


 

 

 

0 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

ahatta.math@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESSON  6-1 

Multivariable Linear Systems and Row Operations 
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Multivariable Linear Systems and Row Operations 

 

 

 

 

 

 

 

 

 

 

 

 

 

Write each system of equations in triangular form using Gaussian elimination. Then 

solve the system. 
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Write each system of equations in triangular form using Gaussian elimination. Then 

solve the system. 
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Write each system of equations in triangular form using Gaussian elimination. Then 

solve the system. 
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Write the augmented matrix for the system of linear equations. 
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Determine whether each matrix is in row-echelon form. 
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Use Gauss-Jordan Elimination 

Solve the system of equations. 
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Solve the system of equations. 
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Write the augmented matrix for each system of linear equations 
𝟏𝟐𝒙 −  𝟓𝒚 =  −𝟗                     − 𝟑𝒙 +  𝟖𝒚 =  𝟏𝟎 

 
 

𝒂) [
𝟏𝟐 −𝟓 ⋮ −𝟗
−𝟑   𝟖  ⋮ 𝟏𝟎

]                             𝒃)  [
𝟏𝟐 −𝟓 ⋮ −𝟗
𝟖  −𝟑 ⋮ 𝟏𝟎

] 

 

𝒄)   [
𝟏𝟐 −𝟓 ⋮ 𝟏𝟎
−𝟑   𝟖  ⋮ 𝟗

]                              𝒅) [
−𝟓 𝟏𝟐 ⋮ −𝟗
−𝟑   𝟖  ⋮ 𝟏𝟎

] 

 
 
 

Write the augmented matrix for each system of linear equations 
 

 
 
 

𝒂) [
𝟑 𝟓 𝟕 𝟗

−𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟏𝟓 𝟎 −𝟖

]                                       𝒃)  [
𝟑 𝟓 𝟕 𝟗

𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟏𝟓 𝟎 −𝟖

] 

 

𝒄)    [
𝟑 −𝟓 𝟕 𝟗

−𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟎 −𝟏𝟓 −𝟖

]                              𝒅) [
𝟑 −𝟓 𝟕 𝟗

−𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟎 𝟏𝟓 −𝟖

] 

 
Write the augmented matrix for each system of linear equations 
 

 
 
 

𝒂) [
𝟒 𝟓 𝟎     𝟐𝟕

−𝟖 𝟏 −𝟔  − 𝟑𝟓
𝟏𝟐 𝟏𝟓 𝟎 𝟐𝟎

]                                       𝒃)  [
𝟒 𝟎 −𝟏 𝟐𝟕

−𝟖 𝟕 −𝟔 −𝟑𝟓
𝟏𝟐 −𝟑 𝟓 𝟐𝟎

] 

 

𝒄)    [
𝟑 −𝟓 𝟕 𝟗

−𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟎 −𝟏𝟓 −𝟖

]                              𝒅) [
𝟑 −𝟓 𝟕 𝟗

−𝟏𝟎 𝟏 𝟖 𝟔
𝟒 𝟎 𝟏𝟓 −𝟖

] 

 

9 

11  

10 



 

 

 

9 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

ahatta.math@gmail.com 

Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = 𝟑 , 𝒚 = 𝟐  

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟐 

        𝒄) 𝒙 =
𝟏

𝟐
 , 𝒚 = 𝟑 

       𝒅) 𝒙 = 𝟑 , 𝒚 =
𝟏

𝟐
   

 

Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = −𝟐 , 𝒚 = −𝟕  

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟐 

        𝒄) 𝒙 = −𝟏𝟏 , 𝒚 = 𝟑 

       𝒅) 𝒙 = −𝟑 , 𝒚 = 𝟏   
 

 

Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = −𝟐 , 𝒚 = −𝟕  

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟐 

        𝒄) 𝒙 = −𝟏𝟏 , 𝒚 = 𝟑 

       𝒅) 𝒙 = −𝟑 , 𝒚 = 𝟏   
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Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = −𝟐 , 𝒚 = −𝟕  

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟐 

        𝒄) 𝒙 = −𝟏𝟏 , 𝒚 = 𝟑 

       𝒅) 𝒙 = −𝟑 , 𝒚 = 𝟏   
 

 

 

Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = −𝟏 , 𝒚 = −𝟐 , 𝒛 =  𝟒   

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟑 , 𝒛 =  𝟒  

        𝒄) 𝒙 = 𝟏 , 𝒚 = 𝟐 , 𝒛 =  𝟒  

       𝒅) 𝒙 = 𝟏𝟎 , 𝒚 = −𝟐 , 𝒛 =  𝟏    
 

 

Solve each system of equations using Gaussian or  Gauss-Jordan elimination. 

 

 

 

       𝒂) 𝒙 = −𝟏 , 𝒚 = −𝟐 , 𝒛 =  𝟒   

        𝒃) 𝒙 = −𝟏 , 𝒚 = 𝟑 , 𝒛 =  𝟒  

        𝒄) 𝒙 = 𝟏 , 𝒚 = 𝟐 , 𝒛 =  𝟒  

       𝒅) 𝒙 = 𝟏𝟎 , 𝒚 = −𝟐 , 𝒛 =  𝟏    
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LESSON  6-2 

Matrix Multiplication, Inverses, and Determinants 
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The percent of voter of different ages who were registered as members of one of 

the three political parties, Democratic, Republican, or Independent in a recent 

election are shown. Use this information to determine whether there were more 

male voters registered as Democrats than there were female voters registered as 

Republicans. 
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𝒂) [
𝟏𝟐 𝟏𝟗
𝟒𝟐 𝟑𝟕

]                                   𝒃)   [
𝟏𝟐 𝟏𝟗
𝟒𝟐 −𝟑𝟕

] 

 

𝒄)  [
𝟏𝟐 𝟏𝟗

−𝟒𝟐 𝟑𝟕
]                               𝒅)  [

𝟏𝟐 −𝟏𝟗
𝟒𝟐 𝟑𝟕

] 

 
 

 

 

 

 

𝒂) [
𝟎 𝟏𝟐 −𝟏𝟎

−𝟔 −𝟑 𝟏𝟕
−𝟒 𝟐𝟎 −𝟕

]                                   𝒃)   [
𝟎 𝟏𝟐 −𝟏𝟎

−𝟔 𝟑 𝟏𝟕
𝟒 𝟐𝟎 𝟕

] 

 

𝒄)  [
𝟎 𝟏𝟐 𝟏𝟎

−𝟔 −𝟑 𝟏𝟕
−𝟒 𝟐𝟎 𝟕

]                                       𝒅)  [
𝟎 𝟏𝟐 −𝟏𝟎
𝟔 −𝟑 𝟏𝟕
𝟒 𝟐𝟎 −𝟕

] 

 

 

 

 

 

𝒂)  [
−𝟗 𝟔 −𝟏𝟐

−𝟒𝟏 −𝟏𝟒 −𝟔𝟓
]                                𝒃)   [

−𝟗 𝟔 𝟏𝟐
−𝟒𝟏 −𝟏𝟒 𝟔𝟓

] 

 

𝒄)   [
−𝟗 𝟔 𝟏𝟐
𝟒𝟏 𝟏𝟒 𝟔𝟓

]                                        𝒅)   [
−𝟗 𝟎 −𝟐

−𝟒𝟏 −𝟏𝟒 𝟔𝟓
] 
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𝒂)  [
𝟎 𝟏𝟐 −𝟏𝟎

−𝟔 −𝟑 𝟏𝟕
−𝟒 𝟐𝟎 −𝟕

]                                𝒃)   [ 𝟏𝟖
−𝟏𝟏

] 

 

𝒄)   [
−𝟗 𝟔 𝟏𝟐
𝟒𝟏 𝟏𝟒 𝟔𝟓

]                                        𝒅)   𝑰𝒎𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 

 

 
 
 
 
 
 

𝒂)  [

𝟒 𝟕𝟖
𝟏𝟖 𝟓𝟒

𝟒
𝟒𝟐

𝟖 𝟑𝟑
𝟐𝟖 𝟑𝟑

𝟐𝟎
𝟒𝟖

]                                𝒃)   [

𝟒 −𝟕𝟖
−𝟏𝟖 −𝟓𝟒

−𝟒
−𝟒𝟐

𝟖 𝟑𝟑
𝟐𝟖 −𝟑𝟑

𝟐𝟎
𝟒𝟖

] 

 

𝒄)   [
−𝟗 𝟔 𝟏𝟐
𝟒𝟏 𝟏𝟒 𝟔𝟓

]                                        𝒅)   𝑰𝒎𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 

 

Find 𝑨−𝟏, if it exists.  

 
 
 

𝒂) [
−𝟒 𝟐
−𝟔 −𝟑

]                             𝒃)  [
−𝟏𝟐 𝟖

𝟔 −𝟒
] 

 

𝒄)  [
𝟒 𝟐

−𝟔 𝟑
]                              𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 
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Find 𝑨−𝟏, if it exists.  

 
 

 

𝒂) [
𝟐 𝟖
𝟏 𝟒

]                             𝒃) [
𝟐 −𝟖

−𝟏 𝟒
] 

 

𝒄)  [
𝟒 𝟖
𝟏 𝟐

]                              𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 

 

Find 𝑨−𝟏, if it exists.  

 

 

𝒂) [
−𝟑 −𝟓
𝟐 𝟑

]                             𝒃) [ 𝟐 −
𝟓

𝟐
−𝟑 𝟒

] 

 

𝒄)  [
𝟑 −𝟓
𝟐 −𝟑

]                              𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 

 

Find 𝑨−𝟏, if it exists.  

 
 

 

𝒂) [
−𝟒 𝟓
𝟔 𝟖

]                             𝒃) [ 𝟐 −
𝟓

𝟐
−𝟑 𝟒

] 

 

𝒄)  [
𝟑 −𝟓
𝟐 −𝟑

]                              𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 
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Find 𝑨−𝟏, if it exists.  

 
 

 

𝒂)  [
−𝟒𝟒 𝟏𝟐 −𝟏𝟎

−𝟔 −𝟑 𝟏𝟕

−𝟒 𝟐𝟎 −𝟕

]                             𝒃)  [
−𝟒𝟒 −𝟓 −𝟏𝟒

𝟏𝟔 𝟐 𝟐

𝟗 𝟏 𝟑

] 

 

𝒄)  [
−𝟒𝟒 𝟓 𝟏𝟒

𝟔 𝟐 𝟐

𝟗 𝟏 𝟑

]                                   𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 

 

 

 

Find 𝑨−𝟏, if it exists.  

 
 

 

𝒂)  [
−𝟒𝟒 𝟏𝟐 −𝟏𝟎

−𝟔 −𝟑 𝟏𝟕

−𝟒 𝟐𝟎 −𝟕

]                             𝒃)  [
−𝟒𝟒 −𝟓 −𝟏𝟒

𝟏𝟔 𝟐 𝟐

𝟗 𝟏 𝟑

] 

 

𝒄)  [
−𝟒𝟒 𝟓 𝟏𝟒

𝟔 𝟐 𝟐

𝟗 𝟏 𝟑

]                                   𝒅) 𝒔𝒊𝒏𝒈𝒖𝒍𝒂𝒓 
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LESSON  6-3 

Solving Linear Systems using Inverse and Cramer’s Rule 
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Outcomes 

Outcomes 
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Use Cramer’s Rule to find the solution of the system of linear equations, if a unique 

solution exists. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

 

4 

5 



 

 

 

4 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

ahatta.math@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

 

6 

7 



 

 

 

5 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

ahatta.math@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

............................................................................................................................. ........................................... 

 

8 



 

 

 

0 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

ahatta.math@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESSON  6-4 

Modeling Motion with Matrices 
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Suppose quadrilateral ABCD with vertices A(-1, 1), B(4, 0), C(4, -5), and D(1, -

3) is translated 2 units left and 4 units up. 

a. Represent the vertices of the quadrilateral as a matrix. 

b. Write the translation matrix. 

c. Use the translation matrix to find the vertices of A'B'C'D', the translated 

image of the quadrilateral. 

d. Graph quadrilateral ABCD and its image 
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To create an image that appears to be reflected in a mirror, an animator 

will use a matrix to reflect an image over the y-axis. Use a reflection matrix 

to find the coordinates of the vertices of a star reflected in a mirror (the y-

axis) if the coordinates of the points connected to create the star are (-2, 4), 

(-3.5, 4), (4, 5), (-4.5, 4), (-6, 4), (-5, 3), (-5, 1), (-4, 2), (-3, 1), and (-3, 3) 
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Suppose a figure is animated to spin around a certain point. Numerous 

rotation images would be necessary to make a smooth movement image. If 

the image has key points at (1, 1), (-1, 4), (-2, 4), and, (-2, 3) and the rotation 

is about the origin, find the location of these points at the 90°, 180°, and 

270° counterclockwise rotations. 
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A trapezoid has vertices at L(-4, 1), M(1, 4), N(7, 0), and P(-3, -6). Find the 

coordinates of the dilated trapezoid L'M'N'P' for a scale factor of 0.5. 

Describe the dilation. 
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Triangle JKL has vertices J(-2, 5), K(1, 3), and L(0, -2). Use scalar 
multiplication to find the coordinates of the triangle after a dilation 
of scale factor 1.5. 

 
𝒂)  (−𝟑, 𝟕. 𝟓), (𝟏. 𝟓, 𝟒. 𝟓), (𝟎, −𝟑) 

𝒃)    (𝟑, 𝟕. 𝟓), (𝟏. 𝟓, 𝟒. 𝟓), (𝟎, 𝟑) 

𝒄)    (𝟑, 𝟕. 𝟓), (𝟏. 𝟓, 𝟒. 𝟓), (𝟎, −𝟑) 

 𝒅)   (−𝟑, 𝟕. 𝟓), (−𝟏. 𝟓, 𝟒. 𝟓), (𝟎, 𝟑) 

 

Square ABCD has vertices A(-1, 3), B(3, 3), C(3, -1), and D(-1, -1). 
Find the coordinates of the square after a translation of 1 unit left 
and 2 units down 

 
𝒂) (𝟐, −𝟏), (𝟐, 𝟏), (𝟐, −𝟑), (−𝟐, −𝟑) 

𝒃)    (−𝟐, 𝟏), (−𝟐, −𝟏), (𝟐, −𝟑), (−𝟐, −𝟑) 

𝒄)    (−𝟐, 𝟏), (𝟐, 𝟏), (𝟐, −𝟑), (𝟐, 𝟑) 

 𝒅)   (−𝟐, 𝟏), (𝟐, 𝟏), (𝟐, −𝟑), (−𝟐, −𝟑) 

 
Square ABCD has vertices at (-1, 2), (-4, 1), (-3, -2), and (0, -1). Find the 
image of the square after a reflection over the y-axis. 

 
𝒂) (𝟏, −𝟐), (𝟒, −𝟏), (𝟑, 𝟐), (𝟎, 𝟏) 

𝒃)    (𝟏, 𝟐), (𝟒, 𝟏), (𝟑, −𝟐), (𝟎, −𝟏) 

𝒄)    (−𝟏, −𝟐), (−𝟒, −𝟏), (−𝟑, 𝟐), (𝟎, −𝟏) 

 𝒅)   (𝟐, 𝟏), (𝟏, 𝟒), (−𝟐, 𝟑), (−𝟏, 𝟎) 
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Triangle PQR is represented by the matrix [
𝟑 −𝟏 𝟏
𝟐 𝟒 −𝟐

] Find the image of the 

triangle after a rotation of 270° counterclockwise about the origin 

 

𝒂)  [
−𝟐 −𝟒 𝟐
−𝟑 𝟏 −𝟏

]                                𝒃)  [
𝟑 −𝟏 𝟏

−𝟐 −𝟒 𝟐
] 

 

𝒄)   [
𝟐 𝟒 −𝟐

−𝟑 𝟏 −𝟏
]                                𝒅)   [

𝟐 𝟒 −𝟐
𝟑 −𝟏 𝟏

] 

 
 
 
 
 

Find the image of ΔLMN after Rot 180 · R y-axis if the vertices are L(-6, 4), 
M(-3, 2), and N(-1, -2). 

 
𝒂)  (−𝟔, −𝟒), (−𝟑, −𝟐), (−𝟏, −𝟐) 

𝒃)    (𝟔, −𝟒), (𝟑, −𝟐), (𝟏, −𝟐) 

𝒄)    (𝟒, −𝟔), (𝟐, −𝟑), (−𝟐, −𝟏) 

 𝒅)   (𝟒, 𝟔), (𝟐, 𝟑), (−𝟐, 𝟏) 

 
 

Triangle with vertices A(1, 1), B(1, 4), and C(5, 1); scale factor 3 
 

𝒂)   (−𝟑, −𝟑), (𝟑, 𝟏𝟐), (𝟏𝟓, 𝟑) 

𝒃)    (𝟑, 𝟑), (𝟑, 𝟏𝟐), (𝟏𝟓, 𝟑) 

𝒄)     (𝟑, 𝟑), (−𝟑, −𝟏𝟐), (𝟏𝟓, 𝟑) 

 𝒅)   (𝟑, 𝟑), (𝟑, 𝟏𝟐), (−𝟏𝟓, −𝟑) 
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Triangle with vertices 𝑿(𝟎, 𝟖), 𝒀(−𝟓, 𝟗), 𝒂𝒏𝒅 𝒁(−𝟑, 𝟐); scale factor  
𝟑

𝟒
 

 

𝒂)   (𝟎, −𝟔), (−
𝟏𝟓

𝟒
,
𝟐𝟕

𝟒
) , (−

𝟗

𝟒
,
𝟑

𝟐
) 

𝒃)    (𝟎, 𝟔), (−𝟏𝟓, 𝟐𝟕), (−𝟗, 𝟔) 

𝒄)     (𝟎, 𝟔), (
𝟏𝟓

𝟒
,
𝟐𝟕

𝟒
) , (

𝟗

𝟒
,
𝟑

𝟐
) 

 𝒅)   (𝟎, 𝟔), (−
𝟏𝟓

𝟒
,
𝟐𝟕

𝟒
) , (−

𝟗

𝟒
,
𝟑

𝟐
) 

 

 

quadrilateral PQRS with vertex matrix [−𝟑 −𝟐 𝟏 𝟒
𝟎 𝟐 𝟑 𝟐

] scale factor 2 

 

𝒂) [
−𝟐 −𝟒 𝟐 𝟖
𝟎 −𝟒 −𝟔 −𝟒

]                                𝒃) [
−𝟔 −𝟒 𝟐 𝟖
𝟎 𝟒 𝟔 𝟒

] 

 

𝒄)   [
−𝟔 −𝟒 𝟐 𝟖
𝟎 𝟐 𝟑 𝟐

]                                    𝒅)  [
𝟔 𝟒 𝟐 𝟖
𝟎 𝟒 𝟔 𝟒

] 
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LESSON  7-1 

Midpoint and Distance Formulas 



 

 

 

1 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

MR- AHMED ATA 0566010255 

 

Midpoint and Distance Formulas 
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Find the distance between each pair of points with the given 

coordinates. 

 

 

       𝒂) 𝟓. 𝟎𝟗𝟗  

        𝒃) 𝟏𝟕. 𝟕𝟐𝟎  

        𝒄) 𝟔. 𝟎𝟖𝟑  

       𝒅) 𝟐𝟗. 𝟎𝟔𝟗    
 

Find the distance between each pair of points with the given 

coordinates. 

 

 

       𝒂) 𝟓. 𝟎𝟗𝟗  

        𝒃) 𝟏𝟕. 𝟕𝟐𝟎  

        𝒄) 𝟔. 𝟎𝟖𝟑  

       𝒅) 𝟐𝟗. 𝟎𝟔𝟗    
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Find the distance between each pair of points with the given 

coordinates. 

 

 

       𝒂) 𝟓. 𝟎𝟗𝟗  

        𝒃) 𝟏𝟕. 𝟕𝟐𝟎  

        𝒄) 𝟔. 𝟎𝟖𝟑  

       𝒅) 𝟐𝟗. 𝟎𝟔𝟗    

 

Find the distance between each pair of points with the given 

coordinates. 

 

 

       𝒂) 𝟓. 𝟎𝟗𝟗  

        𝒃) 𝟏𝟕. 𝟕𝟐𝟎  

        𝒄) 𝟔. 𝟎𝟖𝟑  

       𝒅) 𝟐𝟗. 𝟎𝟔𝟗    
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LESSON  7-2 

Parabolas 
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LESSON 2 7-2 

Outcomes 

Outcomes 
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Write each equation in standard form. Identify the vertex, axis of symmetry, and 

direction of opening of the parabola.   
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Graph each equation.  
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Write an equation for a parabola with vertex at (-2, -4) and directrix y = 1. Then 

graph the equation. 

 

 

 

 

 

 

 

 

 

 

 

 

Write an equation for each parabola described below.  

vertex (1, 3), focus (1, 5) 
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focus (5, 6), directrix x = -2 

 

 

 

 

 

 

 

 

 

Solar energy may be harnessed by using parabolic mirrors. The mirrors reflect the 

rays from the Sun to the focus of the parabola. The focus of each parabolic mirror at 

the facility described at the left is 1.9 meters above the vertex. The latus rectum is 

7.6 meters long. 
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Write and graph an equation for a parabolic mirror that has a focus 1.4 meters 

above the vertex and a latus rectum that is 5.5 meters long, when the focus is at the 

origin. 

 

 

 

 

 

 

 

 

 

 

 

 

A beach umbrella has an arch in the shape of a parabola that opens downward. The 

umbrella spans 1.8 meters across and is 0.45 meters high. Write an equation of a 

parabola to model the arch, assuming that the origin is at the point where the pole 

and umbrella meet at the vertex of the arch.    
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Consider a parabolic mercury mirror like the one described at the beginning of the 

lesson. The focus is 1.8 meters above the vertex and the latus rectum is 7.3 meters 

long. Assume that the focus is at the origin. Write an equation for the parabola 

formed by the parabolic microphone.  

 

 

 

 

 

EOT  هيكل الاختبارات السابقة 
 

 

 

𝒂) 𝒚 = 𝟐(𝒙 − 𝟔)𝟐 − 𝟑𝟐                            𝒃) 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 − 𝟕 
 

𝒄)  𝒙 = (𝒚 − 𝟒)𝟐 − 𝟐𝟕                             𝒅) 𝒙 = −𝟑(𝒚 + 𝟐)𝟐 + 𝟑𝟎 

 

 

 

 

 

 

 

𝒂) 𝒚 = 𝟐(𝒙 − 𝟔)𝟐 − 𝟑𝟐                            𝒃) 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 − 𝟕 
 

𝒄)  𝒙 = (𝒚 − 𝟒)𝟐 − 𝟐𝟕                             𝒅) 𝒙 = −𝟑(𝒚 + 𝟐)𝟐 + 𝟑𝟎 
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𝒂) 𝒚 = 𝟐(𝒙 − 𝟔)𝟐 − 𝟑𝟐                            𝒃) 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 − 𝟕 
 

𝒄)  𝒙 = (𝒚 − 𝟒)𝟐 − 𝟐𝟕                             𝒅) 𝒙 = −𝟑(𝒚 + 𝟐)𝟐 + 𝟑𝟎 

 

 

 

 

 

 

 

 

𝒂) 𝒚 = 𝟐(𝒙 − 𝟔)𝟐 − 𝟑𝟐                            𝒃) 𝒚 = 𝟑(𝒙 − 𝟏)𝟐 − 𝟕 
 

𝒄)  𝒙 = (𝒚 − 𝟒)𝟐 − 𝟐𝟕                             𝒅) 𝒙 = −𝟑(𝒚 + 𝟐)𝟐 + 𝟑𝟎 

 

 

 

Graph each equation. 

𝒚 = (𝒙 − 𝟒)𝟐 − 𝟔 
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Graph each equation. 

𝒚 = 𝟒(𝒙 + 𝟓)𝟐 + 𝟑 

 

 

 

 

 

 

 

 

 

 

 

Graph each equation. 

𝒚 = −𝟑𝒙𝟐 − 𝟒𝒙 − 𝟖 
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Graph each equation. 

𝒙 = 𝟑𝒚𝟐 − 𝟔𝒚 + 𝟗 

 

 

 

 

 

 

 

 

 

 

Write an equation for each parabola described below. Then graph the equation. 

vertex (0, 1), focus (0, 4) 

                𝒂)  𝒚 =
−𝟏

𝟏𝟐
𝒙𝟐 + 𝟏                                             𝒃)  𝒚 =

𝟏

𝟏𝟐
𝒙𝟐  + 𝟏    

 

              𝒄)  𝒙 =
−𝟏

𝟏𝟐
𝒚𝟐 + 𝟏                                             𝒅)  𝒙 =

𝟏

𝟏𝟐
𝒚𝟐 + 𝟏                     

 
 

 

Write an equation for each parabola described below. Then graph the equation. 

vertex (1, 8), directrix y = 3 

          𝒂) 𝒚 =
𝟏

𝟐𝟎
( 𝒙 − 𝟏)𝟐  + 𝟖                                           𝒃)𝒚 =

𝟏

𝟐𝟎
(𝒙 + 𝟏)𝟐 + 𝟖 

 

          𝒄) 𝒙 =
𝟏

𝟐𝟎
(𝒚 + 𝟖)𝟐 − 𝟏                                             𝒅) 𝒙 =

𝟏

𝟐𝟎
(𝒚 + 𝟖)𝟐  + 𝟏                   

 

 

22 

23 

24 
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Write an equation for each parabola described below. Then graph the equation. 

focus (-2, -4), directrix x = -6 

          𝒂) 𝒚 =
𝟏

𝟖
( 𝒙 − 𝟏)𝟐  + 𝟒                                           𝒃)𝒚 =

𝟏

𝟖
(𝒙 + 𝟏)𝟐 + 𝟒    

 

          𝒄) 𝒙 =
𝟏

𝟖
(𝒚 + 𝟒)𝟐 − 𝟒                                             𝒅) 𝒙 =

𝟏

𝟖
(𝒚 + 𝟒)𝟐  + 𝟒                   

 

 

 

 

 

Write an equation for each parabola described below. Then graph the equation. 

focus (2, 4), directrix x = 10 

          𝒂) 𝒚 =
𝟏

𝟖
( 𝒙 − 𝟏)𝟐  + 𝟒                                           𝒃) 𝒙 = −

𝟏

𝟏𝟔
(𝒚 + 𝟒)𝟐  + 𝟔    

 

          𝒄) 𝒙 =
𝟏

𝟏𝟔
(𝒚 − 𝟒)𝟐 − 𝟔                                            𝒅) 𝒙 = −

𝟏

𝟏𝟔
(𝒚 − 𝟒)𝟐  + 𝟔                   

 

 

 

 

 

Write an equation for each parabola described below. Then graph the equation. 

vertex (-6, 0), directrix x = 2 

          𝒂) 𝒙 =
−𝟏

𝟑𝟐
𝒚𝟐 − 𝟔                                                        𝒃)  𝒙 =

−𝟏

𝟑𝟐
𝒚𝟐 + 𝟔    

 

          𝒄) 𝒚 =
−𝟏

𝟑𝟐
𝒙𝟐 + 𝟔                                                        𝒅)  𝒚 =

−𝟏

𝟑𝟐
𝒙𝟐 − 𝟔                

 

 

 

25 
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Write an equation for each parabola described below. Then graph the equation. 

vertex (9, 6), focus (9, 5) 

          𝒂) 𝒙 =
−𝟏

𝟒
(𝒚 − 𝟗)𝟐 + 𝟔                                                        𝒃)  𝒚 =

−𝟏

𝟒
(𝒙 − 𝟗)𝟐 + 𝟔    

 

          𝒄) 𝒚 =
𝟏

𝟒
(𝒙 − 𝟗)𝟐 + 𝟔                                                          𝒅)  𝒚 =

−𝟏

𝟒
(𝒙 + 𝟗)𝟐 + 𝟔                

 

 

 

 

 

 

 

 

 

28 
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LESSON  7-3 

Circles 
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Write an equation for the graph 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESSON 3 7-3 

Outcomes 

Outcomes 

1 
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Write an equation for a circle if the endpoints of a diameter are at (7, 6) and (-1, -8). 

 

 

 

 

Write an equation for a circle if the endpoints of a diameter are at (3, -3) and (1, 5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

3 

4 
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4 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

MR- AHMED ATA 0566010255 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A sprinkler waters a circular section of lawn. 

a. Write an equation to represent the boundary of the sprinkler area if the 

endpoints of a diameter are at (-12, 16) and (12, -16). 𝒙𝟐  +  𝒚𝟐 =  𝟒𝟎𝟎 

b. What is the area of the lawn that the sprinkler waters?  
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Write an equation for each circle given the center and radius. 
 

𝒄𝒆𝒏𝒕𝒆𝒓: (𝟒, 𝟗), 𝒓 =  𝟔 
 

𝒂)   (𝒙 − 𝟒)𝟐 + (𝒚 − 𝟗)𝟐 = 𝟔 

𝒃)    (𝒙 − 𝟒)𝟐 + (𝒚 − 𝟗)𝟐 = 𝟑𝟔 

𝒄)     (𝒙 + 𝟒)𝟐 + (𝒚 + 𝟗)𝟐 = 𝟑𝟔 

 𝒅)  (𝒙 − 𝟒)𝟐 + (𝒚 + 𝟗)𝟐 = 𝟑𝟔 
 
 

Write an equation for each circle given the center and radius. 
 

𝒄𝒆𝒏𝒕𝒆𝒓: (−𝟑, 𝟏), 𝒓 =  𝟒 
 

𝒂)   (𝒙 + 𝟑)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟒 

𝒃)    (𝒙 − 𝟑)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟏𝟔 

𝒄)     (𝒙 + 𝟑)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟏𝟔 

 𝒅)  (𝒙 − 𝟑)𝟐 + (𝒚 + 𝟏)𝟐 = 𝟏𝟔 
 
 

Write an equation for each circle given the center and radius. 
 

𝒄𝒆𝒏𝒕𝒆𝒓: (−𝟐, −𝟏), 𝒓 =  𝟗 
 

𝒂)   (𝒙 + 𝟐)𝟐 + (𝒚 + 𝟏)𝟐 = 𝟏𝟖 

𝒃)    (𝒙 + 𝟐)𝟐 + (𝒚 + 𝟏)𝟐 = 𝟗 

𝒄)     (𝒙 − 𝟐)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟖𝟏 

 𝒅)  (𝒙 + 𝟐)𝟐 + (𝒚 + 𝟏)𝟐 = 𝟖𝟏 

10 
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Write an equation for each circle given the center and radius. 
 

𝒄𝒆𝒏𝒕𝒆𝒓: (𝟏, 𝟎), 𝒓 =  √𝟏𝟓 
 

𝒂)   (𝒙 + 𝟏)𝟐 + 𝒚𝟐 = 𝟐𝟐𝟓 

𝒃)   (𝒙 + 𝟏)𝟐 + 𝒚𝟐 = 𝟏𝟓 

𝒄)     (𝒙 + 𝟏)𝟐 + 𝒚𝟐 = 𝟑𝟎 

 𝒅)  (𝒙 − 𝟏)𝟐 + 𝒚𝟐 = 𝟏𝟓 
 
 
 

Graph the circle. 

 

 

 

 

 

 

 

 

Graph the circle.  
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Graph the circle. 

  

 

 

 

 

 

 

 

Graph the circle. 

 

 

 

 

 

 

 

 

Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 (𝟗, −𝟖), 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 (𝟏𝟗, 𝟐𝟐) 

 

𝒂)  (𝒙 − 𝟗)𝟐 + (𝒚 + 𝟖)𝟐 = 𝟏𝟎𝟎 

𝒃) (𝒙 − 𝟗)𝟐 + (𝒚 + 𝟖)𝟐 = 𝟏𝟎𝟎𝟎 

𝒄)  (𝒙 + 𝟗)𝟐 + (𝒚 + 𝟖)𝟐 = 𝟏𝟎𝟎𝟎 

𝒅) (𝒙 − 𝟗)𝟐 + (𝒚 − 𝟖)𝟐 = 𝟏𝟎𝟎𝟎 

16 

15 

17 
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Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 (−√𝟏𝟓 , 𝟑𝟎), 𝒑𝒂𝒔𝒔𝒆𝒔 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝒐𝒓𝒊𝒈𝒊𝒏  

𝒂)  (𝒙 + √𝟏𝟓)𝟐 + (𝒚 + 𝟑𝟎)𝟐 = 𝟗𝟏𝟓 

𝒃) (𝒙 + √𝟏𝟓)𝟐 + (𝒚 − 𝟑𝟎)𝟐 = √𝟗𝟏𝟓 

𝒄) (𝒙 + √𝟏𝟓)𝟐 + (𝒚 − 𝟑𝟎)𝟐 = 𝟗𝟏𝟓𝟐 

𝒅) (𝒙 + √𝟏𝟓)𝟐 + (𝒚 − 𝟑𝟎)𝟐 = 𝟗𝟏𝟓 

 

 

Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 𝒂𝒕 (𝟖, −𝟗), 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒚 − 𝒂𝒙𝒊𝒔  

𝒂)  (𝒙 − 𝟖)𝟐 − (𝒚 + 𝟗)𝟐 = 𝟔𝟒 

𝒃) (𝒙 − 𝟖)𝟐 + (𝒚 − 𝟗)𝟐 = 𝟔𝟒 

𝒄) (𝒙 − 𝟖)𝟐 + (𝒚 + 𝟗)𝟐 = 𝟔𝟒 

𝒅) (𝒙 − 𝟖)𝟐 + (𝒚 + 𝟗)𝟐 = 𝟖 

 

 

 

Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 𝒂𝒕 (𝟐, 𝟒), 𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒙 − 𝒂𝒙𝒊𝒔  

𝒂)  (𝒙 − 𝟐)𝟐 + (𝒚 + 𝟒)𝟐 = 𝟏𝟔 

𝒃) (𝒙 − 𝟐)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟏𝟔 

𝒄) (𝒙 + 𝟐)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟏𝟔 

𝒅) (𝒙 − 𝟐)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟒 

 

 

20 
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Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒒𝒖𝒂𝒅𝒓𝒂𝒏𝒕;  𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒙 =  𝟓, 𝒕𝒉𝒆 𝒙 − 𝒂𝒙𝒊𝒔, 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒚 − 𝒂𝒙𝒊𝒔   

𝒂)  (𝒙 − 𝟐. 𝟓)𝟐 + (𝒚 − 𝟐. 𝟓)𝟐 = 𝟔. 𝟐𝟓 

𝒃)  (𝒙 − 𝟐. 𝟓)𝟐 + (𝒚 − 𝟐. 𝟓)𝟐 = 𝟐. 𝟓 

𝒄)  (𝒙 + 𝟐. 𝟓)𝟐 + (𝒚 + 𝟐. 𝟓)𝟐 = 𝟔. 𝟐𝟓 

𝒅)  (𝒙 − 𝟓)𝟐 + (𝒚 − 𝟓)𝟐 = 𝟔. 𝟐𝟓 

 

 

Write an equation for the circle that satisfies each set of conditions. 

𝒄𝒆𝒏𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒔𝒆𝒄𝒐𝒏𝒅 𝒒𝒖𝒂𝒅𝒓𝒂𝒏𝒕;  𝒕𝒂𝒏𝒈𝒆𝒏𝒕 𝒕𝒐 𝒚 =  𝟏, 𝒚 =  𝟓, 𝒂𝒏𝒅 𝒕𝒉𝒆 𝒚 − 𝒂𝒙𝒊𝒔   

𝒂)  (𝒙 − 𝟐)𝟐 + (𝒚 + 𝟑)𝟐 = 𝟒 

𝒃) (𝒙 + 𝟐)𝟐 + (𝒚 − 𝟑)𝟐 = 𝟐 

𝒄)  (𝒙 + 𝟐)𝟐 + (𝒚 − 𝟑)𝟐 = 𝟏𝟔 

𝒅)  (𝒙 + 𝟐)𝟐 + (𝒚 − 𝟑)𝟐 = 𝟒 

 

 

A satellite is in a circular orbit 25,000 miles above Earth. Write an equation 

for the orbit of this satellite if the origin is at the center of Earth. Use 8000 

miles as the diameter of Earth.  

𝒂) 𝒙𝟐 − 𝒚𝟐 = (𝟐𝟗𝟎𝟎𝟎)𝟐                         𝒃)  𝒙𝟐 + 𝒚𝟐 = 𝟖𝟒𝟏𝟎𝟎𝟎𝟎    
 

𝒄) 𝒙𝟐 + 𝒚𝟐 = 𝟐𝟗𝟎𝟎𝟎                                𝒅)  𝒙𝟐 + 𝒚𝟐 = (𝟐𝟗𝟎𝟎𝟎)𝟐                
 

 

 

 

 

22 

21 

23 



 

 

 

10 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

MR- AHMED ATA 0566010255 

Suppose an unobstructed radio station broadcast could travel 120 

kilometers. Assume the station is centered at the origin Write an equation 

to represent the boundary of the broadcast area with the origin as the 

center. 

 

𝒂) 𝒙𝟐 + 𝒚𝟐 = 𝟏𝟐𝟎                        𝒃)  𝒙𝟐 + 𝒚𝟐 = 𝟏𝟒𝟒𝟎    
 

𝒄) 𝒙𝟐 + 𝒚𝟐 = 𝟏𝟒𝟎𝟎𝟎                   𝒅)  𝒙𝟐 + 𝒚𝟐 = 𝟏𝟒𝟒𝟎𝟎                
 

 

Suppose an unobstructed radio station broadcast could travel 120 kilometers. Assume 

the station is centered at the origin. 

If the transmission tower is relocated 40 kilometers east and 10 kilometers south of the 

current location, and an increased signal will transmit signals an additional 80 kilometers, 

what is an equation to represent the new broadcast area?  

 

𝒂) (𝒙 − 𝟒𝟎)𝟐 + (𝒚 + 𝟏𝟎)𝟐 = 𝟒𝟎𝟎𝟎𝟎       𝒃)  (𝒙 − 𝟒𝟎)𝟐 + (𝒚 + 𝟏𝟎)𝟐 = 𝟒𝟎𝟎𝟎𝟎    
 

𝒄) (𝒙 − 𝟒𝟎)𝟐 + (𝒚 + 𝟏𝟎)𝟐 = 𝟏𝟒𝟒𝟎𝟎        𝒅)  (𝒙 − 𝟒𝟎)𝟐 + (𝒚 + 𝟏𝟎)𝟐 = 𝟐𝟎𝟎                
 
 

 

Concentric circles are circles with the same center but different radii. Refer to the 

graph at the right where 𝑨𝑩̅̅ ̅̅  is a diameter of the circle. 

Write an equation of the circle concentric with the circle at the right, with radius 4 units 

greater.  

𝒂) (𝒙 − 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟑𝟔 + 𝟏𝟔√𝟓  

𝒃) (𝒙 + 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟑𝟔 + 𝟏𝟔√𝟓  

𝒄) (𝒙 − 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟑𝟔 − 𝟏𝟔√𝟓  

𝒅) (𝒙 − 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟑𝟔  

 

24 
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Concentric circles are circles with the same center but different radii. Refer to the 

graph at the right where 𝑨𝑩̅̅ ̅̅  is a diameter of the circle. 

Write an equation of the circle concentric with the circle at the right, with radius 2 units less.  

𝒂) (𝒙 − 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟐𝟒 + 𝟏𝟔√𝟓  

𝒃) (𝒙 + 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟐𝟒 + 𝟖√𝟓  

𝒄) (𝒙 + 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟐𝟒 − 𝟖√𝟓  

𝒅) (𝒙 − 𝟏)𝟐 + (𝒚 − 𝟒)𝟐 = 𝟐𝟒  

 

 

 

 

A stadium is located about 35 kilometers west and 40 kilometers north of a city 

Suppose an earthquake occurs with its epicenter about 55 kilometers from the 

stadium. Assume that the origin of a coordinate plane is located at the center of the 

city. Write an equation for the set of points that could be the epicenter of the 

earthquake. 

𝒂) (𝒙 − 𝟑𝟓)𝟐 + (𝒚 − 𝟒𝟎)𝟐 = 𝟑𝟎𝟐𝟓  

𝒃) (𝒙 − 𝟑𝟓)𝟐 + (𝒚 + 𝟒𝟎)𝟐 = 𝟑𝟎𝟐𝟓  

𝒄) (𝒙 + 𝟑𝟓)𝟐 + (𝒚 − 𝟒𝟎)𝟐 = 𝟓𝟓  

𝒅) (𝒙 + 𝟑𝟓)𝟐 + (𝒚 − 𝟒𝟎)𝟐 = 𝟑𝟎𝟐𝟓  
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Ellipses 
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Outcomes 

Outcomes 
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Write an equation for the ellipse. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Write an equation for an ellipse with vertices at (-4, 0) and (4, 0) and foci at 

(2, 0) and (-2, 0). 

 

 

 

 

 

 

 

 

1 

2 
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Write an equation for the ellipse with vertices at (6, -8) and (6, 4) and co-vertices 

at (3, -2) and (9, -2). 

 

 

 

 

 

 

 

 

Write an equation for the ellipse with vertices at (-3, 8) and (9, 8) and co-vertices 

at (3, 12) and (3, 4). 

 

 

 

 

 

 

 

 

Write an equation for an ellipse that satisfies each set of conditions. 

center at (-2, 6), vertex at (-2, 16), co-vertex at (1, 6) 

 

 

 

 

3 

4 

5 
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The opening of a tunnel in the     

mountains can be modeled by semiellipses, 

or halves of ellipses. If the opening is 

14.6 meters wide and 8.6 meters high, 

determine an equation to represent the 

opening with the center at the origin.  

 

 

 

 

 

 

 

 

 

An architectural firm sent a 

proposal to a city for building a coliseum, 

shown at the right. 

a. Determine the values of a and b. a = 240, b = 160 

b. Assuming that the center is at the origin, 

write an equation to represent the ellipse.  

c. Determine the coordinates of the foci. 
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Find the coordinates of the center and foci, and the lengths of the major and minor 

axes of an ellipse with equation 9𝒙𝟐  +  𝟐𝟓𝒚𝟐  +  𝟕𝟐𝒙 −  𝟏𝟓𝟎𝒚 +  𝟏𝟒𝟒 =  𝟎. Then 

graph the ellipse. 
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Find the coordinates of the center and foci, and the lengths of the major and minor 

axes of an ellipse with equation 𝒙𝟐  +  𝟒𝒚𝟐 − 𝟐𝒙 −  𝟐𝟒𝒚 +  𝟐𝟏 =  𝟎. Then graph 

the ellipse. 
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Write an equation for each ellipse. 

𝒂)  
𝒚𝟐

𝟑𝟔
+

𝒙𝟐

𝟏𝟎𝟎
= 𝟏 

𝒃)   
𝒚𝟐

𝟏𝟎𝟎
+

𝒙𝟐

𝟑𝟔
= 𝟏  

𝒄)  
𝒚𝟐

𝟑𝟔
+

𝒙𝟐

𝟖𝟏
= 𝟏      

𝒅)  
𝒚𝟐

𝟖𝟏
+

𝒙𝟐

𝟏𝟎𝟎
= 𝟏  

 

Write an equation for each ellipse. 

𝒂)  
𝒚𝟐

𝟑𝟔
+

𝒙𝟐

𝟏𝟕
= 𝟏 

𝒃)   
𝒚𝟐

𝟏𝟕
+

𝒙𝟐

𝟑𝟔
= 𝟏  

𝒄)  
𝒙𝟐

𝟏𝟔
+

𝒚𝟐

𝟖𝟏
= 𝟏      

𝒅)  
𝒙𝟐

𝟖𝟏
+

𝒚𝟐

𝟏𝟕
= 𝟏  

Write an equation for each ellipse. 

𝒂)  
(𝒙 + 𝟓)𝟐

𝟒𝟗
+

(𝒚 + 𝟒)𝟐

𝟐𝟓
= 𝟏 

𝒃)  
(𝒙 − 𝟓)𝟐

𝟒𝟗
+

(𝒚 − 𝟒)𝟐

𝟐𝟓
= 𝟏  

𝒄)  
(𝒙 + 𝟓)𝟐

𝟐𝟓
+

(𝒚 + 𝟒)𝟐

𝟒𝟗
= 𝟏 

𝒅)  
(𝒙 − 𝟓)𝟐

𝟐𝟓
+

(𝒚 − 𝟒)𝟐

𝟒𝟗
= 𝟏 

10 

11 

12 
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Write an equation for each ellipse. 

𝒂)  
(𝒚 + 𝟐)𝟐

𝟑𝟔
+

(𝒙 − 𝟏)𝟐

𝟗
= 𝟏 

𝒃)  
(𝒚 − 𝟐)𝟐

𝟖𝟏
+

(𝒙 − 𝟏)𝟐

𝟗
= 𝟏  

𝒄)  
(𝒚 + 𝟐)𝟐

𝟖𝟏
+

(𝒙 − 𝟏)𝟐

𝟗
= 𝟏 

𝒅)  
(𝒚 + 𝟐)𝟐

𝟗
+

(𝒙 − 𝟏)𝟐

𝟖𝟏
= 𝟏 

 

Write an equation for each ellipse. 

𝒂)  
(𝒚 + 𝟏)𝟐

𝟔𝟒
+

(𝒙 − 𝟓)𝟐

𝟏𝟔
= 𝟏 

𝒃)  
(𝒚 − 𝟏)𝟐

𝟏𝟔
+

(𝒙 + 𝟓)𝟐

𝟔𝟒
= 𝟏  

𝒄)  
(𝒚 − 𝟏)𝟐

𝟔𝟒
+

(𝒙 + 𝟓)𝟐

𝟏𝟔
= 𝟏 

𝒅)  
(𝒚 + 𝟏)𝟐

𝟔𝟒
+

(𝒙 + 𝟓)𝟐

𝟏𝟔
= 𝟏 

Write an equation for each ellipse. 

𝒂)  
(𝒙 − 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 + 𝟔)𝟐

𝟔𝟒
= 𝟏 

𝒃)  
(𝒙 + 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 + 𝟔)𝟐

𝟔𝟒
= 𝟏  

𝒄)  
(𝒙 − 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 − 𝟔)𝟐

𝟔𝟒
= 𝟏 

𝒅)  
(𝒙 − 𝟑)𝟐

𝟔𝟒
+

(𝒚 + 𝟔)𝟐

𝟏𝟎𝟎
= 𝟏 

13 
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Graph the ellipse.  
(𝒙−𝟑)𝟐

𝟑𝟔
+

(𝒚−𝟐)𝟐

𝟏𝟐𝟖
= 𝟏 

 

 

 

 

 

 

 

Graph the ellipse.  
(𝒙+𝟔)𝟐

𝟓𝟎
+

(𝒚−𝟑)𝟐

𝟕𝟐
= 𝟏 

 

 

 

 

 

 

 

Graph the ellipse.  
𝒙𝟐

𝟐𝟕
+

(𝒚−𝟓)𝟐

𝟔𝟒
= 𝟏 

 

 

 

 

 

 

 

16 

18 

17 
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Graph the ellipse.  
(𝒙+𝟒)𝟐

𝟑𝟔
+

𝒚𝟐

𝟕𝟓
= 𝟏 

 

 

 

 

 

 

 

Graph the ellipse.  𝟑𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 − 𝟖𝒚 − 𝟓 = 𝟎 

 

 

 

 

 

 

 

 

Graph the ellipse.  𝟑𝒙𝟐 + 𝟒𝒚𝟐 − 𝟏𝟖𝒙 + 𝟐𝟒𝒚 + 𝟑 = 𝟎 
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Write an equation for an ellipse that satisfies each set of conditions. 

vertices at (-6, 4) and (12, 4), co-vertices at (3, 12) and (3, -4) 

𝒂)  
(𝒙 + 𝟑)𝟐

𝟖𝟏
+

(𝒚 + 𝟒)𝟐

𝟔𝟒
= 𝟏 

𝒃)  
(𝒙 − 𝟑)𝟐

𝟖𝟏
+

(𝒚 − 𝟒)𝟐

𝟐𝟓
= 𝟏  

𝒄)  
(𝒙 − 𝟑)𝟐

𝟖𝟏
+

(𝒚 − 𝟒)𝟐

𝟔𝟒
= 𝟏 

𝒅)  
(𝒚 − 𝟔)𝟐

𝟏𝟎𝟎
+

(𝒙 + 𝟐)𝟐

𝟗
= 𝟏 

 

 

Write an equation for an ellipse that satisfies each set of conditions. 

vertices at (-1, 11) and (-1, 1), co-vertices at (-4, 6) and (2, 6) 

𝒂)  
(𝒚 − 𝟔)𝟐

𝟗
+

(𝒙 + 𝟏)𝟐

𝟐𝟓
= 𝟏 

𝒃)  
(𝒚 − 𝟔)𝟐

𝟐𝟓
+

(𝒙 − 𝟏)𝟐

𝟗
= 𝟏  

𝒄)  
(𝒚 + 𝟔)𝟐

𝟐𝟓
+

(𝒙 + 𝟏)𝟐

𝟗
= 𝟏 

𝒅)  
(𝒚 − 𝟔)𝟐

𝟐𝟓
+

(𝒙 + 𝟏)𝟐

𝟗
= 𝟏 
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Write an equation for an ellipse that satisfies each set of conditions. 

center at (-2, 6), vertex at (-2, 16), co-vertex at (1, 6) 

𝒂)  
(𝒙 − 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 + 𝟔)𝟐

𝟗
= 𝟏 

𝒃)  
(𝒙 + 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 + 𝟔)𝟐

𝟗
= 𝟏  

𝒄)  
(𝒙 + 𝟐)𝟐

𝟏𝟎𝟎
+

(𝒚 − 𝟔)𝟐

𝟗
= 𝟏 

𝒅)  
(𝒚 − 𝟔)𝟐

𝟏𝟎𝟎
+

(𝒙 + 𝟐)𝟐

𝟗
= 𝟏 

 

 

Write an equation for an ellipse that satisfies each set of conditions. 

center at (3, -4), vertex at (8, -4), co-vertex at (3, -2) 

𝒂)  
(𝒙 − 𝟑)𝟐

𝟐𝟓
+

(𝒚 + 𝟒)𝟐

𝟒
= 𝟏 

𝒃)  
(𝒙 + 𝟑)𝟐

𝟐𝟓
+

(𝒚 + 𝟔)𝟐

𝟒
= 𝟏  

𝒄)  
(𝒙 − 𝟑)𝟐

𝟐𝟓
+

(𝒚 + 𝟒)𝟐

𝟏𝟔
= 𝟏 

𝒅)  
(𝒚 − 𝟔)𝟐

𝟏𝟎𝟎
+

(𝒙 + 𝟐)𝟐

𝟗
= 𝟏 
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Write an equation for an ellipse that satisfies each set of conditions. 

vertices at (4, 12) and (4, -4), co-vertices at (1, 4) and (7, 4) 

𝒂)  
(𝒚 + 𝟒)𝟐

𝟔𝟒
+

(𝒙 + 𝟒)𝟐

𝟗
= 𝟏 

𝒃)  
(𝒚 − 𝟒)𝟐

𝟔𝟒
+

(𝒙 − 𝟒)𝟐

𝟗
= 𝟏  

𝒄)  
(𝒚 − 𝟒)𝟐

𝟗
+

(𝒙 + 𝟒)𝟐

𝟔𝟒
= 𝟏 

𝒅)  
(𝒚 − 𝟒)𝟐

𝟔𝟒
+

(𝒙 + 𝟒)𝟐

𝟗
= 𝟏 

 

 

Write an equation for an ellipse that satisfies each set of conditions. 

vertices at (-11, 2) and (-1, 2), co-vertices at (-6, 0) and (-6, 4) 

𝒂)  
(𝒙 + 𝟔)𝟐

𝟒
+

(𝒚 − 𝟐)𝟐

𝟐𝟓
= 𝟏 

𝒃)  
(𝒙 + 𝟑)𝟐

𝟏𝟎𝟎
+

(𝒚 + 𝟔)𝟐

𝟗
= 𝟏  

𝒄)  
(𝒙 + 𝟔)𝟐

𝟐𝟓
+

(𝒚 − 𝟐)𝟐

𝟒
= 𝟏 

𝒅)  
(𝒚 − 𝟔)𝟐

𝟏𝟎𝟎
+

(𝒙 + 𝟐)𝟐

𝟗
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LESSON  7-5 

Hyperbolas 
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LESSON 5 7-5 

Outcomes 

Outcomes 
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Write an equation for the hyperbola shown in the graph. 
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Write an equation for a hyperbola with vertices at (6, 0) and (-6, 0) and foci at 

(8, 0) and (-8, 0). 
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3 
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Graph each hyperbola. Identify the vertices, foci, and asymptotes. 
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Write an equation for the hyperbola that satisfies each set of conditions. 

vertices (-8, 0) and (8, 0), conjugate axis of length 20 units 

 

 

 

 

 

8 
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centered at the origin with a vertical transverse axis of length 16 units 

and a conjugate axis of length 12 units  

 

 

 

 

 

 

 

 

 

 

 

 

vertices (6, -2) and (-2, -2), foci (10, -2) and (-6, -2)  
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centered at the origin with a horizontal transverse axis of length 10 units 

and a conjugate axis of length 4 units 

 

 

 

 

 

 

 

 

Earth and the Sun are 146 million kilometers apart. A comet follows a path that 

is one branch of a hyperbola. Suppose the comet is 30 million kilometers farther 

from the Sun than from Earth. Determine the equation of the hyperbola centered at 

the origin for the path of the comet. 
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Write an equation for the hyperbola shown in the graph. 

𝒂) 
𝒚𝟐

𝟐𝟒
−

𝒙𝟐

𝟐𝟓
= 𝟏 

𝒃) 
𝒙𝟐

𝟐𝟓
−

𝒚𝟐

𝟐𝟒
= 𝟏 

𝒄) 
𝒙𝟐

𝟐𝟓
+

𝒚𝟐

𝟐𝟒
= 𝟏 

𝒅) 
𝒙𝟐

𝟐𝟒
+

𝒚𝟐

𝟐𝟓
= 𝟏 

 

Write an equation for the hyperbola shown in the graph. 

𝒂) 
𝒚𝟐

𝟐𝟓
−

𝒙𝟐

𝟔𝟒
= 𝟏 

𝒃) 
𝒚𝟐

𝟔𝟒
−

𝒙𝟐

𝟐𝟓
= 𝟏  

𝒄) 
𝒙𝟐

𝟔𝟒
−

𝒚𝟐

𝟐𝟓
= 𝟏 

𝒅) 
𝒙𝟐

𝟔𝟒
+

𝒚𝟐

𝟐𝟓
= 𝟏 

 

 

Write an equation for the hyperbola shown in the graph. 

𝒂) 
𝒚𝟐

𝟖𝟏
−

𝒙𝟐

𝟔𝟒
= 𝟏 

𝒃) 
𝒚𝟐

𝟔𝟒
−

𝒙𝟐

𝟖𝟏
= 𝟏  

𝒄) 
𝒙𝟐

𝟖𝟏
−

𝒚𝟐

𝟔𝟒
= 𝟏 

𝒅) 
𝒙𝟐

𝟔𝟒
−

𝒚𝟐

𝟖𝟏
= 𝟏 
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LESSON  7-6 

Identifying Conic Sections 



 

 

 

1 12 GENERAL TERM 2 

TERM 2 (2024-2025) The Featured Program 

MR- AHMED ATA 0566010255 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LESSON 6 7-6 

Outcomes 

Outcomes 
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Without writing in standard form, state whether the graph of each equation is 

a parabola, circle, ellipse, or hyperbola. 
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The graph of equation represents.  
 

𝟒𝒙𝟐 + 𝟔𝒚𝟐 − 𝟑𝒙 − 𝟐𝒚 = 𝟏𝟐 
 
𝒂)  𝒑𝒂𝒓𝒂𝒃𝒐𝒍𝒂 

𝒃)  𝒄𝒊𝒓𝒄𝒍𝒆 

𝒄)  𝒆𝒍𝒍𝒊𝒑𝒔𝒆 

𝒅)  𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 

 
The graph of equation represents.  

 
𝟓𝒚𝟐 = 𝟐𝒙 + 𝟔𝒚 − 𝟖 + 𝟑𝒙𝟐 

 
𝒂)  𝒑𝒂𝒓𝒂𝒃𝒐𝒍𝒂 

𝒃)  𝒄𝒊𝒓𝒄𝒍𝒆 

𝒄)  𝒆𝒍𝒍𝒊𝒑𝒔𝒆 

𝒅)  𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 

 
The graph of equation represents.  

 
𝟖𝒙𝟐 + 𝟖𝒚𝟐 + 𝟏𝟔𝒙 + 𝟐𝟒 = 𝟎 

 
𝒂)  𝒑𝒂𝒓𝒂𝒃𝒐𝒍𝒂 

𝒃)  𝒄𝒊𝒓𝒄𝒍𝒆 

𝒄)  𝒆𝒍𝒍𝒊𝒑𝒔𝒆 

𝒅)  𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 
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The graph of equation represents.  
 

𝟒𝒙𝟐 − 𝟑𝒚𝟐 + 𝟖𝒙𝒚 − 𝟏𝟐 = 𝟐𝒙 + 𝟒𝒚 
 
𝒂)  𝒑𝒂𝒓𝒂𝒃𝒐𝒍𝒂 

𝒃)  𝒄𝒊𝒓𝒄𝒍𝒆 

𝒄)  𝒆𝒍𝒍𝒊𝒑𝒔𝒆 

𝒅)  𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 
 
 
 

The graph of equation represents.  
 

𝟖𝒙𝟐 + 𝟏𝟐𝒙𝒚 + 𝟏𝟔𝒚𝟐 + 𝟒𝒚 − 𝟑𝒙 = 𝟏𝟐 
 
𝒂)  𝒑𝒂𝒓𝒂𝒃𝒐𝒍𝒂 

𝒃)  𝒄𝒊𝒓𝒄𝒍𝒆 

𝒄)  𝒆𝒍𝒍𝒊𝒑𝒔𝒆 

𝒅)  𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 
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LESSON  7-7 

Solving Linear-Nonlinear Systems 
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Solve the system of equations. 

 

 

 

 

 

 

 

 

 

 

 

LESSON 7 7-7 

Outcomes 

Outcomes 
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Solve the system of equations. 
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 Solve the system of inequalities by graphing. 
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Solve the system of inequalities by graphing. 
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Solve each system of equations    
 𝟖𝒚 = −𝟏𝟎𝒙 

                                                                                    𝒚𝟐 = 𝟐𝒙𝟐 − 𝟕              

𝒂)  (𝟒, −𝟓) ; (−𝟒, 𝟓)    

𝒃)  (−𝟒, −𝟓) ; (−𝟒, 𝟓)    

𝒄)  (𝟐, −𝟓) ; (−𝟐, 𝟓)    

𝒅)  (𝟒, −𝟔) ; (−𝟒, 𝟔)    

 
 
 
 
Solve each system of equations    

       𝒙𝟐 + 𝒚𝟐 = 𝟔𝟖 

                                                                                    𝟓𝒚 = −𝟑𝒙 + 𝟑𝟒              

𝒂)  (−𝟐, −𝟓) ; (𝟖, 𝟓)    

𝒃)  (𝟖, −𝟐) ; (𝟐, 𝟓)    

𝒄)  (𝟐, −𝟖) ; (−𝟐, 𝟖)    

𝒅)  (−𝟐, 𝟖) ; (𝟖, 𝟐)    

 
 
 
 

Solve each system of equations    

       𝟒𝒙𝟐 − 𝟑𝒚 = 𝟏𝟖 

                                                                                    𝒚 = 𝟏𝟐𝒙 − 𝟑𝟎              

𝒂)  (𝟑, 𝟔) ; (𝟔, 𝟒𝟐)    

𝒃)  (𝟑, 𝟔) ; (−𝟔, 𝟒𝟐)    

𝒄)  (𝟑, −𝟔) ; (𝟔, 𝟒𝟐)    

𝒅)  (𝟑, 𝟖) ; (𝟔, 𝟐)    
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Solve each system of equations    

       𝟔𝒚𝟐 − 𝟐𝟕 = 𝟑𝒙 

                                                                                    𝟔𝒚 − 𝒙 = 𝟏𝟑            

𝒂)  (−𝟕, 𝟏) ; (−𝟏, −𝟐)    

𝒃)  (𝟕, 𝟏) ; (𝟏, 𝟐))    

𝒄)  (−𝟕, 𝟏) ; (−𝟏, 𝟐)    

𝒅)  (−𝟕, −𝟏) ; (−𝟏, −𝟐)    

 
 
 
 

Solve each system of equations    

       𝒙𝟐 + 𝒚𝟐 = 𝟏𝟔 

           𝒙𝟐 − 𝒚𝟐 = 𝟐𝟎            

𝒂)  (𝟒, 𝟏) ; (−𝟒, −𝟐)    

𝒃)  (𝟒, 𝟏) ; (𝟒, 𝟐))    

𝒄)  (−𝟒, 𝟏) ; (𝟕, 𝟐)    

𝒅)  𝒏𝒐 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏    

 
 
 

Solve each system of equations    

       𝒚𝟐 − 𝟐𝒙𝟐 = 𝟖 

           𝟑𝒚𝟐 + 𝒙𝟐 = 𝟓𝟐            

𝒂)  (𝟐, 𝟒) ; (𝟐, −𝟒); (−𝟐, 𝟒) ; (−𝟐, −𝟒);    

𝒃)  (𝟐, 𝟒) ; (−𝟐, 𝟒)     

𝒄)  (−𝟐, −𝟒); (𝟐, −𝟒) 

𝒅)  (𝟐, 𝟒) ; (−𝟐, 𝟒) ; (−𝟐, −𝟒) 
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LESSON  7-8 

Parametric Equations 
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Sketch the curve given by each pair of parametric equations over the given interval. 

 

 

 

 

 

 

 

 

 

 

          

          

          

LESSON 8 7-8 

Outcomes 

Outcomes 
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Write each pair of parametric equations in rectangular form. Then graph the 

equation and state any restrictions on the domain. 
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Write 𝒙 =  𝟐 𝒄𝒐𝒔 𝜃 and 𝒚 =  𝟒 𝒔𝒊𝒏 𝜽 in rectangular form. Then graph the equation.  

 

 

 

 

 

 

 

 

 

 

 

 

Write 𝒙 =  𝟑 𝒔𝒊𝒏 𝜃 and 𝒚 =  𝟖 𝒄𝒐𝒔 𝜽 in rectangular form. Then graph the equation  
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Write each pair of parametric equations in rectangular form. Then graph the 

equation. 

𝒙 =  𝟑 𝒄𝒐𝒔 𝜽 𝒂𝒏𝒅 𝒚 =  𝟓 𝒔𝒊𝒏 𝜽  

 

 

 

 

 

 

𝒙 =  𝟕 𝒔𝒊𝒏 𝜽 𝒂𝒏𝒅 𝒚 =  𝟐𝒄𝒐𝒔 𝜽  
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Saeed drives a golf ball with an initial velocity of 

56 meters per second at an angle of 12° down a flat 

driving range. How far away will the golf ball land? 

 

 

 

 

 

 

Obaid attempts a 39.3-meter goal. He kicks the ball at a 41° angle with an initial 

speed of 21.3 meters per second. The goal is 4.6 meters high. Is the kick long enough 

to make the goal? 
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A baseball player hits the ball at a 28° angle with an 

initial speed of 103 feet per second. The bat is 4 feet from the 

ground at the time of impact. Assuming that the ball is not 

caught, determine the distance traveled by the ball. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Write a set of parametric equations for the line or line segment with the given 
characteristics. 
 line with a slope of 3 that passes through (4, 7) 

 
𝒂)  𝒙 = 𝒕 + 𝟒   𝒂𝒏𝒅 𝒚 = 𝟑𝒕 + 𝟕    

𝒃)  𝒙 = 𝒕 + 𝟑   𝒂𝒏𝒅 𝒚 = 𝟎. 𝟓𝒕 − 𝟐        

𝒄)  𝒙 = 𝒕 − 𝟐   𝒂𝒏𝒅 𝒚 = 𝟒𝒕 − 𝟔    

𝒅)  𝒙 = 𝒕 + 𝟕   𝒂𝒏𝒅 𝒚 = −
𝟏

𝟑
𝒕 + 𝟏𝟑    
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Write a set of parametric equations for the line or line segment with the given 
characteristics. 
line with a slope of -0.5 that passes through (3, -2) 

 
𝒂)  𝒙 = 𝒕 + 𝟒   𝒂𝒏𝒅 𝒚 = 𝟑𝒕 + 𝟕    

𝒃)  𝒙 = 𝒕 + 𝟑   𝒂𝒏𝒅 𝒚 = −𝟎. 𝟓𝒕 − 𝟐        

𝒄)  𝒙 = 𝒕 − 𝟐   𝒂𝒏𝒅 𝒚 = 𝟒𝒕 − 𝟔    

𝒅)  𝒙 = 𝒕 + 𝟕   𝒂𝒏𝒅 𝒚 = −
𝟏

𝟑
𝒕 + 𝟏𝟑    

 
 
 

Write a set of parametric equations for the line or line segment with the given 
characteristics. 
line segment with endpoints (-2, -6) and (2, 10) 

 
𝒂)  𝒙 = 𝒕 + 𝟒   𝒂𝒏𝒅 𝒚 = 𝟑𝒕 + 𝟕    

𝒃)  𝒙 = 𝒕 + 𝟑   𝒂𝒏𝒅 𝒚 = 𝟎. 𝟓𝒕 − 𝟐        

𝒄)  𝒙 = 𝒕 − 𝟐   𝒂𝒏𝒅 𝒚 = 𝟒𝒕 − 𝟔    

𝒅)  𝒙 = 𝒕 + 𝟕   𝒂𝒏𝒅 𝒚 = −
𝟏

𝟑
𝒕 + 𝟏𝟑    

 

 
Write each pair of parametric equations in rectangular form 

𝒙 =  −𝟑𝒕   and 𝒚 = 𝒕𝟐  +  𝟐 
 

𝒂)  𝒚 =  −
𝟏

𝟗
𝒙𝟐 + 𝟐    

𝒃)  𝒚 =  
𝟏

𝟑
𝒙𝟐 + 𝟐     

𝒄) 𝒚 =  
𝟏

𝟗
𝒙𝟐 + 𝟐 

𝒅)  𝒚 =  
𝟏

𝟗
𝒙𝟐 − 𝟐 
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Write each pair of parametric equations in rectangular form. 
𝒙 =  𝟐𝒕 − 𝟓   and 𝒚 = 𝒕𝟐  +  𝟒 

 

𝒂)  𝒚 =  (
𝒙 + 𝟓

𝟐
)

𝟐

+ 𝟒    

𝒃)  𝒚 =  (
𝒙 − 𝟗

𝟑
)

𝟐

− 𝟕  

𝒄) 𝒙 =  (
𝒚

𝟐
)

𝟐

− 𝟐 

𝒅)  𝒙 =  (
𝟑 − 𝒚

𝟒
)

𝟐

+ 𝟏 

Write each pair of parametric equations in rectangular form. 
𝒙 =  𝟑𝒕 + 𝟗  and 𝒚 = 𝒕𝟐 − 𝟕 

𝒂)  𝒚 =  (
𝒙 + 𝟓

𝟐
)

𝟐

+ 𝟒    

𝒃)  𝒚 =  (
𝒙 − 𝟗

𝟑
)

𝟐

− 𝟕  

𝒄) 𝒙 =  (
𝒚

𝟐
)

𝟐

− 𝟐 

𝒅)  𝒙 =  (
𝟑 − 𝒚

𝟒
)

𝟐

+ 𝟏 

Write each pair of parametric equations in rectangular form. 
𝒙 =  𝒕𝟐 − 𝟐  and 𝒚 = 𝟓𝒕 

 

𝒂)  𝒚 =  (
𝒙 + 𝟓

𝟓
)

𝟐

+ 𝟐    

𝒃)  𝒚 =  (
𝒙 − 𝟗

𝟓
)

𝟐

− 𝟕  

𝒄) 𝒙 =  (
𝒚

𝟓
)

𝟐

− 𝟐 

𝒅)  𝒙 =  (
𝟑 − 𝒚

𝟓
)

𝟐

+ 𝟏 
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Write each pair of parametric equations in rectangular form. 
𝒙 =  𝒕𝟐 + 𝟏  and 𝒚 = −𝟒𝒕 + 𝟑 

 

𝒂)  𝒚 =  (
𝒙 + 𝟓

𝟐
)

𝟐

+ 𝟒    

𝒃)  𝒚 =  (
𝒙 − 𝟗

𝟑
)

𝟐

− 𝟕  

𝒄) 𝒙 =  (
𝒚

𝟐
)

𝟐

− 𝟐 

𝒅)  𝒙 =  (
𝟑 − 𝒚

𝟒
)

𝟐

+ 𝟏 

Write each pair of parametric equations in rectangular form. 
𝒙 =  −𝒕 − 𝟒  and 𝒚 = 𝟑𝒕𝟐   

 

𝒂)  𝒚 =  𝟐 (
𝒙 + 𝟏

𝟓
)

𝟐

+ 𝟖    

𝒃)  𝒚 =  𝟑𝒙𝟐 + 𝟐𝟒𝒙  

𝒄) 𝒚 =  𝟑𝒙𝟐 + 𝟐𝟒𝒙 + 𝟒𝟖 

𝒅)  𝒚 =  𝟐 (
𝒙 + 𝟏

𝟖
)

𝟐

+ 𝟓    

 

Write each pair of parametric equations in rectangular form. 
𝒙 =  𝟓𝒕 − 𝟏  and 𝒚 = 𝟐𝒕𝟐 + 𝟖   

 

𝒂)  𝒚 =  𝟐 (
𝒙 + 𝟏

𝟓
)

𝟐

+ 𝟖    

𝒃)  𝒚 =  𝟑𝒙𝟐 + 𝟐𝟒𝒙  

𝒄) 𝒚 =  𝟑𝒙𝟐 + 𝟐𝟒𝒙 + 𝟒𝟖 

𝒅)  𝒚 =  𝟐 (
𝒙 + 𝟏

𝟖
)

𝟐

+ 𝟓    
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LESSON  8-1 

Introduction to Vectors 
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Introduction to Vectors 

Vectors single real number called a  Many physical quantities, such as speed, can be 

completely described by a scalar. This number indicates the magnitude or size of the 

quantity. A vector is a quantity that has both magnitude and direction. The velocity of a 

football is a vector that describes both the speed and direction of the ball. 

 

State whether each quantity described is a vector quantity or a scalar 

quantity. 

• a boat traveling at 15 kilometers per hour 

• a hiker walking 25 paces due west 

• a person’s weight on a bathroom scale 

• a car traveling 60 kilometers per hour 15° east of south 

• a parachutist falling straight down at 12.5 miles per hour 

• a child pulling a sled with a force of 40 newtons 

• a box being pushed with a force of 125 newtons 

• wind blowing at 20 km/h 

• a deer running 15 meters per second due west 

• a baseball thrown with a speed of 136 km/h 

• a 15-Newton tire hanging from a rope 

• a rock thrown straight up at a velocity of 15 meters per second 
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Use a ruler and a protractor to draw an arrow diagram for each quantity 

described. Include a scale on each diagram. 

 a = 20 feet per second at a bearing of 030° 
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 v = 75 Newtons of force at 140° to the horizontal 

 

 

 

 

 

 

 

 

 

 z = 30 miles per hour at a bearing of S60°W 

 

 

 

 

 

 

 

 

 

u = 15 kilometers per hour at a bearing of S25°E 
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Which statement best describes the pair of vectors? 

 

a) equivalent 

b) parallel 

c) opposite 

d) neither opposite, parallel, nor equivalent 

 

 

Which statement best describes the pair of vectors? 

 

a) equivalent 

b) parallel 

c) opposite 

d) neither opposite, parallel, nor equivalent 
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Choose the statement that best describes the pair of vectors. 

a) equivalent 

b) parallel 

c) opposite 

d) neither opposite, parallel, nor equivalent 

 

 

 

 

Choose the statement that best describes the pair of vectors. 

e) equivalent 

f) parallel 

g) opposite 

h) neither opposite, parallel, nor equivalent 
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 In an orienteering competition, Noura walks N50°E for 120 meters and then walks 

80 meters due east. How far and at what quadrant bearing is Noura from her starting 

position? 

 

 

 

 

 

 

 

 

 

 

 

 

Find the resultant of each pair of vectors using either the triangle or parallelogram 

method. State the magnitude of the resultant to the nearest centimeter and its 

direction relative to the horizontal. 
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Use the set of vectors to draw a vector diagram of each expression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AVIATION An airplane is flying with an airspeed of 310 km/h on a heading of 050°. If a 

78-km/h wind is blowing from a true heading of 125°, determine the speed and 

direction of the plane relative to the ground. 
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Ibrahim swims due east at a speed of 3.5 feet per second across a river directly 

toward the opposite bank. At the same time, the current of the river is carrying him 

due south at a rate of 2 feet per second. Find Ibrahim’s speed and direction relative 

to the shore.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eiman is pushing the handle of a lawn mower 

with a force of 450 newtons at an angle of 56° with the 

ground. 

 

a. Draw a diagram that shows the resolution of the force 

that Eiman exerts into its rectangular components. 

 

 

b. Find the magnitudes of the horizontal and vertical components of the force. 
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A player kicks a football so that it leaves the ground with a velocity of 44 feet 

per second at an angle of 33° with the ground. 

• Draw a diagram that shows the resolution  

of this force into its rectangular components. 

• Find the magnitude of the horizontal  

and vertical components of the velocity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Buthaina is pushing the handle of a push broom with a force of 190 newtons at 
an angle of 33° with the ground. 

a) Find the magnitudes of the horizontal  
and vertical components. 
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For a field goal attempt, a ball is kicked with the velocity shown in the diagram 
below. Find the magnitudes of the horizontal and vertical components of the 
force. 

 

𝒂)  𝒙 = 𝟒𝟓√𝟑 𝒇𝒕/𝒔   𝒂𝒏𝒅 𝒚 = 𝟒𝟓 𝒇𝒕/𝒔   

𝒃)  𝒙 = 𝟒𝟓𝒇𝒕/𝒔   𝒂𝒏𝒅 𝒚 = 𝟒𝟓√𝟑𝒇𝒕/𝒔   

𝒄) 𝒙 = 𝟒𝟓√𝟑 𝒇𝒕/𝒔   𝒂𝒏𝒅 𝒚 = 𝟒𝟓√𝟑 𝒇𝒕/𝒔    

𝒅)  𝒙 = 𝟒𝟓√𝟐𝒇𝒕/𝒔   𝒂𝒏𝒅 𝒚 = 𝟒𝟓𝒇𝒕/𝒔   

 

 

Rana and Sally are pulling a wagon full of plants. Each person pulls on the 
wagon with equal force at an angle of 30° with the axis of the wagon. The 
resultant force is 120 newtons. 

How much force is each person exerting? 
 
𝒂)   𝒂𝒃𝒐𝒖𝒕 𝟗𝟔 𝑵   

𝒃)  𝒂𝒃𝒐𝒖𝒕 𝟏𝟑𝟖 𝑵        

𝒄) 𝒂𝒃𝒐𝒖𝒕 𝟑𝟒. 𝟓 𝑵  

𝒅)  𝒂𝒃𝒐𝒖𝒕 𝟔𝟗 𝑵   

 

 

Rana and Sally are pulling a wagon full of plants. Each person pulls on the 
wagon with equal force at an angle of 30° with the axis of the wagon. 

If each person exerts a force of 75 newtons, what is the resultant force? 
 
𝒂)   𝒂𝒃𝒐𝒖𝒕 𝟗𝟔 𝑵   

𝒃)  𝒂𝒃𝒐𝒖𝒕 𝟏𝟑𝟎 𝑵        

𝒄) 𝒂𝒃𝒐𝒖𝒕 𝟑𝟒. 𝟓 𝑵  

𝒅)  𝒂𝒃𝒐𝒖𝒕 𝟔𝟗 𝑵   
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LESSON  8-2 

Vectors in the Coordinate Plane 
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Vectors in the Coordinate Plane 
 

 

 

 

 

 

 

 

 

 

 

 

 

Find the component form and magnitude of 𝑨𝑩⃑⃑⃑⃑⃑⃑  with the given initial and terminal 

points. And find the magnitude 𝑨𝑩⃑⃑⃑⃑⃑⃑  

A(-3, 1), B(4, 5)                                                        A(2, -7), B(-6, 9) 

 

 

 

        

A(-2, -7), B(6, 1)                                                      A(0, 8), B(-9, -3) 

 

 

 

A(-4, 2), B(3, -5) 
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Find a unit vector with the same direction as the given vector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Let 𝑫𝑬⃑⃑⃑⃑⃑⃑   be the vector with initial point D(-2, 3) and terminal point E(4, 5). Write 𝑫𝑬⃑⃑⃑⃑ ⃑⃑  ⃑  as 

a linear combination of the vectors i and j. 

 

 

 

 

 

Let 𝑫𝑬⃑⃑⃑⃑⃑⃑   be the vector with the given initial and terminal points. Write 𝑫𝑬⃑⃑⃑⃑ ⃑⃑  ⃑  as a linear 

combination of the vectors i and j. 
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Find the component form of v with the given magnitude and direction 

angle. 

 

 

 

 

 

 

 

 

 

Find the direction angle of each vector to the nearest tenth of a degree. 
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Find the direction angle of each vector to the nearest tenth of a degree. 

 

 

 

 

 

 

 

A goalkeeper running forward at 5 meters per second throws a ball with a 

velocity of 25 meters per second at an angle of 40° with the horizontal. 

What is the resultant speed and direction of the pass? 

 

 

 

 

 

 

 

 

Houriyya is pulling a sled with a force of 275 newtons by holding its rope at a 58° 

angle. Her brother is pushing the sled with a force of 320 newtons. Determine the 

magnitude and direction of the resultant force on the sled. 
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An airplane is traveling due east with a speed of 600 miles per hour. The wind blows at 

85 miles per hour at an angle of S59°E 

a. Determine the speed of the airplane’s flight. 

b. Determine the angle of the airplane’s flight.  

 

 

 

 

 

 

 

 

 

 

 

In an orienteering competition, Noura walks N50°E for 120 meters and then walks 

80 meters due east. How far and at what quadrant bearing is Noura from her starting 

position? 
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AVIATION An airplane is flying with an airspeed of 310 km/h on a heading of 050°. If a 

78-km/h wind is blowing from a true heading of 125°, determine the speed and 

direction of the plane relative to the ground. 

 

 

 

 

 

 

 

 
Find each of the following for 

 𝐟 =  〈𝟖, 𝟎〉, 𝐠 =〈 − 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐡 =〈 − 𝟔, 𝟐〉. 
𝟒𝒉 –  𝒈 

 
𝒂)  〈− 𝟒,𝟒〉 

𝒃)   〈− 𝟓𝟓,− 𝟏𝟑〉  

𝒄)   〈𝟑𝟏,−𝟏𝟏〉  

𝒅)  〈− 𝟐𝟏,𝟏𝟑〉 

 

Find each of the following for 
 𝐟 =  〈𝟖, 𝟎〉, 𝐠 =〈 − 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐡 =〈 − 𝟔, 𝟐〉. 
 

𝒇 + 𝟐𝒉 

𝒂)  〈− 𝟒,𝟒〉 

𝒃)   〈− 𝟓𝟓,− 𝟏𝟑〉  

𝒄)   〈𝟑𝟏,−𝟏𝟏〉  

𝒅)  〈− 𝟐𝟏,𝟏𝟑〉 
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Find each of the following for 
 𝐟 =  〈𝟖, 𝟎〉, 𝐠 =〈 − 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐡 =〈 − 𝟔, 𝟐〉. 
 

𝟑𝒈 − 𝟓𝒇 + 𝒉 

𝒂)  〈− 𝟒,𝟒〉 

𝒃)   〈− 𝟓𝟓,− 𝟏𝟑〉  

𝒄)   〈𝟑𝟏,−𝟏𝟏〉  

𝒅)  〈− 𝟐𝟏,𝟏𝟑〉 

 

Find each of the following for 
 𝐟 =  〈𝟖, 𝟎〉, 𝐠 =〈 − 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐡 =〈 − 𝟔, 𝟐〉. 
 

𝟐𝒇 + 𝒈 − 𝟑𝒉 

𝒂)  〈− 𝟒,𝟒〉 

𝒃)   〈− 𝟓𝟓,− 𝟏𝟑〉  

𝒄)   〈𝟑𝟏,−𝟏𝟏〉  

𝒅)  〈− 𝟐𝟏,𝟏𝟑〉 

 

Find each of the following for 
 𝐰 =  〈𝟖, 𝟎〉, 𝐲 =〈− 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐳 =〈 − 𝟔, 𝟐〉. 
 

𝒘 + 𝒚 

𝒂)  〈− 𝟏𝟗,𝟒〉 

𝒃)   〈𝟑,𝟐𝟐〉  

𝒄)   〈𝟓,−𝟓〉  

𝒅)  〈− 𝟓,𝟓〉 
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Find each of the following for 
 𝐰 =  〈𝟖, 𝟎〉, 𝐲 =〈− 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐳 =〈 − 𝟔, 𝟐〉. 
 

𝒛 − 𝟐𝒚 

𝒂)  〈− 𝟏𝟗,𝟒〉 

𝒃)   〈𝟎,𝟏𝟐〉  

𝒄)   〈− 𝟐,𝟔〉  

𝒅)  〈− 𝟕,−𝟏𝟎〉 

 
 

Find each of the following for 
 𝐰 =  〈𝟖, 𝟎〉, 𝐲 =〈− 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐳 =〈 − 𝟔, 𝟐〉. 
 

𝟒𝒘 + 𝒛 

𝒂)  〈− 𝟏𝟗,𝟒〉 

𝒃)   〈𝟑,𝟐𝟐〉  

𝒄)   〈− 𝟐,𝟐 𝟔〉  

𝒅)  〈𝟐𝟔,𝟐〉 

 
 

Find each of the following for 
 𝐰 =  〈𝟖, 𝟎〉, 𝐲 =〈− 𝟑,−𝟓〉, 𝐚𝐧𝐝  𝐳 =〈 − 𝟔, 𝟐〉. 
 

𝟐𝒘 + 𝟒𝒚 − 𝒛 

𝒂)  〈− 𝟗,𝟒〉 

𝒃)   〈𝟏𝟎,−𝟐𝟐〉  

𝒄)   〈𝟓,𝟔〉  

𝒅)  〈𝟐𝟐,−𝟏𝟎〉 
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Find the component form of v with the given magnitude and direction angle. 
|𝒗| =  𝟏𝟔, 𝜽 =  𝟑𝟑𝟎° 

 

𝒂)   〈𝟔, 𝟔√𝟑〉  

𝒃)  〈− 𝟐√𝟐,−𝟐√𝟐〉         

𝒄) 〈− 𝟑,−𝟑√𝟑〉     

𝒅)  〈𝟖√𝟑,−𝟖〉      

 
 

 
 
Find the component form of v with the given magnitude and direction angle. 

|𝒗| =  𝟐𝟖, 𝜽 =  𝟐𝟕𝟑° 
 

𝒂)   〈− 𝟔, 𝟐√𝟑〉  

𝒃)  〈𝟏. 𝟒𝟕,−𝟐𝟕. 𝟗𝟔〉         

𝒄) 〈𝟓,−𝟑√𝟑〉     

𝒅)  〈− 𝟖. 𝟔, 𝟏𝟐. 𝟐𝟗〉      

 
 
 

 
 
Find the component form of v with the given magnitude and direction angle. 

|𝒗| =  𝟏𝟓, 𝜽 =  𝟏𝟐𝟓° 
 

𝒂)   〈− 𝟔, 𝟐√𝟑〉  

𝒃)  〈𝟏. 𝟒𝟕,−𝟐𝟕. 𝟗𝟔〉         

𝒄) 〈𝟓,−𝟑√𝟑〉     

𝒅)  〈− 𝟖. 𝟔, 𝟏𝟐. 𝟐𝟗〉      
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LESSON  8-3 

Dot Products and Vector Projections 
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Dot Products and Vector Projections 
 

 

 

 

 

 

 

Find the dot product of u and v. Then determine if u and v are orthogonal. 
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Find the angle 𝜽 between vectors u and v to the nearest tenth of a degree. 
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Find the projection of u = 〈3, 2〉 onto v = 〈5, -5〉. Then write u as the sum of two 

orthogonal vectors, one of which is the projection of u onto v. 

 

 

 

 

 

 

 

 

 

 

Find the projection of u = 〈1, 2〉 onto v = 〈8, 5〉. Then write u as the sum of two 

orthogonal vectors, one of which is the projection of u onto v. 
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Find the projection of u = 〈4, -3〉 onto v = 〈2, 6〉. Then write u as the sum of two 

orthogonal vectors, one of which is the projection of u onto v. 

 

 

 

 

 

 

 

 

Find the projection of u = 〈-3, 4〉 onto v = 〈6, 1〉. Then write u as the sum of two 

orthogonal vectors, one of which is the projection of u onto v. 

 

 

 

 

 

 

 

 

A 13,000-newton car sits on a hill inclined at 30° 

as shown. Ignoring the force of friction, what force is 

required to keep the car from rolling down the hill? 
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Khadija sits on a sled on the side of a hill inclined at 60°. What force is required to 

keep the sled from sliding down the hill if the weight of Khadija and the sled is 550 

newtons? 

 

 

 

 

 

 

 

 

 

 

 

 

A person pushes a car with 

a constant force of 120 newtons at a constant angle 

of 45° as shown. Find the work done in joules 

moving the car 10 meters. 
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Khalid is pushing a vacuum cleaner with a 

force of 375 newtons. The handle of the vacuum cleaner 

makes a 60° angle with the floor. How much work in 

newton-meters does he do if he pushes the vacuum 

cleaner 2 meters? 

 

 

 

 

 

 

 

 

 

 

Rana is pushing a construction barrel up a 

ramp 1.5 meters long into the back of a truck. She is 

using a force of 534 newtons and the ramp is 25° from 

the horizontal. How much work in joules is Rana 

doing? 
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A student rolls her backpack from her Chemistry classroom to her English classroom 

using a force of 175 newtons. 

a. If she exerts 3060 joules to pull her backpack 

31 meters, what is the angle of her force? 

 

 

 

 

 

 

b. If she exerts 1315 joules at an angle of 60°, how far did she pull her backpack? 

 

 

 

 

 

 

 
Find the angle θ between u and v to the nearest tenth of a degree 

𝐮 =  〈𝟎, −𝟓〉, 𝐯 =  〈𝟏, −𝟒〉 

                                                                                     

𝒂)  𝟏𝟒. 𝟎°    

𝒃)  𝟏𝟒. 𝟐°       

𝒄)  𝟏𝟒. 𝟖°       

𝒅) 𝟏𝟒. 𝟕°       
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Find the angle θ between u and v to the nearest tenth of a degree 

𝐮 =  〈𝟕, 𝟏𝟎〉, 𝐯 =  〈𝟒, −𝟒〉 

                                                                                     

𝒂)  𝟏𝟎𝟎. 𝟐°    

𝒃)  𝟏𝟎𝟎. 𝟎°       

𝒄)  𝟏𝟎𝟎. 𝟏°       

𝒅) 𝟏𝟎𝟎. 𝟕°       

 
 
 
 

Find the angle θ between u and v to the nearest tenth of a degree 

𝐮 =  〈− 𝟐, 𝟒〉, 𝐯 =  〈𝟐, −𝟏𝟎〉 

                                                                                     

𝒂)  𝟏𝟔𝟒. 𝟐°    

𝒃)  𝟏𝟒𝟔. 𝟕°       

𝒄)  𝟏𝟔𝟒. 𝟏°       

𝒅) 𝟏𝟔𝟒. 𝟕°       
 
 
 
 
 

Find the angle θ between u and v to the nearest tenth of a degree 
𝐮 =  −𝟐𝐢 +  𝟑𝐣, 𝐯 =  −𝟒𝐢 −  𝟐𝐣 

                                                                                     

𝒂)  𝟖𝟐. 𝟐°    

𝒃)  𝟖𝟐. 𝟕°       

𝒄)  𝟖𝟐. 𝟏°       

𝒅) 𝟖𝟐. 𝟗°       
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Find the angle θ between u and v to the nearest tenth of a degree 

𝐮 =  〈− 𝟗, 𝟎〉, 𝐯 =  〈− 𝟏, −𝟏〉 

                                                                                     

𝒂)  𝟒𝟓. 𝟐°    

𝒃)  𝟒𝟓. 𝟕°       

𝒄)  𝟒𝟓. 𝟎°       

𝒅) 𝟒𝟓. 𝟗°       
 
 
 
 
 

Find the angle θ between u and v to the nearest tenth of a degree 
𝐮 =  −𝐢 − 𝟑𝐣, 𝐯 =  −𝟕𝐢 −  𝟑𝐣 

                                                                                     

𝒂)  𝟒𝟖. 𝟐°    

𝒃)  𝟒𝟖. 𝟒°       

𝒄)  𝟖𝟒. 𝟒°       

𝒅) 𝟒𝟖. 𝟗°       
 
 
 
 
 

Find the angle θ between u and v to the nearest tenth of a degree 

𝐮 =  〈𝟔, 𝟎〉, 𝐯 =  〈− 𝟏𝟎, 𝟖〉 

                                                                                     

𝒂)  𝟏𝟒𝟏. 𝟏°    

𝒃)  𝟏𝟒𝟏. 𝟐°       

𝒄)  𝟏𝟒𝟏. 𝟑°       

𝒅) 𝟏𝟏𝟒. 𝟑°       
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Determine whether each pair of vectors are parallel, perpendicular, or neither 

 

 

 

 

 

 

 

 

Determine whether each pair of vectors are parallel, perpendicular, or neither 

 

 

 

 

 

 

 

 

Determine whether each pair of vectors are parallel, perpendicular, or neither 
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LESSON  8-4 

Vectors in Three-Dimensional Space 
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Vectors in Three-Dimensional Space 
 

 

 

 

 

 

 

 

 

 

 

 

 

Plot each point in a three-dimensional coordinate system. 
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Find the length and midpoint of the segment with the given endpoints.  
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A tour of the Sierra Madre 

Mountains lets guests experience nature 

by zip-lining from one platform to 

another over the scenic surroundings. 

Two platforms that are connected by a 

zip-line are represented by the coordinates 

(10, 12, 50) and (70, 92, 30), where the 

coordinates are given in feet.  

 

a. Find the length of the zip-line needed to connect the two platforms. 

 

 

 

 

b. An additional platform is to be built halfway between the existing platforms. Find the 

coordinates of the new platform. 

 

 

 

 

 

Safety regulations require airplanes to be at least 0.8 kilometer apart when in the sky. 

Two planes are flying above Dubai with the coordinates (90, 45, 9000) and (135, -75, 

8400), where the coordinates are given in meters. 

A. Are the two planes in violation of the safety regulations? Explain. 

 

 

B. If a firework was launched and exploded directly in between the two planes, what 

are the coordinates of the firework explosion? 
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During a training session, the location of two F-18 fighter jets are represented by the 

coordinates (203, -36, 1990) and (-87, 215, 4,830), where the coordinates are given in 

meters.  

a. Determine the distance between the two jets. 

 

 

 

 

b. To what location would one of the fighter pilots have to fly the F-18 in order to 

reduce the distance between the two jets by half? 

 

 

 

 

Find each of the following for y = 〈3, -6, 2〉, w = 〈-1, 4, -4〉, and z = 〈-2, 0, 5〉 
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Locate and graph each vector in space. 
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After liftoff, a model rocket is headed due north and climbing at an angle of 75° 

relative to the horizontal at 320 kilometers per hour. If the wind blows from the 

northwest at 8 kilometers per hour, find a vector for the resultant velocity of the 

rocket relative to the point of liftoff. 

 

 

 

 

 

 

 

 

 

 

 

 

An airplane is taking off headed due north with an air speed of 240 kilometers per 

hour at an angle of 20° relative to the horizontal. The wind is blowing with a velocity 

of 13 kilometers per hour from the southwest. 

Find a vector that represents the resultant velocity of the plane relative to the point of 

takeoff. Let i point east, j points north, and k point up. 
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After takeoff, an airplane is headed east and is climbing at an angle of 18° relative to 

the horizontal. Its air speed is 400 kilometers per hour. If the wind blows from the 

northeast at 16 kilometers per hour, find a vector that represents the resultant 

velocity of the plane relative to the point of takeoff. Let i point east, j points north, 

and k point up. 

 

 

 

 

 

 

 

 

Determine whether the triangle with the given vertices is isosceles or scalene. 
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Find each of the following for 
 𝐚 =  〈 − 𝟓, −𝟒, 𝟑〉, 𝐛 =〈𝟔, −𝟐, −𝟕〉, 𝐚𝐧𝐝  𝐜 =〈 − 𝟐, 𝟐, 𝟒〉. 

𝟔𝒂 − 𝟕𝒃 + 𝟖𝒄 
 

𝒂)  〈− 𝟔𝟓, −𝟏𝟖, 𝟓𝟔〉 

𝒃)   〈𝟑𝟖, −𝟑𝟔, − 𝟔𝟓〉  

𝒄)   〈− 𝟖𝟖, 𝟔, 𝟗𝟗〉  

𝒅)  〈𝟒𝟖, 𝟏𝟐, −𝟑𝟖〉 
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Find each of the following for 
 𝐚 =  〈 − 𝟓, −𝟒, 𝟑〉, 𝐛 =〈𝟔, −𝟐, −𝟕〉, 𝐚𝐧𝐝  𝐜 =〈 − 𝟐, 𝟐, 𝟒〉. 

𝟕𝒂 − 𝟓𝒃 
 

𝒂)  〈− 𝟔𝟓, −𝟏𝟖, 𝟓𝟔〉 

𝒃)   〈𝟑𝟖, −𝟑𝟔, − 𝟔𝟓〉  

𝒄)   〈− 𝟖𝟖, 𝟔, 𝟗𝟗〉  

𝒅)  〈𝟒𝟖, 𝟏𝟐, −𝟑𝟖〉 

 

 

Find each of the following for 
 𝐚 =  〈 − 𝟓, −𝟒, 𝟑〉, 𝐛 =〈𝟔, −𝟐, −𝟕〉, 𝐚𝐧𝐝  𝐜 =〈 − 𝟐, 𝟐, 𝟒〉. 

𝟐𝒂 + 𝟓𝒃 − 𝟗𝒄 
 

𝒂)  〈− 𝟔𝟓, −𝟏𝟖, 𝟓𝟔〉 

𝒃)   〈𝟑𝟖, −𝟑𝟔, − 𝟔𝟓〉  

𝒄)   〈− 𝟖𝟖, 𝟔, 𝟗𝟗〉  

𝒅)  〈𝟒𝟖, 𝟏𝟐, −𝟑𝟖〉 

 

 

Find each of the following for 
 𝐚 =  〈 − 𝟓, −𝟒, 𝟑〉, 𝐛 =〈𝟔, −𝟐, −𝟕〉, 𝐚𝐧𝐝  𝐜 =〈 − 𝟐, 𝟐, 𝟒〉. 

𝟔𝒃 + 𝟒𝒄 − 𝟒𝒂 
 

𝒂)  〈− 𝟔𝟓, −𝟏𝟖, 𝟓𝟔〉 

𝒃)   〈𝟑𝟖, −𝟑𝟔, − 𝟔𝟓〉  

𝒄)   〈− 𝟖𝟖, 𝟔, 𝟗𝟗〉  

𝒅)  〈𝟒𝟖, 𝟏𝟐, −𝟑𝟖〉 
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Find each of the following for  

𝒙 =  −𝟗𝒊 +  𝟒𝒋 +  𝟑𝒌, 𝒚 =  𝟔𝒊 −  𝟐𝒋 −  𝟕𝒌, 𝒂𝒏𝒅 𝒛 =  −𝟐𝒊 +  𝟐𝒋 +  𝟒𝒌. 

𝟒𝒙 + 𝟑𝒚 + 𝟐𝒛 

𝒂)  − 𝟐𝟐𝒊 +  𝟏𝟒𝒋 + −𝒌 

𝒃)    𝟓𝟎𝒊 − 𝟏𝟖𝒋 +  𝟏𝟎𝒌 

𝒄)    − 𝟏𝟖𝒊 − 𝟔𝒋 +  𝟔𝒌 

𝒅)  − 𝟏𝟑𝒊 +  𝟐𝒋 +  𝟐𝟏𝒌 

 

 

Find each of the following for  

𝒙 =  −𝟗𝒊 +  𝟒𝒋 +  𝟑𝒌, 𝒚 =  𝟔𝒊 −  𝟐𝒋 −  𝟕𝒌, 𝒂𝒏𝒅 𝒛 =  −𝟐𝒊 +  𝟐𝒋 +  𝟒𝒌. 

−𝟖𝒙 − 𝟐𝒚 + 𝟓𝒛 

𝒂)  − 𝟐𝟐𝒊 +  𝟏𝟒𝒋 + −𝒌 

𝒃)    𝟓𝟎𝒊 − 𝟏𝟖𝒋 +  𝟏𝟎𝒌 

𝒄)    − 𝟏𝟖𝒊 − 𝟔𝒋 +  𝟔𝒌 

𝒅)  − 𝟏𝟑𝒊 +  𝟐𝒋 +  𝟐𝟏𝒌 

 

 

Find each of the following for  

𝒙 =  −𝟗𝒊 +  𝟒𝒋 +  𝟑𝒌, 𝒚 =  𝟔𝒊 −  𝟐𝒋 −  𝟕𝒌, 𝒂𝒏𝒅 𝒛 =  −𝟐𝒊 +  𝟐𝒋 +  𝟒𝒌. 

−𝟔𝒚 − 𝟗𝒛 

𝒂)  − 𝟐𝟐𝒊 +  𝟏𝟒𝒋 + −𝒌 

𝒃)    𝟓𝟎𝒊 − 𝟏𝟖𝒋 +  𝟏𝟎𝒌 

𝒄)    − 𝟏𝟖𝒊 − 𝟔𝒋 +  𝟔𝒌 

𝒅)  − 𝟏𝟑𝒊 +  𝟐𝒋 +  𝟐𝟏𝒌 
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LESSON  8-5 

Dot and Cross Products of Vectors in Space 
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Dot and Cross Products of Vectors in Space 
 

 

 

 

 

Find the dot product of u and v. Then determine if u and v are orthogonal. 
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Tarek uses a lug wrench to tighten a lug nut. 

The wrench he uses is 50 centimeters or 0.5 meter long. Find the 

magnitude and direction of the torque about the lug nut if he 

applies a force of 25 newtons straight down to the end of the 

handle when it is 40° below the positive x-axis as shown. 

 

 

 

 

 

 

 

 

Find the magnitude of the torque if Tarek applied the same amount of force to 

the end of the handle straight down when the handle makes a 40° angle above the 

positive 

x-axis as shown in Figure  
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A weightlifter doing bicep curls applies 212 newtons of force to lift the dumbbell. The 

weightlifter’s forearm is 0.356 meters long and he begins the bicep curl with his elbow 

bent at a 15° angle below the horizontal in the direction of the positive x-axis. 

a. Find the vector representing the torque about the 

weightlifter’s elbow in component form. 

 

 

 

 

 

 

 

 

b. Find the magnitude and direction of the torque. 
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A restaurant server applies 50 newtons of 

force to open a door. Find the magnitude and  

direction of the torque about the door’s hinge. 
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LESSON  8-6 

Transformation Matrices in Three-Dimensional Space 
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Transformation Matrices in Three-Dimensional Space 
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a. Write a matrix that will have such an effect 

on the figure. 

 

 

 

 

 

 

b. Find the coordinates of the vertices of the 

translated image. 

 

 

 

 

 

 

c. Graph the translated image. 
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Reflection Matrices 
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