy bone,
and the location of osteons. Use the figure in your book to help you.

Students should sketch a simple bone showing compact bone, spongy
bone, and osteons in the area along the length of compact bone.
Sketches may resemble those in the book. Accept all reasonable
responses.
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Sequence the steps in the repair of fractured bone. The first step has
been completed for you. Accept all reasonable responses.

1. Endorphins 2. The injured area
flood the area of swells.
injury. |

3. Blood clot forms
between broken
ends.

——

4. Cartilage forms 5. Osteoblasts
at the break. form spongy bone
|| around the
fracture.

6. Compact bone
replaces spongy
bone.
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Name Date

Section 2 Skeletal System (continued)

(Mainldea ™ (Details— )
Joints Classify each bone joint listed below as one or more of the
Sfollowing types:
+ gliding + hinge + ball-and-socket
« suture « pivot
knee joint _hinge skull joint _suture
elbow joint Pivot, hinge shoulder joint ball-and-socket
hip joint ball-and-socket wrist joint 9
ankle joint gliding vertebral joint
Complete thic concept map about the skeletal system functions.
Accept all reasonable responses.
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Educaion

Function of the
Skeletal System

supports the body

provides a
place for muscle
attachment

Skeletal System
Functions

protects vital
organs

stores
minerals

‘manufactures blood
cells and platelets
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SUMMARIZE [
Compare yellow bone marrow and red bone marrow.

Red bone marrow is found in the femur, humerus, sternum, ribs, vertebrae, and pelvis. This

marrow makes red blood cells, white blood cells, and the platelets needed for clotting. Yellow

bone marrow does not produce any blood cells. It is stored fat that can be used at times when

the body needs it.
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Integumentary, Skeletal, and Muscular Systems

Section 3 Muscular System

(Main Idea )

(Details——)

Skim Section 3 of the chapter. Write fwo facts you discovered about
muscles.

1. Accept all reasonable responses.

2.

Review
¢ VOCGhlllﬂri ) Use your book or dictionary to define anaerobic.

anaerobic

chemical reactions that do not require the presence of oxygen

New
( Vncubuluri ) Use your book or dictionary to define each term.

smooth muscle

involuntary muscle

involuntary muscle tha

es many hollow internal organs

muscle that cannot be controlled consciously
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cardiac muscle | involuntary muscle present only in the heart

skeletal muscle | muscle attached to bone by tendons and when contracted, causes

movement

voluntary muscle | muscle under conscious control

tendon | tough band of connective tissue that connects muscle to bone.

o

myofibril | small unit of muscle fiber, made up of myosin and actin

myosin | protein filament that, along with actin, makes up a myofibril

e

actin | protein filament that, along with myosin, makes up a myofibril

sarcomere | the functional unit of a muscle and the part that contracts
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Section 3 Muscular System (continuec)

\dentify the three types of muscles. Classify each as voluntary or

(MainIdea—) (Details—)
Three Types of
Muscle | involuntary.

1. smooth muscle—involuntary

2. cardiac muscle—involuntary

3. skeletal muscle—voluntary

Distinguish between voluntary muscles and involuntary muscles.

Voluntary muscles are muscles you have to think about moving.

They contract under conscious control. Involuntary muscles are

muscles that contract by themselves. You do not consciously

control involuntary muscles.

Model the structure and appearance of each type of muscle. Label the
nucleus and striation if the muscle is striated. Next to each muscle,
describe its function.
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MeGra

Copyright

Muscle Model

Muscle Function

Smooth Muscle
Sketches might resemble Figure 10 of the SE. The,
muscle fiber and nucleus should be labeled.

for example, moves
food through the
digestive tract

Cardiac Muscle
‘The muscle fiber, nucleus, and striation should be
labeled.

allows heart to
contract efficiently
and rhythmically

Skeletal Muscle
‘The muscle fiber, nucleus, and striation should be
labeled.

contraction causes
movement
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Section 3 Muscular System (continued)

(Mainldea™  (Details— )

Skeletal Muscle | Analyze muscle fissue by completing the graphic organizer.

Contraction -
actin
is containing T
arranged made prote
Skeletal L > myofibrils
muscle in up ol filame:

arranged in

sections called

sarcomeres

Summarize the sliding filament theory.

Accept all reasonable responses. When a nerve impulse reaches the

muscle to be moved, calcium is released into the myofibrils. Calcium

causes myosin and actin to attach to each other, pulling the actin
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filaments toward the center of the sarcomere. This causes the muscle

1o shorten or contract. ATP is needed for this step. When the muscle

ide back.

relaxes, the filaments

Skeletal Muscle | Contrast tiic abilitics of slow-fwitch and fast-tuwitch muscles.

Strength
Slow-twitch Fast-twitch
contract more slowly than fast. | fatigue easily, but provide great
twitch muscles, but have more [ strength for rapid, short
endurance movements

IS WO

CONNECT
Contract your biceps muscle. Describe what you did to contract the
muscle and which muscle is relaxed. Try the opposite and contract the muscle that was
relaxed and describe what happer

g

g my arm. The triceps was

Accept all reasonable responses. | contracted my biceps by ben

relaxed. Then | contracted my triceps by straightening my arm and the biceps muscle was

relaxed.
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Clas

Lab3

Your body has three types of muscles: smooth, cardiac, and skeletal. Muscle
cells can only contract or relax, so skeletal muscle groups must work in pairs.
When one muscle group contracts, the opposing muscle group relaxes to its
original shape. For example, when you bend your elbow, the biceps group on
your upper arm contracts. As the biceps on the front of your arm contract, the
triceps on the back of your arm relax to their original length. When you want
to straighten your elbow, the process works in reverse. The triceps contract
while the biceps relax.

In this lab, you will be examining the way that muscles work together in
your body to squeeze a rubber bulb. You will be working to see what impact
fatigue and repetitive work has on the muscles in your hand, arm, and leg.

) \ How long can you last?

Objectives Safety Precautions
» Assemble a muscle-testing device based on jel-5 [ 9.
directions and diagrams, WARNING: Do not pull on the tubing-the
« Test the muscle fatigue experienced after apparatus might become unstable and fall over.

repetitive motion over a period of one minute.
« Serve as a counter and recorder as other group  Procedure
‘members test muscle fatigue. Part A. Assembling the Device
» Draw conclusions about muscle fatigue. 1. Read and complete the lab safety form.

3 2. In your group, assemble the muscle farigue
Materials device as indicated in Figures 1 and 2. Attach
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rubber bulb

L5-centimeter plastic or vinyl hose, 1 m in length

1.5-centimeter PVC pipe, 20 cm in length

ring stand

paper flag, 2.5 cm square; red on one side, white
on the other

stopwatch

cellophane tape

duct tape

first aid tape.

Figure 1

Chapter 3: Integumentary, Skeletal, and Muscular Systems

a small rubber bulb to the end of a hose. (if nec-
essary, cut a one and a half centimeter sl in the
hose to allow enough room for the nozzle of the
bulb) The hose should then be inserted into the
small length of PVC pipe and the entire device
held up by a ring stand as shown in Figure 1.
Use duct tape to secure both connections.

. Tape a small paper flag over the top of the

pipe so that it can move freely but will still
reset itself. Tape it so that the white side is
facing up.
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Classic Lab 3, How long can you last? continued

4. Test your device by squeezing the bulb, as
shown in Figure 2. The air should lift the
flag, making the red side visible, as shown in
Figure 3. When the bulb is released, the flag
should return to its starting position.

5. Decide which group member will act as
Observer 1, Observer 2, and Tester. You will
be rotating positions as time allows.

Part B. Testing for Fatigue

1. Complete the data table on the next page to
hold the observations and data gathered in this
experiment. The data table should have room
for the names of each group member acting as
the Tester, muscle group tested, the number
of compressions in one minute, the number
of time the flag lifts in one minute, and any
comments the tester had after each test.

2. Start with the first Tester. This person will
place the bulb in his or her hand. When
Observer 1 gives the goahead, the Tester
squeezes the bulb as many times as he or she
can in the span of one minute.

3. Observer 1 has the job of timing one minute
and alkso of counting the number of times the
Tester squeezes the bulb. This information
should be put in Table 1.

4. Observer 2 should position his or her eyes at
the same level as the top of the tube, then
count the number of times the red side of
the flag appears during the one-minute trial
‘This information should be recorded in Table
1. The Tester should also insert any comments
he or she has about muscle fatigue in Table 1
at this point. After allowing a 15-s rest, repeat
steps 2-4 for a second trial,




image27.png
Figure 3

5. Keeping the same roles, the Tester will now.
place the bulb between the forearm and the
upper arm (on the inside of the elbow). This
will test his or her arm muscles.

6. Conduct the test for one minute, with
Observer 1 and Observer 2 watching and
counting the number of squeezes and the
number of times the red flag appears. Repeat.
this test for a second trial.

7. The same Tester should then place the bulb
behind the knee to test his or her leg muscles
Conduct two trials.

8. Rotate roles so that each member of the
group performs all three tests.

9. Follow the instructions given by your teacher
about disassembling your device.

Chaprer 3 Integumentary, Skeletal, and Muscular Systems
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Classic Lab 3, How long can you last? continued

Data and Observations
Table 1
Fatigue Data
Trial1 Trial 2 Comments
Nombercr | Numberor | Numberce | Nmberor
Sueees | RedHiogs | Saueeres | Wed Fa

Hand

Tester 1 | Arm

Leg

Hand

Tester 2 | Arm

Leg

Hand

Tester 3 | Arm

Leg
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Analyze and Conclude
1. Describe the motion of the arm muscles, leg muscles, and hand muscles as the
bulb was squeezed.

2. What is muscle fatigue? Describe the muscle fatigue you found in this exercise.

Chapter 3: Integumentary, Skeletal, and Muscular Systems
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Lab 3, How long can you last? continued

3. Which movement was easiest for you! Which was most difficult? Why do you
think that may have been?

4. Which muscle group became fatigued the quickest? Which was least fatigued
after the one-minute trial?

5. Error Analysis What were some possible sources of error in your experiment!

6. How did your results compare with those of your teammates! Can you think of
reasons why there might be differences!
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Inquiry Extensions

1. How does resting the muscles berween trials impact the results? Conduct the
experiment again but allow each Tester the opportunity to rest for 30 s before
resuming with the same muscle group. What differences, if any, are there in
the results? Explain the differences.

2.1s there another way to test the endurance of these muscle groups! Conduct
an experiment in which you time isometric muscle contractions (for example,
by standing on one leg, or by using your arm to hold your body at an angle
against a wall or table) for one minute, then repeat the trial after a 30-s rest. At
what point(s) were the muscles fatigued and unable to continue their work! Do
the Testers report that this test was easier or harder than the bulb testt What
conclusions can you draw about continuous muscle contractions as opposed to
repetitive contractions!

IS WO

ot
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Chapter 5: Circulatory Respiratory and Excretory System

Before You Read

Before you read the chapler, respond to these statements. Accept all reasonable responses.
1. Write an A if you agree with the statement.
2. Write a D if you disagree with the statement.

Before You Read Circulatory, Respiratory, After You Read
and Excretory Systems

Your pulse rate is the number of times
your heart beats each minute. a
T you need a blood transfusion, the
donated blood must be the same type as o
yours.
Breathing and respiration are two names
for the same process. o
The components of the excrelory system
are the lungs, skin, and kidneys. a
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When you breathe in, oxygen enters your lungs. Describe what you understand about how oxygen
from the air reaches the cells in your body.

Accept all reasonable responses.

H

Coppent
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Circulatory Respiratory and Excretory System
Section 1 Circulatory System

(MainIdea™)

(Details ).

Scan Section 1 of the chapter. Identify and list the functions of blood.
Accept all reasonable responses.
. carrying oxygen and nutrients to cells

+ removing cellular wastes

+ carrying disease-fighting materials

« transporting chemical messengers

+ forming clots

- requlating body temperature

Review
( Vncablllnri Use your book or dictionary to define muscle contraction.

muscle contraction

muscle cells or fibers shorter

response to stimuli

New
Vu:nbuluri Use the new vocabulary terms to complete the paragraph below.

arteries

Large blood vessels called __arteries __ carry oxygenated blood
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70

atherosclerosis
capillaries
heart
pacemaker
plasma
platelets

red blood cells
valoes

eins

white blood cells

Chapter

away from the heart. The blood flows into microscopic __capillaries

where the blood exchanges oxygen and wastes with body cells
Then __veins __carry deoxygenated blood back to the heart. In
these large vessels, flaps of tissue called __valves _prevent blood
from flowing backward. The hollow, muscular ___heart___ pumps
blood throughout the body. A __Pacemaker i the right atrium
sends out signals that tell the heart muscle to contract. Over half of
blood is made up of a clear, yellowish fluid called __Plasma__ The
function of __red blood cells _ s to carry oxygen to all body cells.
The __white blood cells _are the body’s disease fighters. Cell frag-

ments called __platelets _ help to form blood clots at a wound site.

Blood clots, fat deposits, or other materials can block the flow of blood.

through the arteries, resulting in a condition called _atherosclero:

Circulatory Respiratory and Excretory Systen

oo

H
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Section 1 Circulatory System (continued)

(MainIdea )

(Details -

Functions of
the Circulatory
System

Blood Vessels
and The Heart

Analyze Jow the circulatory system functions as the body’s
transport system.

Accept all reasonable responses. The main job of the circulatory

system is to carry oxygen and nutrients to the cells and remove

‘waste products from the cells. In addition, the circulatory system

transports disease-fighting materials and blood-clotting fragments

and distributes heat through the body.

‘Sequence thie path blood takes through the human body by
completing the flowchart below.





image1.png
—r
Biology

United Arab Emirates Edition

Activity Lab Manual

[ rade
i ‘s

Advanced





image37.png
Enters

venule capillaries
vena cavae arterioles
T
]
right atrium arteries
T
]
ight
ventricle eorte
T
]
pulmonary left
artery ventricle
lungs P teftatrium
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Section 1 Circulatory System (continued)

(Mainldea )

(Details -

Blood | Identify the components ofbiood, and lis the characteristics of each.
Components | 151 q Component Characteristics
White blood cells Surround and Kkill invaders
Red blood cells mostly made up of the pro
resemble pinchedin discs with no nuclei
Plasma carries most of the carbon dioxide waste;
ransports glucose, fats, and chemical
messengers
Platelets icals that produce the
Blood Types | Distinguish hetzoeers blood type, by putting checks i the boxes Lo show
ohich marker molecules and antibodies it contains.
Blood | Marker | Marker | AntiA Anti-B
Type A B Antibody | Antibody
A v v
B v v
AB v v
) v M
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ulatory | Compare fieart attacks to strokes.
System Disorders.

Heart Attack Stroke

lblood does not reach heart _[blood clots in vessels. g

Causes [muscle supplying oxygen to brain g
[damage to heart or death  [ruptured blood vessels; H

Effects internal bleeding; parts of 4
brain die H

SUMMARIZE

Accept all reasonable responses. Students might suggest a racetrack analogy with the heart

Create an analogy that explains the one way flow of blood through
the circulatory system.

and lungs functioning as pitstops.
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Circulatory Respiratory and Excretory System

Section 2 Respiratory System

(Mainldea ™ (Details— )

Skim Section 2 of the chapter. Read the headings and illustration
captions. Write three questions that come to mind.

1. Accept all reasonable responses.
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New
@ Use your book or dictionary to define each term.

breathing
external respiration
internal respiration
trachea

bronchus

lung

alveolus

mechanical movement of air in and out of the lungs

exchange of gases between the atmosphere and the blood

exchange of gases between the blood and the body’s cells

long tube in the chest cavity: also called the windpipe

one of two large tubes that branch from the trachea and lead to a lung

largest organ in the respiratory system and the location of gas

exchange

individual air sac at the end of a bronchiole where oxygen and

carbon dioxide exchange occurs
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Section 2 Respiratory System (continued)

(Mainldea_

(Details— )

The Importance
of Respiration

The Path of Air

Contrast breathing and respiration.

Accept all reasonable responses. Breathing is a mechanical process

of moving air in and out of the lungs and helps external respiration

to occur. Respiration is an exchange of gases, which occurs with

both external respiration and internal respiration.

Identify three structures that filter air as it enters through the nose on
its way to the lungs.

1. hairs in the nose

2, cilia that line the nasal passages and other respiratory tubes

3. mucous membranes beneath the cilia in the nasal passages
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Sequence e process of gas exchange by completing the sentences in
the flow chart below.
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___Air_enters the lungs
from the atmosphere through

the process of _breathing .

/

The blood transports the

carbon dioxide _ waste to

the __lungs o be returned

_Oxygen _diffuses into
capillaries through the
alveoli__and then into

__red  blood cells.

~

The blood carries

the _oxygen _ for

to the ___atmosphere

N

carbon di

Meanwhile, e
‘moves in the opposite direction,
crossing _capillary _ walls and

diffusing into the __alveoll

release to the body’s /

WBdon

dononpa I IS
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Section 2 Respiratory System (continved)

Model the lings during inhalation and exhalation. Label and describe the
positiont of the diaplragm during each process.

Inhalation

Exhalation

Figure 13 in the text. Accept all
reasonable responses. Labels
should clearly indicate that the

inhalation and relaxes during

(Mainldea ™ (Details—)
Breathing
Diagrams may resemble
diaphragm contracts during
exhalation.
Respiratory
Disorders

Summarize eacl of the following conmon respiratory disorders.

Respiratos
Disorder

Description
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Pneumonia  lung infection causing mucus buildup in alveoli

Emphysema | breakdown of alveol

Lung cancer  [uncontrolled cell growth in lung tissue

Asthma constriction of bronchi

Bronchitis [infection of respiratory pathways
Pulmonary [infection of lungs by a specific bacterium
tuberculosis

SUMMARIZE

Discuss the importance of respiration to the body.

Accept all reasonable responses. Respiration allows the body's cells to receive oxygen and

get rid of carbon dioxide.

Chapter 5: Circulatory Respiratory aud Excretory System
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Circulatory Respiratory and Excretory System

Section 3 Excretory System

(Main Idea ™) (Details—)

Scan Section 3 of the chapter. Use the checklist as a guide.

[ Read all section titles.

[ Read all boldfaced words.

[ Read all tables, figures, and graphs.

[ Look at all pictures and read the captions.

[ Think about what you already know about the excretory system.

Write three facts you discovered as you scanned the section.

1. Accept all reasonable responses.

2.

3.
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Review .
( Vn:nblllori ) use your book or dictionary to define pH.

pH

New
( Vﬂ:nbuluri ) e your book or dictionary to define each term.

Kiduey

urea

bean-shaped organ that filters out wastes, water, and salts from the

blood

nitrogenous waste product that is a component of urine

Academic
( Vocnhulﬂri ) Defne inbibit to show it scentific meaing.

76 Chapter 5:

inhibit

to hold back, restrain, or block the action or function of something

sirculatory Respiratory and Excretory System

onang - < WA
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Section 3 Excretory System (continued)

Describe thirce fiuictions of he excretory systent that help maintain

1. removes metabolic wastes from the body

2, regulates the amount of fluid and salts in the body

ins the pH of the blood

Identify the main waste products sccreted by the following
components of the excretory system.

(MainIdea ) (Details— )
Parts of the
Excretory | homeostasis of the body.
System

3. main
lungs: arbon dioxide
skin: water and salts

The Kidneys

Model the structure ofa kiduey, including a diagram ofa nephron. Label
each major comporent.
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[Drawings should resemble the figure. Accept all reasonable
responses. Labels should include the glomerulus, Bowman's
capule, renal vein, renal artery, and collecting tubule.

Ecuction

H
g

Compgnt
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Section 3 Excretory System (continued)

(Mainldea ) (Details— )
Kidney | Summarize information about kidney disorders in the table below.
Disorders <
Disorder Symptoms P Treatments
Kidney  [fever, chills, and | bladder infection |antibiotics
infection | mid- to low-back ~that spreads:

tissues; protein in
urine

large particles
bloodstream
lodge in
glomeruli,
causing
inflammation

special diet;
prescription
drugs

Kidney
stones

pain

crystallized
s, such as
calcium, form in
iney

ultrasonic sound
| waves; surgery
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Kidney | Contrast the two types of dialysis by explaining how they differ in the
Treatments | following areas.

Filtering device: Oné method uses a machine to fiter, and the other

uses the membrane lining of the patient's abdomen.

Frequency and duration of treatment: The machine method requires

three sessions of three to four hours each week. The other method

requires 30 to 40 minutes daily.

SUMMARIZE

Analyze the path wastes take from the kidney out of the body by

making a list of the order of the structures through which wastes flow.

1. kidney 5. renal tubule

2. renal artery . ureter

6.
3. glomerulus 7. urinary bladder
s,

4. Bowman's capsule . urethra
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Name

Design Your Own

Date Class

How much air can your lungs hold?

LabO

Every day you breathe in and out thousands of times. How much air do you take
into your lungs each time® What conditions influence your lung capacity? Imagine
that a friend who is close 1o you in age will be coming 1o your area to participate
in a charity walka thon with you. The air temperature in your friends hometown
is dramatically different from the typical temperatures in your area at this time of
year. Will this temperature difference affect your friends lung capacity?

Problem
Lung capacity can be affected by environmental
factors.

Objectives

« Identify a factor that influences lung capacity.

« Design an experiment 10 test that factor.

« Draw conclusions about what impacts lung
capacity.

Safety Precautions

ol 5 | 9. o1

'WARNING: Do not share balloons with other
classmates. Do not put balloons or broken
pieces of a balloon in the mouth; this presents
a choking hazard. Students who have asthma,
breathing difficulties, or a latex allergy should
discuss their participation with the teacher.

Possible Materials

round balloons (30-centimeter maximum
diameter)

thermometer (non-mercury)

measuring tape
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string
‘metric ruler
calculator

Hypothesis
Use what you know about lung capacity to write a hypothesis that predicts the
impact air temperature has on lung capacity.

Chapter s: Circulatory Respiratory and Excretory System
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Design Your Own Lab 6, How much air can your lungs hold? continued

Plan the Experiment

1. Read and complete the lab safety form.

2. Make a list of the factors that might influence
the lung capacity of the average high school
student. Be sure to mention the factors cited
in your hypothesis.

3. Decide on a procedure for testing your
hypothesis. In the space provided, write your
procedure for testing lung capacity. Include a
list of the materials you will use.

4. 1dentify the independent variable, dependent
variable, constants, and control group.

5. Decide how you will record your data and
when you will record it. Design a data table
1o collect information about change in lung
capacity in cubic centimeters.

Record the Plan

Check the Plan

1. Be sure that a control group is included in
your experiment and that the experimental
groups vary in only one way.

2. Make sure your teacher has approved your

experimental plan before you proceed.

3. When you have completed your experiment,

dispose of materials as directed by your
teacher.

In the space below, write your experimental procedure and make a sketch of your experimental setup.





image3.png
Name

Date

Chapter 4: Integumentary, Skeletal, and Muscular Systems

Before You Read

Before you read the chapter, respond to these statements. Accept all reasonable responses.
1. Write an A if you agree with the statement.
2. Write a D if you disagree with the statement.

Integumentary, Skeletal, and

Before You Read "Muscular St ms After You Read
[+ Skin is an organ.
A

[ Use of a tanning bed will not put you at

risk for skin cancer. D
[ All joints of the skeleton allow the bones

to move. D
[ Some muscles in your body are not

under your conscious control. A
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Design Your Own Lab 6, How much air can your lungs hold? continued

Data and Observations
1. In the space below, create a data table to hold the information gathered in this experiment.
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Analyze and Conclude
1. Why might it be important to know a person's lung capacity?

2. What did you learn from your experiment about the factors that you studied?

3. How does your lung capacity differ from that of other students in your class!
‘What factors might account for these differences!

Chapter s: Circulatory Respiratory and Excretory System
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Design Your Own Lab 6, How much air can your lungs hold? continued

4. How might you design your experiment differently next time?

5. Error Analysis What were some possible sources of error in your experiment?

6. Exchange your procedure and data with another group in your class for peer
review. What do their data indicate about the impact of different factors on
lung capacity?
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Write and Discuss

‘Write a short paragraph describing your findings and indicating whether or not
they support your hypothesis. Discuss any questions your results might have
raised.

Inquiry Extensions

1. What differences would you expect to see in the lung capacity of smokers
as compared to nonsmokers, and as compared to nonsmokers who live
with smokers! Design a questionnaire for the participants in your study to
determine their exposure to cigarette smoke and other factors that can affect
lung capacity. Then design an experiment to test their lung capacities. Share
your findings with the rest of your class.

2. What other environmental factors, such as smog or altitude, impact lung
capacity? Are there certain professions or chronic diseases that cause decreased
lung eapacity? Design an experiment to study these factors. Keep in mind that
you might not be able to conduct your experiment due to geographic location
or season, but predict what changes you might see. Follow up with research to
find data on the factors or populations you chose 1o study.

82 Chapter s: Circulatory Respiratory and Excretory System
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How healthy are they?

Lab /

When people visit the doctor for a check up they usually have a urine sample
taken. A urine sample can often be useful in detecting medical conditions that
might not show other symptoms. Normal, healthy urine contains little or no
glucose or protein. Glucose in the urine might be an indication that the person
has diabetes. Diabetes is a disease where the body cannot use enough glucose
from the blood. If there is protein in the urine, this might be a sign that the
kidneys are not functioning properly. In this lab, you will be testing simulated

urine samples to ury to diagnose diabetes or kidney diseas

Objectives

o Test simulated urine samples for the presence
of glucose sing glucose test strips.

« Test simulated urine samples for the presence
of protein using Biuret solution.

« Create a data table.

o Interpret test results.

Materials
test tbes (6)
test-tube rack

Safety Precautions

ool 5 | 9]

'WARNING: Use caution with the Biuret
solution. It is corrosive. It can irritate the eyes,
skin, or respiratory tract, and should NOT be
ingested. If contact occurs, flush the affected
area with cold water. It might also stain clothing.

Procedure
Part A. Test for Glucose
1. Read and complete the lab safety form.
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plastic droppers (6)

water

glucose solution

protein solution

glucose rips (6)

large pipettes for each sample
Biuret solution

simulated urine samples (3)
wax pencil

white paper or paper towels

2. Create a data table that will hold the data

you gather during the course of this lab.
There is a sample data table included in
the next section.

3. Label six test tubes in the following way:

G for glucose, P for protein, W for water
and 1, 2, and 3 for the three simulated
urine samples.

4. Figure 1 shows you how to place the test

tubes in the test-tube rack.

Figure 1

Chapter s: Circulatory Respiratory and Excretory System
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Lab 7, How healthy are they? continued

5. Obtain six glucose strips and label them in
the same fashion: G, P2 W, 1, 2,and 3.

6. Using a large pipette, fill each test tbe about
3 full with the appropriate solution.

7. Place the G test strip on the clean paper
towel. Use a clean dropper to pick up some of
the liquid from the G test tube.

8. Figure 2 shows you how 1o drop 2 drops of
the glucose solution on the glucose test strip.

9. Record any change of color in your table. If
there is no change, write "No change”.

10. Repeat steps 7-9 for each of the solutions,
recording your observations in your data
table. Be sure to complete Part A before
continuing with Part B,

A
2

Part B. Test for Protein
1. Get a boutle of Biuret solution from your
teacher. Use caution: Biuret solution is.
corrosive and can irritate the skin, eyes,
and respiratory tract. If contact occurs,
flush the affected area with cold water.
“The solution can also stain clothing.
2. Take note of the original color of the solution.
3. Carefully add 30 drops of the solution o the
test twbe labeled G,
4. Gently swirl the test be to mix the liquids.
5. Note any color change. You might want to
hold the tube in front of a white paper towel
10 provide a neutral background.
6. Observe any changes and record the changes
in Table 1.
7. Repeat steps 3-5 for the remaining solutions.
8. Clean the equipment and dispose of the
liquids as directed by your teacher. Wash
your hands with soap and water.
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Figure 2.

Data and Observations

Table 1

Simulated Urine Sample Data

Test For

Water

Glucose

Protein

Patient 1

Patient 2

Patient3

Glucose

Protein
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Lab 7, How healthy are they? continued
Analyze and Conclude

1. What do the changes you saw in Part A of the laboratory tell you about the
patients and the original solutions! Explain.

2. What do the changes you saw in Part B tell you about the paients and the
original solutions?
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Think about a sport you or somene you kiow plays. Describe how your skin, skeleton, and muscles
Ielp you play that sport.

Accept all reasonable responses.
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3. Which of the three patients showed a normal urine sample? How do you
Kknow!

4. Should one of the patients be tested further for diabetes! Which one? How do
you know?

Chapter s: Circulatory Respiratory and Excretory System
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Lab 7, How healthy are they? continued

. Are any of the patients showing signs of kidney disease? Explain.

6. Error Analysis What are possible sources of error in your experiment?

7.1s the data gathered here enough for a doctor to make a diagnosis? Should the
doctor explore further with more tests) Explain your answer.
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Inquiry Extensions

1. Do diet and timing have an impact on these test results? Conduct research
online or in the library 1o see how test results are affected when food has been
ingested shortly before the tests. Present your findings to the class in the form
of a public service brochure.

2. What other tests can be done on urinel Find an example of another common
test involving urine and write the procedure for an experiment o test urine
for that condition.

oIS OGS

woneang:
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Chapter 6: Nervous System

Before You Read

Use the “Wihat I Kitow” colunmn to list the thigs you know about the neroous system. Then list the
questions you have about this system in the “What I Want to Find Out” columi. Accept all reasonable

responses.

K w L
What 1 wantto Fnd 0wt | what1aamea
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«

k about a time you have been frightened. Describe how you felt and how your body responde

Accept all reasonable responses.
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Nervous System

Section 1 Structure of the Nervous System

(Mainldea ™

(Details— )

‘Skim Section 1 of the chapter. Focus on the headings, subheadings,
boldfaced words, and main ideas
the structure of the neroous sy

Write two facts you discovered about
tem.

1. Accept all reasonable responses.

2.

Review
( Vombnlnri ) use your book or dictionary to define diffusion.

diffusion

random movement of particles from an area of higher concentration

10 an area of lower concentration resulting in even distribution

New
(Vocabulary ) wite the correct vocabulary term in the left column for each definition

below.
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neuron

dendrite

cell body

axon

reflex arc

action potential

threshold

node

synapse

specialized cell that helps you gather, interpret, and react to
information about your environment

region of a neuron that receives impulses from other neurons and
conducts them to the cell body

contains the nucleus of a neuron and many of the cell organelles

region of a neuron that carrics the nerve impulse from the cell body
to other neurons and muscles

nerve pathway that consists of a sensory neuron, an interneuron,
and a motor neuron; the basic structure of the nervous system

nerve impulse

um stimulus to cause an action potential to be produced

the myelin sheath along the length of an axon

&

small gap between the axon of one neuron and the dendrite of
another neuron

chemical that diffuses across a synapse and binds to receptors on
the dendrite of a neighboring ccll
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Section 1 Structure of the Nervous System (continued)

(Mainldea ™) (Details— )

Neurons Label the neuron. Include the axon, axon endings, cell body,
dendrites, nucleus, and myelin sheath. Draw arrows to show the
direction that impulses move through the neuron.

N\ Dendrite

3 “f/

W A

Nucleus

Axon
{\ endings
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Cooyrgnt

A Nerve Impulse

Arrows should point from the dendrite to the cell body and away
from the cell body through the axon.

Analyze how the myelin sheath increases the speed at whicl
impulses move.

The myelin sheath keeps the ions from diffusing across the plasma

membrane of the axon. This makes the ions move quickly down the

axon until they find a gap in the sheath through which they can pass.

This makes the impulses jump from gap to gap so they move faster.

Evaluate liow neurotransmitters move across synapses. Write one

question and answer about the diagram above.

Accept all reasonable responses.

Chapter 6: Nervous System
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Section 1 Structure of the Nervous System (continued)

(Mainldea ) (Details D)

Sequence the steps in how a nerve impulse moves fron one neron to
another neuron, by writing the nuntbers 1 to 5 in the squares to the left
of the steps.

The neurotransmitter moves across the synapse
N and binds to receptors on the dendrite of
a neighboring neuron.

“An electrical impulse is sent along an axon,
jumping from node to node in axons covered with
3 myelin

The neuron s at rest, with more sodium ions
outside the cell and more potassium ions inside

1 the cell
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Integumentary, Skeletal, and Muscular Systems

Section 1 Integumentary System

(Mainldea ™y

(Details— )

Review
Vo:ubulnrg )

integument

Sean Use the checklist below to preview Section 1 of the chapter.
[ Read all section titles.

[ Read all boldfaced words.

(] Look at all pictures and read the captions.

(2] Think about what you already know about skin.

Write two facts you discovered about skin as you scantied he section.

1. Accept all reasonable responses.

2.

Use your book o dictionary to defie integument.

an enveloping layer of an organism
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The impulse reaches the synapse, where
channels again open. Vesicles fuse with the

4 plasma membrane and release a neurotransmitter
by exocytosis.

The threshold for an action potential is reached
at a dendrite, opening chanmels in the plasma

2 ‘membrane, so sodium ions flow into the cell
through these channels causing a reversal in electri-
cal charge. .
SUMMARIZE H
ive an example of an impulse that would be carried by a B

neuron with myelin and by a neuron without myelin

Accept all reasonable responses. A sharp pain would be carried by a neuron with myelin.

A dull, throbbing pain would be carried by a neuron without myelin.
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Nervous System

Section 2 Organization of the Nervous System

(MainIdea ™)

(Details D)

Review
Vucnhulnrg )

sensory

New
Vocabularg )

autonomic nervous
systent

cerebrumt

Skim Section 2 of the chapler, taking note of headings, illustrations, photos,
and captions. Then identify two fucts that drewo your interest.

Fact 1: Accept all reasonable responses.

Fact 2:

Use your book or dictionary to define sensory.

conveying nerve impulses from the sense organs to the nerve centers

Classify eaclt term in the left column as being part of the nervous systent

or part of the brain. Write  brief definition of each term.

Peripheral Nervous System
(4 terms)

Central Nervous System
(4 terms)

‘autonomic nervous system:
part of the peripheral nervous
system that carries impulses
from the central nervous system
to the heart and other organs;
involuntary

cerebrum: largest part of the
brain, responsible for thought
processes involved with
learning, memory, language,
speech, voluntary body
movement, and sensory
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hypothalamus

‘medulla oblongata

parasympathetic
‘nervous system

pous

somatic nervous system

sympathetic nervous
system

parasympathetic nervous
System: branch of the autonomic
nervous system most active when
the body is relaxed

somatic nervous system: part
of the peripheral nervous

system that relays information
from sensory receptors to the.
central nervous system and from
the central nervous system to the
skeletal muscles

sympathetic nervous system:
branch of the autonomi

nervous system most active in
times of emergency and stress

perception

hypothalamus: brain structure.
that regulates body temperature,
thirst, appetite, water balance,
blood pressure, sleep,
aggression, fear, and sexual
behavior

medulla oblongata: part of the
brain stem that helps control
breathing rate, heart rate, and
blood pressure.

stem that
rate

pons: part of the brai
helps control breathi
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Section 2 Organization of the Nervous System (continued)

(Mainldea ) (Details D)

The Central | Identify two body paris that make up the central nervous systen
Nervous System

1. brain 2. spinal cord

Compare and contrast the central neroous systen and te
peripheral nervous system.

The central nervous system coordinates all of the body's activities.

‘The peripheral nervous system carries sensory and reflex messages

to the central nervous system and motor responses from the central

nervous system and spinal cord.

Organize the information about three main sections of the brain in the
table below.
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Cerebrum

Cerebellum

Medulla

memory, language,
|skeletal muscle,
land senses

Oblongata
[Description |dgivided into two[located at the [part of the.
haives thatare  [back of the b brain stem
[connected by
bundies of nerves;
halves are called
hemispheres
Function  |controls all [controls balance, |controls
[conscious activity, ~[posture, and involuntary
intelligence, |coordination activities such

as breathing
[and heart rate
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Section 2 Organization of the Nervous System (continued)

(Main Idea ) (Details ).

The Peripheral | Organize and summarize eacli division of the neroous system and its
Nervous System | function.
+ autonomic « central + parasympathetic

« peripheral + somatic + sympathetic

Nervous System

central: coordinates peripheral: carries
all the body's messages to and from
activities the CNS.

‘somatic: voluntary system autonomic: involuntary.

that relays information system that carries

between the skin, CNS, and impulses from the CNS to
skeletal muscles internal organs
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sympathetic: controls parasympatheti
internal functions during body’s internal funct
times of stress when the body is at rest

SUMMARIZE
Compare and contrast a voluntary response of the som:

nervous system and a reflex.

: controls

Accept all reasonable responses. A voluntary response would be deciding to take a drink

of hot cocoa. My brain would voluntarily control the muscles that moved my hand and arm to

grasp and lift the cup and bring it to my mouth. If the cup of hot cocoa were too hot to grasp, |

‘would pull my hand away as a reflex. It would happen without my brain even thinking about it.
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Nervous System

Section 3 The Sense

(MainIdea™)

(Details ).

Skim Section 3 of the chapter. Write two questions that come to mind
front reading the headings and illustration captions.

1. Accept all reasonable responses.

2.

Review
¢ Vﬂtﬂhﬂlﬂri ) e your book or dictionary to define stimulus.

stimulus

anything in the internal or external environment that causes an

organism to react

New
Vocabulary ) i15. your book or dictionary to define each term

taste bud

lens

sensory receptor located on the tongue; involved in taste perception

Structure of the eye that focuses an

age and projects it onto the

retina
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retina

cone.

cochlea

semicircular canal

thin layer of tissue found at the back of the eye made up of light

receptors and sensory neurons

adapted for vision in dim light;

also helps detect shape and movement

receptor cell in the retina that is adapted for vision in bright light;

provides information about color to the brain

snail-shaped structure in the inner ear con

produces nerve impulses that the brai

Structure in the inner ear containing fluid and hairs that helps the

body m: balance
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Section 3 The Sense (continued)

(Main Idea )
Taste and Smell

(Det: )]

Identify the sensory receptors in the mouth and nasal cavty.
smell

Sensory
Teceptors taste

Compare the steps in smelling and tasting. Write the steps for
smelling on the left. Write the steps for tasting on the right. Some steps
have been completed for you

Chemicals in food contact
your taste buds.

Chemical molecules touch
receptors in your nose.

1 1

Receptors respond to
chemical molecules.

Receptors respond to

chemicals.





image6.png
melanin

sebaceous gland

Keratin

follicle

epidermi

dermis

ew
(Vocabutary ) Write the correct vocabulary termt in the left column for each definition

below.

a pigment manufactured by cells in the inner layer of epidermis that
protects from ultraviolet radiation and affects skin color

structure that produces oil that lubricates skin and hair

protein found in the outer layers of epidermal cells that waterproofs
and protects the cells and tissues underneath

in the dermis from which hair cells grow

the outer superficial layer of skin

the inner, thicker layer of skin

Academic
Vocabulary ) pfine function, ther write a sentence to show its scientific

Sfunction

meaning.

action, purpose
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H

-

Coppent

Sight

Y L1

Signals from your taste
Receptors send information Dt are et 1o the

to the olfactory bulb in the cerebrum.
brain.

~ S

Your brain interprets the.
signal as a particular taste
or odor.

Compare Jow rods and cones in your eyes help you to sense light

Rods.

* adapted for vision

dim light

* help you detect
shape and
movement

Cones

« adapted for sharp
vision in bright light
- help you detect color

* receptor
cells in the

eye
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Section 3 The Sense (continued)

(Mainldea ™ (Details )]
Hearing and | Sequence the steps in ow your sense of hearing works, by writing the
Balance and | numbers 1105 in the squares to the left of the steps.

Touch

The hairs produce electric impulses that travel
t0 the cerebrum, where they are interpreted as

s sound.
The stapes causes the membrane of the oval
R window to move back and forth.

Sound waves enter your ear and travel down to
the end of the ear canal.
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Sound waves strike the eardrum and cause it to
vibrate. The vibrations pass to the bones in the
2 middle ear.

Fluid in the cochlea moves, causing the hair cells
to bend.

Identify thiree stinuli to which receptors in the dermis of the skin o
respond. H
1. temperature 2.pressure 3.pain H

CONNECT
Predict how damage to the semicircular canals in the ears would affect

balance. Support your reasoning.

Accept all reasonable responses. If the semicircular canals were damaged, you would not be

able to balance as well. The hairs in the semicircular canals are responsible for telling the

brain if you are balanced.
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Nervous System

Section 4 Effects of Drugs

(Main Idea ), (Details .

Scan Section 3 of the chapter and identify two legal and two
illegal drugs. Accept all reasonable responses.

Legal Drugs Tllegal Drugs

Review
[¢ Vocubulnri ) s your book or dictionary to define threshold.

Ureshold | the certain strength of a stimulus that causes an action potential to be

generated

New
(VoCabUary ) e your ok or dictionsry 1o dsfine e ol e

drug | chemical substance that affects body function
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e

Coppent

dopanine

stimulant

depressant

tolerance

addiction

neurotransmitter found in the brain that

wolved with the control

of body movement and feelings of pleasure or reward

drug that increases the activity of the central and sympathetic

nervous systems

type of drug that lowers or depresses the activity of the nervous

system

the body becomes less responsive to a drug and an individual needs

larger or more frequent doses of the drug o achieve the same effect

psychological and/or physiological drug dependence
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Section 4 Effects of Drugs (continuec)

(Mainldea ) (Details .

How Drugs Work | Summarize four ways drigs car act or the body.

‘Ways Drugs Act on the Body
increase the amount of imitate a
Reurotransmitter that is neurotransmitter
released into a synapse
preventa prevent a
neurotransmitter from neurotransmitter from

binding leaving a synapse
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Classes of
Commonly
Abused Drugs

Compare the three main classes of commonly abused drugs. Identify
each class, hotw it works in the body, and common examples.

CLASSES OF COMMONLY
ABUSED DRUGS

STIMULANTS DEPRESSANTS ILLEGAL DRUGS

0
THEY
WORK:
slow down the
central nervous
system

alertness and
physical
activity

prevent
dopamine
absorption; bind
to pleasure
receptors

marijuana

oo
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Section 4 Effects of Drugs (continued)

(MainIdea ™)

Tolerance and
Addiction

(Details D

Analyze the short-tern and long-term risks of smoking
marijuana
Short-term risks: Broblems with memory and learning, loss of

reased heart rate, anxiety, paranoia, panic attacks

coordination,

lung cancer, emphysema

Identify the following scenarios as tolerance, physiological
dependence, or psychological dependence.

tolerance  “Jusedto take two painkillers a day,
but lately I have to take three or four
pills to get the same effect as
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before.”
_bhysiological dependence  “When 1 try to go for a day without
my caffeine, I get a terrible headache
and nausea.”

CONNECT

% Analyze why some stimulants are illegal and others are not.
i Accept all reasonable responses. Stimulants like amphetamines have a much greater effect on
5| the nervous system than stimutants ik caftein. For examete, amphetamines cause irroquiar

heartbeat, chest pain, and paranoia. Caffeine causes increased alertness and mood swings. Its

adverse effects are much less severe than amphetamines.
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