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College Algebra Date:__________
Functions 2-1 
Functions:
Book:  A function f from a set A to a set B is a rule of correspondence that 
assigns to each element x in the set A exactly one element y in the set B 
The set A is the DOMAIN of the function , and the set B contains the RANGE 
*For every one input there is only one output
*Pass the vertical line test

Example 1 Testing for functions
Which of the following sets of ordered pairs or figures 
represent functions form set A to set B?

{(a,2),(b,3),(c,4)}a. d. 
a

b
c

1
2
3
4
5

Example 2 Which of the following equations represents y as a function of x

Function NOTATION or f(x) notation  can also be called Euler notation
Domain
input
independent
x

Range
output
dependent
y 
f(x)

Example 3 evaluating a function  Let 

Example 4 evaluate the following function when x= -1,0,1

Example 5 finding the domain

volume of a sphere:
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College Algebra Graphs of functions Date:_________
Lesson 2-2

Example 1 Use the graph of the function f, shown to find 
a. the domain of f
b the function values f(-1)   f(2)  
c. the range

Example 3 finding the zeros of a function

Example 4 use the graphs to describe the increasing 
and decreasing behavior of each function
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22 Continued

EVEN FUNCTION ODD FUNCTION



Chapter 2 Notes.notebook

4

October 28, 2015
College Algebra Date:_______
Lines in a plan 2-3

Slope:  of a non vertical line is the measure of the steepness of the line

Beyonce MethodExample 1 Finding the slope of a line

Three equations for lines
Slope intercept form Standard form

point slope form
PINK BLUE GREEN

cover up method

Example 2
a. Find an equation of a line that passes b. Find an equation of a line passing
through            and has a through (4,3) and (-4,-4)
slope of 3

Example 3 a LINEAR MODEL
during the first two quarters of the year, a company has sales of $3.4 million 
and $3.7 mill, respectively a) Write a linear equation giving the sales y in terms 
of the quarter x  b) use the equation to predict the sales during the 4th quarter

Remember there are 3 types of lines
Oblique Vertical Horizontal

Will have an x
and a y in the equation

Will only have
an x in the equation

Will only have a 
y in the equation

m=positive or negative m is Undefined m=0

https://www.youtube.com/watch?v=2EwViQxSJJQ


Chapter 2 Notes.notebook

5

October 28, 2015

Parallel lines have the SAME SLOPE
Example 5 find an equation of a line that passes through ﴾2,1﴿ and is 
PARALLEL to 

Perpendicular lines have slops that are negative reciprocals
Example 6 find an equation that passes through the point ﴾2,1﴿ and is 
perpendicular to 

Example 4 
GRAPH
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2-5 Date:___________
College algebra PARENT FUNCTIONS

EVEN and ODD functions

Example 7 in your book PROVE either is odd or even

Common GRAPHS

Example 1 Write a linear function f for which f(1)=3 and f(4)=0
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2-4 continued

Greatest integer function or step functions

Example 2 evaluate a step function when x=-1,2 and 3/2

Piecewise-defined function
Example 3:Sketch the graph of
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College Algebra 2-5  Date:___________
Transformations 

In general RIGID transformation:  The basic shape of the graph from 
the parent is unchanged

h will always move it left or right
h will move it to the right
+h will move it to the left

k will always move it up or down
+k will move it up k
k will move it down k

Vertical shifts

Horizontal Shifts reflections in the coordinate
axes of the graph of y=f﴾x﴿
are represented as follows
1. Reflection in the xaxis

2. Reflections in the yaxis

a

Example 1 Use the graph of          to sketch a graph of each function

b.

Example 2 Use the graph of the function to sketch a graph

Example 3 Compare each function with the graph 
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2-5 continued  NONRIGID transformation: are those that cause distortion- a 
change in the original graph
Example 4

Example 5 Compare the graph of each with the function

pg. 282 
53117 EOO

18,26

Compare the graph of each function with the graph of 
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College Algebra 2-6 Date:_________
Combinations of functions:  Composite functions

Example 1 and 2: Given 

find find

Example 3 finding the domain or quotients of functions given

find Then find the domains

Example 4 composition functions GIVEN 

Example 5 Finding the domain of a composite function GIVEN
find the composition                   then find the domain
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To decompose a composite function, LOOK for an "inner" function and then an "outer" function

inner function Outer function

Example 6 Write a function given functions as a composition of two functions
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College Algebra Lesson 2-7 Date:______________
inverse functions

Example 1

Example 2 Which function is an inverse of

Example 3 sketch the graphs of
Sketch

Example 5 Does this graph have an
inverse function. explain

Example 6 and 7

Find the inverse
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College Algebra 2-8 Distance and Midpoint
Distance Formula Midpoint Formula

Standard form of Circle General form of Circle
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Name: __________________________  Date: _____________ 
 
Section P.1 - Review of Real Numbers and Their Properties 
 


1. Determine which numbers in the set are natural numbers. 
 
–2,  11,  20,  4,  0,  –15,  50  
A) 11,  20,  4,  0,  50  
B) 11,  20,  4  
C) 11,  20,  0  
D) 11,  20  
E) –2,  11,  20,  0,  –15  


 
2. Determine which numbers in the set are whole numbers. 


 
15 121,  – 20,  0,  ,  – 5,  3,  
3 13


 


A) 1,  – 20,  0,  – 5,  3  
B) 1,  3  
C) 1,  0,  3  
D) 15 121,  0,  ,  3,  


3 13
 


E) 151,  0,  ,  3
3


 


 
3. Determine which numbers in the set are integers. 


 
–2.18,  12,  – 3 ,  0,  1.0,  –17π  
A) 12,  0,  1.0,  –17  
B) –2.18,  12,  0,  1.0,  –17  
C) 12,  0  
D) 12,  – 3 ,  0,  –17π  
E) 12,  0,  –17  
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4. Determine which numbers in the set are rational numbers. 
 


6 233.6565...,  5,  ,  17,  – ,  – 8.050050005...,  81
7 3


π  


A) 233.6565...,  5,  – ,  – 8.050050005...
3


 


B) 233.6565...,  5,  – ,  – 8.050050005...,  81
3


 


C) 235,  17,  – ,  81
3


 


D) 233.6565...,  5,  – ,  81
3


 


E) 6 233.6565...,  5,  ,  –
7 3


π  


 
5. Determine which numbers in the set are irrational numbers. 


 
37 161.666...,  ,  0, ,  49,  – 9.090990999...,  – 5
6 3


π π  


A) 37 16,  ,  49,   – 5
6 3


π π  


B) 37 16,  0, ,  49,   – 5
6 3


π π  


C) 37 16,  ,  – 9.090990999...,  – 5
6 3


π π  


D) 37 161.666...,  ,  ,  49,  – 9.090990999...,  – 5
6 3


π π  


E) 37 16,  ,  – 5
6 3


π π  


 
6. Approximate the numbers and place the correct symbol (< or >) between them. 


 


  
A) –2.5 < 4 
B) –2.5 < –3.5 
C) –2.5 < 3.5 
D) –2.5 > 3.5 
E) –2.5 > 4 
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7. Approximate the numbers and place the correct symbol (< or >) between them. 
 


  
A) 1–1 –1


2
<  


B) 11 –1
2


>  


C) 1–1 1
2


>  


D) 1–2 –1
2


>  


E) 1–1 1
2


<  


 
8. Plot the two real numbers on the real number line. Then place the appropriate inequality 


symbol (< or >) between them. 
 
3, –4 
A) 3 < –4 
B) 3 > –4 


 
9. Plot the two real numbers on the real number line. Then place the appropriate inequality 


symbol (< or >) between them. 
 


15 6– ,  
14 17


 


A) 15 6–
14 17


<  


B) 15 6–
14 17


>  


 
10. Give a verbal description of the subset of real numbers represented by the inequality. 


 
–1 < x ≤ 4 
A) all real numbers less than –1 and greater than 4 
B) all real numbers between –1 and 4 not including –1 or 4 
C) all real numbers between –1 and 4, including –1 but not including 4 
D) all real numbers between –1 and 4, including 4 but not including –1 
E) all real numbers between –1 and 4, including –1 and  4 
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11. Give a verbal description of the subset of real numbers represented by the interval. 
 
[–4, –3) 
A) all integers between –4 and –3, including –4 but not including –3 
B) all integers between –4 and –3, including –3 but not including –4 
C) all real numbers between –4 and –3, including –4 but not including –3 
D) all real numbers between –4 and –3, including –3 but not including –4 
E) all real numbers between –4 and –3, including –4 and –3 


 
12. Which graph represents the inequality? 


 
3 < x ≤ 7 
A)  


[)
 


              3                               7 
B)  


[]  
               3                              7 


C)  
](  


               3                               7 
D)  


)(  
               3                              7                    


E)  
][  


               3                              7      
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13. Which graph represents the interval? 
 
(−∞, –8] 
A)  


](
 


              −∞                              –8 
B)  


)(  
              −∞                             –8 


C)  
][  


             −∞                               –8 
D)  


)  
                                                –8 


E)  
]  


                                                 –8 
 


14. Is the interval bounded or unbounded? 
 
[–6, ∞) 
A) unbounded 
B) bounded 


 
15. Is the interval bounded or unbounded? 


 
–9 < x < 2 
A) unbounded 
B) bounded 


 
16. Use inequality notation to describe the set. 


 
 y is positive 
A)  y ≤ ∞ 
B)  y < ∞ 
C)  y ≤ 0 
D)  y ≥ 0 
E)  y > 0 
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17. Use inequality notation to describe the set. 
 
w is at least 1 but less than 4 
A) 4 ≤ w < 1 
B) 4 < w ≤ 1 
C) 1 ≤ w < 4 
D) 1 ≤ w ≤ 4 
E) 1 < w < 4 


 
18. Use inequality notation to describe the set. 


 
all t in the interval [–12, 1] 
A) –12 < t ≤ 1 
B) –12 ≤ t ≤ 1 
C) –12 < t < 1 
D) 1 < t < –12 
E) 1 ≤ t ≤ –12 


 
19. Evaluate the expression. 


 
1 – 2  
A) 1 
B) –1 
C) 3 
D) –3 
E) 2 


 
20. Evaluate the expression. 


 
5 ,  –5
5


x x
x


+
<


+
 


A) 5 
B) −x 
C) x 
D) −1 
E) 1 
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21. Place the correct symbol (<, >, or =) between the pair of real numbers. 
 


–4−        4−  
A) –4 4− < −  
B) –4 4− > −  
C) –4 4− = −  


 
22. Place the correct symbol (<, >, or =) between the pair of real numbers. 


 
( )–7−   –7  


A) ( )–7 –7− <  
B) ( )–7 –7− >  
C) ( )–7 –7− =  


 
23. Use absolute value notation to describe the situation. 


 
The distance between s and 2 is no less than 6. 
A)  + 2s  ≥ 6 
B)  + 2s  ≤ 6 
C)  + 2s  < 6 
D)  – 2s  > 6 
E)  – 2s  ≥ 6 


 
24. Use absolute value notation to describe the situation. 


 
y is more than six units from –6. 
A)  + 6y  > 6 
B)  + 6y  ≤ 6 
C)  + 6y  < 6 
D)  – 6y  > 6 
E)  – 6y  ≥ 6 


 







Chapter P - Prerequisites 


8  Copyright © Houghton Mifflin Company. All rights reserved.  


25. Use absolute value notation to describe the situation. 
 
The elevation at the bottom of a mountain is 707 feet above sea level. The elevation at 
the top of the mountain is 3876 feet above sea level. What is the height of the mountain?
A) 707 3876+  
B) 707 3876−  
C) 3876 707+  
D) 707 3876+  
E) 707 3876−  


 
26. Identify the terms of the expression. Then identify the coefficients of the variable terms. 


 
2 126 +  – 9


11
ss  


 
27. Identify the terms of the expression. Then identify the coefficients of the variable terms. 


 
27 11  + 4  + 2w w  


 
28. Evaluate the expression for the given value of x. 


 
expression: 2–9  + 5  – 6x x   value: x = –3 
A) 33 
B) –102 
C) 60 
D) –92 
E) 43 


 
29. Evaluate the expression for the given value of x. 


 


expression: 5
5


x
x


+
−


  value: x = –5 


A) 1
5


−  


B) 1
5


 


C) 0 
D) not possible since numerator is 0 
E) not possible since denominator is 0 
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30. Identify the rule of algebra illustrated by the statement. 
 
8x + 6x = (8 + 6)x 
A) associative property of addition 
B) commutative property of addition 
C) associative property of multiplication 
D) commutative property of multiplication 
E) distributive property 


 
31. Identify the rules of algebra illustrated from left to right by the following statement. 


 
(t – 2) + 2 = t + (–2 + 2) = t + 0 = t 
A) commutative property of addition; additive inverse property; additive identity 


property 
B) associative property of addition; additive inverse property; additive identity 


property 
C) commutative property of addition; additive identity property; additive inverse 


property 
D) associative property of addition; additive identity property; additive inverse 


property 
E) distributive property; additive identity property; additive inverse property 


 
32. Identify the rules of algebra illustrated from left to right by the following statement. 


 


( )1 15 5 1
5 5


t t t t⎛ ⎞= ⋅ = ⋅ =⎜ ⎟
⎝ ⎠


 


A) associative property of multiplication; multiplicative inverse property; 
multiplicative identity property 


B) commutative property of multiplication; multiplicative inverse property; 
multiplicative identity property 


C) associative property of multiplication; multiplicative identity property; 
multiplicative inverse property 


D) commutative property of multiplication; multiplicative identity property; 
multiplicative inverse property 


E) distributive property; multiplicative identity property; multiplicative inverse 
property 
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33. Identify the rules of algebra illustrated by the statement. 
 
py + np = py + pn = p(y + n) = p(n + y) 
A) distributive property; commutative property of addition; associative property of 


addition 
B) associative property of multiplication; commutative property of addition; 


associative property of addition 
C) commutative property of multiplication; distributive property; commutative 


property of addition 
D) associative property of multiplication; distributive property; associative property of 


addition 
E) commutative property of multiplication; associative property of addition; 


commutative property of addition 
 
 
Section P.2 - Exponents and Radicals 
 


34. Evaluate the expression. 
 


( )322−  


A) 2 
B) –12 
C) –64 
D) 1


64
−  


E) 1
64


 


 
35. Evaluate the expression. 


 
–3 –33  + 2  


A) 2
35


 


B) 35
216


 


C) 2–
35


 


D) 35–
216


 


E) –15 
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36. Evaluate the expression. 
 


–2


–3
3
3


 


A) 2
3


 


B) 1
3


−  


C) 1
3


 


D) 3 
E) –3 


 
37. Evaluate the expression for the given value of x. 


 
–26x   x = 5 


A) 6
25


 


B) 6–
25


 


C) 1–
60


 


D) 60 
E) –60 


 
38. Evaluate the expression for the given value of x. 


 
0–2x   x = 2 


A) 0 
B) –2 
C) 2 
D) 4 
E) –4 
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39. Evaluate the expression for the given value of x. 
 


42x   x = 2 
A) 16 
B) 1–


32
 


C) 1
32


 


D) 32 
E) –32 


 
40. Simplify the expression. 


 


( )33 92 –4t t  


A) 15–24t  
B) 15–128t  
C) 30–128t  
D) 30–8t  
E) 30–24t  


 
41. Simplify the expression. 


 
2 32 4


t t
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


A) 
5


48
t


 


B) 
5


256
t


 


C) 
6


256
t


 


D) 
6


48
t


 


E) 
6


68
t
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42. Rewrite the expression with positive exponents and simplify. 
 


( ) ( )–2 3–4 –3–3 –4v v  


A) 1–
6v


 


B) 6–
v


 


C) 72–
v


 


D) 64–
9v


 


E) 9–
64v


 


 
43. Rewrite the expression with positive exponents and simplify. 


 
2–5


–7
q q


nn


⎛ ⎞⎛ ⎞⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
 


A) 5


3
n
q


 


B) 
3 5
1


q n
 


C) 14


10
n
q


 


D) 10


14
q
n


 


E) 3


5
q
n


 


 
44. Write the number in scientific notation. 


 
One milligram is about 0.015430 grain. 
A) 0.1543 × 10–1 
B) 15.43 × 10–3 
C) 1.543 × 10–2 
D) 1.543 × 10–3 
E) 0.015430 × 10–2 
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45. Write the number in decimal notation. 
 
One knot equals approximately 1.012686 × 102 feet per minute. 
A) 101.2686 
B) 10126.86 
C) 1012.686 
D) –101.2686 
E) 1.012686 


 
46. Use a calculator to evaluate the expression. (Round your answer to three decimal 


places.) 
 
3,900,000,000 9,700,000,000


0.00081
+  


A) 1.198 × 1013 
B) 1.198 × 1014 
C) 1.679 × 1012 
D) 1.679 × 1014 
E) 1.679 × 1013 


 
47. Use a calculator to evaluate the expression. (Round your answer to three decimal 


places.) 
 


( )1/ 4–78.13 10×  


A) 2.032 × 10–7 
B) 3.003 × 10–2 
C) 1.446 × 10–1 
D) 9.496 × 101 
E) 2.032 × 107 


 
48. Evaluate the expression without using a calculator. 


 
9 –3 / 2 
A) –27 
B) 9 
C) –9 
D) 1


27
 


E) 1
27


−  
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49. Evaluate the expression without using a calculator. 
 


–1/ 31
8


⎛ ⎞−⎜ ⎟
⎝ ⎠


 


A) 1
2


 


B) 1
24


−  


C) 1
24


 


D) 2 
E) –2 


 
50. Use a calculator to approximate the number. (Round your answer to three decimal 


places.) 
 
5 256  
A) 3.031 
B) 1280.000 
C) 16.000 
D) 51.200 
E) 261.000 


 
51. Use a calculator to approximate the number. (Round your answer to three decimal 


places.) 
 


–5 / 4 11/ 94 5
3 3


⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


A) –1.169 
B) 30.686 
C) –30.567 
D) 2.565 
E) 3.300 
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52. Simplify the radical expression. 
 


19 –84 32y r  
A) 154


4


2 2y y


r r
 


B) 4 34


2
2 2y y


r
 


C) 342 2y y
r


 


D) 16 34


8
16 2y y


r
 


E) 154


4


16 2y y


r r
 


 
53. Simplify the radical expression. 


 
19 1950  – 2m m  


A) 9–10m m  
B) 94 2m m  
C) 9–5 2m m  
D) 19–2 13m  
E) 19 13m  
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54. Rationalize the denominator. Then simplify your answer. 
 
14


6
 


A) 98
3


 


B) 14
3


 


C) 7 6
3


 


D) 84
6


 


E) 5
3


 


 
55. Rationalize the numerator. Then simplify your answer. 


 
3 + 7
3


 


A) 46–
3


 


B) 40–
3


 


C) 40–
3 3 – 21


 


D) 46–
3 3 + 21


 


E) 46–
3 3 – 21
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56. Perform the operations and simplify. 
 


( )


2 / 3 7 / 9


4 / 9
t s


ts
 


A) 2 / 9 1/ 3t s  
B) 2 / 3 1/ 3t s  
C) 1/ 3 1/ 3t s  
D) 1/ 3


1/ 3
s
t


 


E) 1/ 3


1/ 3
t
s


 


 
57. Reduce the index of the radical. 


 
32 24p  
A) 8p  
B) 


8
1
p


 


C) 4 3p  
D) 8 p  
E) 8p  


 
58. Write the expression as a single radical. Then simplify your answer. 


 
4 935x z  


A) 5 435x x z  
B) 8 35x xz  
C) 6 335x x z  
D) 4 535x x z  
E) 16 935x z  
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59. The length L of the hypotenuse of a right triangle is 
2 2L x y= +  


where x and y are the lengths of the other two sides. Find the length of the hypotenuse 


when the other sides measure 1 unit and 24
7


 units. 


A) 1 unit 
B) 31


2
 units 


C) 625
49


 units 


D) 31
7


 units 


E) 25
7


 units 


 
 
Section P.3 - Polynomials and Special Products 
 


60. Write the polynomial in standard form. 
 
–9 – 8x2 + 2x 


 
61. Write the polynomial in standard form. 


 
–3x2 – 6y2 – 4xy 


 
62. Identify the degree and leading coefficient of the polynomial. 


 
4 – 5x2 + x 
A) degree: 3 leading coefficient: 1 
B) degree: 2 leading coefficient: 5 
C) degree: 3 leading coefficient: 5  
D) degree: 2 leading coefficient: –5 
E) degree: 2 leading coefficient: 4 


 
63. Identify the degree and leading coefficient of the polynomial. 


 
3x4y – 3x2y2 – xy5 
A) degree: 5 leading coefficient: –1 
B) degree: 6 leading coefficient: –1 
C) degree: 6 leading coefficient: 3 
D) degree: 5 leading coefficient: 3 
E) degree: 4 leading coefficient: 3 
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64. State whether the polynomial is a monomial, binomial, or trinomial. 
 
–8x2 + 4 – 7y2 
A) monomial 
B) binomial 
C) trinomial 


 
65. State whether the polynomial is a monomial, binomial, or trinomial. 


 
x3y2 
A) monomial 
B) binomial 
C) trinomial 


 
66. Determine whether the expression is a polynomial. If so, write the polynomial in 


standard form. If not, state the reason. 
 


2 14  + 7  + 1x x−  
 


67. Determine whether the expression is a polynomial. If so, write the polynomial in 
standard form. If not, state the reason. 
 


3 + 3  + 2
3


x x  


 
68. Perform the operation and write the result in standard form. 


 


( ) ( )2 2–6  + 4 –  + 9  – 9x x x−  


A) 2–5  + 9  – 5x x  
B) 2–5  – 9  + 13x x  
C) 4–5  – 9  + 13x x  
D) 4–5  + 9  – 5x x  
E) 4–7  + 9  – 5x x  
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69. Perform the operation and write the result in standard form. 
 


( )4–8 –7 – 5x x  


A) 540  + 56x x  
B) 5–40  + 56x x  
C) 456  + 40x x  
D) 456 + 40x  
E) 456 – 40x  


 
70. Perform the operation. 


 
Add 3.5x8 – 0.9x4 + 8.6x and 2.5x8 – 0.5x – 1.2. 
A) 6x8 – 1.4x4 + 7.4x 
B) 6x16 – 1.4x5 + 7.4x 
C) 6x8 – 1.4x + 7.4 
D) 6x8 – 0.9x4 + 8.1x – 1.2  
E) 6x16 – 0.9x4 + 8.1x2 – 1.2  


 
71. Perform the operation. 


 
( )( )29  – 5 5  – 2  – 6x x x  


A) 3 245  – 18  – 54  – 6x x x  
B) 22  – 44  + 30x x  
C) 3 245  + 7  – 64  + 30x x x  
D) 3 245  – 43  – 44  – 6x x x  
E) 3 245  – 43  – 44  + 30x x x  


 
72. Multiply. 


 
(–x + 5)(5x – 8) 
A) 4x – 3  
B) 4x2 – 3  
C) 28x – 40 
D) 4x2 + x – 3 
E) –5x2 + 33x – 40 
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73. Find the special product. 
 
(–9x + 9)(–9x – 9) 
A) –18x 
B) –18x2 
C) 81x2 – 81 
D) 81x2 + 81 
E) 81x2 – 162x – 81 


 
74. Find the special product. 


 
(5x + 9)2 
A) 25x2 + 90x + 81 
B) 25x2 + 45x + 81 
C) 10x2 + 18 
D) 25x2 – 81 
E) 25x2 + 81 


 
75. After 2 years, an investment of $500 compounded annually at an interest rate r will 


yield an amount of 
 
500(1 + r)2. 
 
Write this polynomial in standard form. 
A) 1,000 + 1,000r 
B) 250,000 + 500,000r + 250,000r2 
C) 500 + 1,000r + 500r2 
D) 500r2 + 1,000r + 500 
E) 500r2 + 500r + 500 
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76. Find the area of the shaded region in the figure. Write your result as a polynomial in 
standard form. 
 


  
A) 5x2 – 2x 
B) 5x2 + 6x 
C) 7x2 – 2x 
D) 7x2 + 6x 
E) 6x2 – x 


 
 
Section P.4 - Factoring Polynomials 
 


77. Find the greatest common factor of the expression. 
 
90, 75, 30 
A) 5 
B) 15 
C) 75 
D) 45 
E) 10 


 
78. Find the greatest common factor of the expression. 


 
50t2w7, 60t9w9, 30t6 
A) 5t2 
B) 5t2w7 
C) 10t2w7 
D) 10t9w9 
E) 10t2 
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79. Factor out the common factor. 
 
18t + 6 
A) 6(12t) 
B) 6(3t) 
C) 6(3t + 1) 
D) 18(t + 1) 
E) 18(t – 1) 


 
80. Factor out the common factor. 


 
44q5 – 11q4 – 33q3 
A) 11(4q5 – q4 – 3q3) 
B) 11q3(4q2 – q – 3) 
C) q3(44q 2 – 11q – 33) 
D) 44q3(q 2 – q – 3) 
E) 44(4q5 – q4 – 3q3) 


 
81. Factor out the common factor. 


 
6s(5s + 2) + (5s + 2) 
A) (5s + 2)6s 
B) (5s + 2)6s + 1 
C) (5s + 2)6s – 1 
D) (5s + 2)(6s + 1) 
E) (5s + 2)(6s – 1) 


 
82. Factor the difference of two squares. 


 
25y2 − 4 
A) (25y + 2)(25y − 2) 
B) (25y + 4)(25y − 4) 
C) (5y − 2)2 
D) (5y + 2)2 
E) (5y + 2)(5y − 2) 


 
83. Factor the difference of two squares. 


 
9 − (p – 8) 2 
A) (p – 5)(11 − p)  
B) (p – 5)(–21 − p)  
C) (–21 − p)2 
D) (11 − p)2 
E) (p – 5)2 
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84. Factor the perfect square trinomial. 
 
9m2 + 6m + 1 
A) (3m – 1)(3m + 1) 
B) (9m – 1)(m + 1) 
C) (–3m + 1)2 
D) (3m + 1)2 
E) (3m – 1)2 


 
85. Factor the perfect square trinomial. 


 
2 7 49+


3 36
y y +  


A) 27+
3


y⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 27+
6


y⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 27–
6


y⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 27–
3


y⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) 7 7+ –
6 6


y y⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠


 


 
86. Factor the sum or difference of cubes. 


 
t3 + 1 
A) (t + 1)(t2 – t + 1) 
B) (t – 1)(t2 + t + 1) 
C) (t + 1)(t2 + t + 1) 
D) (t – 1)3 
E) (t + 1)3 


 
87. Factor the sum or difference of cubes. 


 
27r3 – 125 
A) (3r + 5)3 
B) (3r – 5)3 
C) (3r – 5)(9r2 + 15r + 25) 
D) (3r – 5)(9r2 – 15r + 25) 
E) (3r + 5)(9r2 + 15r + 25) 
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88. Factor the trinomial. 
 
p2 – 12p + 35 
A) p(p – 12) + 35 
B) p(p + 23) 
C) (p + 7)(p – 5) 
D) (p – 7)(p – 5) 
E) (p + 7)(p + 5) 


 
89. Factor the trinomial. 


 
9t2 + 36t + 35 
A) (9t – 7)(t – 5) 
B) (9t + 7)(t + 5) 
C) (3t – 7)(3t + 5) 
D) (3t – 7)(3t – 5) 
E) (3t + 7)(3t + 5) 


 
90. Factor by grouping. 


 
n3 + 8n2 – 7n – 56 
A) n2 – 7(n + 8) 
B) (n2 – 7)2(n + 8) 
C) (n2 – 7)(n + 8) 
D) (n2 + 7)(n – 8) 
E) (n2 – 7)(n + 8)2 


 
91. Factor by grouping. 


 
72p5 + 81p4 + 40p + 45 
A) 9p4 + 5(8p + 9) 
B) (9p4 + 5)(8p + 9)2 
C) (9p4 + 5)2(8p + 9) 
D) (9p4 + 5)(8p + 9) 
E) (9p4 – 5)(8p – 9) 


 
92. Factor the trinomial by grouping. 


 
3t2 – 11t + 10 
A) (3t – 5)(t – 2) 
B) (3t + 5)(t + 2) 
C) (3t – 5)(t – 2)2 
D) (3t – 5)2(t – 2) 
E) 3t – 5(t – 2) 
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93. Completely factor the expression. 
 
7u2 − 112 
A) (7u – 28)(u + 4) 
B) (7u + 28)(u – 4) 
C) (7u + 28)(u + 4) 
D) 7(u + 4)(u – 4) 
E) 7(u + 16)(u – 16) 


 
94. Completely factor the expression. 


 
9r3 + 18r2 + 8r 
A) r(3r – 4)(3r – 2) 
B) r(3r + 4)(3r + 2) 
C) (3r2 + 4r)(3r + 2) 
D) (3r2 – 4r)(3r – 2) 
E) (3r + 4)(3r2 + 2r) 


 
95. Completely factor the expression. 


 
2m3 – 250 
A) 2(m – 5)2(m + 5) 
B) 2(m – 5)(m + 5)2 
C) 2(m + 5)(m2 – 5m + 25) 
D) 2(m – 5)(m2 – 5m + 25) 
E) 2(m – 5)(m2 + 5m + 25) 


 
96. Completely factor the expression. 


 
3(2 + 5p)2 – 5(6p + 5)(2 + 5p) 
A) (2 + 5p)3 – 5(6p + 5) 
B) –2(2 + 5p)(6p + 5) 
C) (2 + 5p)(–15p – 19) 
D) 2(2 + 5p)3(–15p – 11) 
E) –2(2 + 5p)3(6p + 5) 
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Section P.5 - Rational Expressions 
 


97. Find the domain of the expression. 
 
x2 + 9x + 20 
A) all real numbers 
B) all real numbers except x = –4 and x = –5 
C) all real numbers except x = 0 
D) x = –4 or x = –5 
E) x > 0 


 
98. Find the domain of the expression. 


 
 + 5
 – 4


x
x


 


A) all real numbers 
B) all real numbers except x = 4 
C) all real numbers except x = –5 
D) all real numbers except x = –5 and x = 4 
E) x = –5 or x = 4 


 
99. Write the rational expression in simplest form. 


 
4


5
36
16


s
s


 


A) 4


5
9 , 0
4
s    s
s


≠  


B) 18 , 0
8


s    s ≠  


C) 18 , 0
8


   s
s


≠  


D) 9 , 0
4


   s
s


≠  


E) 18 , 0
8


   s
s


≠  
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100. Write the rational expression in simplest form. 
 


212  – 21
14  – 8
p p


p
 


A) 3 , 0
2
p    p ≠  


B) 3 4,
2 7
p    p ≠  


C) 3 4,
2 7
p    p− ≠  


D) 3 4, 0
2 7
p    p ,  p− ≠ ≠  


E) 3 , 0
2
p    p− ≠  


 
101. Write the rational expression in simplest form. 


 
2


2
4


4  + 17  + 18
x


x x
−  


A)  + 2 , –2
4  – 9
x    x
x


≠  


B)  + 2 , –2
4  + 9
x    x
x


≠  


C)  + 2 , 2
4  + 9
x    x
x


≠  


D)  – 2 , 2
4  + 9
x    x
x


≠  


E)  – 2 , –2
4  + 9
x    x
x


≠  
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102. Perform the multiplication and simplify. 
 


2


2 2
81  – 6


7  – 45  + 18  – 2  – 63
n n  


n n n n
− i  


A) 
( )( )


 – 9 , –9, 6
7  – 3  + 7


n    n  n
n n


≠ ≠  


B) 
( )( )


 + 9 , 9, 6
7  – 3  + 7


n    n  n
n n


≠ ≠  


C) 
( )( )


 – 9 , 9, 6
7  – 3  – 7


n    n  n
n n


≠ ≠  


D) 
( )( )


 + 9 , 9, 6
7  – 3  – 7


n    n  n
n n


≠ ≠  


E) 
( )( )


 + 9 , –9, 6
7  + 3  + 7


n    n  n
n n


− ≠ ≠  


 
103. Perform the division and simplify. 


 
2


2 2
3  – 7  – 20  – 4
9  – 71  – 8 9  – 80  – 9
r r r
r r r r


÷  


A) ( )( )3  + 5  – 9 1, 4, –
 + 8 9


r r
   r  r


r
≠ ≠  


B) ( )( )3  + 5  + 9 1, 4,
 – 8 9


r r
   r  r


r
≠ ≠  


C) ( )( )3  – 5  – 9 1, –4, –
 – 8 9


r r
   r  r


r
≠ ≠  


D) ( )( )3  + 5  – 9 1, 4, –
 – 8 9


r r
   r  r


r
≠ ≠  


E) ( )( )3  + 5  – 9
, 8


 – 8
r r


   r
r


≠  


 







Section P.5 - Rational Expressions 


Copyright © Houghton Mifflin Company. All rights reserved.                31 


104. Perform the addition and simplify. 
 


2 2
6 3


 +  – 12  – 10  + 21x x x x
+  


A) 
( )( )( )


9
 + 4  – 3  – 7x x x


 


B) 
( )( )( )


3(3  – 10)
 + 4  – 3  – 7


x
x x x


 


C) 
( )( )( )


9(  – 6)
 – 4  + 3  – 7


x
x x x


 


D) 
( )( )( )


9(  + 6)
 + 4  + 3  + 7


x
x x x


 


E) 
2


9
2  – 9  + 9x x


 


 
105. Perform the subtraction and simplify. 


 
9 5


4 4
x


x x
−


− −
 


A) 9  + 5
4
x


x−
 


B) 9  – 5
 + 4
x


x
 


C) 9  + 5
 + 4
x


x
 


D) 9  + 5
4


x
x −


 


E) 9  – 5
4


x
x −
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106. Simplify the complex fraction. 
 
( )2


2
2


x
x


x


−
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


A) 2 ,    2, 0
2


x x x
x


≠ ≠
+


 


B) 2 ,    –2
2


x x
x


≠
+


 


C) 2 ,    2
2


x x
x


≠
−


 


D) 2 ,    –2
2


x x
x


≠
−


 


E) 2 ,    0
2


x x
x


+
≠  


 
107. Simplify the complex fraction. 


 
15


8 5
5


x
x


x


⎛ ⎞−⎜ ⎟
⎝ ⎠  


A) 1
8 5x


−  


B) 40 1, 0
40
x x


x
−


>  


C) 5 1
40
x


x
−  


D) 8 5 1
40


x
x
−  


E) 5
40


x
x


−  
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108. Factor the expression by removing the common factor with the smaller exponent. 
 
x3 – 7x–1 
A) x3(1 – 7x2) 
B) x(x2 – 7) 
C) x(x4 – 7) 
D) 4 – 7x


x
 


E) 2 – 7x
x


 


 
109. Factor the expression by removing the common factor with the smaller exponent. 


 
9x2(8x – 9)3/4 – 5(8x – 9)–1/4 
A) ( ) ( )3/ 4 3 28  – 9 72  – 81  – 5x x x  


B) ( ) ( )1/ 4 3 28  – 9 72  – 81  – 5x x x  


C) 


( )


3 2


1/ 4
72  – 81  – 5


8  – 9


x x


x
 


D) 


( )


3 2


3/ 4
72  – 81  – 5


8  – 9


x x


x
 


E) 


( )


9 8


3/ 4
72  – 81  – 5


8  – 9


x x


x
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110. Simplify the difference quotient. 
 


 – 6  – 6
x h x


x h x
h


+⎛ ⎞−⎜ ⎟+⎝ ⎠  


A) 
( )( )


– ,    0
 – 6  – 6


x h
x x h


≠
+


 


B) 
( )( )


,    0
 – 6  – 6


x h
x x h


≠
+


 


C) 
( )( )


1– ,    0
 – 6  – 6


h
x x h


≠
+


 


D) 
( )( )


6 ,    0
 – 6  – 6


h
x x h


≠
+


 


E) 
( )( )


6– ,    0
 – 6  – 6


h
x x h


≠
+


 


 
111. Simplify the difference quotient by rationalizing the numerator. 


 
 – 3  – 3x h x


h
+ −  


A) 1 ,    0
 – 3  – 3


h
x h x


≠
+ −


 


B) 1 ,    0
 – 3  – 3


h
x h x


≠
+ +


 


C) 
,    0


 – 3  – 3
h h


x h x
≠


+ +
 


D)  – 3 ,    0
 – 3  – 3
h h


x h x
≠


+ +
 


E)  – 3 ,    0
 – 3  – 3
h h


x h x
≠


+ −
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Section P.6 - Errors and the Algebra of Calculus 
 


112. Insert the required factor in the parentheses. 
 


( ) + 7 1
5 5


x
=  


A) ( ) + 7 1 5  + 7
5 5


x x=  


B) ( ) + 7 1 5  + 35
5 5


x x=  


C)  + 7 1 1 7+
5 5 5 5


x x⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


D) ( ) + 7 1  + 7
5 5


x x=  


E)  + 7 1 7+
5 5 5


x x⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


 
113. Insert the required factors in the parentheses. 


 


( ) ( )
2 2 2 26 3– – – –


7 2
x y x y


=  


A) 2 2 2 26 3– – – –
7 27 2
6 3


x y x y
=


⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


B) 2 2 2 26 3– – – –
6 37 2
7 2


x y x y
=


⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


C) 


( ) ( )
2 2 2 26 3– – – –


7 2 42 54
x y x y


=  


D) 2 2 2 26 3– – – –
33 337 2
14 14


x y x y
=


⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


E) 2 2 2 26 3– – – –
14 147 2
33 33


x y x y
=


⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
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114. Insert the required factor in the parentheses. 
 


( )6 / 5 7 / 5 6 / 5 – 8x x x=  


A) ( )6 / 5 7 / 5 6 / 5 1/ 5 – 8 –8x x x x=  


B) ( )6 / 5 7 / 5 6 / 5 13/ 5 – 8 –8x x x x=  


C) ( )6 / 5 7 / 5 6 / 5 1/ 5 – 8 1 – 8x x x x=  


D) ( )6 / 5 7 / 5 6 / 5 13/ 5 – 8 1 – 8x x x x=  


E) ( )6 / 5 7 / 5 6 / 5 13/ 5 – 8  – 8x x x x x=  


 
115. Simplify the expression. 


 


( ) ( ) ( ) ( )
( )


–4 –35 42 2


53


11 5  – 2  – 8  + 5  – 8 5  – 2


 – 8


x x x x


x⎡ ⎤
⎢ ⎥⎣ ⎦


 


A) 


( ) ( )


3 2


3 112


55  – 440  – 22  + 181


5  – 2  – 8


x x x


x x
 


B) 


( ) ( )


2


4 112


25  + 11  – 98


5  – 2  – 8


x x


x x
 


C) ( ) ( )
( )


3 3 2


4


5  – 2 55  – 440  – 22  + 181


 – 8


x x x x


x
 


D) ( ) ( )
( )


32 3 2


11


5  – 2 55  – 440  – 22  + 181


 – 8


x x x x


x
 


E) ( ) ( )
( )


42 2


11


5  – 2 25  + 11  – 98


 – 8


x x x


x
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116. Simplify the expression. 
 
( ) ( )( )7 / 9 –2 / 99  + 4  + 3  – 5 9  + 4x x x  
A) ( )2 / 9(12  – 11) 9  + 4x x  
B) ( )7 / 9(12  – 11) 9  + 4x x  
C) ( )( )7 / 9227  – 123  – 59 9  + 4x x x  


D) 


( )7 / 9
12  – 11


9  + 4


x


x
 


E) 


( )2 / 9
12  – 11


9  + 4


x


x
 


 
117. Simplify the expression. 


( ) ( )2
1 17 5


7  + 1 + 7
x


xx
+  


A) 
2
7  + 5
 + 7  + 8


x
x x


 


B) 


( )( )2
7  + 5


 + 7 7  + 1


x


x x
 


C) 


( )( )


2


2
54  + 7  + 35


 + 7 7  + 1


x x


x x
 


D) 


( )( )2
35


 + 7 7  + 1


x


x x
 


E) 
2


35
 + 7  + 8


x
x x


 


 
 
Section P.7 - The Rectangular Coordinate System and Graphs 
 


118. Find the coordinates of the point. 
 
The point is located four units to the right of the y-axis and seven units below the x-axis.
A) (–4, 7) 
B) (4, –7) 
C) (7, 4) 
D) (–7, 4) 
E) (7, –4) 
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119. Find the coordinates of the point. 
 
The point is located nine units to the right of the y-axis and is on the x-axis. 
A) (0, 0) 
B) (–9, 0) 
C) (0, 9) 
D) (9, 0) 
E) (0, –9) 


 
120. Determine the quadrant(s) in which (x, y) is located so that the condition is satisfied. 


 
xy > 0 
A) quadrant I 
B) quadrant III 
C) quadrant IV 
D) quadrants II and IV 
E) quadrants I and III 


 
121. Determine the quadrant(s) in which (x, y) is located so that the condition is satisfied. 


 
x = 4 and y < –4 
A) quadrant II 
B) quadrant IV 
C) quadrants I and IV 
D) quadrants II and IV 
E) quadrants III and IV 


 
122. Find the distance between the points. 


 
(–7, –1), (–7, –3) 
A) 2 
B) 4 
C) –14 
D) 14 
E) 0 


 
123. Find the distance between the points. Round to the nearest hundredth, if necessary. 


 
(5, 5), (–9, 2) 
A) 8.06 
B) 5 
C) 14.32 
D) 15.65 
E) 11 
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124. Find the midpoint of the line segment joining the points. 
 
(3, –6), (–5, 0) 
A) (1, 3) 
B) (–3, –1) 
C) (–3, 4) 
D) (4, –3) 
E) (–1, –3) 


 
125. Show that the points form the vertices of an isosceles triangle. 


 
(2, –1), (0, 0), (4, 0) 


 
126. During math class, a fly lands on your graph paper. It lands at a point eight units from 


the left side of the paper and nine units from the bottom of the paper. Before it flies 
away, it walks in a straight line to a point two units from the left side of the paper and 
one unit from the bottom of the paper. How far did the fly walk? Round to the nearest 
unit. 


  
A) 12 units 
B) 10 units 
C) 11 units 
D) 2 units 
E) 100 units 


 
127. The cost of a widget has increased from $5.24 in 2004 to $6.68 in 2006. Estimate the 


cost of a widget in 2005 to the nearest cent. 
A) $11.20 
B) $4.52 
C) $5.96 
D) $6.39 
E) $6.47 
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Name: __________________________  Date: _____________ 
 
Section 1.1 - Graphs of Equations 
 


1. The ordered pair ( )4,5  is a solution point for which equation below? 
A)  + 2


4
xy =  


B) 2 – 2  – 8y x x=  
C) 4  – 4y x= −  
D) 3 21  – 


4
y x x=  


E) 2 + 2  – 4x xy
x


=  


 
2. Complete the table using 3  – 2y x= . 


 
x  –4  –2  3  4  
y      


( ),x y       
 


3. After completing the table, use the resulting solution points to sketch the graph of the 
equation 2 + 4y x x= . 


( )


–4 –3 –2 –1 0


,


x
y


x y
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4. Find the x- and  y-intercepts of the graph of the equation 4 2– 9y x x= . 
 


  
A) x-intercepts: ( ) ( )0, –3 , 0,3 ;  y-intercept: ( )0,0  
B) x-intercepts: ( ) ( ) ( )–3,0 , 0,0 , 3,0 ;  y-intercept: ( )0,0  
C) x-intercepts: ( ) ( )–3,0 , 3,0 ;  y-intercept: ( )0,0  
D) x-intercepts: ( ) ( ) ( )–3,0 , 0,0 , 3,0 ;  y-intercepts: none 
E) x-intercepts: ( ) ( ) ( )0, –3 , 0,0 , 0,3 ;  y-intercept: ( )0,0  


 
5. Given 2 2 1x y+ = , use the algebraic tests to determine symmetry with respect to both 


axes and the origin. 
A) y-axis symmetry only 
B) x-axis symmetry only 
C) origin symmetry only 
D) x-axis, y-axis, and origin symmetry 
E) no symmetry 


 
6. 


Given
5


6 1
xy


x
=


+
, use the algebraic tests to determine symmetry with respect to both 


axes and the origin. 
A) y-axis symmetry only 
B) x-axis symmetry only 
C) origin symmetry only 
D) x-axis, y-axis, and origin symmetry 
E) no symmetry 
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7. Assuming that the graph shown has y-axis symmetry, sketch the complete graph. 
 


  
A)  


 
B)  
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C) 


 
 


D)  


 
E)  
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8. Use a graphing utility to graph the equation and find all intercepts. Approximate any 
intercepts to the nearest hundredth if necessary. Use the standard graphing window size. 


  
A)  


 
 
x-intercept(s): none;  y-intercept: (0, 5) 


B)  


 
 
x-intercept(s): none;  y-intercept: (0, 5) 


C)  


 
 
x-intercept(s): (–10, 0), (10, 0);  y-intercept: (0, 5) 


D)  


 
 
x-intercept(s): none;  y-intercept: (0, 5) 


E)  


 
 
x-intercept(s): none;  y-intercept: none 
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9. Write the standard form of the equation of the circle whose radius is 5  and whose center 
is the point ( )–9,3 . 
A) ( ) ( )2 2 – 9  + 3 25x y+ =  
B) ( ) ( )2 2 + 9  – 3 5x y+ =  
C) ( ) ( )2 2 – 3  + 9 25x y+ =  
D) ( ) ( )2 2 + 9  – 3 25x y+ =  
E) ( ) ( )2 2 – 3  + 9 5x y+ =  


 
10. Write the standard form of the equation of the circle whose diameter has endpoints of 


( )–10, 12  and ( )–4, 20 . 
A) ( ) ( )2 2 + 7  – 16 25x y+ =  
B) ( ) ( )2 2 + 7  – 16 5x y+ =  
C) ( ) ( )2 2 – 16  + 7 25x y+ =  
D) ( ) ( )2 2 + 16  – 7 25x y+ =  
E) ( ) ( )2 2 – 7  + 16 5x y+ =  


 
11. Determine the center and radius of the circle represented by the equation 


2 23 1 1– +
2 2 4


x y⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


. 


A) 
center: 1 3– ,


2 2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; radius: 1
2


 


B) 
center: 3 1– ,


2 2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; radius: 1
4


 


C) 
center: 3 1– ,


2 2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; radius: 1–
4


 


D) 
center: 3 1, –


2 2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; radius: 1
2


 


E) 
center: 1 3, –


2 2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; radius: 1–
2
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12. A rectangular playground of length x and width y has a perimeter of 440 feet. Determine 
the equation for the area of the playground in terms of x. 
A) 440A x=  
B) 2440A x x= −  
C) 440A x= −  
D) 2220A x x= −  
E) 2220A x= −  


 
 
Section 1.2 - Linear Equations in One Variable 
 


13. 
Determine which of the following values of x is a solution to the equation 17 8


+ 6x
+ = . 


A) –5x =  
B) 5–


7
x =  


C) –6x =  
D) 7x =  
E) 5x =  


 
14. Determine which of the following values of x is a solution to the equation 


2 – 5  – 6 0x x = . 
A) –6, –1x x= =  
B) 6x =  
C) 6, –1x x= =  
D) 6, 1x x= =  
E) 1x =  


 
15. Which of the following equations is not a conditional equation? 


A) ( )–4  – 5 –9  + 25x x=  
B) ( )–4  – 5 –4  – 5x x=  
C) ( )( )2 – 9  + 20  – 4  – 5 3x x x x= +  
D) ( )22 – 8  + 16  – 4 4x x x x= +  
E) ( )2 2 – 4 –5  + 4  + 20 16x x x x= −  
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16. Which of the following equations is not an identity equation? 
A) 1 –2  – 1–2


1 1
x


x x
+ =


+ +
 


B) ( )–2  – 3 –2  – 3x x=  
C) ( )–2  + 2x x− − =  
D) 


2


2 3 5x
x x x
+ =  


E) ( )2 2 – 2 –3  + 2  + 6 4x x x x= −  
 


17. Justify each step, shown below, in the solution of ( )–9  – 5  + 2 5x = . 
 


( )–9  – 5  + 2 5x =  
–9  + 45 + 2 5x =  
–9  + 47 5x =  
–9  + 47 – 47 5 – 47x =  
–9 –42x =  
–9 –42
–9 –9


x
=  


14
3


x =  


 
18. Solve:  ( ) ( )–5  – 5 9 2 2x x= − −  


A) 21–
4


x =  


B) 41–
14


x =  


C) 9
4


x =  


D) 41
4


x =  


E) 9–
4


x =  
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19. 
Solve:  77


11 8 88
x x x
− = +  


A) 308–
5


x =  


B) 88–
3


x =  


C) –88x =  
D) 3–


88
x =  


E) 154
3


x =  


 
20. 


Use a graphing utility to approximate the x-intercept of the graph of ( )2  + 4  + 3
3


y x x=  


to the nearest thousandth. 
A) ( )–2.530,0  
B) ( )–2.562,0  
C) ( )–2.571,0  
D) ( )–2.582,0  
E) ( )–2.585,0  


 
21. 


Find the x- and  y-intercepts of the graph of the equation 2–  – 1 – 10 0
3
x y = . 


A) 
x-intercept: 3 ,0


2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: 10,
10


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 
x-intercept: 2– ,0


3
⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: 40,
5


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 
x-intercept: 2 ,0


3
⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: 60,
5


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 
x-intercept: 3– ,0


2
⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: 10, –
10


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) 
x-intercept: 6 ,0


5
⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: 30,
2


⎛ ⎞
⎜ ⎟
⎝ ⎠
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22. 
Solve: 2 24– –8


3 1 3 1
x


x x
− =


+ −
 


A) 1–
5


x =  


B) 1–
3


x =  


C) 5–
3


x =  


D) 1
3


x =  


E) 3–
13


x =  


 
23. 


Solve: 2


1 2 3
 – 3  + 8  + 5  – 24x x x x


+ =  


A) 2–
3


x =  


B) 5
3


x =  


C) 8–
3


x =  


D) 1
3


x =  


E) 5–
3


x =  


 
24. 


Solve for x: 28 74 1
3 3


x ax x b⎛ ⎞− = − +⎜ ⎟
⎝ ⎠


 


A) 4 ax
b
−


=  


B) 4bx
a
−


=  


C) 4 bx
a
−


=  


D) 
4


a bx −
=  


E) 
4


b ax −
=  
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25. Solve for x, rounding your answer to the nearest thousandth. 
 ( )2.345 + 1.51 4.193  – 0.414 5.118 3x x= −  
A) 1.055 
B) –3.890 
C) –0.025 
D) –0.412 
E) 0.003 


 
26. The Tar River in North Carolina has risen 8 feet above its flood stage. The water begins 


to recede at a rate of 2 inches per hour. If the water continues to recede at this rate, after 
how many hours will the water be 3 feet above its flood stage? 
A) 30 hours 
B) 20 hours 
C) 10 hours 
D) 15 hours 
E) 25 hours 


 
Section 1.3 - Modeling with Linear Equations 
 


27. 
Write a verbal description of the algebraic expression ( )3  + 4


5
x


 without using the 


variable. 
 


28. Write an algebraic expression that represents the following verbal description. 
 "The selling price of an item that is marked-up 48% from its list price L." 
A) ( )0.48 L  
B) ( )0.52 L  
C) ( )1.48 L  
D) ( )48L L+  
E) ( )1.52 L  


 
29. Translate the following statement into an algebraic expression. 


  
A)  
B) 


 
C)  
D) 


 
E) 
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30. Write an expression for the area of the region represented by the figure. 


 


 
A)  
B)  
C)  
D)  
E)  


 
31. The sum of two consecutive numbers is 241. Which of the following equations 


describes this situation? 
A) 3 1 241n − =  
B) 2 1 241n + =  
C) 2 241n =  
D) 2 2 241n + =  
E) 2 241n + =  
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32. Find two consecutive integers whose product is 11 more than the square of the smaller 
number. 
A) 9, 10  
B) 10, 11 
C) 11, 12  
D) 12, 13 
E) 13, 14  


 
33. Solve: 150 is 4 % of what number? 


A) 600  
B) 15,000  
C) 3730  
D) 3750  
E) 7500  


 
34. Solve: What is 60% of 50? 


A) 14 
B) 18 
C) 22 
D) 26 
E) 30 


 
35. How much water must be added to 6 liters of a 45% saline solution to dilute it to a 30% 


saline solution? Round answer to nearest tenth of a liter. 
A) 2.8 liters 
B) 3.0 liters 
C) 3.2 liters 
D) 3.4 liters 
E) 3.6 liters 
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36. Consider for the equation given below.  
 


  
A)  


 
B)  


 
C)  


 
D)  


 
E)  


 
 


37. The average daily temperature in Reykjavik, Iceland, is 57.3°F. What is this 
temperature in degrees Celsius? Round your answer to the nearest tenth of a degree. 
A) 13.0°C 
B) 14.1°C 
C) 15.3°C 
D) 16.5°C 
E) 17.2°C 


 
 
Section 1.4 - Quadratic Equations and Their Applications 
 


38. Write ( ) 2 – 2 –3  – 7x x x=  in general form. 
A) 2–4  – 5 0x =  
B) 2–2  – 2  – 7 0x x =  
C) 2–2  + 2  + 7 0x x =  
D) 2–4  + 2  – 7 0x x =  
E) 2–4  – 2  + 7 0x x =  
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39. Solve 29 + 16  – 24 0x x =  by factoring. 
A) 3


4
x =  


B) –4,3x =  
C) 3 3, –


4 4
x =  


D) –3,4x =  
E) 4 4, –


3 3
x =  


 
40. Solve ( )2 + 1 16x =  by using the quadratic formula. 


A) 1, – 3x =  
B) 1, – 8x =  
C) 3, – 5x =  
D) 4, – 7x =  
E) 0, – 4x =  


 
41. Solve ( )2 – 2 36x =  by extracting square roots. 


A) 6, – 2x =  
B) 6, – 7x =  
C) 8, – 4x =  
D) 9, – 6x =  
E) 5, – 3x =  


 
42. Solve 2 + 6  + 7 0x x =  by completing the square. 


A) –9 2x = ±  
B) –3 2x = ±  
C) –7 2x = ±  
D) 7 2x = ±  
E) 3 2x = ±  
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43. 
Rewrite the quadratic portion of 2


1
+ 8  + 65x x


 as the sum or difference of two squares 


by completing the square. 
A) 


( )2 2
1


 – 4  + 7x
 


B) 


( )2


1
 + 7  + 4x


 


C) 


( )2 2
1


 + 4  + 7x
 


D) 


( )2 2
1


 + 4  – 7x
 


E) 


( )2


1
 – 7  + 4x


 


 
44. Use the equation below to answer each part of the question. 


         
a. Use a graphing utility to graph the equation. Sketch the resulting graph in the 
blank window below. 


  
b. Use the graph to approximate any x-intercept(s). 
c. Set 0y =  and solve the equation. 


 
45. Determine the number of real solutions of 236  – 12  + 100 0x x =  by using the 


discriminant. 
A) 2 
B) 1 
C) none 
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46. Solve 20 49  + 42  + 7x x=  using the quadratic formula. 
A) 3 2


7
x ±
=  


B) 2
7


x ±
=  


C) –7 2
3


x ±
=  


D) –3 2
7


x ±
=  


E) 3
7


x =  


 
47. Solve 20 9  – 5x=  using the quadratic formula. 


A) –5 5
3


x ±
=  


B) 5
3


x ±
=  


C) –3 5
5


x ±
=  


D) 5 5
3


x ±
=  


E) 5–
3


x =  


 
48. Solve 2–1.4  + 3  + 0.5 0x x =  using the quadratic formula. Round answers to nearest 


thousandth. 
A) –1.067,2.428x =  
B) –0.605,1.968x =  
C) –0.155,2.298x =  
D) –0.032,1.298x =  
E) 0.313,2.389x =  
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49. Solve: 212  +  – 6 0x x =  
A) 4 3– ,


3 2
x =  


B) 2 4– , –
3 3


x =  


C) 3 2, –
4 3


x =  


D) 3 3,
4 2


x =  


E) 3 2– ,
4 3


x =  


 
50. The rectangular floor of a new office building is 20  feet longer than it is wide. The 


building has 112,125square feet of floor space. Find the dimensions of the floor of the 
new building. 
A) 325 ' × 345 ' 
B) 340 ' × 360 ' 
C) 315 ' × 335 ' 
D) 310 ' × 355 ' 
E) 320 ' × 305 ' 


 
51. Use the cost equation 22100 + 0.08  + 0.004C x x=  to find the number of units x that a 


manufacturer can produce when 2600C = . Round answer to the nearest whole unit. 
A) 365 units 
B) 357 units 
C) 344 units 
D) 336 units 
E) 330 units 


 
 
Section 1.5 - Complex Numbers 
 


52. Find real numbers a and b such that the equation –14 + 9a bi i+ =  is true. 
A) 14, –9a b= =  
B) –14, –9a b= =  
C) 14, 9a b= =  
D) –14, 9a b= =  
E) –23, –5a b= =  
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53. Write the complex number 5 –9+  in standard form. 
A) 5 + 3i  
B) –4 i  
C) 5 + 9 i  
D) 14 i  
E) 5 – 3i  


 
54. Simplify ( )– 7 – 2i i−  and write the answer in standard form. 


A) –7 – 3i  
B) 7 – 3i  
C) 7 + i  
D) 4 i  
E) –7 + i  


 
55. Simplify ( )( )–4 –6 + 11i i+  and write the answer in standard form. 


A) –38 – 50 i  
B) 13 – 70 i  
C) –62 – 50 i  
D) –62 + 35i  
E) 13 – 50 i  


 
56. Simplify ( ) ( )2 22 + 2 2 – 2i i−  and write the answer in standard form. 


A) 0  
B) 16 i  
C) 8 + 16 i  
D) 8 + 8i  
E) 4 + 8i  


 
57. Write the complex conjugate of the complex number 1 2 i− . 


A) –1 2 i−  
B) 1 –2 i−  
C) –1 –2 i−  
D) 1 2 i+  
E) –1 2 i+  
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58. 
Simplify –3 + 


2
i


i
 and write the answer in standard form. 


A) 1 3– +
2 2


i  


B) 1 3+
2 2


i  


C) 1 3–
2 2


i  


D) 3– +
2 2


i  


E) 3 +
2 2


i  


 
59. 


Simplify 6 + 
5  + 4


i
i


 and write the answer in standard form. 


A) 34 19– –
41 41


i  


B) 34 19+
41 41


i  


C) 34 19–
41 41


i  


D) 19 34– +
41 41


i  


E) 19 34– –
41 41


i  


 
60. 


Combine 2 7
7i i


−
−


 and write the answer in standard form. 


A) 49 103– –
48 48


i  


B) 49 103–
48 48


i  


C) 49 103+
48 48


i  


D) 49 107–
50 50


i  


E) 49 107– –
50 50


i  
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61. Combine ( )( )7 –5 2 –35+ −  and write the answer in standard form. 


A) 14 5 7 i+  
B) ( ) ( )14 + 5 7 2 5 – 7 35 i+  


C) 2 5 – 5 7 i  
D) ( ) ( )2 5 + 5 7 14 – 7 7 i+  


E) 5 7 – 2 5 i  
 


62. Use the quadratic formula to solve 2 + 10  + 12 0x x = . 
A) 5 13x = ±  
B) –18 13x = ±  
C) –5 13x = ±  
D) 18 13x = ±  
E) –144 13x = ±  


 
63. Use the quadratic formula to solve 2 – 8  + 116 0x x = . 


A) –84 10x i= ±  
B) –6 10x i= ±  
C) 6 10x i= ±  
D) –4 10x i= ±  
E) 4 10x i= ±  


 
64. Simplify ( )3


–5  and write the answer in standard form. 


A) 5 5 i  
B) –5 5 i  
C) 25 5 i  
D) –5 5  
E) The expression cannot be simplified. 


 
65. Simplify: 503i  


A) 1 
B) i  
C) 1−  
D) i−  
E) 0  
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Section 1.6 - Other Types of Equations 
 


66. Find all solutions of 4 3 – 3  – 3 0x x x+ = . 
A) 1 31,


2
ix − ±


=  


B) 1 33, 1,
2


ix ±
= −  


C) 1 3–3, 1,
2


ix − ±
=  


D) 1 2–3,1,
3


ix ±
=  


E) 3, 1x = −  
 


67. 
Find all solutions of 2


1 7 10 0
x x


+ + = . 


A) –2, – 5x =  
B) –2,5x =  
C) 1 1,


2 5
x = − −  


D) 1 1,
7 3


x = −  


E) 1 1,
7 3


x = −  


 
68. Using 4 3 22 6y x x x= − − : 


a. Use a graphing utility to graph the equation. Sketch the resulting graph in the blank 
graphing window below. 


 


–10 10


–10


10


 
b. Use the graph to approximate any x-intercept(s). Round your answer to the nearest 
tenth. 
c. Set 0y =  and solve the resulting equation for x. 
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69. Find all solutions of – 19 1x x− = . 
A) 10x =  
B) 10x =  
C) 20x =  
D) 100x =  
E) –10x =  


 
70. Find all solutions of ( )3 22 + 7 64x = . 


A) 3x = ±  
B) 3 7x =  
C) –3x =  
D) 4x =  
E) 3 7x = ±  


 
71. Using 5 6y x x= − − : 


a. Use a graphing utility to graph the equation. Sketch the resulting graph in the blank 
graphing window below. 


 


–10 10


–10


10


 
b. Use the graph to approximate any x-intercept(s). Round your answer to the nearest 
tenth. 
c. Set 0y =  and solve the resulting equation for x. 
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72. 
Find all solutions of  –7–2  – 13x


x
= . 


A) 7 , – 7
2


x =  


B) 2– , 2
7


x =  


C) 1 , – 7
2


x =  


D) 2 , 7
7


x =  


E) 1– , 2
7


x =  


 
73. Find all solutions of 2  – 6 7x = . 


A) 1 13, –
2 2


x =  


B) 13 1, –
2 2


x =  


C) 13
2


x =  


D) 4 5– ,
7 6


x =  


E) 1
2


x =  


 
74. Using 2 3y x= + − : 


a. Sketch the graph using a graphing utility. 
b. Use the graph to approximate any x-intercept(s). Round your answer to nearest tenth. 
c. Set 0y =  and solve the resulting equation. 


 
75. Find the real solutions of 2 3 1 3–6  + 7  + 20 0x x = . Round your answers to the nearest 


thousandth. 
A) 15.625, – 2.370x =  
B) 15.469, – 2.415x =  
C) 15.743, – 2.183x =  
D) 15.391, – 2.133x =  
E) 15.612, – 2.448x =  


 
76. Find an equation that has , , – 2x i i= − , and –3  as solutions. 
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77. Roscoe can cut Ms. Crabapple's yard in 2 hours and his partner Rebecca can cut the 
same yard in 4 hours. How long will it take them together to cut Ms. Crabapple's lawn? 
Round your answer to the nearest tenth of an hour. 
A) 1.1 hours 
B) 1.3 hours 
C) 2.8 hours 
D) 3.9 hours 
E) 6  hours 


 
 
Section 1.7 - Linear Inequalities in One Variable 
 


78. Write an inequality that represents the interval [ )–2,8 . 
A) –2 8x< <  
B) –2 8x≤ ≤  
C) –2 8x< ≤  
D) –2 8x≤ <  
E) –2x ≥  


 
79. Match the inequality –3 3x≤ ≤  with its graph. 


A)  


 
                     –3 3  


B)  


 
                     –3 3  


C)  


 
             3  


D)  


 
                     –3 3  


E)  


 
                     –3 3  


 







Section 1.7 - Linear Inequalities in One Variable 


Copyright © Houghton Mifflin Company. All rights reserved.                65 


80. Match the inequality –3 3x< <  with its graph. 
A)  


 
                     –3 3  


B)  


 
                     –3 3  


C)  


 
             3  


D)  


 
                     –3 3  


E)  


 
                     –3 3  


 
81. Match the inequality 4x ≥  with its graph. 


A)  


 
                     –4 4  


B)  


 
                     –4 4  


C)  


 
                     –4 4  


D)  


 
                      0 4  


E)  


 
                     –4 4  
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82. Match the inequality 3x ≤  with its graph. 
A)  


 
                     –3 3  


B)  


 
                     –3 3  


C)  


 
                     –3 3  


D)  


 
                      0 3  


E)  


 
                     –3 3  


 
83. 


Which of the following is not a solution to the inequality  + 6–1 1
12


x
≤ ≤ ? 


A) –18x =  
B) –20x =  
C) 3x =  
D) 1x =  
E) 6x =  


 
84. Which of the following is not a solution to the inequality 9  + 4 6x < ? 


A) 0x =  
B) 7–


9
x =  


C) 8–
9


x =  


D) 1–
3


x =  


E) 10–
9


x =  
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85. Solve: ( )–4  + 7 3x< − ≤  
A) –10 –3x≤ <  
B) –11 –10x< ≤  
C) 3 –10x> ≥  
D) –10 11x> ≥  
E) no solution 


 
86. Solve: ( )9  – 6 9  – 45x x>  


A) 9x >  
B) –9 6x< <  
C) –48x ≤  
D) –6x <  
E) no solution 


 
87. Solve: 4 + 10  – 7 6x <  


A) 9
10


x <  


B) 9 17–
10 10


x< <  


C) 17 9–
10 10


x< <  


D) 1 3
2 10


x< <  


E) no solution 
 


88. Identify the solution set of ( )5 3  – 2x x− ≥ . 
A) 17,


2
⎛ ⎤−∞⎜ ⎥⎝ ⎦


 


B) 17,
6


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


C) 13,
2


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


D) 17 ,
6


⎡ ⎞∞⎟⎢⎣ ⎠
 


E) no solution 
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89. Identify the solution set of ( )2 –5 2  + 3x x+ ≥ . 
A) 13, –


4
⎛ ⎤−∞⎜ ⎥⎝ ⎦


 


B) 13, –
3


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


C) 7, –
2


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


D) 0 
E) no solution 


 
90. Use a graphing utility to graph the equations 6y = and –4  – 1y x= . Use the graphs to 


approximate the values of x that satisfy the inequality –4  – 1 6x > . Round answers to 
nearest hundredth. 
A) [ )–1.75,∞  
B) ( ), –1.75−∞  
C) ( )–1.75,∞  
D) ( ], –1.75−∞  
E) ( ),−∞ ∞  


 
91. Use a graphing utility to graph the equations 3y = and 6  – 6y x= . Use the graphs to 


approximate the values of x that satisfy the inequality 6  – 6 3x < . Round answers to 
nearest hundredth. 
A) ( ) ( ),0.50 1.50,−∞ ∪ ∞  
B) ( )0.50,∞  
C) ( ),1.50−∞  
D) ( )0.50,1.50  
E) ( ),−∞ ∞  
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92. Find the interval(s) on the real number line for which the radicand of –1 – 4x  is 
nonnegative. 
A) 1– ,


4
⎛ ⎞∞⎜ ⎟
⎝ ⎠


 


B) 1, –
4


⎛ ⎞−∞⎜ ⎟
⎝ ⎠


 


C) 1– ,
4


⎡ ⎞∞⎟⎢⎣ ⎠
 


D) 1, –
4


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


E) ( ),−∞ ∞  
 


93. Use absolute value notation to define the interval shown below. 


  
                      –5 5  
A) 5 0x + <  
B) –5x >  
C) 5 0x− >  
D) 5x <  
E) 5 0x − >  


 
94. Use absolute value notation to define the interval shown below. 


  
                      –6 –2  
A) 2  – 4 0x− ≤  
B)  + 4 2 0x − ≥  
C) 4 2x− ≥  
D)  – 4 2 0x − ≥  
E) –6 –2x≤ ≤  
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95. The revenue for selling x units of a product is 30.75R x= . The cost of producing x units 
is 12.65 50,000C x= + .  For the producer to obtain a profit, the revenue must be larger 
than the cost. For what values of x will this product return a profit? Round your answer 
to the nearest whole unit. 
A) 1152x >  
B) 2936x >  
C) 2762x >  
D) 1957x >  
E) 3023x >  


 
 
Section 1.8 - Other Types of Inequalities 
 


96. Which of the following is not a solution to the inequality 2 121 0x − ≤ ? 
A) –12x =  
B) –11x =  
C) 11


2
x =  


D) –8x =  
E) 0x =  


 
97. 


Which of the following is not a solution to the inequality  – 13 –1
+ 7


x
x


≥ ? 


A) 14 
B) 9 
C) 10 
D) 11 
E) –5 


 
98. 


Find the critical numbers of the expression 35
– 4x


+ . 


A) 174,
5


x =  


B) –4x =  
C) 23–


5
x =  


D) 23–4,
5


x =  


E) 4x =  
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99. Solve: 2 – 2  – 35 0x x <  
A) ( ), – 2−∞  
B) ( )–5,∞  
C) ( )–5,7  
D) ( ),7−∞  
E) ( )7,∞  


 
100. Graph the solution of 2 + 13  + 36 0x x ≥  on a number line. 


 
A)  


 
            –9  


B)  


 
                     –9 –4  


C)  


 
             –4  


D)  
 


 
                     –9 –4  


E)  


 
                     –4 9  


 
101. Solve the inequality 336 0x x− < and write the solution set in interval notation. 


A) ( ) ( ), – 6 0,6−∞ ∪  
B) ( )–6,6  
C) ( ),6−∞  
D) ( ) ( )–6,0 6,∪ ∞  
E) ( ),−∞ ∞  
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102. Use a graphing utility to graph the equations 8y = and 2 + 5  + 3y x x= . Use the graphs to 
approximate the values of x that satisfy the inequailty 2 + 5  + 3 8x x ≤ . Round answers to 
nearest hundredth. 
A) ( ],0.85−∞  
B) [ ]–5.85,0.85  
C) [ )–5.85,∞  
D) ( ] [ ), – 5.85 0.85,−∞ ∪ ∞  
E) [ )0.85,∞  


 
103. 


Solve: 5  – 2 2
 – 2
x
x


≥  


A) 2, –
3


⎛ ⎤−∞⎜ ⎥⎝ ⎦
 


B) [ )2,∞  
C) 2 2, – – ,


3 3
⎛ ⎞ ⎛ ⎞−∞ ∪ ∞⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


D) 
( )2, – 2,


3
⎛ ⎤−∞ ∪ ∞⎜ ⎥⎝ ⎦


 


E) 
( )4– ,2 2,


3
⎡ ⎞∪ ∞⎟⎢⎣ ⎠


 


 
104. 


Solve: 2


1 1 0
 + 56x x


− ≤  


A) ( ) ( ], – 7 0,8−∞ ∪  
B) ( ) ( ], – 56 0,8−∞ ∪  
C) ( ) [ ) ( ], – 56 –7,0 0,8−∞ ∪ ∪  
D) ( ) [ ), – 56 –7,0−∞ ∪  
E) [ ) ( ]–7,0 0,8∪  
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105. 
Use a graphing utility to graph the equations 1y = and 2


6
4


xy
x


=
+


. Use the graphs to 


approximate the values of x that satisfy the inequality 2


6 1
4


x
x


≥
+


. Round answers to 


nearest hundredth. 
A) [ ]0.76,5.24  
B) ( ],5.24−∞  
C) ( ] [ ),0.76 5.24,−∞ ∪ ∞  
D) [ )0.76,∞  
E) ( ) ( ),0.76 5.24,−∞ ∪ ∞  


 
106. Find the domain of x in the expression 236 x− . 


A) ( ] [ ), – 6 6,−∞ ∪ ∞  
B) ( ],6−∞  
C) [ ]–6,6  
D) [ )–6,∞  
E) ( ),−∞ ∞  


 
107. Solve: 24.7  – 11.7 –3.7x x< . Round answer to the nearest hundredth. 


A) ( ),1.23−∞  
B) ( )1.23,∞  
C) ( ), – 2.02−∞  
D) ( ) ( ), –2.02 1.23,−∞ ∞∪  
E) ( )–2.02,1.23  


 
108. A rectangular field has a perimeter of 392 feet and is to have an area at least 9315 


square feet. Within what bounds must the length, x, of the rectangular field lie? 
A) [ ]76,120  
B) [ ]81,115  
C) [ ]86,110  
D) [ ]89,125  
E) [ ]91,110  
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Name: __________________________  Date: _____________ 
 
Section 2.1 - Linear Functions in Two Variables 
 


1. Estimate the slope of the line. 


 
A)  
B) 


 
C)  
D) 


 
E)  


 
2. Find the slope and y-intercept of the equation of the line 8  – 5y x= . 


A) 
slope: 1


8
; y-intercept: –5 


B) 
slope: 1–


5
; y-intercept: 8 


C) slope: 8; y-intercept: –5 
D) slope: –5; y-intercept: 8 
E) slope: 8; y-intercept: 5 


 
3. Find the slope and y-intercept of the equation of the line –3y – 12x = 9. 


A) slope: 12; y-intercept: 9 
B) slope: 9; y-intercept: 12 
C) slope: 12; y-intercept: –3 
D) slope: –3; y-intercept: –4 
E) slope: –4; y-intercept: –3 
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4. Plot the points and find the slope of the line passing through the pair of points. 
(5, –2), (3, –5) 


 
A) 


slope: 2
3


 


B) 
slope: 2–


3
 


C) 
slope: 7


8
 


D) 
slope: 3


2
 


E) 
slope: 3–


2
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5. Plot the points and find the slope of the line passing through the pair of points. 
(5, –5), (–3, –5) 


 
A) slope: 0 
B) slope: 1 
C) slope: –8 
D) 


slope: 1–
8


 


E) slope: undefined 
 


6. Determine whether lines L1 and L2 passing through the pairs of points are parallel, 
perpendicular, or neither. 
 
L1 : (0, 3), (–6, –3) 
L2 : (–9, –5), (–12, –8) 
A) parallel 
B) perpendicular 
C) neither 


 
7. Determine whether lines L1 and L2 passing through the pairs of points are parallel, 


perpendicular, or neither. 
 
L1 : (7, 0), (–2, –8) 
L2 : (8, 2), (–4, 0) 
A) parallel 
B) perpendicular 
C) neither 
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8. Determine whether lines L1 and L2 passing through the pairs of points are parallel, 
perpendicular, or neither. 
 
L1 : (3, 1), (7, 3) 
L2 : (–6, 2), (–2, –6) 
A) parallel 
B) perpendicular 
C) neither 


 
9. The graph shows the net profit (in thousands) for Enrico's petsitting business for the past 


year. 


N
et


 p
ro


fit
 (i


n 
th


ou
sa


nd
s o


f d
ol


la
rs


)


Month


Ja
n


Fe
b


M
ar


A
pr


M
ay


Ju
n


Ju
l


A
ug Se


p
O


ct
N


ov
D


ec


0


2


4


6


8


10


12


14


16


 
Use slopes to determine the month in which the net profit showed the least increase. 
A) February 
B) June 
C) July 
D) September 
E) January 


 
10. Find the slope-intercept form of the equation of the line that passes through the given 


point and has the indicated slope. 
 
point: (6, –4)  slope: m = 4 
A)  y = 4x – 4 
B)  y = 4x + 22 
C)  y = 4x – 28 
D)  y = 4x + 6 
E)  y = 4x + 10 
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11. Find the slope-intercept form of the equation of the line that passes through the given 
point and has the indicated slope. 
point: (9, –3)  slope: m = = 0 
A) 


 y = 1  – 3
0


x  


B)  x = –3 
C)  y = 9 
D)  x = 9 
E)  y = –3 


 
12. Find the slope-intercept form of the line passing through the points. 


(–4, 9), (–3, 1) 
A) y = –8x + 68 
B) y = –8x – 23 
C) 1 17– +


8 2
y x=  


D) 1 23–
8 8


y x=  


E) y = 8x + 41 
 


13. Find the slope-intercept form of the line passing through the points. 
(–4, –1), (4, –4) 
A) 3 1+


8 2
y x=  


B) 3 35– –
8 8


y x=  


C) 3 5– –
8 2


y x=  


D) 8 20– –
3 3


y x=  


E) 8 35– –
3 3


y x=  
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14. Use the intercept form to find the equation of the line with the given intercepts. The 
intercept form of the equation of a line with intercepts (a, 0) and (0, b) is 


1,   0,  0.x y a b
a b


+ = ≠ ≠  


x-intercept: (5, 0)  y-intercept: (0, 2) 
A)  2x + 5y = 1 
B) 12  + 5


10
x y =  


C) 15  + 2
10


x y =  


D)  5x + 2y = 10 
E)  2x + 5y = 10 


 
15. Write the slope-intercept form of the equation of the line through the given point 


parallel to the given line. 
point: (–9, –6)  line: –10x + 5y = 7 
A) 1 51–


10 10
y x=  


B) 1 21– –
2 2


y x=  


C)  y = –10x + 84 
D)  y = 2x + 12 
E)  y = 2x + 3 


 
16. Write the slope-intercept form of the equation of the line through the given point 


perpendicular to the given line. 
point: (–7, –6)  line: 5x + 20y = 6 
A) 1 37– –


5 5
y x=  


B) 1 31– –
4 4


y x=  


C)  y = 4x + 22 
D)  y = 5x – 41 
E) 174 –


2
y x=  
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17. Luigi's Pizza Parlor purchases a mixer for $513. The machine has a useful life of 9 years 
after which time another one will have to be purchased. Assume depreciation of the 
machine is linear. Write a linear equation giving the value V of the mixer during the 9 
years it will be in use. 
A) 1 9


57
V t− +=  


B) 1 9
57


V t +=  


C) 1 513
57


V t− −=  


D) V = –57t + 513 
E) V = 57t − 513 


 
 
Section 2.2 - Functions 
 


18. Does the table describe a function? 
Input value 2001 2002 2003 2004 2005


Output value 50 80 50 70 60
 


A) yes 
B) no 


 
19. Does the table describe a function? 


Input value 30 50 30 40 60
Output value 2001 2002 2003 2004 2005


 


A) no 
B) yes 


 
20. Does the table describe a function? 


Input value 1 3 7 3 1
Output value –11 –8 0 8 11


 


A) yes 
B) no 


 
21. Does the table describe a function? 


Input value –5 –1 0 1 5
Output value –6 –6 –6 –6 –6


 


A) yes 
B) no 
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22. Which set of ordered pairs represents a function from P to Q? 
 
P = {4, 8, 12, 16}  Q = {–4, –2, 0} 
A) {(4, –4), (8, –2), (8, 0), (12, –2), (16, –4)} 
B) {(12, –4), (12, –2), (12, 0)} 
C) {(12, –2), (8, –4), (4, –2), (8, 0), (12, –4)} 
D) {(8, –2), (12, 0), (16, –2)} 
E) {(4, 0), (12, –2), (4, –4), (12, 0)} 


 
23. Which equation does not represent y as a function of x? 


A)  x = 6y + 4 
B)  x = –1 
C)  y = –6x – 9 
D)  y = |–3 + x2| 
E) 4 + 8y x=  


 
24. Which equation does not represent y as a function of x? 


A)  –5y = –4 
B)  9x = –9y 
C)  2x – 2y = 6  
D)  3x2 + 3y = –2 
E)  –9y2 – 7x = 3  


 
25. Evaluate the function at the specified value of the independent variable and simplify. 


 
 f (w) = 5w – 8 
 
 f (0.7) 
A)  3.5w – 40 
B)  11.5 
C)  –4.5 
D)  0.7w – 8 
E)  0.7w + 8 
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26. Evaluate the function at the specified value of the independent variable and simplify. 
 


2


3 2


3 , 1


( ) 3  + 3 , 1 1


3  + 3 , 1


y y


g y y y y


y y y


≤ −⎧
⎪


= − < ≤⎨
⎪


>⎩


 


 
4
5


 g ⎛ ⎞
⎜ ⎟
⎝ ⎠


 


A) 384
125


 


B) 9
5


 


C) 12
5


 


D) 108
25


 


E) 432
125


 


 
27. Evaluate the function at the specified value of the independent variable and simplify. 


 
–2( )


7  + 6
wf w


w
=  


 
 f (x + 5) 
A) –2  – 10


7  + 41
x


x
 


B) –2  + 10
7  + 41


x
x


 


C) –2  – 10
7  + 41


w
w


 


D) 10
29


 


E) 10–
41
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28. Find all real values of x such that f (x) = 0. 
 


2( ) 36 16f x x= −  
A) 3


2
±  


B) 2
3


±  


C) 4
9


±  


D) 4
9


−  


E) 2
3


 


 
29. Find all real values of x such that f (x) = 0. 


 
–8  – 1( )


3
xf x =  


A) 1–
24


 


B) 1
24


±  


C) 1
8


±  


D) 1–
8


 


E) 1
8


 


 
30. Find the value(s) of x for which f (x) = g (x). 


 
 f (x) = x2 – 16x + 4  g (x) = –9x – 6 
A) 


4, 20, 2–
3


 


B) 
4, –16, 2–


3
 


C) 5, 2 
D) –5, –2 
E) 


12, 2–
3
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31. Find the domain of the function. 
 


–9( )
 + 4


xg x
x


=  


A) all real numbers –4x ≠  
B) all real numbers –4x ≠ , 0x ≠  
C) all real numbers 
D) x = –4, x = 0 
E) x = –4 


 
32. Find the domain of the function. 


 
2( ) 9g t t= −  


A)  –3 ≤ t ≤ 3 
B)  t ≤ –3 or t ≥ 3 
C)  t ≥ 0 
D)  t ≤ 3 
E)  all real numbers 


 
33. Find the difference quotient and simplify your answer. 


 


 f (t) = –8t2 + 9t,  (4 ) (4)f h f
h


+ − , h ≠ 0 


A) 17 + h 
B) 72–55 – 8 +t


t
 


C) 729 – 8 +t
t


 


D) 9 – 8h  
E) –55 – 8h 
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34. A rectangle is bounded by the x-axis and the semicircle 264y x= −  (see figure). 
Write the area A of the rectangle as a function of x and determine the domain of the 
function. 
 


264y x= −  


(x, y)


 
  –8         8 
A) 2( ) 2 64A x x x= − , –8 ≤ x ≤ 8 
B) 2( ) 2 64A x x x= − , x ≥ 0 
C) 2( ) 2 64A x x x= − , –8 ≤ x ≤ 8 
D) 2( ) 64A x x x= − , all real numbers 
E) 2( ) 64A x x x= − , x ≥ 0 
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Section 2.3 - Analyzing Graphs of Functions 
 


35. Use the graph of the function to find the domain and range of f. 
 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  
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36. Use the Vertical Line Test to determine in which of the graphs y is not a function of x. 
A) x 


 
B) x 


 
C) x 


 
D) x 


 
E)  All of the choices (A, B, C, and D) represent functions. 
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37. Find the zeroes of the functions algebraically. 
 


2 – 5  + 6( )
–7


x xf x
x


=  


A) 
 x = –3, x = –2, 1–


7
x =  


B)  x = –3, x = –2 
C) 1–


7
x =  


D)  x = 3, x = 2 
E) 


 x = 3, x = 2, 1–
7


x =  


 
38. Find the zeroes of the functions algebraically. 


 
( ) 8  – 5f x x=  


A) 25
8


x =  


B) 25
8


x = ±  


C) 
 5


8
x =  


D) 
 5


8
x = ±  


E)  no real zeroes 
 


39. Use a graphing utility to graph the function and find the zeroes of the function. 
 


8( ) –9 +f x
x


=  


A) 8
9


x =  


B) 9
8


x =  


C) 8–
9


x =  


D) 9–
8


x =  


E)  no real zeroes 
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40. Determine the intervals over which the function is increasing, decreasing, or constant. 


  
 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  
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41. Use a graphing utility to graph the function and visually determine the intervals over 
which the function is increasing, decreasing, or constant. 
 


 
A)  


 
B)  


 
C)   


 
D)  


 
E)   
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42. Use a graphing utility to graph the function and approximate (to two decimal places) 
any relative minimum or relative maximum values. 
 
 f (x) = x3 – 2x2 + x + 5 
A) relative maximum: (0.33, 5.15) 


relative minimum: (1.00, 5.00) 
B) relative maximum: (1.00, 5.00) 


relative minimum: (0.33, 5.15) 
C) relative maximum: (5.15, 0.33) 


relative minimum: (5.00, 1.00) 
D) relative maximum: (5.00, 1.00) 


relative minimum: (5.15, 0.33) 
E) relative maximum: (5.00, 85.00) 


relative minimum: (5.15, 93.58) 
 


43. Graph the function and determine the interval(s) for which f (x) ≥ 0. 
 
 f (x) = –x2 – 2x 


 
A) ( ] [ ), –2 0,−∞ ∞∪  
B) [ ]–2,0  
C) ( )–2,0  
D) ( ) ( ), –2 0,−∞ ∞∪  
E) {–2} 
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44. Determine whether the function is even, odd, or neither. 
 


 
A)  
B)  
C)  


 
45. Write the height h of the rectangle as a function of x. 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  


 
 


46. Find the average rate of change of the function from x1 to x2. 
 
  f (x) = x2 – x + 3  x1 = 0, x2 = 3 
A) 3 
B) –6 
C) 6 
D) 4 
E) 2 


 







Section 2.4 - A Library of Parent Functions 


Copyright © Houghton Mifflin Company. All rights reserved.              93 


47. Use the position equation s = −16t2 + v0t + s0 to write a function that represents the 
situation and give the average velocity of the object from time t1 to time t2. 
 
An object is thrown upward from a height of 94 feet at a velocity of 65 feet per second. 
 
t1 = 1, t2 = 5 
A) 216 65 94s t t= − + + ;  avg. velocity = –124 ft/s 
B) 216 65 94s t t= − + + ;  avg. velocity = 40 ft/s 
C) 216 65 94s t t= − + + ;  avg. velocity = –31 ft/s 
D) 216 94 65s t t= − + + ;  avg. velocity = –2 ft/s 
E) 216 94 65s t t= − + + ;  avg. velocity = 69 ft/s 


 
 
Section 2.4 - A Library of Parent Functions 
 


48. Write the linear function f such that it has the indicated values. 
 
 f(–6) = 7, f(9) = 0 
A) 13 47+


9 3
y x=   


B) 9 145+
13 13


y x=  


C) 7 49+
15 5


y x=  


D) 15 41– –
7 7


y x=  


E) 7 21– +
15 5


y x=  


 
49. Evaluate the function for the indicated values. 


 
a b( ) 4  – 8  + 3f x x=  


 


(i) f (–4)        (ii) f (–4.4)        (iii) f 5
8


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


A) (i) –44        (ii) –49        (iii) –29 
B) (i) –44        (ii) –49        (iii) –25 
C) (i) –45        (ii) –45        (iii) –25 
D) (i) –45        (ii) –45        (iii) –29 
E) (i) –45        (ii) –49        (iii) –29 
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50. Which graph represents the function? 
 


 
A)  


 
B)  


 
C)  


 
D)  


 







Section 2.4 - A Library of Parent Functions 


Copyright © Houghton Mifflin Company. All rights reserved.              95 


E) 


 
 


 
51. Which function does the graph represent? 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  
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52. Which graph represents the function? 


 
A)  


 
B)  


 
C)  


 
D)  
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E)  


 
 


53. Which function does the graph represent? 


 
A) 


 
B)  


 
C)  


 
D)  


 
E)  
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54. A dump-truck driver is paid $13 per hour for regular time and time-and-a-half for 
overtime. The weekly wage function is given by 
 


13 , 0 40
( )


19.5( 40) 520, 40
h h


W h
h h


< ≤⎧
= ⎨ − + >⎩


 


 
where h is the number of hours worked in a week. 
 
The company increased its pay by 3 dollars per hour. What is the new weekly wage 
function? 
A) 13 3, 0 40


( )
22.5( 40) 523, 40


h h
W h


h h
+ < ≤⎧


= ⎨ − + >⎩
 


B) 13 3, 0 40
( )


24( 40) 640, 40
h h


W h
h h
+ < ≤⎧


= ⎨ − + >⎩
 


C) 16 , 0 40
( )


22.5( 40) 523, 40
h h


W h
h h


< ≤⎧
= ⎨ − + >⎩


 


D) 16 , 0 40
( )


22.5( 40) 640, 40
h h


W h
h h


< ≤⎧
= ⎨ − + >⎩


 


E) 16 , 0 40
( )


24( 40) 640, 40
h h


W h
h h


< ≤⎧
= ⎨ − + >⎩
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Section 2.5 - Transformations of Functions 
 


55. Use the graph of  f  to determine which answer is the transformation 


. 


 
A)  


 
B)  


 
C)  


 
D)  


 
E) 
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56. Use the graph of 


    
to write an equation for the function whose graph is shown. 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  


 
 


57. Describe the sequence of transformations from the related common function 3( )f x x=  
to g. 
 


3( ) 5( 5)g x x= −  
A) horizontal shift 5 units right; then vertical stretch by a factor of  5 
B) horizontal shift 5 units left; then vertical stretch by a factor of 5 
C) horizontal shift 5 units left; then vertical shrink by a factor of  5 
D) vertical shift 5 units up; then vertical shrink by a factor of  5 
E) vertical shift 5 units down; then vertical shrink by a factor of  5 


 







Section 2.5 - Transformations of Functions 


Copyright © Houghton Mifflin Company. All rights reserved.              101 


58. Describe the sequence of transformations from the related common function ( )f x x=  
to g. 
 


( ) 8g x x= − +  
A) reflection in the x-axis; then vertical shift 8 units down 
B) reflection in the x-axis; then vertical shift 8 units up 
C) reflection in the y-axis; then vertical shift 8 units up 
D) reflection in the y-axis; then horizontal shift 8 units right 
E) reflection in the y-axis; then horizontal shift 8 units left 


 
59. Write an equation for the function that is described by the following characteristics: 


 
the shape of a b( )f x x= , but reflected in the y-axis, moved four units down 
A) a b( ) 4g x x= − −  
B) a b( ) 4g x x= − +  
C) a b( ) 4g x x= − +  
D) a b( ) 4g x x= − −  
E) a b( ) 4g x x= − +  


 
60. Write an equation for the function that is described by the following characteristics: 


 
the shape of 2( )f x x= , but moved three units down, nine units to the left, and then 
reflected in the x-axis 
A) 2( ) 3 ( 9)g x x= − −  
B) 2( ) 3 ( 9)g x x= − +  
C) 2( ) ( 9) 3g x x= − + −  
D) 2( ) ( 3) 9g x x= − + −  
E) 2( ) 9 ( 3)g x x= − +  
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Section 2.6 - Combinations of Functions: Composite Functions 
 


61. Find ( f + g)(x). 
 
 f (x) = 5x2 – 5x + 4   
g(x) = –6x2 + 9x + 3 
A) ( f + g)(x) = 11x4 – 14x2 + 1 
B) ( f + g)(x) = –x4 + 4x2 + 7 
C) ( f + g)(x) = 11x2 – 14x + 1 
D) ( f + g)(x) = –x2 + 4x + 7 
E) ( f + g)(x) = x2 – 4x – 7 


 
62. Find ( f − g )(x). 


 
6( )


6  – 7
xf x


x
=   3( )g x


x
=  


A) 6  – 3( )( )
5  – 7


xf g x
x


− =  


B) 6  – 25( )( )
6  – 7
xf g x
x


− =  


C) 6  – 11( )( )
6  – 7
xf g x
x


− =  


D) 2


2
6  – 18  – 21( )( )


6  – 7
x xf g x


x x
− =  


E) 2


2
6  – 18  + 21( )( )


6  – 7
x xf g x


x x
− =  


 
63. Find ( fg )(x). 


 
( ) –2f x x=   ( ) –7  – 9g x x=  


A) ( )( ) 14 + 3 2fg x x x=  
B) ( )( ) 3 14 + 2fg x x x=  
C) ( )( ) –9  – 9fg x x=  
D) 2( )( ) 14  – 9fg x x=  
E) 2( )( ) 14  + 18fg x x x=  
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64. Find ( f / g )(x). 
 


2( ) –7  + 4f x x x=   ( ) –9g x x= −  
A) 2–7  + 4( / )( ) ,   9


–9
x xf g x x


x
= ≠


−
 


B) 2–7  + 4( / )( ) ,   –9
–9
x xf g x x


x
= ≠


−
 


C) 2–7  + 4( / )( ) ,   0
–9
x xf g x x


x
= ≠


−
 


D) –7  + 4( / )( ) ,   0
–9
xf g x x= ≠  


E) 27( / )( )  – 4,   0
9
xf g x x= ≠  


 
65. Evaluate the indicated function for f (x) = x2 – 2 and g (x) = x + 9. 


 
( fg )(–2) 
A) 14 
B) –42 
C) –26 
D) –22 
E) –58 


 
66. Evaluate the indicated function for f (x) = x2 – 6 and g (x) = x + 5. 


 
( f − g )(t + 5) 
A) t2 + 9t + 9 
B) t2 + 9t + 19 
C) t2 + 11t + 9 
D) t2 + 11t + 19 
E) t2 − t + 9 


 
67. Find .f gD  


 
 f (x) = –4x + 8  g (x) = x + 9 
A) ( )( )f g x =D –4x – 28 
B) ( )( )f g x =D –4x + 17 
C) ( )( )f g x =D –4x2 – 28x + 72 
D) ( )( )f g x =D –5x – 1 
E) ( )( )f g x =D –5x + 17 
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68. Find .g fD  
 
 f (x) = x – 8  g (x) = x2 
A)  ( )( )g f x =D x2 – 8 
B)  ( )( )g f x =D x2 – 64 
C)  ( )( )g f x =D x2 + 64 
D)  ( )( )g f x =D x2 – 8x + 64 
E)  ( )( )g f x =D x2 – 16x + 64 


 
69. Find .f gD  


 


 f (x) = x + 3  2
3( )
– 9


g x
x


=  


A) 
2


3( )( )f g x
x


=D  


B) 
2


3( )( )
 + 6


f g x
x x


=D  


C) 2


2
3( )( )


 – 9
xf g x


x
=D  


D) 
2
6( )( )
 – 9


f g x
x


=D  


E) 2


2
3  – 24( )( )


 – 9
xf g x
x


=D  


 
70. Find .f gD  


 
2( )  – 3f x x=   ( ) 7g x x= −  


A) 2( )( )  – 14  + 46f g x x x=D  


B) 2( )( )  + 46f g x x=D  


C) 2( )( ) 10 – f g x x=D  


D) 2( )( ) 4 – f g x x=D  


E) 2( )( ) 7  – 3f g x x= −D  
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71. Use the graphs of  f  and g to evaluate the function. 
( )f x


 


( )g x


 
( )( )2f gD  
A) 4 
B) 0 
C) 1 
D) 2 
E) –1 


 
72. The monthly cost C of running the machinery in a factory for t hours is given by 


 
( ) 40 350.C t t= +  


 
The number of hours t needed to produce x products is given by 
 
( ) 2 .t x x=  


 
Find the equation representing the cost C of manufacturing x products. 
A) ( ) 80 350C x x= +  
B) ( ) 80 14000C x x= +  
C) ( ) 42 350C x x= +  
D) ( ) 42 390C x x= +  
E) ( ) 40 352C x x= +  


 
 
Section 2.7 - Inverse Functions 
 


73. Show algebraically that  f and g are inverse functions. 
 


( ) 7  + 9f x x=   – 9( )
7


xg x =  
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74. Show algebraically that  f and g are inverse functions. 
 


( )  + 6f x x=       2( )  – 6,   0g x x x= ≥  
 


75. Find the inverse function of  f. 
 


9( )  – 2f x x=  
A) 1 9( )  – 2f x x− = −  
B) 1 9( )  – 2f x x− =  
C) 1 9( )  – 2f x x− = −  
D) 1 9( )  + 2f x x− =  
E) 1 9( )  + 2f x x− =  


 
76. Find the inverse function of  f. 


 
9  – 3 7( ) ,   –
8  + 7 8


xf x x
x


= ≠  


A) 1 8 9 7( ) ,   
–7  – 3 3


xf x x
x


− −
= ≠  


B) 1 8  + 7 1( ) ,   
9  – 3 3


xf x x
x


− = ≠  


C) 1 8  + 7 1( ) ,   
9  – 3 3


xf x x
x


− = − ≠  


D) 1 –7  – 3 9( ) ,   
8 9 8


xf x x
x


− = ≠
−


 


E) 1 7  + 3 9( ) ,   
8 9 8


xf x x
x


− = ≠
−


 


 
77. Determine whether the function has an inverse function. If it does, find the inverse 


function. 
 


2( )  + 5f x x=  
A) No inverse function exists. 
B) 1( ) 5,  0f x x x− = + ≥  
C) 1( ) 5f x x− = −  
D) 1( )  + 5,  6f x x x− = ≥ −  
E) 1( ) 5f x x− = −  
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78. Determine whether the function has an inverse function. If it does, find the inverse 
function. 
 


( )2


8  – 32, 3
( )


 – 3  – 8, 3


x x
f x


x x


<⎧⎪= ⎨
≥⎪⎩


 


A) No inverse function exists. 
B) 


1
 + 32 , 3
8( )
 + 8 + 3, 3


x x
f x


x x


−
⎧ <⎪= ⎨
⎪ ≥⎩


 


C) 
1


 + 32 , –8
8( )
 + 8 + 3, –8


x x
f x


x x


−
⎧ <⎪= ⎨
⎪ ≥⎩


 


D) 
1


 – 32 , –8
8( )
 + 8 + 3, –8


x x
f x


x x


−
⎧ <⎪= ⎨
⎪ ≥⎩


 


E) 
1


 + 32 , 3
8( )
 + 11, 3


x x
f x


x x


−
⎧ <⎪= ⎨
⎪ ≥⎩


 


 
79. 


Use the functions given by ( )  – 1
8
xf x =  and 3( )g x x=  to find the indicated value. 


 
1( ) (3)f g −D  


A) 32 2  
B) 32 4  
C) 32 3 + 1 
D) 485–


512
 


E) undefined 
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80. You have $6600 to invest in two accounts with simple interest rates of 6% and 4% per 
year, respectively. A model for the total interest I after the first year is 
 


0.06 0.04(6600 )I x x= + −  
 
where x is the number of dollars invested in the account with an interest rate of 6%. 
 
(a) Find the inverse function. 
 
(b) What does each variable represent in the inverse function? 
 
(c) Use the context of the problem to determine the domain of the inverse function. 
 
(d) Determine the amount of money invested in the account with an interest rate of 6% 
when the total interest for the first year is $312. 
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Name: __________________________  Date: _____________ 
 
Section 3.1 - Quadratic Functions and Models 
 


1. Graph the given function. 


 


 
A) 


 
B) 
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C) 


 
D) 


 
E) 


 
2. Compare the graph of ( )2( ) 4  – 9  + 9s x x=  with 2( )s x x= . 


A) ( )2( ) 4  – 9  + 9s x x=  shifts right 9  units, shifts downward 9  units, and shrinks by a 


factor of 1
4


. 


B) ( )2( ) 4  – 9  + 9s x x=  shifts right 9  units, shifts upward 9  units, and stretches by a 
factor of 4 . 


C) ( )2( ) 4  – 9  + 9s x x=  shifts left 9  units, shifts downward 9  units, and stretches by a 
factor of 4 . 


D) ( )2( ) 4  – 9  + 9s x x=  shifts right 9  units, shifts upward 9  units, and shrinks by a 


factor of 1
4


. 


E) ( )2( ) 4  – 9  + 9s x x=  shifts left 9  units, shifts upward 9  units, and stretches by a 
factor of 4 . 
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3. 
Compare the graph of ( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 with 2( )p x x= . 


A) 
( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 shifts right 5  units, shifts downward 6  units, and shrinks 


by a factor of 1
49


− . 


B) 
( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 shifts right 25  units, shifts upward 6  units, and shrinks 


by a factor of 1
49


. 


C) 
( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 shifts left 5  units, shifts downward 6  units, and shrinks 


by a factor of 1
49


. 


D) 
( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 shifts right 5  units, shifts upward 6  units, and shrinks by 


a factor of 1
49


. 


E) 
( )


21( ) –  + 5  – 6
7


p x x⎡ ⎤= ⎢ ⎥⎣ ⎦
 shifts left 25  units, shifts upward 6  units, and shrinks by 


a factor of 1
7


− . 


 
4. Determine the vertex of the graph of the quadratic function 2( )  – 4f x x= . 


A) ( )0, 4  
B) ( )–4,0  
C) ( )–4, –4  
D) ( )0, –4  
E) ( )4,0  
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5. 
Determine the vertex of the graph of the quadratic function 2 13( )  – 3 +


4
f x x x= . 


A) 3 11,
2 2


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 13–3,
4


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 3 13– ,
2 4


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 3 5– ,
4 4


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) 3 ,1
2


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


 
6. From the graph of the quadratic function ( )2( )  – 4  + 9f x x= , determine the equation of 


the axis of symmetry. 
A) 4x =  
B) 9x =  
C) –9x =  
D) –4x =  
E) 9–


4
x =  


 
7. From the graph of the quadratic function 2( )  + 2  + 8f x x x= − , determine the equation of 


the axis of symmetry. 
A) –2x =  
B) 7x =  
C) 8x =  
D) 1x =  
E) 9x =  


 
8. Determine the x-intercept(s) of the quadratic function 2( )  + 10  + 26f x x x= . 


A) ( ) ( )–10,0 , 10,0  
B) ( ) ( )–5,0 , 16,0  
C) ( ) ( )–3,0 , –8,0  
D) ( ) ( )–10,0 , –8,0  
E) no x-intercept(s) 
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9. Determine the x-intercept(s) of the quadratic function 2( )  – 2  – 8f x x x= . 
A) ( ) ( )–2,0 , 4,0  
B) ( ) ( )6,0 , –5,0  
C) ( ) ( )2,0 , –4,0  
D) ( ) ( )–6,0 , 5,0  
E) no x-intercept(s) 


 
10. Write the quadratic function, 2( )  + 12  – 32f x x x= − , in standard form. 


A) ( )2( )  + 6  + 4f x x= −  
B) ( )2( )  – 4  – 6f x x=  
C) ( )2( )  – 6  – 4f x x=  
D) ( )2( )  – 6  + 4f x x= −  
E) ( )2( )  + 4  – 6f x x= −  


 
11. Write the quadratic function, 2( )  + 4  + 5f x x x= , in standard form. 


A) ( )2( )  + 2  – 1f x x= −  
B) ( )2( )  + 2  + 1f x x=  
C) ( )2( )  – 1  + 2f x x= −  
D) ( )2( )  – 1  – 2f x x=  
E) ( )2( )  – 2  – 1f x x= −  


 
12. 


Write the quadratic function, ( )21( ) –  – 18  + 27
9


f x x x= , in standard form. 


A) ( )21( ) –  – 9  + 6
9


f x x=  


B) ( )21( )  – 9  + 6
6


f x x=  


C) ( )21( ) –  + 6  – 9
9


f x x=  


D) ( )21( ) –  + 9  – 6
9


f x x=  


E) ( )21( )  + 9  + 6
6


f x x=  
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13. Find the standard form of the quadratic function shown below: 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  


 
 


14. Write the standard form of the equation of the parabola that has a vertex at ( )3, –4  and 


passes through the point ( )–6,8 . 
A) ( )28( )  – 3  – 6


81
f x x=  


B) ( )24( )  – 3  – 4
27


f x x=  


C) ( )24( )  + 3  – 4
3


f x x=  


D) ( )22( )  + 4  + 8
3


f x x=  


E) ( )24( ) –  + 4  + 6
9


f x x=  
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15. 
Write the standard form of the equation of the parabola that has a vertex at 2 1,


3 9
−⎛ ⎞


⎜ ⎟
⎝ ⎠


 and 


passes through the point ( )2,3 . 
A) 213 2 1( )


4 3 9
f x x⎛ ⎞= + +⎜ ⎟


⎝ ⎠
 


B) 213 3 1( )
32 2 9


f x x⎛ ⎞= − +⎜ ⎟
⎝ ⎠


 


C) 213 2 1( )
32 3 9


f x x⎛ ⎞= + +⎜ ⎟
⎝ ⎠


 


D) 213 2 1( )
4 3 9


f x x⎛ ⎞= − −⎜ ⎟
⎝ ⎠


 


E) 213 3 1( )
8 2 9


f x x⎛ ⎞= − −⎜ ⎟
⎝ ⎠


 


 
16. Find two positive real numbers whose product is a maximum and whose sum is 156 . 


A) 76, 80  
B) 78, 78  
C) 83, 73 
D) 87, 69  
E) 66, 90 


 
17. Find two positive real numbers whose product is a maximum and whose sum of the first 


number and four times the second is 160 . 
A) 128, 8  
B) 96, 16  
C) 88, 18  
D) 80, 20  
E) 56, 26  
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18. A farmer has 216 feet of fencing and wants to build two identical pens for his prize-
winning pigs. The pens will be arranged as shown. Determine the dimensions of a pen 
that will maximize its area. 


 


x


y


x


y  
A) 27 ' 36 '×  
B) 27 ' 72 '×  
C) 21' 52 '×  
D) 7 ' 176 '×  
E) 9 ' 108'×  


19. A Norman window has the shape of a rectangle surmounted by a semicircle as in the 
figure below. If the perimeter of the window is 44 ft, express the area, A, as a function 
of the width, x, of the window.  


 


y


x


y


x  
A) 288( )


2
x xA x −


=  


B) 2 2176 4( )
8


x x xA x π− −
=  


C) ( ) 288 2
( )


4
x x


A x
π+ −


=  


D) 2 2176 4( )
2


x x xA x π− −
=  


E) 2 288 2( )
4


x x xA x π− −
=  
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20. 
The height, ( )h x , of a punted rugby ball is given by 21 19( ) 3


64 32
h x x x= − + + where x is 


the horizontal distance in feet from the point where the ball is punted. How far, 
horizontally, is the ball from the kicker when it is at its highest point? 
A) 19 feet 
B) 24 feet  
C)  41 feet 
D)  22 feet 
E)  29 feet 


 
 
Section 3.2 - Polynomial Functions of Higher Degree 
 


21. Match the equation with its graph. 


 
A)  


 
B)  
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C) 


 
 


D)  


 
E)  


 
 


22. Describe the right-hand and the left-hand behavior of the graph of 5 3( ) 2  – 3  + 7r x x x= . 
A) Because the degree is odd and the leading coefficient is positive, the graph falls to 


the left and falls to the right. 
B) Because the degree is odd and the leading coefficient is positive, the graph rises to 


the left and falls to the right. 
C) Because the degree is odd and the leading coefficient is positive, the graph falls to 


the left and rises to the right. 
D) Because the degree is odd and the leading coefficient is positive, the graph rises to 


the left and rises to the right. 
E) Because the degree is even and the leading coefficient is positive, the graph rises to 


the left and rises to the right. 
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23. Describe the right-hand and the left-hand behavior of the graph of 
4 3( ) –5  + 7  – 18m x x x= . 


A) Because the degree is even and the leading coefficient is negative, the graph falls to 
the left and falls to the right. 


B) Because the degree is even and the leading coefficient is negative, the graph rises to 
the left and falls to the right. 


C) Because the degree is even and the leading coefficient is negative, the graph falls to 
the left and rises to the right. 


D) Because the degree is even and the leading coefficient is negative, the graph rises to 
the left and rises to the right. 


E) Because the degree is odd and the leading coefficient is negative, the graph rises to 
the left and rises to the right. 


 
24. Describe the right-hand and the left-hand behavior of the graph of 


( )3 23( ) –  – 7  – 4 1
5


n x x x x= + . 


A) Because the degree is odd and the leading coefficient is positive, the graph falls to 
the left and falls to the right. 


B) Because the degree is odd and the leading coefficient is negative, the graph rises to 
the left and falls to the right. 


C) Because the degree is odd and the leading coefficient is negative, the graph falls to 
the left and rises to the right. 


D) Because the degree is odd and the leading coefficient is positive, the graph rises to 
the left and rises to the right. 


E) Because the degree is even and the leading coefficient is negative, the graph rises to 
the left and falls to the right. 


 
25. Find all real zeros of the polynomial 3 2( )  – 8  – 9  + 72f x x x x=  and determine the 


mutiplicity of each. 
A) 3x = , multiplicity 2; 8x = , multiplicity 1 
B) 3x = , multiplicity 1; –3x = , multiplicity 1; 8x = , multiplicity 1 
C) 8x = , multiplicity 2; –3x = , multiplicity 1 
D) –3x = , multiplicity 1; –8x = , multiplicity 1; 8x = , multiplicity 1 
E) 8x = , multiplicity 3 


 
26. Find all real zeros of the polynomial 4 2( )  – 40  + 144f x x x=  and determine the 


mutiplicity of each. 
A) 4x = , multiplicity 2; 36x = , multiplicity 2 
B) 2x = , multiplicity 2; –6x = , multiplicity 2 
C) 4x = , multiplicity 2; –6x = , multiplicity 1 
D) –2x = , multiplicity 2; 6x = , multiplicity 2 
E) 2x = , multiplicity 1; –2x = , multiplicity 1; –6x = , multiplicity 1; 6x = , 


multiplicity 1 
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27. Find all real zeros of the polynomial 4 3 2( )  + 5  + 4f x x x x=  and determine the 
mutiplicity of each. 
A) 0x = , multiplicity 2; –4x = , multiplicity 1; –1x = , multiplicity 1 
B) 4x = , multiplicity 2; 1x = , multiplicity 2 
C) 0x = , multiplicity 2; 4x = , multiplicity 1; 1x = , multiplicity 1 
D) –4x = , multiplicity 2; –1x = , multiplicity 2 
E) 0x = , multiplicity 1; 4x = , multiplicity 1; –4x = , multiplicity 1; 1x = , 


multiplicity 1 
 


28. Using a graphing utility, graph 3( )  – 100f x x x=  and approximate the zeros and their 
multiplicity. 
A) 0x = , multiplicity 1; 10x = , multiplicity 2 
B) 0x = , multiplicity 1; 10x = , multiplicity 1; –10x = , multiplicity 1 
C) 0x = , multiplicity 2; –10x = , multiplicity 1 
D) 0x = , multiplicity 3 
E) 10x = , multiplicity 2; –10x = , multiplicity 1 


 
29. Using a graphing utility, graph 5 4 3( )  – 8  + 16f x x x x=  and approximate the zeros and 


their multiplicity. 
A) 0x = , multiplicity 2; 4x = , multiplicity 3 
B) 0x = , multiplicity 2; 4x = , multiplicity 1; –4x = , multiplicity 2 
C) 0x = , multiplicity 3; 4x = , multiplicity 2 
D) 0x = , multiplicity 3; –4x = , multiplicity 2 
E) 0x = , multiplicity 2; 4x = , multiplicity 2; –4x = , multiplicity 1 


 
30. An open box is to be made from a square piece of cardboard, 22 inches on a side, by 


cutting equal squares with sides of length x from the corners and turning up the sides 
(see figure below). Determine the function, V, in terms of x, that represents the volume 
of the box. 


x


x


x


x


  


xx


 
A) 3 2( ) 2  + 22V x x x= −  
B) 3 2( ) 4  + 44V x x x= −  
C) 3 2( ) 4  – 44  + 22V x x x x=  
D) 3 2( ) 4  + 44  – 22V x x x x= −  
E) 3 2( ) 4  – 88  + 484V x x x x=  


 







Section 3.3 - Polynomial and Synthetic Division 


Copyright © Houghton Mifflin Company. All rights reserved.              121 


31. An open box is to be made from a square piece of cardboard, 36 inches on a side, by 
cutting equal squares with sides of length x from the corners and turning up the sides 
(see figure below). If the volume of the box is represented by ( )2( ) 36 2V x x x= − , 
determine the domain of ( )V x . 


x


x


x


x


  


xx


 
A) { }| 0D x x= >  
B) { }| 0 18D x x= < <  
C) { }| 72 144D x x= < <  
D) { }| 0 36D x x= < <  
E) { }|18 36D x x= < <  


 
 
Section 3.3 - Polynomial and Synthetic Division 
 


32. Use long division to divide. 
 ( ) ( )2–6  + 33  – 15  – 5x x x÷  
A) 330–6  + 63 – 


 – 5
x


x
 


B) –6  + 3x  
C) 66–6  + 63 – 


 – 5
x


x
 


D) –6  + 66x  
E) 6  – 3x  


 
33. Use long division to divide. 


 ( ) ( )3 2 – 2  + 16  – 32  – 2x x x x÷  
A) 2 + 8x  
B) 2 12 – 4  + 12


 – 2
x x


x
−  


C) 2 48 – 4  + 24
 – 2


x x
x


+  


D) 2 – 4  + 12x x  
E) 2 + 16x  
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34. Use long division to divide. 
 ( ) ( )3 + 125  + 5x x÷  
A) 2 – 5  + 25x x  
B) 2 25x −  
C) 2 + 5  – 25x x  
D) 2 25x +  
E) 2 525


 + 5
x


x
− +  


 
35. Use long division to divide. 


 ( ) ( )4 2 2 –  + 3  – 4  – 1x x x x÷  
A) 2 + 4  – 4x x  
B) 2 – 4  + 4x x  
C) 2


2


68  + 19 + 4  + 16
 – 4  – 1


xx x
x x


+  


D) 2
2


3 1 – 4  + 4
 – 4  – 1


xx x
x x


−
+  


E) 2
2


4 + 4  – 4
 + 4  – 4


x x
x x


−  


 
36. Use long division to divide. 


 ( ) ( )3 + 5  + 3  – 1x x x÷  
 


37. Use synthetic division to divide. 
 ( ) ( )3 25  – 26  + 35  – 6  – 3x x x x÷  
A) 25  – 13  + 6x x  
B) 25  – 11  + 2x x  
C) 25  + 5  + 3x x  
D) 25  – 16  – 5x x  
E) 25  + 7  – 10x x  


 
38. Use synthetic division to divide. 


 ( ) ( )3 28 + 5  – 38  – 11  + 2x x x x÷  
A) 25  – 18  – 8x x  
B) 25  + 9  – 5x x   
C) 25  – 9  – 2x x  
D) 25  – 21  + 4x x  
E) 25  + 9  – 20x x  
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39. Use synthetic division to divide. 
 ( ) ( )3 – 12  + 16  – 2x x x÷  
A) 2 + 2  – 8x x  
B) 2 – 2  – 12x x  
C) 2 + 4  + 4x x  
D) 2 + 6  + 8x x  
E) 2 + 4  – 4x x  


 
40. Use synthetic division to divide. 


 
3 2–12  + 77  – 131  + 60


3  – 5
x x x


x
 


A) 23  – 3  + 9x x  
B) 216  + 48  – 12x x  
C) 2–36  – 3  + 144x x  
D) 2–12  + 12  + 144x x  
E) 2–4  + 19  – 12x x  


 
41. Use synthetic division to divide. 


 
3 22  + 13  + 26  + 15


5+
2


x x x


x
 


 
42. Write 3 2( )  – 7  +  – 64f x x x x=  in the form ( ) ( )( )f x x k q x r= − +  when 8k = . 


A) ( )( )2( )  – 8  +  + 9f x x x x=  
B) ( )( )2( )  – 8  +  + 9  + 8f x x x x=  
C) ( )( )2( )  + 8  +  + 9  – 8f x x x x=  
D) ( )( )2( )  + 8  –  + 9  + 8f x x x x=  
E) ( )( )2( )  – 8  –  + 9  – 8f x x x x=  


 
43. Write 3 2( )  – 13  + 28  + 40f x x x x=  in the form ( ) ( )( )f x x k q x r= − +  when 


7 7k = + , and demonstrate that ( )f k r= . 
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44. If 2( ) 3  – 6  + 5f x x x= , use synthetic division to evaluate ( )–6f . 
A) ( )–6 –5f =  
B) ( )–6 –67f =  
C) ( )–6 23f =  
D) ( )–6 149f =  
E) ( )–6 77f =  


 
45. 


If 2( ) –  + 2  – 3f x x x= , use synthetic division to evaluate 1
4


f ⎛ ⎞
⎜ ⎟
⎝ ⎠


. 


A) 1 29–
4 4


f ⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


B) 1 81–
4 32


f ⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


C) 1 41–
4 16


f ⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


D) 1 13–
4 2


f ⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


E) 1 25–
4 8


f ⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


 
46. If –3x =  is a root of 3 2 +  – 9  – 9 0x x x = , use synthetic division to factor the 


polynomial completely and list all real solutions of the equation. 
A) ( )( )( ) – 1  + 3  – 3x x x ; 1, – 3, 3x =  
B) ( )( )( ) + 1  + 3  – 3x x x ; –1, – 3, 3x =  
C) ( )( )2 + 1  + 3x x ; –1, – 3x =  
D) ( ) ( )2 + 1  + 3x x ; –1, – 3x =  
E) ( )( )( ) + 1  – 1  – 3x x x ; –1, 1, 3x =  
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47. 
If 2


7
x =  is a root of 3 249  – 126  + 60  – 8 0x x x = , use synthetic division to factor the 


polynomial completely and list all real solutions of the equation. 
A) ( )( )( )7  – 2 7  + 2  – 2x x x ; 2 2, – , 2


7 7
x =  


B) ( ) ( )27  + 2  – 2x x ; 2– , 2
7


x =  


C) ( )( )27  – 2  – 2x x ; 2 , 2
7


x =  


D) ( )( )27  + 2  – 2x x ; 2– , 2
7


x =  


E) ( ) ( )27  – 2  – 2x x ; 2 , 2
7


x =  


 
48. If 2x =  is a root of 3 2 + 3  – 2  – 6 0x x x = , use synthetic division to factor the 


polynomial completely and list all real solutions of the equation. 
A) ( )( )2


 – 3 2x x − ; 3, 2  


B) ( ) ( )2 – 3 2x x − ; 3, 2  


C) ( )( )( ) + 3 2 2x x x− + ; –3, 2, 2−  


D) ( )( )2
 + 3 2x x + ; –3, 2−  


E) ( )( )2
 + 3 2x x + ; –3, 2−  


 
49. Using the factors ( ) – 2x  and ( )– 3x , find the remaining factor(s) of 


3 2( )  – 4  +  + 6f x x x x=  and write the polynomial in fully factored form. 
A) ( )( )( )( )  – 2  – 3  + 1f x x x x=  
B) ( )( )2( )  – 2  – 3f x x x=  
C) ( )( )( )( )  – 2  – 3  – 1f x x x x=  
D) ( ) ( )2( )  – 2  – 3f x x x=  
E) ( )( )( )( )  – 2  – 3  + 5f x x x x=  
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50. Using the factors ( )3  + 4x  and ( )– 1x , find the remaining factor(s) of 
4 3 2( ) –12  + 35  + 20  – 55  + 12f x x x x x=  and write the polynomial in fully factored form. 


A) ( )( )( )( )( ) 3  + 4 3  + 4 4  – 1  – 1f x x x x x=  
B) ( )( )( )( )( ) 3  + 4 –  + 3 4  – 1  – 1f x x x x x=  
C) ( ) ( )( )2( ) 3  + 4 4  – 1  + 1f x x x x=  
D) ( )( ) ( )2( ) 3  + 4 –  – 3  + 1f x x x x=  
E) ( ) ( )2 2( ) 3  + 4  – 1f x x x=  


 
51. Use the zero or root feature of a graphing utility to approximate the zeros of 


             
accurate to the nearest thousandth. 
A)  
B)  
C)  
D)  
E)  


 
52. 


Simplify the rational expression, 
3 2–3  + 7  + 7  – 3


–3  + 1
x x x


x
, by using long division or 


synthetic division. 
A) 2 + 2  + 3x x  
B) 2 – 6  + 1x x  
C) 2 + 4  – 3x x  
D) 2 – 4  + 9x x  
E) 2 – 2  – 3x x  


 
53. 


Simplify the rational expression, 
4 3 2


2


– 17  + 106  – 288  + 288
– 8  + 16


x x x x
x x


, by using long 


division or synthetic division. 
A) 2 – 9  + 18x x  
B) 2 + 3  + 18x x−  
C) 2 – 3  + 36x x  
D) 2 – 6  + 36x x−  
E) 2 – 7  + 12x x  
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Section 3.4 - Zeros of Polynomial Functions 
 


54. Find all zeros of the function ( )( )2 3( )  + 5  – 8f x x x x= . 
A) –5,8x =  
B) 0,5, –2x =  
C) 0, –5,2, –1 1 3 , –1 1 3x i i= − +  
D) 5, –8x =  
E) 0, –5,2x =  


 
55. Find all zeros of the function ( )( )( )( )  – 2  + 4  – 4f x x x i x i= . 


A) –2, – 4 , 4x i i=  
B) 2, 4x i=  
C) 2, – 4, 4x =  
D) 2, – 4 , 4x i i=  
E) 2x =  


 
56. Find all zeros of the function ( )( ) ( ) ( )( )  – 4  + 2 4 + 2 4 – 2f x x x x i x i= + −⎡ ⎤ ⎡ ⎤⎣ ⎦ ⎣ ⎦ . 


A) –4, 2, 4 2 , 4 2x i i= − +  
B) 4, – 2, – 4 2 , 4 2x i i= − −  
C) 4, – 2, 4 2 , – 4 2x i i= + +  
D) –4, 2, 4 2 , – 4 2x i i= + −  
E) 4, – 2, – 4 2 , 4 2x i i= − +  


 
57. Find all the rational zeros of the function 4 3 2( ) –3  + 4  + 52  – 64  – 64f x x x x x= . 


A) 3–2,4, –4,
2


x =  


B) –3, –8,4x =  
C) 22,4, –4, –


3
x =  


D) 1 4 2– , – , – , – 4
2 3 3


x =  


E) 4 2–3, –8, – , –
3 3


x =  
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58. Find all the rational zeros of the function 5 4 3 2( ) 2  + 3  – 9  – 3  – 11  – 6f x x x x x x= . 
A) 1 , –3,1


2
x =  


B) 2 , –1,2
3


x =  


C) 1 3– , – ,2
2 2


x =  


D) 1 3– , –
2 2


x =  


E) 1– , –3,2
2


x =  


 
59. Find all the rational zeros of the function 5 4 3 2( )  + 4  – 2  – 14  – 3  – 18f x x x x x x= . 


A) 1, –1, –3,2x =  
B) 2, –3x =  
C) 1,3, –2x =  
D) 3,1x =  
E) 1, –1,3, –3, –2x =  


 
60. Find all real solutions of the polynomial equation 4 3– 7  + 42  – 36 0x x x = . 


A) 1, 6, 6x = ±  
B) 1, 36x =  
C) 1, – 7, –6x =  
D) 1, – 36,12x =  
E) 1, 6x = ±  


 
61. Find all real solutions of the polynomial equation 


6 5 4 3 26  +  + 29  + 5  + 19  + 4  – 4 0x x x x x x = . 
A) 1 1, – , 1


3 2
x = ±  


B) 1 1– , , 2
3 2


x = ±  


C) 1 1, –
3 2


x =  


D) 1 1, , 1
3 2


x = ± ± ±  


E) 1 1, , 2
3 2


x = ± ± ±  
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62. Use the zero or root feature of a graphing utility to approximate the zeros of the function 
6 4 2( )  – 8  + 9  + 18f x x x x=  accurate to the nearest thousandth. 


A) 1± , 2.449, 1.732 
B) i± , –2.449, –1.732 
C) i± , ± 2.449, ± 1.732 
D) 2.449, 1.732 
E) 1± , – 2.449, 1.732 


 
63. Use the zero or root feature of a graphing utility to approximate the zeros of the function 


4 3 2( ) 6  + 9 9 6f x x x x x= − −  accurate to the nearest thousandth. 
A) 0, 3x i= ± , 2.449 
B) 3x i= , 2.449 
C) 9x = , –2.449 
D) 0, 3x i= ±  
E) 0, 3x = ± , 2.449 


 
64.  Given –4 i  is a root, determine all other roots of 3 2( )  – 5  + 16  – 80f x x x x= . 


A) 5,4x i= ±  
B) –4, 5x i= ±  
C) 5, 4x = ±  
D) 5,4x i=  
E) 5, 4x = ±  


 
65. Given 3 i+  is a root, determine all other roots of 4 3 2( )  – 12  + 64  – 168  + 180f x x x x x= . 


A) 3 , 3 3 , 2x i i i= + ± −  
B) 3 , 2x i i= − ±  
C) 3 , 3 3 , 2x i i i= − − +  
D) 3 , – 3 3x i i= − ±  
E) 3 , 3 3x i i= − ±  


 
66. Given 1 i+  is a root, determine all other roots of 5 4 3 2( )  – 8  + 24  – 32  + 20f x x x x x x= .  


A) 3 , 1x i i= + −  
B) 3 , 1 , 0x i i= + −  
C) 3 , 1 , 0x i i= ± −  
D) 3 , 1 , 0x i i= − −  
E) 3 , 1x i i= − −  
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67. Write 3 2( )  +  + 36  + 36f x x x x=  as a product of linear factors. 
A) ( )( )21 6x x x= − +  
B) ( ) ( )21 6x x x i= − −  
C) ( )( ) 21 6x x x= − −  
D) ( )( )( ) + 1 6 6x x x i x i= + −  
E) ( )( )( )1 1 6x x x x= + − +  


 
68. Write 4 3 2( )  – 12  + 59  – 138  + 130f x x x x x=  as a product of linear factors. 


A) ( )( )( )( )3 3 2 3 2 2x i x i x i x i− − − + − − − +  
B) ( )( )( )( )3 3 2 2x i x i x i x i− − − + − − − +  
C) ( )( )( )( )3 3  + 3 2 2x i x i x i x i− − − + − − +  
D) ( )( )( )( )3 3  – 2 3  – 2 3x i x i x i x i− + − − + −  
E) ( )( )( )( )3 3  – 3 2  – 3 2x i x i x i x i− + − − + −  


 
69. Write 5 4 3 2( )  – 8  + 24  – 32  + 20f x x x x x x=  as a product of linear factors. 


A) ( ) ( )3 23 1x i x i− + − −  
B) ( )( )( )2 3 1 1x x i x i x i− − − + − −  
C) ( )( )( )( )3 3 1 1x x i x i x i x i− + − − − + − −  
D) ( )( )3 3 1x x i x i− − − −  
E) ( ) ( )2 33 1x i x i− − − −  


 
70. Use Descartes' Rule of Signs to determine the possible number of positive and negative 


zeros of 5( ) 5  + 10f x x x= . 
A) 5 positive reals or 3 positive reals or 1 positive real; no negative reals 
B) 1 positive real; 3 negative reals or 1 negative real 
C) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real 
D) 1 positive real; 5 negative reals or 3 negative reals or 1 negative real 
E) no positive reals; no negative reals 


 
71. Use Descartes' Rule of Signs to determine the possible number of positive and negative 


zeros of 3 2( ) 6  – 2  + 5  – 5f x x x x= . 
A) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real 
B) 3 positive reals or 1 positive real; no negative reals 
C) 1 positive real; 3 negative reals or 1 negative real 
D) 1 positive real; 3 negative reals or 1 negative real 
E) no positive reals; no negative reals 
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72. Use Descartes' Rule of Signs to determine the possible number of positive and negative 
zeros of 3 2( )  + 5  + 3  + 6f x x x x= . 
A) 3 positive reals or 1 positive real; 3 negative reals or 1 negative real 
B) 3 positive reals or 1 positive real; no negative reals 
C) 0 positive real; 3 negative reals or 1 negative real 
D) 1 positive real; 3 negative reals or 1 negative real 
E) no positive reals; no negative reals 


 
73. Find all the real zeros of 3 2( ) 9  + 48  – 35  + 6f x x x x= . 


A) 1 , – 6
3


x =  


B) 1 1,
2 6


x =  


C) 1– , – 3
6


x =  


D) 1 1,
3 6


x =  


E) 1 , 6
3


x =  


 
74. Find all the real zeros of 3 2( ) –3  – 8  – 3  – 8f x x x x= . 


A) 8 3– ,
3 8


x =  


B) –3, 1, – 8x =  
C) 81, –


3
x = ±  


D) 8–
3


x =  


E) 1 1– , –
3 8


x =  
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75. An open box is to be made from a square piece of cardboard, 36 inches on a side, by 
cutting equal squares with sides of length x from the corners and turning up the sides 
(see figure below). After determining the function V, in terms of x, that represents the 
volume of the box, use a graphing utility to estimate the dimensions that will maximize 
its volume. 


x


x


x


x


  


xx


 
A) 12" × 12" × 6"   
B) 24"  × 24"  × 6"  
C) 24"  × 24"  × 12" 
D) 18" × 18" × 12" 
E) 6"  × 6"  × 3"  


 
76. A farmer wants to enlarge an existing rectangular pig pen such that the total area of the 


new pen is twice as large as the original pen. The current pen's dimensions are 20' × 27'. 
The farmer wants to add 14 feet more to the long side than to the the short side. Find the 
dimensions of the new pen. 
A) 4 feet × 18 feet 
B) 24 feet × 45 feet 
C) 24 feet × 31 feet 
D) 24 feet × 38 feet 
E) 24 feet × 41 feet 


 
 
Section 3.5 - Mathematical Modeling and Variation 
 


77. 
Determine whether the variation model below is of the form y kx=  or ky


x
= . 


x  143  156  169  182  195  
y  33  36  39  42  45   


A) y kx=  
B) ky


x
=  
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78. 
After determining whether the variation model below is of the form y kx=  or ky


x
= , 


find the value of k . 
x  21 28  35  42  49  
y  9  12  15  18  21  


A) 7k =  
B) 1


7
k =  


C) 7
3


k =  


D) 3
7


k =  


E) 7
9


k =  


 
79. 


After determining whether the variation model below is of the form y kx=  or ky
x


= , 


find the value of k . 
x  4  8  12  16  20  


y  1
6


 1
12


 1
18


 1
24


 1
30


 
 


A) 1
4


k =  


B) 2
3


k =  


C) 1
2


k =  


D) 5
4


k =  


E) 3
2


k =  


 
80. 


Determine whether the variation model below is of the form y kx=  or ky
x


= . 


x  20  40  60  80  100  


y  1
30


 1
60


 1
90


 1
120


 1
150


 
 


A) y kx=  
B) ky


x
=  
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81. Assume that y is directly proportional to x. If 16x = and 12y = , determine a linear 
model that relates y and x. 
A) 4


3
y x=  


B) 3
5


y x=  


C) 3
2


y x=  


D) 3
4


y x=  


E) 2
3


y x=  


 
82. The simple interest on an investment is directly proportional to the amount of the 


investment. By investing $7250 in a certain certificate of deposit, you obtained an 
interest payment of $174.00 after 1 year. Determine a mathematical model that gives the 
interest, I , for this CD after 1 year in terms of the amount invested, P. 
A) ( )0.022I P=  
B) ( )0.027I P=  
C) ( )0.019I P=  
D) ( )0.028I P=  
E) ( )0.024I P=  


 
83. The sales tax on an item with a retail price of $956 is $76.48. Create a variational model 


that gives the retail price, y, in terms of the sales tax, x, and use it to determine the retail 
price of an item that has a sales tax of $90.82. 
A) $1147.48  
B) $1137.24  
C) $1079.56  
D) $1106.88  
E) $1135.25  


 
84. The electrical resistance, R , of a wire is directly proportional to its length, l , and 


inversely proportional to the square of its diameter, d .  A wire 20 meters long of 
diameter 2 millimeters has a resistance of 10 ohms. Find the resistance of a wire made 
of the same material that has a diameter of 3 millimeters and is 45 meters long. 
A) 12.5 ohmsR =  
B) 13.5 ohmsR =  
C) 13.8 ohmsR =  
D) 10 ohmsR =  
E) 0.100 ohmsR =  
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85. Find a mathematical model for the verbal statement: 
 " z  varies directly as the square of  s  and inversely as n ." 
A) 2ksz


n
=  


B) 2z ks n=  
C) 2sz k


n
⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


D) ( )2z k sn=  
E) 2nz k


s
⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


 
86. Find a mathematical model for the verbal statement: 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  
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87. Find the constant of proportionality for the following situation: 
 "y  is jointly proportional to x  and z and inversely proportional to w." 
 6, 7, 5w x y= = = , and 8z =  
A) 20


21
k =  


B) 35
48


k =  


C) 15
28


k =  


D) 5
336


k =  


E) 28
3


k =  


 
88. Find the constant of proportionality for the following situation: 


 "y is jointly proportional to x and 5w ." 
 3, –8w x= = , and 5y =  
A) 40–


27
k =  


B) 5–
216


k =  


C) 5–
1944


k =  


D) 5
192


k =  


E) 320
9


k =  


 
89. Hooke's law states that the magnitude of force, F , required to stretch a spring x  units 


beyond its natural length is directly proportional to x . If a force of 2 pounds stretches a 
spring from its natural length of 14 inches to a length of 14.7 inches, what force will 
stretch the spring to a length of 15.5 inches? Round answer to nearest hundredth. 
A) 3.38F =  
B) 3.56F =  
C) 4.00F =  
D) 4.29F =  
E) 5.15F =  
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Name: __________________________  Date: _____________ 
 
Section 4.1 - Rational Functions and Asymptotes 
 


1. The graph of the function 


 
is shown below. Determine the vertical and horizontal asymptotes of its graph. 


  
A)  
B)  
C)  
D)  
E)  
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2. The graph of the function 


 
 is shown below. Determine the domain. 


  
A)  
B)  
C)  
D)  
E)  


 
3. Determine the equations of the vertical and horizontal asymptotes of the graph of the 


function 2( )
 – 1


f x
x


= . 


A) horizontal: 0x = ; vertical: 1y =  
B) horizontal: –1y = ; vertical: 0x =  
C) horizontal: 2y = ; vertical: 1x =  
D) horizontal: 0y = ; vertical: 1x =  
E) horizontal: 1x = ; vertical: –2y =  


 
4. Determine the equations of the vertical and horizontal asymptotes of the graph of the 


function ( )
 + 1
xf x


x
= . 


A) horizontal: 0x = ; vertical: –1y =  
B) horizontal: 1y = ; vertical: 0x =  
C) horizontal: 1y = ; vertical: –1x =  
D) horizontal: 0y = ; vertical: –1x =  
E) horizontal: –1x = ; vertical: –1y =  
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5. Determine the equations of the vertical and horizontal asymptotes of the graph of the 


function 
2


2( )
 – 25
xf x


x
= . 


A) horizontal: 1y = ; vertical: 5 and –5x x= =  
B) horizontal: –5y = ; vertical: 1x =  
C) horizontal: –1x = ; vertical: 5 and –5y y= =  
D) horizontal: 1y = ; vertical: 5x =  
E) horizontal: 5 and –5x x= = ; vertical: –1y =  


 
6. 


Determine the domain of the function 
( )3


3( )
– 1


f x
x


= . 


A) Domain: all real numbers except –3 and 1x =  
B) Domain: all real numbers except 1x =  
C) Domain: all real numbers except –3 and –1x =  
D) Domain: all real numbers except 3 and 1x =  
E) Domain: all real numbers 


 
7. 


Determine the domain of the function 
2


2


– 1( )
+ 3  + 2
xf x


x x
= . 


A) Domain: all real numbers except –1 and 2x =  
B) Domain: all real numbers except 2x =  
C) Domain: all real numbers except –1 and – 2x =  
D) Domain: all real numbers except 1 and 2x =  
E) Domain: all real numbers 


 
8. 


Determine the domain of the function 
2


2


+  – 20( )
+ 25


x xf x
x


= . 


A) Domain: all real numbers except –5 and – 4x =  
B) Domain: all real numbers except –25x =  
C) Domain: all real numbers except –5 and 4x =  
D) Domain: all real numbers except 5 and – 4x =  
E) Domain: all real numbers 
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9. Which of the following is the graph of the given equation? 


 
A)  


 
B)  
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C)  


 
D)  


 
E)  
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10. 
Determine the zeros (if any) of the rational function 


2 – 4( )
– 6


xf x
x


= . 


A) x = 6 
B) 1 1, –


3 3
x x= =  


C) x = –4, x = 4 
D) x = –2, x = 2 
E) no zeros 


 
11. 


Determine the zeros (if any) of the rational function 2


2( ) 7
+ 7


g x
x


= + . 


A) 7, 7x x= − =  
B) –2x =  
C) 2 2– ,


7 7
x x= =  


D) x = –7, x = 7 
E) no zeros 


 
12. 


Determine the zeros (if any) of the rational function 
3


2


– 1( )
+ 5


xg x
x


= . 


A) x = –1, x = 1 
B) x = 1 
C) 5, 5, 1x x x= − = =  
D) 5, 5, –1, 1x x x x= − = = =  
E) no zeros 


 
13. 


Given 
2 – 4( ) , ( )  – 2
 + 2


xf x g x x
x


= = : 


 
a. Determine the domains of ( ) and ( )f x g x . 
b. Simplify ( )f x  and find any vertical asymptotes. 
c. Complete the table. 
 


x  –4  –3.5  –3  –2.5  –2  –1.5  –1 
( )f x         
( )g x         


 
d. Explain how the two functions differ. 
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14. 
Given 2


3  + 2 1( ) , ( )
3  + 2


xf x g x
x x x


= = : 


 
a. Determine the domains of ( ) and ( )f x g x . 
b. Simplify ( )f x  and find any vertical asymptotes. 
c. Complete the table. 
 


x  1−  
2–
3


 0  
2
3


 1 2  3  


( )f x         
( )g x         


 
d. Explain how the two functions differ. 


 
15. 


Given 2


5  – 15 5( ) , ( )
 – 7  + 12  – 4


xf x g x
x x x


= = : 


 
a. Determine the domains of ( ) and ( )f x g x . 
b. Simplify ( )f x  and find any vertical asymptotes. 
c. Complete the table. 
 


x  0  1 2  3  4  5  6  
( )f x         
( )g x         


 
d. Explain how the two functions differ. 


 
16. 


Determine the value that 1( ) 3f x
x


= −  approaches as x increases and decreases in 


magnitude without bound. 
A) 4  
B) 3  
C) 2  
D) 1 
E) 0  
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17. 
Determine the value that 3 5( )


6
xf x
x
−


=
−


 approaches as x increases and decreases in 


magnitude without bound. 
A) 6  
B) 5  
C) 4  
D) 3  
E) 2  


 
18. 


Determine the value that 2


3 5( )
6


xf x
x
−


=
−


 approaches as x increases and decreases in 


magnitude without bound. 
A) 7  
B) 5  
C) 3  
D) 1 
E) 0  


 
19. 


Find the domain of 2


+ 4( )
– 16


xf x
x


= . 


A) all real numbers except –4 and 4x x= =  
B) all real numbers except –4x =  
C) all real numbers except 4x =  
D) all real numbers except 16x =  
E) all real numbers 


 
20. 


Find the domain of 
2


2


– 1( )
+  – 2


xf x
x x


= . 


A) all real numbers except –2x =  
B) all real numbers except –1, 1 and –2x x x= = =  
C) all real numbers except 1 and –2x x= =  
D) all real numbers except 2 and –1x x= =  
E) all real numbers 


 
21. 


Find the domain of 
2


2


–4  – 3  – 1( )
+  + 1


x xf x
x x


= . 


A) all real numbers except –1 and 4x x= =  
B) all real numbers except –1x =  
C) all real numbers except –3x =  
D) all real numbers except 1x =  
E) all real numbers 
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22. 
Determine the equations of any horizontal and vertical asymptotes of 2


+ 5( )
– 25


xf x
x


= . 


A) horizontal: 0y = ; vertical: none 
B) horizontal: 5y = ; vertical: 0x =  
C) horizontal: 0y = ; vertical: –5x =  
D) horizontal: 0y = ; vertical: 5x =  
E) horizontal: –5y = ; vertical: 5x =  


 
23. Determine the equations of any horizontal and vertical asymptotes of 


2


2


 – 4( )
 + 3  – 10
xf x


x x
= . 


A) horizontal: 0y = ; vertical: none 
B) horizontal: 5y = ; vertical: 0x =  
C) horizontal: 1y = ; vertical: –5x =  
D) horizontal: 1y = ; vertical: 2 and –5x x= =  
E) horizontal: –2y = ; vertical: –5x =  


 
24. Determine the equations of any horizontal and vertical asymptotes of 


2


2


2  –  – 9( )
 + 3  + 3


x xf x
x x


= . 


A) horizontal: 2y = ; vertical: none 
B) horizontal: 4y = ; vertical: 0x =  
C) horizontal: 1y = ; vertical: –3x =  
D) horizontal: –2y = ; vertical: 3 and –4x x= =  
E) horizontal: –3y = ; vertical: –4x =  


 
25. "Young's Rule" is a formula that is used to adjust adult dosage levels for young children. 


If a denotes the adult's dosage (in milliliters) and if t is the age of the child (in years), 


then the child's dose y is given by
12


aty
t


=
+


.  Determine a child's age, t, if the child's 


dosage is 3  mL and the corresponding adult's dosage is 9  mL.  Round answer to nearest 
year. 
A) 8  years old 
B) 7  years old 
C) 6  years old 
D) 5  years old 
E) 4  years old 
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26. The relationship between the number S of spawners and the number M of offspring that 
live to maturity of a certain salmon population can be described by the formula 


( )4600
 + 450


S
M


S
= . Determine the number of spawners that would yield 80% of the greatest 


possible number of offspring that can survive. Round answer to nearest whole spawner. 
A) 4600  spawners 
B) 3840  spawners 
C) 3200  spawners 
D) 1800  spawners 
E) 1550  spawners 


 
27. The population density D (in people/mi2) of a certain metropolis is related to the 


distance x (in miles) from the center of the city by the formula 2


6500
 – 49


xD
x


= . Within 


what distance, from the center of the city, will the population density meet or exceed 
400  people/mi2? Round answer to nearest tenth of a mile. 
A) 19.1 miles 
B) 18.8  miles 
C) 18.4  miles 
D) 17.9  miles 
E) 17.6  miles 
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Section 4.2 - Graphs of Rational Functions 
 


28. Given the graph of  


   
below, determine which of the following graphs represents 


 . 


  
A) 
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B) 


 
 


C)  


  
D)  
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E) 


 
 


 
29. 


Determine the domain of 
2


2( )
+ 25
xf x


x
= . 


A) all real numbers except –25x =  
B) all real numbers except –5 and 5x x= =  
C) all real numbers except –5 and 1x x= =  
D) all real numbers except 5x =  
E) all real numbers 


 
30. 


Determine the domain of 2


5  + 5( )
– 5


xf x
x x


= . 


A) all real numbers except 1, 0, and 5x x x= − = =  
B) all real numbers except 0 and 5x x= =  
C) all real numbers except –5 and 1x x= = −  
D) all real numbers except 5x =  
E) all real numbers 


 
31. 


Determine the domain of 
2


3 2


+ 10  + 24( )
+ 6  – 6


x xf x
x x x


=
−


. 


A) all real numbers except 1, 1, –6, and –4x x x x= − = = =  
B) all real numbers except –6 and –4x x= =  
C) all real numbers except 1, 1, and –6x x x= − = =  
D) all real numbers except 6x =  
E) all real numbers 
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32. 
Identify all intercepts of 


2


2( )
+ 36
xf x


x
= . 


A) x-intercept: none; y-intercept: ( )0,7  
B) x-intercept: ( )0,0 ; y-intercept: ( )0,0  
C) x-intercept: none; y-intercept: ( )0,1  
D) x-intercepts: ( ) ( )–6,0 and 6,0 ; y-intercept: ( )0,1  
E) x-intercept: none; y-intercept: none 


 
33. 


Identify all intercepts of 2


6  + 6( )
– 6


xf x
x x


= . 


A) x-intercept: ( )1,0− ; y-intercept: none 
B) x-intercept: ( )1,0− ; y-intercept: ( )0,6  
C) x-intercept: ( )1,0 ; y-intercept: none 
D) x-intercept: ( )0,0 ; y-intercept: ( )0,0  
E) x-intercept: none; y-intercept: none 


 
34. 


Identify all intercepts of 
2


3 2


+ 6  + 8( )
+ 4  – 4
x xf x


x x x
=


−
. 


A) x-intercept: ( )0,0 ; y-intercept: ( )0,0  
B) x-intercepts: ( ) ( ) ( )–4,0 , 1,0 , 1,0− ; y-intercept: ( )0, – 2  
C) x-intercept: ( )–2,0 ; y-intercept: ( )0, – 2  
D) 


x-intercept: 3– ,0
2


⎛ ⎞
⎜ ⎟
⎝ ⎠


; y-intercept: none 


E) x-intercept: none; y-intercept: none 
 


35. 
Determine the equations of any horizontal and vertical asymptotes of 


2


2( )
+ 36
xf x


x
= . 


A) horizontal: 6y = ; vertical: –6x =  
B) horizontal: 1x = ; vertical: none 
C) horizontal: –6y = ; vertical: 1x =  
D) horizontal: 1y = ; vertical: none 
E) horizontal: none; vertical: none 
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36. 
Determine the equations of any horizontal and vertical asymptotes of 2


3  + 3( )
– 3


xf x
x x


= . 


A) horizontal: –3y = ; vertical: 3 and 0x x= =  
B) horizontal: 3y = ; vertical: –3 and 0x x= =  
C) horizontal: 0y = ; vertical: 3 and 0x x= =  
D) horizontal: 0y = ; vertical: 0x =  
E) horizontal: none; vertical: none 


 
37. Determine the equations of any horizontal and vertical asymptotes of  


2


3 2


 + 8  + 15( )
 + 5  – 5
x xf x


x x x
=


−
. 


A) horizontal: 0y = ; vertical: 1 and 1x x= − =  
B) horizontal: 0y = ; vertical: 1 and –5x x= =  
C) horizontal: 1y = ; vertical: –5x =  
D) horizontal: 0y = ; vertical: –5 and –3x x= =  
E) horizontal: none; vertical: none 


 
38. 


Given 
2 – 16( ) , ( )  – 4
 + 4


xf x g x x
x


= = : 


 
a. Determine the domains of ( ) and ( )f x g x . 
b. Simplify ( )f x  and find any vertical asymptotes. 
c. Complete the table. 
 


x  –6  –5.5  –5  –4.5  –4  –3.5  –3  
( )f x         
( )g x         


 
d. Explain why a graphing utility may not show the difference in the domains of  f  
and  g. 
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39. 
Given 2


5  – 15 5( ) , ( )
 – 7  + 12  – 4


xf x g x
x x x


= = : 


 
a. Determine the domains of ( ) and ( )f x g x . 
b. Simplify ( )f x  and find any vertical asymptotes. 
c. Complete the table. 
 


x  0  1 2  3  4  5  6  
( )f x         
( )g x         


 
d. Explain how the two functions differ. 


 
40. 


Given 
2 + 5  – 2( )


 + 7
x xf x


x
= , determine the equations of any slant and vertical asymptote. 


A) slant:  – 2y x= ; vertical: –7x =  
B) slant:  + 12y x= ; vertical: none 
C) slant:  + 2y x= ; vertical: –2x =  
D) slant:  – 9y x= ; vertical: 5x =  
E) slant: none; vertical: none 


 
41. 


Given 
2 – 9  + 14( )


 – 4
x xf x


x
= , determine the equations of any slant and vertical asymptote.


A) slant:  – 2y x= ; vertical: –5x =  
B) slant:  + 1y x= ; vertical: –3x =  
C) slant:  – 2y x= ; vertical: 2x =  
D) slant:  – 5y x= ; vertical: 4x =  
E) slant:  – 5y x= ; vertical: none 


 
42. 


Given 
3


2


 – 27( )
 – 3


xf x
x x


= , determine the equations of any slant and vertical asymptote. 


A) slant:  + 3y x= ; vertical: 0 and 3x x= =  
B) slant:  + 27y x= ; vertical: 3x =  
C) slant:  + 3y x= ; vertical: 0x =  
D) slant:  + 9y x= ; vertical: –3 and 3x x= =  
E) slant: 4 1y x= + ; vertical: 27x =  
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43. 
Given the rational function 


2 3 4( )
2


x xf x
x
− −


=
+


: 


a. Using a graphing utility, sketch the graph in the given window frame: 


–10 10


15


–25  
b. Determine the domain of the function. 
c. Identify any vertical asymptotes. 
d. Determine the equation of the slant asymptote. 


 
44. 


Given the rational function 
215 3( )


12 3
x xf x


x
− −


=
−


: 


a. Using a graphing utility, sketch the graph in the given window frame: 


 
b. Determine the domain of the function. 
c. Identify any vertical asymptotes. 
d. Determine the equation of the slant asymptote. 


 
45. 


Given the equation  – 2 0
 + 7


x
x


= , solve for any x-intercepts. 


A) ( )–7,0  
B) ( ) ( )2,0 and –7,0  
C) ( )1,0  
D) ( )2,0  
E) 2– ,0


7
⎛ ⎞
⎜ ⎟
⎝ ⎠
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46. 
 Solve for any x-intercepts for the graph of  1 – 4 0


4
x


x
= . 


A) ( )–4,0  
B) ( ) ( )–4,0 and 4,0  
C) ( )1,0  
D) ( )4,0  
E) 1 1– ,0 and ,0


4 4
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


 
47. 


Solve for any x-intercepts for the graph of 6+ 7 0
2


x
x


+ =
+


. 


A) ( )2,0−  
B) ( ) ( )–5,0 and –4,0  
C) ( ) ( )2,0 and 7,0−  
D) ( ) ( )2,0 and 3,0−  
E) ( ) ( )2,0 and 3,0  


 
48. 


Solve for any x-intercepts for the graph of 1 5 0
+ 4x x


+ = . 


A) ( ) ( )–4,0 and 0,0  
B) ( ) ( )–5,0 and –4,0  
C) 10– ,0


3
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) ( ) ( )1,0 and 0,0−  
E) ( ) ( )4,0 and 5,0  


 
49. 


Solve for any x-intercepts for the graph of 5 0
4


x
x


− =
−


. 


A) ( ) ( )–1,0 and 5,0  
B) ( ) ( )4,0 and 5,0  
C) ( ) ( )5,0 and 5,0  
D) ( ) ( )–1,0 and 4,0  
E) ( ) ( )–4,0 and 26,0  
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50. 
Solve for any x-intercepts for the graph of 81 0x


x
− = . 


A) ( ) ( )–9,0 and 9,0  
B) ( )81,0  
C) ( )–81,0  
D) ( )0,0  
E) ( ) ( ) ( )–81,0 , –9,0 , and 9,0  


 
51. A 1500-liter tank contains 30 liters of a 10% acid solution. You add x liters of a 90% 


acid solution to the tank. Determine a function C that represents the proportion of acid 
to the total solution in the final mixture. 
A) 


( )
1 – 9


10 30
xC


x
=


+
 


B) 
( )


30 + 9
10 30


xC
x


=
+


 


C) 
( )


270 + 
10 30


xC
x


=
+


 


D) 
( )
9 – 


10 30
xC


x
=


+
 


E) 
( )
90 + 


10 10
xC
x


=
+


 


 
52. A 1500-liter tank contains 70 liters of a 30% acid solution and you add x liters of a 70% 


acid solution to the tank. If the function C, which represents the proportion of acid to the 


total solution in the final mixture, is given by 
( )


210 + 7
10 70


xC
x


=
+


, determine the domain 


based upon the physical constraints of the problem. 
A) 0 800x≤ ≤  
B) 70 150x≤ ≤  
C) 150 1430x≤ ≤  
D) 0 1430x≤ ≤  
E) 0 1500x≤ ≤  
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53. A 1500-liter tank contains 70 liters of a 10% acid solution and you add x liters of a 90% 
acid solution to the tank. If the function C, which represents the proportion of acid to the 


total solution in the final mixture, is given by 
( )


70 + 9
10 70


xC
x


=
+


, what percent does the 


concentration of acid appear to be approaching as x increases without bound? (Ignore 
the physical constraint that 0 1430x≤ ≤ .) 
A) 90% 
B) 10% 
C) 80 % 
D) 100 % 
E) 40 % 


 
 
Section 4.3 - Conics 
 


54. Match the equation with its graph. 
 


  
A)  


 
B)  


 
C)  
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D)  


 
E)  


 
 


55. Find the vertex and focus of the parabola. 
 


2 2–
3


y x=  


A) 
vertex: 50,


4
⎛ ⎞−⎜ ⎟
⎝ ⎠


 focus: 2 2– ,  –
3 3


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 
vertex: (0, 0)  focus: 20,  –


3
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 
vertex: (0, 0)  focus: 2– ,  0


3
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 
vertex: (0, 0)  focus: 1– ,  0


6
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) 
vertex: 50,


4
⎛ ⎞−⎜ ⎟
⎝ ⎠


 focus: 10,  –
6


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


 
56. Find the vertex and focus of the parabola. 


 
2 – 28 0x y =  


A) vertex: ( )7,  0     focus: (0, 0) 
B) vertex: ( )–7,  0      focus: (0, 0) 
C) vertex: (0, 0)      focus: ( )7,  0  
D) vertex: (0, 0)      focus: ( )0,  7  
E) vertex: (0, 0)      focus: ( )0,  – 7  
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57. Find the standard form of the equation of the parabola with the given characteristic and 
vertex at the origin. 
 
focus: (0, –8) 
A)  x2 = –32y 
B)  x2 = –8y 
C)  x2 = 8y 
D)  y2 = –32x 
E)  y2 = –8x 


 
58. Find the standard form of the equation of the parabola with the given characteristic and 


vertex at the origin. 
 
directrix:  x = –5 
A)  x2 = 20y 
B)  x2 = –20y 
C)  x2 = –5y 
D)  y2 = –5x  
E)  y2 = 20x 


 
59. Find the standard form of the equation of the parabola and determine the coordinates of 


the focus. 


 
A) 


 
B)  


 
C) 


 
D) 


 
E) 
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60. A solar oven uses a parabolic reflector to focus the sun's rays at a point 5 inches from 
the vertex of the reflector (see figure). Write an equation for a cross section of the oven's 
reflector with its focus on the positive y axis and its vertex at the origin. 
 


 


L⎫⎬
⎭


 
   L = 5 inches 
A) 21


5
y x=  


B) 25y x=  
C) 220y x=  
D) 2 20x y=  
E) 2 5x y=  


 
61. Write an equation for a cross section of the parabolic ear (used to hear sounds from a 


distance) shown in the picture. 


 d


microphone


 
      d = 1.5 inches 
A) 2 6x y=  
B) 2 1.5x y=  
C) 2 6y x=  
D) 2 1


6
y x=  


E) 2 1.5y x=  
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62. Find the center and vertices of the ellipse. 
 


2 2
1


64 9
x y


+ =  


A) center: (8, 3)  vertices: (–8, –3), (8, 3) 
B) center: (0, 0)  vertices: (0, –8), (0, 8) 
C) center: (8, 0)  vertices: (0, –3), (0, 3) 
D) center: (0, 0)  vertices: (–3, 0), (3, 0) 
E) center: (0, 0)  vertices: (–8, 0), (8, 0) 


 
63. Find the center and the vertices of the ellipse. 


 
2 24  + 4x y =  


A) center: (0, 0)  vertices: (–2, 0), (2, 0) 
B) center: (0, 0)  vertices: (0, –2), (0, 2) 
C) center: (0, 0)  vertices: (–2, –1), (2, 1) 
D) center: (–2, 2)        vertices: (–1, –2), (1, 2) 
E) center: (–2, 2)        vertices: (–1, 0), (1, 0) 
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64. Find the standard form of the equation of the ellipse with the following graph. 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 


65. Find the standard form of the equation of the ellipse with the following characteristics. 
 
foci: ( )5,0±   major axis of length: 24 
A) 2 2


1
144 119
x y


+ =  


B) 2 2
1


144 25
x y


+ =  


C) 2 2
1


25 144
x y


+ =  


D) 2 2
1


576 25
x y


+ =  


E) 2 2
1


576 551
x y


+ =  
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66. An elliptical stained-glass insert is to be fitted in a 
   
rectangular opening (see figure). Using the coordinate system shown, find an equation 
for the ellipse. 


 
A)  


 
B)  


 
C)  


 
D)  


 
E)  


 
 


67. You plan to draw an ellipse using a 52 cm long string and two tacks placed 48 cm apart. 
What are the lengths of the major and minor axes? 
A) major axis: 24 cm minor axis: 10 cm 
B) major axis: 52 cm minor axis: 20 cm 
C) major axis: 26 cm minor axis: 24 cm 
D) major axis: 52 cm minor axis: 48 cm 
E) major axis: 26 cm minor axis: 10 cm 


 
68. Sketch the graph of the ellipse, using the latera recta. 


 
2 2


1
16 25
x y


+ =  
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69. Sketch the graph of the ellipse, using the latera recta. 
 


2 24 9 36x y+ =  
 


70. Find the vertices and asymptotes of the hyperbola. 
 


2 2
1


25 64
x y


− =  


A) 
vertices: (0, ±5) asymptote: 8


5
y x= ±  


B) 
vertices: (0, ±5) asymptote: 5


8
y x= ±  


C) 
vertices: (±5, 0) asymptote: 8


5
y x= ±  


D) 
vertices: (±5, 0) asymptote: 5


8
y x= ±  


E) 
vertices: (±5, 8) asymptote: 5


8
y x= ±  


 
71. Find the vertices and asymptotes of the hyperbola. 


 
2 216 9 144y x− =  


A) 
vertices: (0, ±3) asymptote: 3


4
y x= ±  


B) 
vertices: (0, ±3) asymptote: 4


3
y x= ±  


C) 
vertices: (±3, 0) asymptote: 3


4
y x= ±  


D) 
vertices: (±3, 0) asymptote: 4


3
y x= ±  


E) 
vertices: (±3, 4) asymptote: 3


4
y x= ±  
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72. Find the standard form of the equation of the hyperbola with the given characteristics. 
 
vertices: (0, ±3) foci: (0, ±8) 
A) 2 2


1
9 64
y x


− =  


B) 2 2
1


9 55
y x


− =  


C) 2 2
1


9 55
x y


− =  


D) 2 2
64


9 55
x y


− =  


E) 2 2
64


9 55
y x


− =  


 
73. Find the standard form of the equation of the hyperbola with the given characteristics. 


 
foci: (±2, 0) asymptotes: 2y x= ±  
A) 2 2


1
4 4
x y


− =  


B) 2 2
1


4 4
y x


− =  


C) 2 2
14 16


5 5


y x
− =  


D) 2 2
14 16


5 5


x y
− =  


E) 2 2
116 4


5 5


x y
− =  
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74. A pinball machine is designed so that a bumper on one side is hyperbolic in shape. If a 
pinball is directed at its focus, the ball will be reflected to a 10,000 point bonus pocket 
positioned at the other focus (see figure). If the focus of the bumper has coordinates (8, 
0), and the vertex of the bumper is (6, 0), find the standard form of the equation that 
models the shape of the bumper. 


(8, 0)(−8, 0)


(6, 0)


 
A) 2 2


1
64 36
x y


− =  


B) 2 2
1


36 64
x y


− =  


C) 2 2
1


36 28
x y


− =  


D) 2 2
1


28 36
x y


− =  


E) 2 2
1


64 28
x y


− =  
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75. A small submarine is in a narrow underwater canyon 30 feet above the bottom searching 
for two sunken ships that are known to be 500 feet apart on the canyon floor. The sonar 
indicates that one of the wrecks is on the bottom in front of the sub, 475 feet from the 
nose of the sub, and the other wreck is on the bottom directly behind the sub, 75 feet 
from the nose. The difference in the distance from the wrecks to the sub is constant on a 
hyperbola having the wrecks as foci.   
 
Assume the two wrecks are positioned on a rectangular coordinate system at points with 
coordinates (−250, 0) and (250, 0) as shown in the figure. Find the x-coordinate of the 
position of the submarine. (Round to the nearest whole number, if necessary.) 
 
 
 


 
A) x = 150 
B) x = 200 
C) x = 204 
D) x = 250 
E) x = 38,400 


 
 
Section 4.4 - Translations of Conics 
 


76. Identify the center and radius of the circle. 
 


2 2(  – 1) 4x y+ =  
A) center: (0, 1)  radius: 4 
B) center: (0, –1)  radius: 4 
C) center: (0, 1)  radius: 2 
D) center: (–1, 0)  radius: 2 
E) center: (1, 0)  radius: 2 
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77. Identify the center and radius of the circle. 
 


2 2(  + 5) (  – 8) 25x y+ =  
A) center: (–8, 5) radius: 25 
B) center: (5, –8) radius: 25 
C) center: (8, –5)  radius: 25 
D) center: (8, –5)  radius: 5 
E) center: (–5, 8)  radius: 5 


 
78. Write the equation of the circle in standard form. 


 
2 2 – 14  + 8  – 16 0x y x y+ =  


A) ( ) ( )2 2 + 7  – 4 81x y+ =  
B) ( ) ( )2 2 – 7  + 4 81x y+ =  
C) ( ) ( )2 2 + 4  – 7 81x y+ =  
D) ( ) ( )2 2 – 4  + 7 1x y+ =  
E) ( ) ( )2 2 – 7  + 4 1x y+ =  


 
79. Write the equation of the circle in standard form. 


 
2 24  + 4  – 8  – 16  – 5 0x y x y =  


A) ( ) ( )2 2 25 – 1  – 2
4


x y+ =  


B) ( ) ( )2 2 25 – 2  – 1
4


x y+ =  


C) ( ) ( )2 2 25 + 2  + 1
4


x y+ =  


D) ( ) ( )2 2 + 1  + 2 25x y+ =  
E) ( ) ( )2 2 – 2  – 1 25x y+ =  


 
80. Find the vertex and focus of the parabola. 


 
( ) ( )2 + 8  – 8  – 7 0y x =  
A) vertex: (–7, 8)      focus: (–7, 0) 
B) vertex: (–7, 8)      focus: (–7, 16) 
C) vertex: (–7, 8)      focus: (–5, 8) 
D) vertex: (7, –8)      focus: (9, –8) 
E) vertex: (7, –8)      focus: (7, –6) 
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81. Find the vertex and directrix of the parabola. 
 


2 – 10  + 16  + 89 0x x y =  
A) vertex: (–5, 4)      directrix: 8y =  
B) vertex: (–5, 4)      directrix: 1y =  
C) vertex: (–5, 4)      directrix: 9y =  
D) vertex: (5, –4)      directrix: –8y =  
E) vertex: (5, –4)      directrix: 0y =  


 
82. Use a graphing utility to graph the parabola. 


 
2 2 1y x x= + −  


 
83. Use a graphing utility to graph the parabola. 


 
( )23 2 4x y+ = −  


 
84. Give the standard form of the equation of the parabola with the given characteristics. 


 
vertex: (6, 9)  focus: (8, 9) 
A) ( ) ( )2 + 9 8  + 6y x=  
B) ( ) ( )2 – 9 8  – 6y x=  
C) ( ) ( )2 – 9 –8  – 6y x=  
D) ( ) ( )2 – 6 –8  – 9x y=  
E) ( ) ( )2 + 6 –8  + 9x y=  


 
85. Give the standard form of the equation of the parabola with the given characteristics. 


 
vertex: (–5, –8)  directrix: –7x =  
A) ( ) ( )2 – 8 –8  – 5y x=  
B) ( ) ( )2 – 8 8  – 5y x=  
C) ( ) ( )2 + 8 8  + 5y x=  
D) ( ) ( )2 + 5 –8  + 8x y=  
E) ( ) ( )2 – 5 –8  – 8x y=  
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86. Give the standard form of the equation of the parabola with the given characteristics. 
 
focus: (8, –3)  directrix: 5y =  
A) ( ) ( )2 + 1 16  + 8y x=  
B) ( ) ( )2 – 1 16  – 8y x=  
C) ( ) ( )2 – 1 16  – 8x y=  
D) ( ) ( )2 – 8 –16  – 1x y=  
E) ( ) ( )2 + 8 –16  + 1x y=  


 
87. Describe the translation of the graph of the conic. 


 


 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 
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88. The path of a rock released from a catapult is modeled by ( ) ( )2–475 11 50y x− = − . The 
coordinates x and y are measured in feet, with x = 0 corresponding to the position from 
which the ball was thrown. Find the highest point and range of the trajectory. Hint: The 
highest point is the y value of the vertex of the parabola, and the range is the positive x 
value where y = 0.  
A) highest point: 11 ft  range: 50 + 5 209 ft 
B) highest point: 11 ft  range: 200 ft 
C) highest point: 11 ft  range: 50 ft 
D) highest point: 50 ft  range: 200 ft 
E) highest point: 50 ft  range: 100 ft 


 
89. As a speeding train crosses a trestle over a deep gorge, a child drops his toy plane from 


the window. The path of the toy plane is modeled by ( )2 –8 150x y= − , where y is the 
height above the floor of the gorge and distances are measured in feet. How far will the 
toy plane travel horizontally before it hits the bottom of the gorge? [Note: The toy plane 
does not glide; it "drops like a rock."] 
A) 8 ft 
B) 34.6 ft 
C) 150 ft 
D) 1200.0 ft 
E) 12 ft 


 
90. Find the center and foci of the ellipse. 


 


( ) ( )2 2 – 7  + 8
1


72 81
x y


+ =  


A) center: (–7, 8)  foci: (–7, 5), (–7, 11) 
B) center: (7, –8)  foci: (7, –11), (7, –5) 
C) center: (7, –8)  foci: (4, –8), (10, –8) 
D) center: (–7, 8)  foci: (–10, –8), (–4, –8) 
E) center: (7, –8)  foci: (–10, 8), (–4, 8) 


 
91. Find the center and vertices of the ellipse. 


 
2 29  + 16  – 144  + 32  + 448 0x y x y =  


A) center: (–1, 8) vertices: (–5, 8), (3, 8) 
B) center: (–8, 1) vertices: (–11, 1), (–5, 1) 
C) center: (8, –1) vertices: (5, –1), (11, –1) 
D) center: (8, –1) vertices: (4, –1), (12, –1) 
E) center: (–8, 1) vertices: (–12, 1), (–4, 1) 
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92. Find the standard form of the equation of the ellipse with the given characteristics. 
 
vertices: (–1, –14), (–1, 4)  minor axis of length: 14 
A) ( ) ( )2 2 – 1  – 5


1
49 81


x y
+ =  


B) ( ) ( )2 2 + 1  + 5
1


49 81
x y


+ =  


C) ( ) ( )2 2 + 1  + 5
1


81 49
x y


+ =  


D) ( ) ( )2 2 + 5  + 1
1


81 49
x y


+ =  


E) ( ) ( )2 2 – 5  – 1
1


81 49
x y


+ =  


 
93. Find the standard form of the equation of the ellipse with the given characteristics. 


 
center: (7, –5)  3a c=   foci: (6, –5), (8, –5) 
A) ( ) ( )2 2 + 7  – 5


1
8 9


x y
+ =  


B) ( ) ( )2 2 – 7  + 5
1


8 9
x y


+ =  


C) ( ) ( )2 2 – 7  + 5
1


9 8
x y


+ =  


D) ( ) ( )2 2 + 5  – 7
1


9 8
x y


+ =  


E) ( ) ( )2 2 – 5  + 7
1


9 8
x y


+ =  
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94. Find the standard form of the equation of the ellipse with the given characteristics. 
 
foci: (8, –2), (8, 8)  endpoints of the major axis: (8, –6), (8, 12) 
A) ( ) ( )2 2 + 8  + 3


1
56 81


x y
+ =  


B) ( ) ( )2 2 – 8  – 3
1


56 81
x y


+ =  


C) ( ) ( )2 2 – 8  – 3
1


81 56
x y


+ =  


D) ( ) ( )2 2 – 3  – 8
1


81 56
x y


+ =  


E) ( ) ( )2 2 + 3  + 8
1


81 56
x y


+ =  


 
95. Find the standard form of the equation of the ellipse with vertices (±7, 0) and 


eccentricity 6
7


e = . 


A) 2 2
1


36 49
x y


− =  


B) 2 2
1


36 49
x y


+ =  


C) 2 2
1


49 36
x y


+ =  


D) 2 2
1


49 13
x y


+ =  


E) 2 2
1


13 49
x y


+ =  
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96. Find the standard form of the equation of the ellipse with vertices (0, ±8) and 


eccentricity 3
4


e = . 


A) 2 2
1


36 64
x y


− =  


B) 2 2
1


36 64
x y


+ =  


C) 2 2
1


64 36
x y


+ =  


D) 2 2
1


64 28
x y


+ =  


E) 2 2
1


28 64
x y


+ =  


 
97. Find the center and foci of the hyperbola. 


 


( ) ( )2 2 + 1  – 9
1


4 60
y x


− =  


A) center: (–9, 1)  foci: (–9, –7), (–9, 9) 
B) center: (9, –1)  foci: (9, –9), (9, 7) 
C) center: (–1, 9)  foci: (–9, 9), (7, 9) 
D) center: (9, –1)  foci: (1, –1), (17, –1) 
E) center: (1, –9)  foci: (1, –17), (1, –1) 


 
98. Find the center and vertices of the hyperbola. 


 
2 212  – 4  – 120  – 24  + 216 0x y x y =  


A) center: (–5, 3)  vertices: (–5, 1), (–5, 5) 
B) center: (5, –3)      vertices: (5, –5), (5, –1) 
C) center: (5, –3)      vertices: (3, –3), (7, –3) 
D) center: (–5, 3)  vertices: (–7, 3), (–3, 3) 
E) center: (3, –5)  vertices: (1, –5), (5, –5) 
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99. Find the standard form of the equation of the hyperbola with the given characteristics. 
 
vertices: (1, 1), (1, 5)  foci: (1, –3), (1, 9) 
A) ( ) ( )2 2 – 3  – 1


1
4 32


y x
− =  


B) ( ) ( )2 2 + 3  + 1
1


4 32
y x


− =  


C) ( ) ( )2 2 + 1  + 3
1


32 4
y x


− =  


D) ( ) ( )2 2 – 3  – 1
1


4 36
y x


− =  


E) ( ) ( )2 2 + 3  + 1
1


4 36
y x


− =  


 
100. Find the standard form of the equation of the hyperbola with the given characteristics. 


 


vertices: (0, –1), (10, –1)  asymptotes: 3 – 4
5


y x= , 3  + 2
5


y x= −  


A) ( ) ( )2 2 + 1  – 5
1


25 9
y x


− =  


B) ( ) ( )2 2 – 1  + 5
1


25 9
y x


− =  


C) ( ) ( )2 2 + 5  – 1
1


9 25
y x


− =  


D) ( ) ( )2 2 – 5  + 1
1


25 9
x y


− =  


E) ( ) ( )2 2 + 5  – 1
1


25 9
x y


− =  
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101. Identify the conic by writing the equation in standard form. 
 


2 24  + 4  + 16  – 8  + 8 0x y x y =  
A) ( ) ( )2 2 + 2  – 1


113 13
4 4


x y
+ = ; ellipse 


B) ( ) ( )2 2 + 2  – 1
13 3


4 4


x y
+ = ; ellipse 


C) ( ) ( )2 24  + 2 4  – 1 72x y+ = ; circle 
D) ( ) ( )2 2 + 2  – 1 7x y+ = ; circle 
E) ( ) ( )2 2 + 2  – 1 3x y+ = ; circle 


 
102. Identify the conic by writing the equation in standard form. 


 
2 24  + 9  – 8  – 90  + 193 0x y x y =  


A) ( ) ( )2 2 – 1  – 5
1211 422


2 9


x y
+ = ; ellipse 


B) ( ) ( )2 2 – 1  – 5
1167 167


4 9


x y
+ = ; ellipse 


C) ( ) ( )2 2 – 1  – 5
1219 73


4 3


x y
+ = ; ellipse 


D) ( ) ( )2 2 – 1  – 5
1


9 4
x y


+ = ; ellipse 


E) ( ) ( )2 22  – 1 3  – 5 –167x y+ = ; circle 
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103. Identify the conic by writing the equation in standard form. 
 


2 24 25  – 16  – 100  – 94 0y x y x− =  
A) ( ) ( )2 2 + 2  + 2


15 2
2 5


y x
− = ;  hyperbola 


B) ( ) ( )2 2 – 2  + 2
15 2


2 5


y x
− = ; hyperbola 


C) ( ) ( )2 2 – 2  + 2
189 178


2 25


y x
− = ; hyperbola 


D) ( ) ( )2 2 – 2  + 2
139 78


2 25


y x
+ = ; ellipse 


E) ( ) ( )2 2 + 2  + 2
139 78


2 25


y x
+ = ; ellipse 


 
104. Identify the conic by writing the equation in standard form. 


 
25  – 30  – 60  – 195 0x x y =  


A) ( ) ( )2 9 – 3 12  + 4
5


x y− = ;                 hyperbola 


B) 
( ) ( )2 – 3


1 1
36


x
y + − = ;   hyperbola 


C) ( ) ( )2 – 3 –12  + 4 18x y= + ;  parabola 
D) ( ) ( )2 – 3 12  + 4x y= ;   parabola 
E) ( ) ( )2 18 – 3 12  + 4


5
x y+ = ;    circle 
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Name: __________________________  Date: _____________ 
 
Section 5.1 - Exponential Functions and Their Graphs 
 


1.  Evaluate the function ( ) 1.3xf x =  at x = 2.7. Round to 3 decimal places. 
A) 3.637 
B) 3.510 
C) 9.477 
D) 2.031 
E) 1.690 


 
2. Evaluate the function ( ) 200(1.005)xf x =  at x = 180. Round to 3 decimal places. 


A) 2.454 
B) 36,180.000 
C) 490.819 
D) 488.073 
E) 202.005 


 
3. Identify the graph of the function. 


  
A)  


 
B)  
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C) 


 
D) 


 
E) 


 
 


4. Sketch the graph of the function 
. 
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5. Identify the operation that will transform the graph of ( ) 4xf x =  into the graph of 
2( ) 4xg x += . 


A) g(x) is obtained by shifting f(x) 2 units upward (positive). 
B) g(x) is obtained by shifting f(x) 2 units downward (negative). 
C) g(x) is obtained by shifting f(x) 2 units to the left (negative). 
D) g(x) is obtained by shifting f(x) 2 units to the right (positive). 
E) g(x) cannot be obtained by any of these tranforms. 


 
6. Identify the operation that will transform the graph of ( ) 5xf x =  into the graph of 


( ) 2 5xg x = − . 
A) g(x) is obtained by reflecting f(x) in the x-axis then shifting upward 2 units. 
B) g(x) is obtained by reflecting f(x) in the y-axis then shifting upward 2 units. 
C) g(x) is obtained by reflecting f(x) in the x-axis then shifting downward 2 units. 
D) g(x) is obtained by reflecting f(x) in the y-axis then shifting downward 2 units. 
E) g(x) cannot be obtained by any of these tranforms. 


 
7. What is the value of the function 0.8( ) 100 xf x e=  at x = 1.8? Round to 3 decimal places.


A) 422.070 
B) 222.554 
C) 66.921 
D) 102.226 
E) 2754.229 


 
8. What is the value of the function –1.4( ) 3.8 xf x e=  at x = –2.5? Round to 3 decimal 


places. 
A) 0.937 
B) 125.839 
C) 0.077 
D) 36.153 
E) 12,016.655 
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9. Sketch the graph of the function 
. 


 
 


10. Use a graphing utility to determine which graph below is the graph of the function. 


  
A)  


 
B)  
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C) 


 
D) 


 
E) 


 
 


11. Use the One-to-One Property to solve the following equation for x. 
7 11 27


3


x−
⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


A) 4
7


 


B) 3
7


−  


C) 1
7


 


D) 2
7


−  


E) 1
3
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12. Use the One-to-One Property to solve the following equation for x. 
32 128x =  


A) 128
3


 


B) 64
3


−  


C) 7
3


 


D) 3
7


 


E) 2 
 


13. Which investment option will pay the most interest? 
A) 11.6% compounded annually 
B) 11.4% compounded semiannually 
C) 11.2% compounded quarterly 
D) 11.0% compounded continuously 
E) These investments all pay the same amount of interest. 


 
14. Let Q represent a mass of radioactive radium (226Ra) (in grams), whose half-life is 1599 


years. The quantity of radium present after t years is 


 
/159915


2


t
Q ⎛ ⎞= ⎜ ⎟


⎝ ⎠
 


Determine the quantity present after 500 years. Round to the nearest hundredth of a 
gram. 
A) 0.00 g 
B) 0.78 g 
C) 0.81 g 
D) 4.03 g 
E) 5.00 g 
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15. A signal amplifier is an electronic device that sends a large output voltage in response to 
a small input voltage. The response of a certain signal amplifier at several input voltages 
is shown in the table below. 


 


Input signal Output signal
(millivolts) (volts)


20 0.5
40 0.75
60 1.8
80 2.4


100 2.8
120 2.9


 


 


A model for the data is given by ( ) 0.077
2.57 0.32


1 84.42 xg x
e−


= +
+


, where x is the input 


voltage in millivolts and g(x) is the output voltage in volts. 
 
 (a) Sketch a scatter plot of the data and graph the model on the same set of axes. 
 


  
 
(b) Use the model to estimate the output voltage for an input signal of 75 millivolts. 
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16. A national retailer attempts to determine a demand curve for a new product by selling it 
in different regions of the country for different prices. The resulting data is shown in the 
table below. 


Price ($) Annual Demand/  
10,000 population 


2.00 258 
2.50 130 
3.00 72 
3.50 45 
4.00 30 


The Vice President of Exponential Modeling says the demand can be described with the 
function 1.073( ) 1997.5 pD p e−= , where p is the price in dollars and D(p) is the annual 
demand per 10,000 population. Use the model equation to estimate the demand if the 
price is set at $2.25. Show your work. 


 
 
Section 5.2 - Logarithmic Functions and Their Graphs 
 


17. 
Rewrite the logarithmic equation 8


1log – 2
64


=  in exponential form. 


A) 648 – 2=  
B) 1/ 648 – 2=  
C) –2 18


64
=  


D) –21 8
64


⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


E) –2 18
64


= −  


 
18. 


Rewrite the exponential equation –3 12
8


=  in logarithmic form. 


A) 
2


1log – 3
8
=  


B) 3log 8 – 3=  
C) 2log 8 – 3=  
D) 8log 2 – 3=  
E) 


2
1log 3
8
=  
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19. 
Evaluate the function 5


1( ) log at
125


f x x x= =  without using a calculator. 


A) –2 
B) –3 
C) –4 
D) 125 
E) 1


125
 


 
20. Identify the value of the function 10( ) log at 315f x x x= = . Round to 3 decimal 


places. 
A) 2.498 
B) 2.998 
C) 3.498 
D) 3.998 
E) 5.753 


 
21. Identify the x-intercept of the function 32 logy x= + . 


A) 9  
B) 1


9
 


C) –2 
D) 6 
E) The function has no x-intercept. 


 
22. Identify the vertical asymptote of the function ( ) 4 log( 3)f x x= + + . 


A) 0x =  
B) – 4x =  
C) 3x = −  
D) 3x =  
E) The function has no vertical asymptote. 


 
23. Identify the the value of the function 2( ) log 2f x = . 


A) 2 
B) 102 
C) 21/2 
D) 1


2
 


E) undefined 
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24. Use a graphing utility to graph the function. 


  
A)  


 
B)  


 
C)  


 
D)  
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E) 


 
 


 
25. Write the logarithmic equation ln 4 1.386...=  in exponential form. 


A) 1.386... 4e =  
B) 410 1.386...=  
C) 1.386...2.303 4e =  
D) 42.303 10 1.386...× =  
E) 4 1.386...e =  


 
26. Write the exponential equation 3 / 2 4.4817...e =  in logarithmic form. 


A) 32.303log 4.4817...
2


⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


B) ( )10
3log 4.4817...
2


=  


C) 3ln 4.4817...
2


⎛ ⎞ =⎜ ⎟
⎝ ⎠


 


D) ( ) 3ln 4.4817...
2


=  


E) 4.4817...ln 3
2


=  


 
27. 


Evaluate the function 1( ) ln at 14.67
4


f x x x= = . Round to 3 decimal places. (You may 


use your calculator.)  
A) 1.546 
B) 0.671 
C) 1.280 
D) –0.347 
E) undefined 
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28. Evaluate the function ( ) 3.44ln at 28.481f x x x= − = . Round to 3 decimal places. (You 
may use your calculator.)  
A) –4.585 
B) 11.521 
C) –11.521 
D) 0.974 
E) undefined 


 
29. 


Evaluate the function 1( ) ln at 10
5


xf x e x−= =  without using a calculator. 


A) –2 
B) 1


2
 


C) 2 
D) e−  
E) undefined 


 
30. Identify the x-intercept of the function ( ) 3ln( 1)f x x= − . 


A) x = 1 
B) x = 0 
C) x = 3 
D) x = 2 
E) The function has no x-intercept. 


 
31. Solve the equation 4ln ln( )x e= for x using the One-to-One Property. 


A) e  
B) e 
C) 4 
D) 4e  
E) The equation has no solution. 


 
32. Solve the equation log(1 ) log(1)x− = for x using the One-to-One Property. 


A) 2 
B) 0 
C) –2 
D) 1 
E) The equation has no solution. 
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33. The pH of an acidic solution is a measure of the concentration of the acid particles in the 
solution, with smaller values of the pH indicating higher acid concentration. In a 
laboratory experiment, the pH of a certain acid solution is changed by dissolving over-
the-counter antacid tablets into the solution. In this experiment, the pH changes 
according to the equation 


 pH 5.0 log
0.1


x
x


⎛ ⎞= + ⎜ ⎟−⎝ ⎠
, 


where x is the number of grams of antacid added to the solution. Use a graphing utility 
to graph the pH function on the interval 0 0.1.x< <  
A) 


 
B) 


 
C) 


 
D)  
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E) 


 
 


 
34. The pH of an acidic solution is a measure of the concentration of the acid particles in the 


solution, with smaller values of the pH indicating higher acid concentration. In a 
laboratory experiment, the pH of a certain acid solution is changed by dissolving over-
the-counter antacid tablets into the solution. In this experiment, the pH changes 
according to the equation 


 pH 5.49 log
0.5


x
x


⎛ ⎞= + ⎜ ⎟−⎝ ⎠
, 


where x is the number of grams of antacid added to the solution. What is the pH of the 
solution after the addition of 0.35 grams of antacid tablet? 
A) 5.49 
B) 5.03 
C) 0.37 
D) 5.12 
E) 5.86 


 
 
Section 5.3 - Properties of Logarithms 
 


35. Rewrite the logarithm 4log 17  in terms of the natural logarithm. 
A) ln17


ln 4
 


B) ln 4
ln17


 


C) ln 4 ln17  
D) 


4


ln17
log e


 


E) ln17  
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36. Rewrite the logarithm 3log 412  in terms of the common logarithm (base 10). 
A) log3


log 412
 


B) log 412
log3


 


C) log3 log 412  
D) 


3


log 412
log 10


 


E) log 412  
 


37. Evaluate the logarithm 7log 798  using the change of base formula. Round to 3 decimal 
places. 
A) 6.682 
B) 0.291 
C) 3.434 
D) 13.003 
E) 2.902 


 
38. Evaluate the logarithm 1/ 3log 0.015  using the change of base formula. Round to 3 


decimal places. 
A) –4.200 
B) 4.614 
C) 0.262 
D) 3.823 
E) –1.824 


 
39. Simplify the expression 5log 75 . 


A) 52 log 3+  
B) 515log 2  
C) 3  
D) 52log 3 
E) The expression cannot be simplified. 


 
40. 


Simplify the expression 
2


3
1log
27


⎛ ⎞
⎜ ⎟
⎝ ⎠


. 


A) 2 
B) –6 
C) –1 
D) –54 
E) The expression cannot be simplified. 
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41. Find the exact value of 4 4log 36 log 9−  without using a calculator. 
A) 1


2
 


B) 1 
C) 9 
D) 9


2
 


E) 4 
 


42. Find the exact value of 1.50ln lne e−  without using a calculator. 
A) 0.75 
B) 3 
C) 1 
D) 2 
E) 1.5 


 
43. Find the exact value of 3


8log 64  without using a calculator. 
A) 64


3
 


B) 3
64


 


C) 16
3


 


D) 2
3


 


E) –1 
 


44. Expand the expression 


  
as a sum, difference, and/or constant multiple of logarithms. 
A) 


 
B)  
C) 


 
D) 


 
E) 
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45. Condense the expression ( )7 log logx y−  to the logarithm of a single term. 
A) 7


log x
y


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 7log
7


x
y


 


C) 7
log x


y
 


D) 7


7
log x


y
 


E) ( )7 log logx y−  
 


46. Condense the expression 6 6log log 5x +  to the logarithm of a single term. 
A) 6log(5 )x  
B) 6log 5x  
C) 


6log 5x  
D) 5


6log x  
E) ( )6log  + 5x  


 
47. 


Condense the expression 4 4 4
1[log log 7] [log ]
3


x y+ −  to the logarithm of a single term. 


A) ( )3
4


7
log


x
y


 


B) 
4


7log
3


x
y


 


C) 
34


7log x
y


 


D) 3
4


7log x
y


 


E) 3
4 4log 7 logx y−  
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48. 
Put the expressions in the appropriate order: 4


1log 6, log 6, log 6
4


. 


A) 
4


1 log 6 log 6 log 6
4


< <  


B) 
4


1log 6 log 6 log 6
4


< <  


C) 
4


1log 6 log 6 log 6
4


< <  


D) 
4


1log 6 log 6 log 6
4


< <  


E) The expressions are equivalent. 
 


49. 
Put the expressions in the appropriate order: ln 6 ln 6, , ln 6


ln e e
. 


A) ln 6 ln 6ln 6
lne e


< <  


B) ln 6 ln 6 ln 6
lne e


< =  


C) ln 6 ln 6ln 6
ln e e


< <  


D) ln 6 ln 6ln 6
lne e


< =  


E) The expressions are equivalent. 
 


50. The pH of an acidic solution is a measure of the concentration of the acid particles in the 
solution, with smaller values of the pH indicating higher acid concentration. In a lab 
experiment, the pH of a certain acid solution is changed by dissolving over-the-counter 
antacid tablets into the solution. In this experiment, the pH changes according to the 
equation 


 pH 4.15 log
0.3


x
x


⎛ ⎞= + ⎜ ⎟−⎝ ⎠
, 


where x is the number of grams of antacid added to the solution. Use the properties of 
logarithms to write the formula involving sums and/or differences of logarithms. 
A) pH 4.15 2log log 0.3x= + −  
B) ( )pH 4.15 log log 0.3x x= + − −  
C) ( )pH 4.15 log log 0.3x x= + + −  
D) ( )pH log 4.15 log log 0.3x x= + − −  
E) 


pH 4.15 log
0.3


x
x


⎛ ⎞= + ⎜ ⎟−⎝ ⎠
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Section 5.4 - Exponential and Logarithmic Equations 
 


51. 
Determine whether or not 2


7
x =  is a solution to 2 33 81x− = . 


A) yes 
B) no 


 
52. 


Determine whether or not 41 ( 1)
2


x e−= +  is a solution to ln(2 1) 4x − = − . 


A) yes 
B) no 


 
53. 


 Solve 1 125
5


x
⎛ ⎞ =⎜ ⎟
⎝ ⎠


 for x. 


A) 1 
B) 1−  
C) 3−  
D) 5−  
E) no solution 


 
54.  Solve 2ln 5x =  for x. 


A) 25e  
B) 310  
C) 5e  
D) 5 / 2 5 / 2,e e−  
E) no solution 


 
55.  Solve 2ln ln13 0x − =  for x. 


A) 169  
B) 13, 13−  
C) 169e  
D) 13/ 2e  
E) no solution 


 
56. Solve for x: / 33 0.0052x− = . Round to 3 decimal places. 


A) 14.361 
B) 15.777 
C) 19.073 
D) –19.073 
E) –4.787 
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57. Solve for x: (2 ) 1x xe e− = . Round to 3 decimal places. 
A) 0.307 
B) 0.693 
C) 0.000 
D) 7.389 
E) no solution 


 
58. Solve for x: 37(10 ) 23x− = . Round to 3 decimal places. 


A) 3.517 
B) 0.517 
C) 1.362 
D) –1.362 
E) no solution 


 
59. Approximate the solution of 819 21xe =  to 3 decimal places. (You may use a graphing 


utility.) 
A) –7.900 
B) 0.048 
C) –1.979 
D) 0.801 
E) 0.013 


 
60. Approximate the solution of  + 36 24xe =  to 3 decimal places. (You may use a graphing 


utility.) 
A) –0.110 
B) 51.598 
C) –2.398 
D) 4.386 
E) –1.614 


 
61. Approximate the solution to ln 4 3.2x = . Round to 3 decimal places. 


A) 2.226 
B) 6.133 
C) 4.586 
D) –0.223 
E) 396.223 


 
62. Approximate the solution to ln( 1) ln 1x x+ − = . Round to 3 decimal places. 


A) –0.632 
B) 0.500 
C) 0.582 
D) 2.718 
E) 0.111 
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63. Use a graphing utility to approximate the solution to 6 6log log (2 1) 2x x+ + = . Round to 
3 decimal places. 
A) 9.000 
B) 8.000 
C) 4.500 
D) 4.000 
E) no solution 


 
64. Glove and mitten warmers have become popular over the past few years. These devices 


consist of a paper pouch filled with a chemical mixture that reacts and releases heat 
when exposed to air. At a time t (in minutes) after being exposed to air at a temperature 
of 32 oF, the temperature T of the pouch (in oF) can be modeled by the equation  


 
28 /( ) 84 32,   0 200tT t e t−= + ≤ ≤  


Find the time necessary for the warmer to reach a temperature of 107 oF. Round to the 
nearest tenth of a minute. 
A) 70.6 minutes 
B) 8.9 minutes 
C) 10.5 minutes 
D) 7.3 minutes 
E) 8.4 minutes 


 
65. The lifetimes of the 60-watt light bulbs produced by the Lucifine Company are 


distributed randomly with an average lifetime of 460 hours. The percentage of bulbs 
with lifetimes of x hours or less is approximately modeled by 


 ( ) ( )–0.03 460
100


1 x
f x


e −
=


+
 


The production manager wishes to find the time x that equals or exceeds the lifetime of 
56% of the bulbs. Solve for this time. Round to the nearest hour. 
A) 460 hours 
B) 463 hours 
C) 450 hours 
D) 471 hours 
E) 468 hours 
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Section 5.5 - Exponential and Logarithmic Models 
 


66. Identify the graph that represents the function. 


  
A) 


 
B) 


 
C) 


 
D) 
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E) 


 
 


 
67. Identify the graph that represents the function. 


  
A) 


 
B) 


 
C) 
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D) 


 
E)  


 


 
 


68. An initial investment of $6000 grows at an annual interest rate of 5% compounded 
continuously. How long will it take to double the investment? 
A) 13.86 years 
B) 14.86 years 
C) 14.40 years 
D) 13.40 years 
E) 1 year 


 
69. An initial investment of $3000 doubles in value in 9.4 years. Assuming continuous 


compounding, what was the interest rate? Round to the nearest tenth of a percent. 
A) 3.2% 
B) 3.7% 
C) 9.4% 
D) 7.4% 
E) 100% 
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70. The value of an investment is presently $10,811.33. It had been paying 9% compounded 
continuously since the investment was made 9 years ago. How much was invested 
originally? 
A) $4380.77 
B) $4809.51 
C) $5757.76 
D) $6654.96 
E) $1674.48 


 
71. An investment is expected to pay 6% per year compounded continuously. If you want 


the value of the investment to be $600,000 after 25 years, how much should you invest 
initially? Round to the nearest dollar. 
A) $33,470 
B) $66,939 
C) $133,878 
D) $267,756 
E) $275,724 


 
72. How long will it take an investment that pays 5% compounded annually to double in 


value? Round to the nearest tenth of a year. 
A) 14.2 years 
B) 16.4 years 
C) 18.7 years 
D) 20.4 years 
E) 6.2 years 


 
73. A hunting club stocks a wildlife preserve with 17 elk. The carrying capacity of the 


preserve is 187 animals and the growth of the herd, allowing for the effect of controlled 
hunting of the elk, is expected to be modeled by the logistic curve 


 ( ) –0.172
187


1 10 tp t
e


=
+


, 


where t is measured in years. After how many years will the population be 160? Round 
to the nearest year. 
A) 20 years 
B) 26 years 
C) 22 years 
D) 18 years 
E) 24 years 
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74. What is the half-life of a radioactive substance if 2.9 g decays to 0.80 g in 56 hours? 
Round to the nearest tenth of an hour. 
A) 30.1 hours 
B) 22.6 hours 
C) 15.1 hours 
D) 7.5 hours 
E) 33.3 hours 


 
75. The half-life of 134Ba is 28.7 hours. How much of a 17.2 g sample of 134Ba will be left 


after 60.00 hours? Round to the nearest hundredth of a gram. 
A) 8.08 g 
B) 3.03 g 
C) 4.04 g 
D) 73.26 g 
E) 9.17 g 


 
76. The population P of a culture of bacteria is described by the equation 0.0521600 tP e= , 


where t is the time, in hours, relative to the time at which the population was 1600. 
(a) What was the population at t = 2 hours? Show your work. 
 
(b) After how many hours will the population reach 7000? Round to the nearest tenth of 
an hour. Show your work. 
 
_ 


 
77. A stock analyst attempts to express the price p of a share of XYZ stock as an 


exponentially increasing function of the time since XYZ's initial public offering (IPO): 
10 k mp e= , where m is the number of months since the IPO. The price of a share was 


$10.00 at the time of the IPO and $13.00 four months after the IPO. What is the 
approximate value of k? Round to the nearest thousandth. 
A) 0.641 per month 
B) 0.066 per month 
C) 3.250 per month 
D) 1.179 per month 
E) 15.246 per month 
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78. A television rating company tracks the viewing habits of a select sample of American 
TV viewers and extrapolates the results to estimate the total viewership of any particular 
show. The estimate of the number of viewers of a particular new show over a period of 
4 months was modeled as ( ) 117 ktN t e= , where t represents the number of weeks since 
the opening episode, and k is a constant. If there were 117,000 viewers for the first 
episode and 2.25 million viewers 7 weeks later for the eighth episode, identify an 
appropriate value for k. Round to the nearest thousandth. 
A) 0.422 week–1 
B) 0.009 week–1 
C) 1.011 week–1 
D) 2.957 week–1 
E) 2.368 week–1 


 
79. The population P of a bacteria culture is modeled by 3500 ktP e= , where t is the time in 


hours. If the population of the culture was 5800 after 40 hours, how long does it take for 
the population to double? Round to the nearest tenth of an hour. 
A) 48.3 hours 
B) 46.5 hours 
C) 56.7 hours 
D)  54.9 hours 
E) 7.4 hours 


 
80. Carbon dating presumes that, as long as a plant or animal is alive, the proportion of its 


carbon that is 14C is constant. The amount of 14C in an object made from harvested 
plants, like paper, will decline exponentially according to the equation 


0.0001213t
oA A e−= , where A represents the amount of 14C in the object, Ao represents 


the amount of 14C in living organisms, and t is the time in years since the plant was 
harvested. If an archeological artifact has 25% as much 14C as a living organism, how 
old would you predict it to be? Round to the nearest year. 
A) 26,536 years 
B) 5715 years 
C) 11,429 years 
D) 13,967 years 
E) 107 years 
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81. A member of a collegiate track-and-field team recently adopted a new training regimen. 
His times, s,  in the 400-meter event began to improve as described by the function 


2.40 46
1 kts


e
= +


+
, where s is his time and t is the number of months since beginning the 


new training regimen. Determine k if his times have improved 1.0 second after 6 
months. (Substitute t = 0 to determine his 400 m time before the training change.) 
Round to the nearest thousandth. 
A) 0.400 month–1 
B) 0.414 month–1 
C) 0.167 month–1 
D) 0.019  month–1 
E) 2.502 month–1 


 
82. 


The decibel (dB) is defined as 2


1
dB 10log P


P
= , where P2 is the power of a particular 


signal and P1 is the power of some reference signal. In the case of sounds, the reference 
signal is a sound level that is just barely audible. How many dBs does a sound have if its 
power is 7,320,000 times that of the reference sound? Round to the nearest tenth. 
A) 158.1 dB 
B) 68.6 dB 
C) 29.8 dB 
D) 10.0 dB 
E) 0.0 dB 


 
83. It is against the law in some municipalities to play a car stereo so loud that the level of 


the sound is 80 dB 50 feet from the source. The unit "dB" refers to decibels and is 


defined as 2


1
dB 10log P


P
= , where P2 is the power density of the sound in question, and 


P1 is a reference sound which is just barely audible, 10-12watt/m2. What is the level of 
sound as measured in dBs if 4 2


2 6 10 watts/mP −= × ? Round to the nearest tenth. 
A) 202.1 dB 
B) 38.1 dB 
C) 87.8 dB 
D) 17.9 dB 
E) 0.0 dB 
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84. The chemical acidity of a solution is measured in units of pH: pH log[H ]+= − , where 
[H+] is the hydrogen ion concentration in the solution. What is the pH if 


4[H ] 5 10+ −= × ? Round to the nearest hundredth. 
A) 4.30 
B) 3.70 
C) 7.60 
D) 3.30 
E) 45.00 10−×  


 
85. The chemical acidity of a solution is measured in units of pH: pH log[H ]+= − , where 


[H+] is the hydrogen ion concentration in the solution. What is [H+] if the pH = 6.8?  
A) 1.58 –710×  
B) 6.31 –710×  
C) 6.31 –610×  
D) 1.58 –610×  
E) 6.800 


 
86. The chemical acidity of a solution is measured in units of pH: pH log[H ]+= − , where 


[H+] is the hydrogen ion concentration in the solution. If a sample of rain has a pH of 
3.3, how many times higher is its [H+] than pure water's, which has a pH of 7? 
A) 5.0 410×  
B) 2.0 410×  
C) 2.0 310×  
D) 5.0 310×  
E) 7 
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Name: __________________________  Date: _____________ 
 
Section 6.1 - Linear and Nonlinear Systems of Equations 
 


1. Determine which ordered pair is a solution of the system. 


 
3  + 7 13
4  + 5 13


x y
x y


=⎧
⎨ =⎩


 


A) (1, 2) 
B) (–2, 1) 
C) (–6, –5) 
D) (2, 1) 
E) (5, –6) 


 
2. Determine which ordered pair is a solution of the system. 


 
22  + 5 14


–  – 3 –3
x y


x y


⎧ =⎪
⎨


=⎪⎩
 


A) (–3, 2) 
B) (1, 1) 
C) (1, –5) 
D) (2, 3) 
E) (–3, –2) 


 
3. Determine which ordered pair is a solution of the system. 


 
–6  + 2
5  – 9 –6


x y
x y


=⎧
⎨ =⎩


 


A) 12 46– ,
49 49


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 24 46– ,
49 49


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) (5, 32) 
D) 12 26– ,


49 49
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) (5, –31) 
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4. Solve the system by the method of substitution. 


 2


–7


–1


x y


x y


− =⎧⎪
⎨


− =⎪⎩
 


A) (–2, –9), (3, –4) 
B) (–2, 5), (3, 10) 
C) (–2, –7), (3, –2) 
D) (–2, –7) 
E) no real solution 


 
5. Solve the system by the method of substitution. 


 
2 2 25


4  – 3 0
x y


x y


⎧ + =⎪
⎨


=⎪⎩
 


A) (3, 4), (–3, –4) 
B) (3, 4) 
C) (3, 4), (–3, 4), (–3, –4), (3, –4) 
D) (4, 3), (4, –3) 
E) no real solution 


 
6. Solve the system by the method of substitution. 


 
3 2


2


 + 9  – 3


 – 15  – 3


y x x


y x x


⎧ =⎪
⎨


=⎪⎩
 


A) (–5, 97), (3, –39), (1, –17) 
B) (–5, 97), (–1, 13) 
C) (–3, 51), (1, –17) 
D) (–5, 97), (–3, 51), (0, –3) 
E) no real solution 


 
7. Solve the system by the method of substitution. 


 


3 1– + 1
8 8
2 1– – 1
7 7


x y


x y


⎧ =⎪⎪
⎨
⎪ =
⎪⎩


 


A) (–3, 1) 
B) (–1, –3) 
C) (1, –3) 
D) (–3, –1) 
E) (3, 1) 
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8. Solve the system by the method of substitution. 


 3 2


–3


 + 4  + 4


y x


y x x x


=⎧⎪
⎨


=⎪⎩
 


A) (0, 7) 
B) (0, 0) 
C) (7, 3), (–7, –3) 
D) (7, 3) 
E) no real solution 


 
9. Solve the system graphically. 


  


  
A) 
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B) 


 


      
C) 


 


      
D) 


 


      
E)      


 
10. Use a graphing utility to solve the system of equations. Find the solution accurate to two 


decimal places. 


  
A) 


 
B) 


 
C) 


 
D) 


 
E)  


 







Chapter 6 – Systems of Equations and Inequalities  


210    Copyright © Houghton Mifflin Company. All rights reserved. 


11. Find the sales necessary to break even (R – C = 0) for the cost C of producing x units 
and the revenue R obtained by selling x units. (Round to the nearest whole unit.) 
 5  + 2000    5.7C x R x= =  
A) 335 units 
B) 335 units or 368 units 
C) 368 units 
D) 358 units 
E) no real solution 


 
12. The sales of various types of lawn and garden tools vary according to the season. At a 


certain home improvement store, the monthly sales H of garden hoes (hoes sold per 
month) declines from July to October whereas the monthly sales of  lawn rakes R (rakes 
sold per month) increase during this same interval. The sales of these two items during 
the calendar months July-October are modeled by the equations: 
 H(t) = 64 – 6t 
 R(t) = 17t – 97, 
where t is the month (t = 7 corresponds to July). In which month does the number of 
rakes sold equal the number of hoes sold? 
A) August 
B) September 
C) October 
D) November 
E) July 


 
13. Find the dimensions of the rectangle meeting the specified conditions. 


 The perimeter is 56 yards and the length is 4 yards more than the width. 
A) 19 yd × 9 yd 
B) 16 yd × 12 yd 
C) 19 yd × 15 yd 
D) 14 yd × 14 yd 
E) 20 yd × 16 yd 
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Section 6.2 - Two-Variable Linear Systems 
 


14. Solve the system by the method of elimination. 


 
–8  + 2 76


4 –38
x y


x y
=⎧


⎨ − =⎩
 


A) ( )5,58  
B) ( )–9, 2  
C) 38 26– ,


3 3
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 45–7, –
4


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) inconsistent 
 


15. Solve the system by the method of elimination. 


 
5 1 5
2 2 2


5 5


x y


x y


⎧ + =⎪
⎨
⎪ + =⎩


 


A) ( )–3, 20  
B) ( )–1,10  
C) ( )2, –5  
D) ( ),5 5  (dependent)a a−  
E) inconsistent 


 
16. Solve the system by the method of elimination. 


 
–0.02 + 0.09 –0.07


0.04 – 0.05 0.07
x y
x y


=⎧
⎨ =⎩


 


A) 25–9, –
9


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 217,
5


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 14 7, –
13 13
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) –7 + 2,  (dependent)
9


aa⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) inconsistent 
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17. Solve the system by the method of elimination. 


 
 – 16  – 2 –4
6 4


 + 3 –14


x y


x y


⎧ + =⎪
⎨
⎪ =⎩


 


A) (–6, 4) 
B) ( )–23,3  
C) (4, –6 ) 
D) ( )–14 – 3 ,  (dependent)a a  
E) inconsistent 


 
18. Solve using any method. 


 
2 + 5 –20


–2 + 5 3
x y
x y


=⎧
⎨ =⎩


 


A) 12–4, –
5


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


B) 9–6, –
5


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 23 17– , –
4 10


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) –20 – 2,  (dependent)
5


aa⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) inconsistent 
 


19. Solve using any method. 


 
9  + 7 13


 + 9
x y


y x
=⎧


⎨ =⎩
 


A) ( )–3,6  
B) 225, –


9
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


C) 19 17,
4 4


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


D) 25 47– ,
8 8


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


E) inconsistent 
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20. Find the equilibrium point of the demand and supply equations. (The equilibrium point 
is the price p and number of units x that satisfy both the demand and supply equations.) 
 Demand  Supply 
 p = 129 – 0.09x  p = 0.9x – 465 
A) ( )600,75  
B) ( )100,120  
C) ( )545, 25.5  
D) ( )300,102  
E) inconsistent 


 
21. An airplane flying into a headwind travels 666 miles in 3 hours and 42 minutes. On the 


return flight, the distance is traveled in 3 hours. Find the airspeed of the plane and the 
speed of the wind, assuming that both remain constant.  
A) plane speed = 216 mph; wind speed = 28 mph 
B) plane speed = 216 mph; wind speed = 21 mph 
C) plane speed = 178 mph; wind speed = 10 mph 
D) plane speed = 178 mph; wind speed = 21 mph 
E) plane speed = 201 mph; wind speed = 21 mph 


 
22. During one performance of a local arts council's presentation of Fiddler on the Roof, the 


box office sold 242 tickets and collected $1475. If adult tickets sold for $10 and 
children's tickets sold for $3, how many of each type of ticket were sold? 
A) adult tickets sold = 91; children's tickets sold = 119 
B) adult tickets sold = 107; children's tickets sold = 135 
C) adult tickets sold = 135; children's tickets sold = 107 
D) adult tickets sold = 119; children's tickets sold = 91 
E) adult tickets sold = 91; children's tickets sold = 188 


 
23. Find the least squares regression line y = ax + b for the points 


( ) ( ) ( )1 1 2 2, , , , , ,n nx y x y x y…  by solving the system for a and b. 


1 1


2


1 1 1


n n
i i


i i
n n n


i i i i
i i i


nb x a y


x b x a x y


= =


= = =


⎛ ⎞ ⎛ ⎞
+ =⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


⎛ ⎞ ⎛ ⎞ ⎛ ⎞
+ =⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟


⎝ ⎠ ⎝ ⎠ ⎝ ⎠


∑ ∑


∑ ∑ ∑
 


 
Points: ( ) ( ) ( ) ( )0,7 , 0,8 , 2,10 , 2,12 space 
A) y = 7.50x + 1.75 
B) y = 0.66x + 7.50 
C) y = –0.01x + 0.95 
D) y = 1.75x + 7.50 
E) y = 7.51x + 0.95 
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24. A wildlife biologist has spent the past 5 years studying the relationship between the 
length (inches) and the average weight (lb) of the striped bass. His results are 
summarized in the table below.  


 


Length Weight
(inches) (lb)


14 3
18 6
22 11
26 14


 


a) Find the least squares regression line y = ax + b for the data in the table, where x 
represents the length of the fish in inches and y represents the weight in pounds. Show 
all of your work. 
 
b)  Use the regression line to estimate the average weight of a striped bass that is 17 
inches in length. Show your work. 
 
 


 
 
Section 6.3 - Multivariable Linear Systems 
 


25. Determine which one of the ordered triples below is a solution of the given system of 
equations. 


6  – 8  + 7 –89
4  –  + 3 –23
5  – 5  – 9 –46


x y z
x y z
x y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) (4, –6, –23) 
B) (–3, 8, –1) 
C) (8, 1, 3) 
D) (4, –6, –1) 
E) (–1, 8, –3) 
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26. Use back-substitution to solve the system of linear equations. 


 
9  – 7  – 4 136


–9  + 6 27
–6


x y z
y z


z


=⎧
⎪ =⎨
⎪ =⎩


 


A) ( )–7,7, –6  
B) ( )7, –7, –6  
C) ( )7, –6, –7  
D) ( )–6, –7,7  
E) ( )3, –7, –6  


 
27. Solve the system of linear equations. 


 
–3


 + 4  + 2 –23
4  + 4 –16


x y z
x y z


y z


+ + =⎧
⎪ =⎨
⎪ =⎩


 


A) ( )0, –9,6  
B) ( )–9,0,6  
C) ( )1, –8, 4  
D) ( )–8,1, 4  
E) ( )4, –10,3  


 
28. Solve the system of linear equations. 


 
3  – 2  + 3 7
3  – 4  – 4 12


–3  – 3  + 4 –19


x y z
x y z
x y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) ( )–4, 2,1  
B) ( )4,1, –1  
C) ( )1, –1, 4  
D) ( )2,1, –4  
E) inconsistent 
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29. Solve the system of linear equations. 


 
–5  +  + 5 –44
–4  – –7


 – 3  – 3 30


x y z
x z


x y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) ( )4,0, –2  
B) ( )3, –4, –5  
C) ( )–4, –5,3  
D) ( )0, –2, 4  
E) ( )3, –4,8  


 
30. Solve the system of linear equations. 


 


1
–3  + 5  + 2  + 4 2


3  – 2  – 5
–5  + 2  +  + 2 –2


x y z w
x y z w


x z w
x y z w


+ + + =⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


A) ( )1, –1, 4, –3  
B) ( )1, –3, –1, 4  
C) ( )4, –1, –3,1  
D) ( )1, –1, –3, 4  
E) inconsistent 


 
31. An object moving vertically is at the given heights at the specified times. Find the 


position equation 21
2 o os at v t s= + +  for the object. 


At t = 1 second, s = 252 feet 
At t = 2 seconds, s = 236 feet 
At t = 3 seconds, s = 188 feet 
A) s = –32t2 + 32t + 252 
B) s = –16t2 + 32t – 236 
C) s = –16t2 + 32t + 236 
D) s = –8t2 + 2t – 236 
E) s = –16t2 – 32t + 252 
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32. Find the equation of the parabola 2y ax bx c= + + that passes through the points. 
 ( ) ( ) ( )–3, –4 , –2,3 , –1,6  
A) 2–2  + 3  – 5y x x=  
B) 2–2  – 3  – 5y x x=  
C) 2–  – 3  – 4y x x=  
D) 2–  – 3  + 1y x x=  
E) 2–2  – 3  + 5y x x=  


 
33. Find the equation of the circle 


 2 2 0x y Dx Ey F+ + + + =  
that passes through the points ( ) ( ) ( )–4, –3 , –6, –5 , –2, –5 . 
A) 2 2 + 8  + 10  + 37 0x y x y+ =  
B) 2 2 + 4  + 5  + 37 0x y x y+ =  
C) 2 2 + 8  + 10  + 45 0x y x y+ =  
D) 2 2 + 8  + 10  – 4 0x y x y+ =  
E) 2 2 + 4  + 5  – 4 0x y x y+ =  


 
34. A residential building contractor borrowed $28,000 to complete a new home. Some of 


the money was borrowed at 6%, some at 7%, and some at 8%. How much was borrowed 
at each rate if the annual interest owed was $1880 and the amount borrowed at 7% is 
three times more than the amount borrowed at 8%? 
A) $10,000 at 6%; $14,000 at 7%; $4000 at 8% 
B) $12,000 at 6%; $12,000 at 7%; $4000 at 8% 
C) $10,000 at 6%; $13,000 at 7%; $5000 at 8% 
D) $11,000 at 6%; $10,000 at 7%; $6000 at 8% 
E) $10,000 at 6%; $15,000 at 7%; $5000 at 8% 
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35. Applying Kirchhoff's Laws to the electrical network in the figure, the currents I1, I2, and 
I3 are the solution of the system 


1 2 3


1 2


2 3


0
4  + 6 7


6  + 7 10


I I I
I I


I I


− + =⎧
⎪ =⎨
⎪ =⎩


 


Find the currents. 
 


1R


2R


3R


1V
2V


1I


2I


3I


 


                              1 2


1 2 3


7 volts,   10 volts
4 , 6 , 7


V V
R R R
= =
= Ω = Ω = Ω


 


A) 1 31 amperes;I = 2 89 amperes;I = 3 58 amperesI =  
B) 1 4 amperes;I = 2 6 amperes;I = 3 7 amperesI =  
C) 


1
67–  amperes;
38


I = 2
89 amperes;
38


I = 3
11–  amperes
19


I =  


D) 
1


31  amperes;
94


I = 2
89 amperes;
94


I = 3
29 amperes
47


I =  


E) 
1


31  amperes;
10


I = 2
9–  amperes;


10
I = 3


11 amperes
5


I =  
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36. In a particular area of the United States, the electric utility company has determined that 
the average monthly electric bill (in dollars) for homeowners varies with the average 
monthly temperature (degrees Fahrenheit) as shown in the table below. 


 


o


Average monthly temp. Average monthly electric bill
$F


40 78
60 61
80 108


 


a) Find a least squares regression parabola that models the data. Show all of your work. 
 
b) Use the model to estimate the average monthly electric bill in a month with average 
temperature of 56 oF. Show your work. 


 
 
Section 6.4 - Partial Fractions 
 


37. Write the form of the partial fraction decomposition of the rational expression. Do not 
solve for the constants. 


 2
9
 + 2x x


 


A) 
2  + 2


A B
xx


+  


B) 
 + 2


A Bx
x x
+  


C) 
 + 2


A Bx
x x
−  


D) 
 + 2


A B
x x
+  


E) 
2  + 2


Ax Bx
xx


+  
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38. Write the form of the partial fraction decomposition of the rational expression. Do not 
solve for the constants. 


 
( )


2


3
4  + 1


 – 4


x


x
 


A) 


( ) ( )2 3 – 4  – 4  – 4


A B C
x x x


+ +  


B) 


( ) ( )


2


2 3 – 4  – 4  – 4


A Bx Cx
x x x


+ +  


C) 


( ) ( )


2


3 3 – 4  – 4


Ax B


x x
+  


D) 


( ) ( )2 3 – 4  – 4  – 4


Ax B Cx D Ex F
x x x


+ + +
+ +  


E) 


( )2 – 4  – 4


A B
x x


+  


 
39. Write the form of the partial fraction decomposition of the rational expression. Do not 


solve for the constants. 


 
( )22


 – 3


 – 2


x


x x
 


A) 


( )2 22 – 2  – 2


Ax B Cx D
x x


+ +
+  


B) 


( )2 22 – 2  – 2


A B C
x x x
+ +  


C) 


( )22 – 2


A Bx C
x x


+
+  


D) 


( )2 22 – 2  – 2


Ax B Cx D Ex F
x x x


+ + +
+ +  


E) 


( )2 22 – 2  – 2


A Bx C Dx E
x x x


+ +
+ +  
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40. Write the partial fraction decomposition of the rational expression. 


 2
1


49  – 36x
 


A) 1 7 7
12 7  – 6 7  + 6


x x
x x
− −⎛ ⎞−⎜ ⎟


⎝ ⎠
 


B) 
2


1 1
3649x


−  


C) 1 1 1
12 7  – 6 7  + 6x x


⎛ ⎞−⎜ ⎟
⎝ ⎠


 


D) 1 1 1
6 7  + 6 7  – 6x x
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


E) 1 1 1
6 7  – 6 7  + 6x x
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


 
41. Write the partial fraction decomposition of the rational expression. 


 2
5


 + 8  + 7x x
 


A) 5 1 1
6  – 1  – 7x x
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


B) 5 1 1
6  + 1  + 7x x
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


C) 5 1 1
6  + 7  + 1x x
⎛ ⎞−⎜ ⎟
⎝ ⎠


 


D) 
2


5 5 5
8 7xx


+ +  


E) 
2


5
 + 8  + 7x x
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42. Write the partial fraction decomposition of the rational expression. 


 
( )


2


2
5  + 7  + 3


 + 1
x x
x x


 


A) 
2


1 4 3– –
 + 1x x x


 


B) 
( ) ( )2


5 7 3+ +
 + 1  + 1  + 1x x x x x


 


C) 
2


1 3+
 + 1x x


 


D) 
2


1 4 6+ –
 + 1x x x


 


E) 
2


1 4 3+ +
 + 1x x x


 


 
43. Write the partial fraction decomposition of the rational expression. 


 
2


4 2 + 3  – 4
x


x x
 


A) 


( ) ( )2
1 4 1 1
5 2  – 1 2  + 1 + 4 x xx


⎛ ⎞
+ −⎜ ⎟⎜ ⎟


⎝ ⎠
 


B) 2


2
1 1+


6 4
x


x
−  


C) ( )
( ) ( )2
 + 41 4 1


5 2  – 1 2  – 1 + 4


x
x xx


⎛ ⎞
+ +⎜ ⎟⎜ ⎟


⎝ ⎠
 


D) 


( ) ( )2
1 4 1 1
5 2  – 1 2  + 1 + 4 x xx


⎛ ⎞
− +⎜ ⎟⎜ ⎟


⎝ ⎠
 


E) 


( ) ( )2
1 1 1 1
5 2  – 1 2  + 1 + 4 x xx


⎛ ⎞
+ −⎜ ⎟⎜ ⎟


⎝ ⎠
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44. Write the partial fraction decomposition of the improper rational expression. 


 
2


2
 + 3


 – 9
x x


x x+
 


A) 
2
2  + 9


 – 9
x


x x+
 


B) 
2
2  + 91


 – 9
x


x x
+


+
 


C) 2


2 2
3


 – 9  – 9
x x


x x x x
+


+ +
 


D) 
2
3  + 91


 – 9
x


x x
+


+
 


E) 2


2
 + 3


 – 9
x x


x x+
 


 
45. Write the partial fraction decomposition of the improper rational expression. 


 
3 2


2
 – 6  + 10  + 24


 – 2  – 8
x x x


x x
 


A) 1 32 284
6 4 2


x
x x


⎛ ⎞− + +⎜ ⎟− +⎝ ⎠
 


B) 1 48 284
6 4 2


x
x x


⎛ ⎞− + +⎜ ⎟− +⎝ ⎠
 


C) 1 48 284
6 4 2


x
x x


⎛ ⎞− + +⎜ ⎟+ −⎝ ⎠
 


D) 1 32 284
6 4 2


x
x x


⎛ ⎞− + −⎜ ⎟− +⎝ ⎠
 


E) 1 32 28
6 4 2x x
⎛ ⎞+⎜ ⎟− +⎝ ⎠
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Section 6.5 - Systems of Inequalities 
 


46. Sketch the graph of the inequality. 


  


 
A) 


 
B) 


 
C) 
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D)  


 
E)  


 
 


47. Use a graphing utility to graph the inequality. Shade the region representing the 
solution. 


  
A)  


 
B)  
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C) 


 
D) 


 
E) 
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48. Write an inequality for the shaded region shown in the figure. 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 


49. Determine which one of the ordered pairs below is a solution of the system of linear 
inequalities. 


 
3
1


24
3


x
y


xy


⎧
⎪ > −
⎪


> −⎨
⎪
⎪ ≤ −
⎩


 


A) (1, –9) 
B) (–9, –4) 
C) (6, 8) 
D) (6, 0) 
E) (3, –3) 
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50. Determine which one of the ordered pairs below is a solution of the system of linear 
inequalities. 


 


2 3 2
1 3
3


13 6 0


x y


y x


x y


+ >⎧
⎪⎪− − ≤ −⎨
⎪


− >⎪⎩


 


A) (, ) 
B) (–1, 4) 
C) (, ) 
D) (3, –3) 
E) (0, 0) 


 
51. Sketch the graph and label the vertices of the solution set of the system of inequalities. 


Shade the solution set. 


  


  
A) 
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B) 


 
C) 


 
D)  


 
E)  
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52. Use a graphing utility to graph the inequalities. Shade the region representing the 
solution set of the system. 


  
A) 


 
B) 


 
C) 


 
D)  
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E) 


 
 


 
53. Derive a set of inequalities to describe the region. 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 
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54. Derive a set of inequalities to describe the region. 
 Triangle: vertices at (0, 0), (4, 0), (4, 3) 
A) 3


4
0
4


y x


y
x


⎧ ≤⎪
⎪


≥⎨
⎪ ≤⎪
⎩


 


B) 3
4
4


y x


x


⎧ ≤⎪
⎨
⎪ ≤⎩


 


C) 3
4
0
4


y x


y
x


⎧ ≥⎪
⎪


≥⎨
⎪ ≤⎪
⎩


 


D) 3
4
0


y x


x


⎧ ≤⎪
⎨
⎪ ≥⎩


 


E) 4
3
0
4


y x


y
x


⎧ ≤⎪
⎪


≥⎨
⎪ ≤⎪
⎩


 


 
55. For the given supply and demand equations, find the consumer surplus. 


 
 Demand   Supply 
 p = a – bx  p = c + dx 
A) $ 
B) $ 
C) $ 
D) $ 
E) $ 
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Section 6.6 - Linear Programming 
 


56. Find the minimum and maximum values of the objective function and where they occur, 
subject to the indicated constraints. 
 Objective function: 
   
 Constraints: 


    
A) 


 
B) 


 
C) 


 
D) 


 
E) 
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57. Find the minimum and maximum values of the objective function and where they occur, 
subject to the indicated constraints. (You should graph the feasible solutions on the grid 
below before you attempt to find the minimum and maximum values.) 
 Objective function: 
   
 Constraints: 


   


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 
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58. An investor has $600,000 to invest in two types of investments. Type A pays 7% 
annually and type B pays 8% annually. To have a well-balanced portfolio, the investor 
imposes the following conditions. At least one-third of the total portfolio is to be 
allocated to type A investments and at least one-third of the portfolio is to be allocated 
to type B investments. What is the optimal amount that should be invested in each 
investment? 


 
A) $200,000 in type A (7%), $400,000 in type B (8%) 
B) $0 in type A (7%), $600,000 in type B (8%) 
C) $400,000 in type A (7%), $200,000 in type B (8%) 
D) $600,000 in type A (7%), $0 in type B (8%) 
E) $210,000 in type A (7%), $390,000 in type B (8%) 
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Name: __________________________  Date: _____________ 
 
Section 7.1 - Matrices and Systems of Equations 
 


1. Determine the order of the matrix. 
 [ ]2 4 –7  
A) 1×3 
B) 3 
C) 3×1 
D) 3×3 
E) 1×1 


 
2. Determine the order of the matrix. 


 
–6 8 –5
1 7 –9


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


A) 2×3 
B) 3×3 
C) 3×1 
D) 3×2 
E) 2×2 


 
3. Write the augmented matrix for the system of linear equations. 


 
+ 6 – 2 3


– – 5 4
– 6 –1


x y z
y z


x z


=⎧
⎪ =⎨
⎪ =⎩


 


A) 1 6 –2 3
1 –1 –5 4
1 1 –6 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 1 6 –2 3
0 –1 –5 4
1 0 –6 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 1 6 –2 3
–1 –5 4


1 –6 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 1 6 –2 3
–1 –5 0 4
1 –6 0 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦
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E) 1 6 –2 3
0 –1 –5 4
1 –6 0 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
 


4. Write the system of linear equations represented by the augmented matrix. (Use 
variables x, y, z, and w.) 


 


1 0 0 –4 –5
5 8 0 0 –7
0 –9 –7 –5 9
0 0 –2 7 –5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


A)  
– 4 –5


5 + 8 –7
–9 – 7 – 5 9
–2 + 7 –5


x y
x y
x y z
x y


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


B)  
– 4 –5


5 + 8 –7
–9 – –7 – 5 9


–2 + 7 –5


x z
x y


y z w
z w


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


C)  
– 4 –5


5 + 8 –7
–9 – 7 – 5 9


–2 + 7 –5


x z
x z


y z w
z w


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


D)  
– 4 –5


5 + 8 –7
–9 – 7 – 5 9
–2 + 7 –5


x w
x y


y z w
y z


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


E)  
– 4 –5


5 + 8 –7
–9 – 7 – 5 9


–2 + 7 –5


x w
x y


y z w
z w


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩
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5. Fill in the blank using elementary row operations to form a row-equivalent matrix. 


 


1 7 2
2 8 2


1 7 2


0 –2


⎡ ⎤
⎢ ⎥
⎣ ⎦
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


A)  
1 7 2
0 –6 –2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B)  
1 7 2
0 0 –2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C)  
1 7 2
0 22 –2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D)  
1 7 2
0 7 –2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E)  
1 7 2
0 6 –2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


 
6. Identify the elementary row operation being performed to obtain the new row-


equivalent matrix. 
 Original Matrix  New Row-Equivalent Matrix 


   
0 3 –8
–8 –2 4
⎡ ⎤
⎢ ⎥
⎣ ⎦


    
–16 –1 0
–8 –2 4


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


A) Add 2 times R1 to R2. 
B) Add –2 times R2 to R1. 
C) Add –2 times R1 to R2. 
D) Add 2 times R1 to R1. 
E) Add 2 times R2 to R1. 
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7. Perform the sequence of row operations on the matrix. What did the operations 
accomplish? Show all work. 


 
1 3 3
5 16 4
–3 –7 –31


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 (a) Add –5 times R1 to  R2. 
 (b) Add 3 times R1 to  R3. 
 (c) Add –2 times R2 to  R3. 
 (d) Add –3 times R2 to  R1. 


 
8. Determine whether the matrix is in row-echelon form. If it is, determine if it is also in 


reduced row-echelon form. 


 
1 1 1 –7
0 1 0 2
0 0 1 –3


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) row-echelon form 
B) row-echelon form and reduced row-echelon form 
C) neither 


 
9. Write the matrix in reduced row-echelon form. 


 
1 –6 –9 114
2 0 5 –39
3 –8 –8 121


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) 1 0 0 0
0 1 0 0
0 0 1 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 1 0 0 3
0 1 0 –9
0 0 1 –5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 1 0 0 2
0 1 0 –4
0 0 1 –9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 1 0 0 3
0 1 0 –5
0 0 1 –9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦
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E) 1 0 0 1
0 1 0 1
0 0 1 1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
10. Use the matrix capabilities of a graphing utility to write the matrix in reduced row-


echelon form. 


 
4 4 12
3 1 –7
3 4 17


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) 1 0 –5
0 1 8
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 1 0 –8
0 1 –5
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 1 0 –3
0 1 6
0 0 1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 1 0 0
0 1 0
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) 1 0 –5
0 0 0
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
11. Write the system of linear equations represented by the augmented matrix. Then use 


back-substitution to solve. (Use variables x, y, and z.) 


 
1 5 –4 34
0 1 6 –27
0 0 1 –5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) x = 56, y = –2, z = 3 
B) x = 3, y = –1, z = –5 
C) x = –1, y = –3, z = 5 
D) x = –1, y = 3, z = –5 
E) x = –3, y = –5, z = 1 
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12. An augmented matrix that represents a system of linear equations (in variables x, y, and 
z) has been reduced using Gauss-Jordan elimination. Write the solution represented by 
the augmented matrix. 


 
1 0 0 –6
0 1 0 –1
0 0 1 2


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) x = –6, y = –1, z = 2 
B) x = 6, y = 1, z = –2 
C) x = 0, y = 0, z = 0 
D) x = –6x, y = 2y, z = –z 
E) x = –6, y = 0, z = 0 


 
13. Use matrices to solve the system of equations (if possible). Use Gaussian elimination 


with back-substitution or Gauss-Jordan elimination. 


 
7 – 6 –40


+ 2 0
x y


x y
=⎧


⎨ =⎩
 


A) x = 4, y = –2 
B) x = –4, y = 2 
C) x = 2, y = –4 
D) x = 2, y = 4 
E) no solution 


 
14. Use matrices to solve the system of equations (if possible). Use Gaussian elimination 


with back-substitution or Gauss-Jordan elimination. 


 
–6 – – 34
4 – 7 – –14
–3 + 9 + 4 16


x y z
x y z
x y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) x = 6, y = 2, z = 4 
B) x = –6, y = 2, z = 4 
C) x = –6, y = –2, z = 4 
D) x = –2, y = 6, z = –4 
E) no solution 


 
15. Use matrices to solve the system of equations (if possible). Use Gaussian elimination 


with back-substitution or Gauss-Jordan elimination. Show all of your work. 


 
+ 3 – –8


–6 – 19 – 3 2
x y z


x y z
=⎧


⎨ =⎩
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16. Use the matrix capabilities of a graphing utility to reduce the augmented matrix 
corresponding to the system of equations, and solve the system. 


 


– 5 – 4 31
8 + 5 + 8 3
– + 5 + 4 –31
–4 + 7 – –26


x y z
x y z
x y z
x y z


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


A) x = 6, y = –1, z = –5 
B) x = 1, y = –2, z = –5 
C) x = 6, y = 1, z = 5 
D) x = 6, y = –1, z = 5 
E) no solution 


 
17. Use the matrix capabilities of a graphing utility to reduce the augmented matrix 


corresponding to the system of equations, and solve the system. 


 


– 4 – 5 –12
–4 + 7 + 4 8
–2 + 8 + 10 –12
–2 – 7 – 2 60


x y z
x y z
x y z
x y z


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


 


A) x = –9, y = –8, z = 7 
B) x = –5, y = 3, z = –1 
C) x = –9, y = 8, z = –7 
D) x = –9, y = –8, z = –7 
E) no solution 


 
18. Determine whether the two systems of linear equations yield the same solutions. If so, 


find the solutions using matrices. 


 
+ 3 + 8 –59


– 2 13
–7


x y z
y z


z


=⎧
⎪ =⎨
⎪ =⎩


 


 
– 6 – 3 27


– 5 34
–7


x y z
y z


z


=⎧
⎪ =⎨
⎪ =⎩


 


A) x = 0, y = –1, z = –7 
B) x = 0, y = 1, z = –7 
C) x = 1, y = –7, z = 0 
D) x = –1, y = –7, z = 0 
E) The systems yield different solutions. 


 







Section 7.1 – Matrices and Systems of Equations 


Copyright © Houghton Mifflin Company. All rights reserved.           243 


19. Determine whether the two systems of linear equations yield the same solutions. If so, 
find the solutions using matrices. 


 
+ + 5 35


– 2 –22
8


x y z
y z


z


=⎧
⎪ =⎨
⎪ =⎩


 


 
– 3 + 7 70


– 6 –54
8


x y z
y z


z


=⎧
⎪ =⎨
⎪ =⎩


 


A) x = 1, y = –6, z = 8 
B) x = –1, y = 6, z = 8 
C) x = 6, y = 8, z = 1 
D) x = –6, y = 8, z = 1 
E) The systems yield different solutions. 


 
20. The currents in an electrical network are given by the solutions of the system 


 
1 2 3


1 3


2 3


0
3 8 49


7 19


I I I
I I


I I


+ − =⎧
⎪ + =⎨
⎪ + =⎩


 


where I1, I2, and I3 are measured in amperes. Solve the system of equations using 
matrices. 
A) I1 = 3, I2 = 5, I3 = 2 
B) I1 = 3, I2 = 2, I3 = 5 
C) I1 = 5, I2 = 5, I3 = 11 
D) I1 = 5, I2 = 5, I3 = 10 
E) no solution 
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21. Use a system of equations to find the specified equation that passes through the points. 
Solve the system using matrices. 
 Parabola: y = ax2 + bx + c 


  
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 
 
Section 7.2 - Operations with Matrices 
 


22. Find x and y. 


 
–8 –8 –6


5 4 5
x


y
⎡ ⎤ ⎡ ⎤


=⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦


 


A) x = 6, y = –4 
B) x = –8, y = 5 
C) x = 4, y = –6 
D) x = –6, y = 4 
E) x = –6, y = –6 


 
23. Find x and y. 


 
 – 6 –1 5 3  – 2 –1 20
7 –7 2 7 14 2
1  – 7 2 1 –3 2


x y x
x


y


⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦


 


A) x = –2, y = 4 
B) x = –2, y = 3 
C) x = –1, y = 3 
D) x = 4, y = –1 
E) no solution 
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24. If possible, find A – B. 


 
9 –5 –7 3


,
–5 –3 3 –5


A B⎡ ⎤ ⎡ ⎤
= =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦


 


A) 16 –8
–8 2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 2 –2
–2 –8
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 16 –5
–5 2
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) –48 2
44 –30


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


25. If possible, find 5A + 4B. 


 
6 –1 –5 –4 9 8


,
3 1 –6 5 –8 1


A B⎡ ⎤ ⎡ ⎤
= =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦


 


A) 46 –41 –57
–5 37 –34
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 2 8 3
8 –7 –5
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 1 0 0
0 1 0
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 14 31 7
35 –27 –26
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
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26. Evaluate the expression. 


 
–9 4 –2 9 –8 4
8 4 –7 2 0 3


⎡ ⎤ ⎡ ⎤ ⎡ ⎤
+ +⎢ ⎥ ⎢ ⎥ ⎢ ⎥


⎣ ⎦ ⎣ ⎦ ⎣ ⎦
 


A) –3 9
1 3


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) –19 17
1 9


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) –11 13
1 6


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 1 0
0 1
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


27. Evaluate the expression. 


 [ ] [ ]1 –4 –1 4 1 8 3
8


+  


A) [ ]–3 7 7  
B) 3 65 5– – –


2 8 2
⎡ ⎤
⎢ ⎥⎣ ⎦


 


C) 3 7 7–
8 8 8


⎡ ⎤
⎢ ⎥⎣ ⎦


 


D) 1 63 7
2 8 2
⎡ ⎤
⎢ ⎥⎣ ⎦


 


E) not possible 
 


28. Use the matrix capabilities of a graphing utility to evaluate the expression. 


 
7.1 3.13 3.71 8.43


–3
–2.61 –6.86 5.4 9.55


⎛ ⎞⎡ ⎤ ⎡ ⎤
−⎜ ⎟⎢ ⎥ ⎢ ⎥


⎣ ⎦ ⎣ ⎦⎝ ⎠
 


A) –10.17 15.9
24.03 49.23


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 10.17 –15.9
–24.03 –49.23
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) –3.39 5.3
8.01 16.41


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 4.03 22.16
18.81 35.51
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
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29. Use the matrix capabilities of a graphing utility to evaluate the expression. 


 
–6 5 8


–5 –9  + 4 1  + 9 2
–9 –5 –7


⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦


 


A) 122
67
–38


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 122
–6
–21


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) –22
31
88


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 7
8 –6


–21


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) –6 5 8
8 –9 1 2


–9 –5 –7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
30. Solve for X  in the equation given. 


 
5 –5 –10 12


2 –4 ,  and 
2 1 –18 6


X A B A B⎡ ⎤ ⎡ ⎤
= − = =⎢ ⎥ ⎢ ⎥


⎣ ⎦ ⎣ ⎦
 


A) –5 4
5 –5


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) –10 8
10 –10


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 1 1–
5 4


1 1–
5 5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) –5 –4
–5 –5
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) 1 0
0 1
⎡ ⎤
⎢ ⎥
⎣ ⎦
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31. Solve for X in the equation given. 


 
2 –8 –4 –8 9 –4


–8  – 4 4 ,  and 
–7 5 –7 1 –9 –5


A B X A B⎡ ⎤ ⎡ ⎤
= = =⎢ ⎥ ⎢ ⎥


⎣ ⎦ ⎣ ⎦
 


A) 16 28 48
52 –4 76
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) –6 1 –8
–6 –4 –12
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 4 7 12
13 –1 19
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) –12 25 4
15 –19 9


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


32. If possible, find AB. 


 
5 3


–6
5 1 ,


5
4 2


A B
⎡ ⎤


⎡ ⎤⎢ ⎥= = ⎢ ⎥⎢ ⎥ ⎣ ⎦⎢ ⎥⎣ ⎦


 


A) [ ]–45 –35 –34  
B) –45


–35
–34


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) –30 15
–30 5
–24 10


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) –15
–25
–14


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) not possible 
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33. If possible, find AB. 


 
2 –7


2
, 8 5


9
–8 9


A B
⎡ ⎤


⎡ ⎤ ⎢ ⎥= =⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎢ ⎥⎣ ⎦


 


A) [ ]67 –29 –97  
B) 67


–29
–97


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 4 –63
16 45
–16 81


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) –59
61
65


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) not possible 
 


34. Use the matrix capabilities of a graphing utility to find AB, if possible. 


 
–2 1 4 7 0 6
5 5 –1 , 4 –5 –9
8 –5 2 1 –5 2


A B
⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= =⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦


 


A) –14 0 24
20 –25 9
8 25 4


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) –14 15 –29
56 –30 –13
34 35 89


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) –6 54 38
–25 –20 15
–13 –17 97


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) –6 –25 –13
54 –20 –17
38 15 97


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) not possible 
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35. Use the matrix capabilities of a graphing utility to find AB, if possible. 


 


6 8
–7 3 –5 3 1 3


,
4 –3 –8 9 –4 7
–3 0


A B


⎡ ⎤
⎢ ⎥ ⎡ ⎤⎢ ⎥= = ⎢ ⎥⎢ ⎥ ⎣ ⎦
⎢ ⎥
⎣ ⎦


 


A) –94 90 –26 74
11 6 –19 0
4 –15 16 –9


15 –9 –3 –9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


B) –94 11 4 15
90 6 –15 –9
–26 –19 16 –3
74 0 –9 –9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


C) 34 –54 38 –38
59 –48 5 –42
–44 39 –8 33
15 –9 –3 –9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


D) –94
6
4
–9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


36. Of the products AB, BA, A2, and B2, which ones are possible for the given matrices? 


 [ ]
7
1 , 1 –9 9
2


A B
⎡ ⎤
⎢ ⎥= =⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) AB only 
B) A2 only 
C) B2 only 
D) BA only 
E) AB and BA only 


 







Section 7.2 - Operations with Matrices 


Copyright © Houghton Mifflin Company. All rights reserved.           251 


37. Of the products AB, BA, A2, and B2, which ones are possible for the given matrices? 


 
–9 –7 –2 –4


,
–5 –1 3 –7


A B⎡ ⎤ ⎡ ⎤
= =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦


 


A) AB only 
B) A2 and B2 only 
C) BA only 
D) AB and BA only 
E) AB, BA, A2, and B2 


 
38. Find A2. (Note: A2 = AA.) 


 
3 2
–3 –5


A ⎡ ⎤
= ⎢ ⎥
⎣ ⎦


 


A) 3 –4
6 19
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 9 4
9 25
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 3 6
–4 19
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 9 –4
6 25
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


39. Find A2. (Note: A2 = AA.) 


 
3
–6


A ⎡ ⎤
= ⎢ ⎥
⎣ ⎦


 


A) 9
36
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) –18
–18
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) [ ]9 36  
D) [ ]–18 –18  
E) not possible 
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40. Evaluate the expression. 


 
–5 4 –4 –3 4 –5
4 0 –3 2 2 4


⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦


 


A) 78 52
–88 32
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 78 –88
52 32
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 80 60
–24 0
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 110 32
–88 0
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) not possible 
 


41. Evaluate the expression. 


 [ ] [ ]( )
9
–5 4 –4 –9 –7
–9


⎡ ⎤
⎢ ⎥ +⎢ ⎥
⎢ ⎥⎣ ⎦


 


A) –45
25
45


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) –45 –99
25 55
45 99


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) –45 25 45
–99 55 99
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 36 –36 –81 –63
–20 20 45 35
–36 36 81 63


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) not possible 
 


42. Write the system of linear equations as a matrix equation AX = B, and use Gauss-Jordan 
elimination on the augmented matrix [ ]A B  to solve for the matrix X. Show all your 
work. 


 1 2


1 2


+ 2 22
–4 – 2 –34


x x
x x


=⎧
⎨ =⎩
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43. Write the system of linear equations as a matrix equation AX = B, and use Gauss-Jordan 
elimination on the augmented matrix [ ]A B  to solve for the matrix X. Show all your 
work. 


 
1 2 3


1 2 3


1 2 3


– 5 + 44
–2 – 6 + 5 28


– 2 + 17


x x x
x x x


x x x


=⎧
⎪ =⎨
⎪ =⎩


 


 
44. A lawn-and-garden store sells three types of fertilizer in 50-pound bags: Feed & Weed, 


Winterizer Blend, and 17-17-17. The number of bags that were sold last weekend is 
represented by A. 
    Feed & Weed   Winterizer   17-17-17 


 
16 16 20 Friday
14 23 23 Saturday
10 23 20 Sunday


A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


 


The selling price per bag and the profit per bag for the three types of fertilizer are 
represented by B (values are in dollars). 
       Selling Price Profit 


 
11.00 1.30 Feed & Weed
12.50 1.70 Winterizer
8.50 0.60 17 17 17


B
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥ − −⎣ ⎦


 


(a) Compute AB and interpret the result. Show all your work. 
(b) Find the store's total profit from fertilizer sales for the weekend. 
 Show your work. 


 
 
Section 7.3 - The Inverse of a Square Matrix 
 


45. Show that B is the inverse of A. Show all your work. 


 
2 3
–4 1


A ⎡ ⎤
= ⎢ ⎥
⎣ ⎦


,  


1 3
14 14
2 1
7 7


B


⎡ ⎤−⎢ ⎥
= ⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
46. Show that A is the inverse of B. Show all your work. 


 
10 7 5


1 4 1 2
9


13 10 11
A


− −⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥− −⎣ ⎦


,  
–1 3 1
2 5 0
3 1 –2


B
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦
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47. 
Find the inverse of the matrix 


4 8
–12 –20
⎡ ⎤
⎢ ⎥
⎣ ⎦


. 


A) 4 81
–12 –207
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 5 21
3 14
− −⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) –4 –8
20 12
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) 4 –12
16 –28
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) –4 –81
–12 2013
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


 
48. 


Find the inverse of the matrix 
5 5 5


15 25 20
15 30 25


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 1 1 1
1 3 2 1
5


3 3 2


−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦


 


B) 1 1 1
1 0 2 1
5


3 3 2


−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦


 


C) 1 1 1
5 3 0 1


3 3 2


−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦


 


D) 1 0 1
1 3 2 1
5


2 3 3


−⎡ ⎤
⎢ ⎥− − −⎢ ⎥
⎢ ⎥−⎣ ⎦


 


E) 3 1 0
–5 3 1 1


1 3 2


⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦
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49. Use the matrix capabilities of a graphing utility to find the inverse of the matrix 
4 5 3


1 4 8 3
21


1 2 0


− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥⎣ ⎦


 (if it exists). 


A) 7 7 21
0 –7 0
0 14 28


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) –21 28 14
0 –7 0
0 7 –21


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) –14 0 21
0 –7 0
0 7 –14


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) –14 14 21
7 –7 0
0 7 28


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) does not exist 
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50. Use the matrix capabilities of a graphing utility to find the inverse of the matrix 
2 1 6 1
3 4 3 8


2 1 6 1
3 4 3 8


⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥
⎢ ⎥− −⎣ ⎦


 (if it exists). 


A) 0 2 4 1
1 8 0 41


–2 1 –6 04
3 –2 1 8


⎡ ⎤
⎢ ⎥−⎢ ⎥−
⎢ ⎥
⎢ ⎥− −⎣ ⎦


 


B) 0 –2 6 1
1 8 0 41
–2 1 –6 04


2 2 1 –8


⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥−⎣ ⎦


 


C) 0 2 4 1
1 8 0 41


–2 1 –6 02
3 –2 1 8


⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥− −⎣ ⎦


 


D) 0 –2 6 1
1 8 0 41
–2 1 –6 02


2 2 1 –8


⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥−⎣ ⎦


 


E) does not exist 
 


51. 
Find the inverse of the matrix 


–1 –4
–1 3
⎡ ⎤
⎢ ⎥
⎣ ⎦


 (if it exists). 


A) 3 41
1 –17
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) 3 41–
1 –17
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) –3 –41–
–1 17
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) –1 –41–
–1 37
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) does not exist 
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52. 
Find the inverse of the matrix 


–24 –22
–12 –11
⎡ ⎤
⎢ ⎥
⎣ ⎦


 (if it exists). 


A) –11 221
12 –2412


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


B) –11 221–
12 –2424


⎡ ⎤
⎢ ⎥
⎣ ⎦


 


C) 11 –221
–12 2422
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


D) –24 –221–
–12 –1111
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


E) does not exist 
 


53. Solve the system of linear equations  


  
–3 + 5 –10
–6 + 6 –20


x y
x y


=⎧
⎨ =⎩


   


using the inverse matrix  


1 5–
2 12
1 1–
2 4


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 15
2
0


x
y


⎡ ⎤⎡ ⎤ ⎢ ⎥=⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦


 


B) 15
2


10
3


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


C) 10
3
0


x
y


⎡ ⎤⎡ ⎤ ⎢ ⎥=⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦


 


D) 25–
6


10
3


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


E) 5–
6


50–
27


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦
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54. Solve the system of linear equations 


 
3 – 2 24
6 + 5 –16


x y
x y


=⎧
⎨ =⎩


   


using the inverse matrix  


5 2
27 27


2 1–
9 9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 56
27
16–
15


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


B) 88
27
64–
9


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


C) 40
27
8
3


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


D) 16–
27
8
3


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


E) 40
27
0


x
y


⎡ ⎤⎡ ⎤ ⎢ ⎥=⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦
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55. Solve the system of linear equations 


 
9 + 9 + 9 0
27 + 45 + 36 –6
27 + 54 + 45 –1


x y z
x y z
x y z


=⎧
⎪ =⎨
⎪ =⎩


   


using the inverse matrix  
1 1 1


1 3 2 1
9


3 3 2


−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦


. 


A) 5
9
11–
9


4
3


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 16–
9
5–
9


11–
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 4
3
11–
9


5
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 5–
9


11–
9


16
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) 5
9


16
9
11–
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


 







Chapter 7 – Matrices and Determinants 


260    Copyright © Houghton Mifflin Company. All rights reserved. 


56. Solve the system of linear equations 


 
9 + 9 + 9 1
27 + 45 + 36 –3
27 + 54 + 45 2


x y z
x y z
x y z


=⎧
⎪ =⎨
⎪ =⎩


   


using the inverse matrix  
1 1 1


1 3 2 1
9


3 3 2


−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦


. 


A) 4–
9


11–
9


16
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 16
9
4–
9


11–
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 11–
9


16
9
4–
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 5
9
2–
3


4
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


E) 5–
9


1
3
2–
9


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦
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57. Solve the system of linear equations 


 


1 2 3 4


1 2 3 4


1 2 3 4


1 2 3 4


8 – 16 – 8 – 16 0
24 – 40 – 16 – 24 –5
16 – 40 – 16 – 40 5
–8 + 32 + 32 + 88 –10


x x x x
x x x x
x x x x
x x x x


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


   


using the inverse matrix  


24 7 1 2
10 3 0 11
29 7 3 28


12 3 1 1


− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥− −
⎢ ⎥− −⎣ ⎦


. 


A) 
1


2


3


4


5–
4
5–
8


0
0


x
x
x
x


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥
⎢ ⎥⎣ ⎦
⎢ ⎥⎣ ⎦


 


B) 


1


2


3


4


5–
4
5–
8


5
8
5
4


x
x
x
x


⎡ ⎤
⎢ ⎥
⎢ ⎥⎡ ⎤ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


C) 


1


2


3


4


15–
8


5
8
5
4
5–
4


x
x
x
x


⎡ ⎤
⎢ ⎥
⎢ ⎥⎡ ⎤ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


D) 


1


2


3


4


15–
8


5
8
0
5
4


x
x
x
x


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦
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E) 
1


2


3


4


0
5–
8


0
5–
4


x
x
x
x


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥
⎢ ⎥⎣ ⎦
⎢ ⎥⎣ ⎦


 


 
58. Solve the system of linear equations 


 


1 2 3 4


1 2 3 4


1 2 3 4


1 2 3 4


4 – 8 – 4 – 8 0
12 – 20 – 8 – 12 15
8 – 20 – 8 – 20 –10
–4 + 16 + 16 + 44 0


x x x x
x x x x


x x x x
x x x x


=⎧
⎪ =⎪
⎨ =⎪
⎪ =⎩


   


using the inverse matrix  


24 7 1 2
10 3 0 11
29 7 3 24


12 3 1 1


− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥− −
⎢ ⎥− −⎣ ⎦


. 


A) 


1


2


3


4


95
4
45
4
75
4
35–
4


x
x
x
x


⎡ ⎤
⎢ ⎥
⎢ ⎥⎡ ⎤ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


B) 


1


2


3


4


35
4
25
4
45–
4


45
4


x
x
x
x


⎡ ⎤
⎢ ⎥
⎢ ⎥⎡ ⎤ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦
⎢ ⎥
⎢ ⎥
⎣ ⎦
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C) 


1


2


3


4


45
4


95
4
0
35–
4


x
x
x
x


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


D) 


1


2


3


4


15
4
5–
4


0
5–
2


x
x
x
x


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=
⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


E) 
1


2


3


4


0
5
4
0
5
2


x
x
x
x


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥
⎢ ⎥⎣ ⎦
⎢ ⎥⎣ ⎦


 


 
59. 


Solve the system of linear equations  
6 + 4 2
12 – 20 –6


x y
x y


=⎧
⎨ =⎩


  using an inverse matrix. 


A) 1
7
8
7


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


B) 4–
7
1–
7


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


C) 2
21
5


14


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦
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D) 1
7
1–
7


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


E) 4
7
5


14


x
y


⎡ ⎤
⎢ ⎥⎡ ⎤


= ⎢ ⎥⎢ ⎥
⎣ ⎦ ⎢ ⎥


⎢ ⎥⎣ ⎦


 


 
60. 


Solve the system of linear equations  
–8 + 24 + 8 3
16 + 40 6
24 + 8 – 16 –3


x y z
x y
x y z


=⎧
⎪ =⎨
⎪ =⎩


  using an inverse 


matrix. 
A) 3–


8
0
9
8


x
y
z


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦ ⎢ ⎥
⎣ ⎦


 


B) 
0
3
4
3–
8


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎣ ⎦


 


C) 3
8
9–
8


3
4


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 3
8
0
3
4


x
y
z


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦ ⎢ ⎥
⎣ ⎦
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E) 3–
8
9–
8
3–
4


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
61. Use the matrix capabilities of a graphing utility to solve the following system of linear 


equations: 
–12 + 12 + 18 10
6 – 6 –5


6 + 24 25


x y z
x y


y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) 5
3
0
5–
2


x
y
z


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦ ⎢ ⎥
⎣ ⎦


 


B) 5
2
5–
3


5
3


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 5–
2


5
3
5
6


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


D) 5
6
10–
3


5
3


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦
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E) 10
3
25
6
0


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
62. Use the matrix capabilities of a graphing utility to solve the following system of linear 


equations: 
12 – 4 3
8 + 8 6


16 –12


x y
x y


z


=⎧
⎪ =⎨
⎪ =⎩


 


A) 3–
8


9
8
3–
4


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


B) 3
8
3
8
3–
4


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


C) 9
8
0
3–
4


x
y
z


⎡ ⎤
⎢ ⎥⎡ ⎤
⎢ ⎥⎢ ⎥ = ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥⎣ ⎦ ⎢ ⎥
⎣ ⎦


 


D) 3–
8


3
8
3–
4


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦
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E) 3
8
3–
8


0


x
y
z


⎡ ⎤
⎢ ⎥


⎡ ⎤ ⎢ ⎥
⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦


⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
63. The owner of the "Crazy 'Bout Nuts" shop wants to create his own blend of mixed nuts. 


To do so, he mixes peanuts ($2 per pound), pecans ($4 per pound), and cashews ($9 per 
pound) to obtain 140 pounds of mixed nuts costing $6 per pound. If he wants the 
amount of peanuts to be twice that of the pecans, how many pounds of each type of nut 
should he use? Use the matrix capabilities of a graphing utility to solve the resulting 
system of linear equations. Round answers to nearest hundredth of a pound. 


 
140


2 4 9 840
2 0


x y z
x y z


x y


+ + =⎧
⎪ + + =⎨
⎪ − =⎩


 


 
A) peanuts: 41.21 lb; pecans: 26.11 lb; cashews: 72.68  lb 
B) peanuts: 42.21 lb; pecans: 23.11 lb; cashews: 74.68  lb 
C) peanuts: 44.21 lb; pecans: 22.11 lb; cashews: 73.68  lb 
D) peanuts: 45.21 lb; pecans: 22.11 lb; cashews: 72.68  lb 
E) peanuts: 44.21 lb; pecans: 21.11 lb; cashews: 74.68  lb 


 
64. A chemist has three acid solutions of varying strengths. The first contains 15% acid, the 


second 21%, and the third 55%.  He wishes to use all three solutions and obtain 58 
gallons of a 38% acid solution. If the chemist wants to use twice as much 21% solution 
as the 15% solution, how many gallons of each solution must he use? Round answers to 
nearest gallon. 


 
A) 15%:  9 gallons;  21%:  21gallons;  55%:  28 gallons 
B) 15%:  8 gallons;  21%:  17 gallons;  55%:  33 gallons 
C) 15%:  10 gallons;  21%:  18 gallons;  55%:  30 gallons 
D) 15%:  11gallons;  21%:  17 gallons;  55%:  30 gallons 
E) 15%:  9 gallons;  21%:  18 gallons;  55%:  31 gallons 
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65. Consider the circuit shown in the figure below. The currents 1 2 3, , andI I I ( in amperes ) 


are the solutions to the system of linear equations 
1 3 1


2 3 2


1 2 3


3 6
2 6


0


I I E
I I E


I I I


+ =⎧
⎪ + =⎨
⎪ + − =⎩


 , where 


1 2andE E  are voltages of 12 and 27 volts, respectively. Use the inverse of the 
coefficient matrix of this system to find the unknown currents. Round answers to nearest 
tenth. [Hint: If a current value turns out to be negative, it simply means that the current 
flow is in the opposite direction from that indicated in the figure below.] 


 


 


3 Ω 6 Ω 2 Ω


1E 2E


1I 2I


3I


 
A) 1 2 35.5 amps; –0.8 amps; 4.8 ampsI I I= = =  
B) 1 2 3–2.1 amps; 5.2 amps; 3.1 ampsI I I= = =  
C) 1 2 31.3 amps; 6.4 amps; 1.3 ampsI I I= = = −  
D) 1 2 3–1.8 amps; 4.8 amps; 2.9 ampsI I I= = =  
E) 1 2 34.9 amps; 15.0 amps; 8.2 ampsI I I= − = =  


 
 
Section 7.4 - The Determinant of a Square Matrix 
 


66. 
Find the determinant of the matrix 


–4 –1
5 7


⎡ ⎤
⎢ ⎥
⎣ ⎦


. 


A) –23  
B) –13  
C) –11 
D) –31 
E) 33  
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67. 


Find the determinant of the matrix 


1 1
6 2


51 –
6


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 7
12


 


B) 13
36


 


C) 4–
15


 


D) 23–
36


 


E) 1–
15


 


 
68. Use the matrix capabilities of a graphing utility to find the determinant of the matrix 


0.3 –0.9 0.9
1.2 0.6 0
–0.6 –2.1 1.5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) –0.18  
B) –0.135  
C) –0.027  
D) 0.081  
E) –0.054  


 
69. Use the matrix capabilities of a graphing utility to find the determinant of the matrix 


11 16.5 5.5
0 27.5 –11
0 0 –11


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) –3327.5  
B) –831.875  
C) 0  
D) 4991.25  
E) –332.75  


 
70. 


Find all (a) minors and (b) cofactors of the matrix 
–6 4 –16
–6 –4 12
2 –6 –12


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show your work. 
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71. 


Find all (a) minors and (b) cofactors of the matrix 
–6 4 –16
6 –4 12
–2 6 –12


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show your work. 


 
72. 


Find the determinant of  
3 –2 8
–3 2 –6
1 –3 6


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 by the method of expansion by cofactors using 


row 2. Show your work. 
 


73. 


Find the determinant of  
0 2 0
3 –2 6
–1 0 –6


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 by the method of expansion by cofactors using 


column 3. Show your work. 
 


74. 


Find the determinant of  
–3 1 0
2 –2 0
–1 –8 –1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 8  
B) –4  
C) 0  
D) 7  
E) –3  


 
75. 


Find the determinant of  
0 –3 –3
–6 6 0
3 24 9


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) 342  
B) 285  
C) 324  
D) –216  
E) 90  
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76. Use the matrix capabilities of a graphing utility to find the determinant of the matrix 
–1 0 0 0 0
0 2 0 0 0
0 0 –3 0 0
0 0 0 1 0
0 0 0 0 –2


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) –6  
B) –2  
C) –1 
D) –12  
E) 4  


 
77. Use the matrix capabilities of a graphing utility to find the determinant of the matrix 


–1 1 0 –2 3
0 0 1 4 0
0 –2 –3 –5 1
1 0 0 7 0
0 0 0 1 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. 


A) –6  
B) 7  
C) –10  
D) –12  
E) 4  


 
78. 


Given
0 –1 –2
3 2 –1
0 –4 –1


A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


, find A . 


A) 21 
B) 10  
C) –20  
D) 11 
E) –15  
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79. 


Given
0 3 6
–9 –6 3
0 12 3


A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


 and 
9 –6 0
3 –3 6
9 3 3


B
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


, find BA . 


A) –153,090  
B) 218,700  
C) –182,250  
D) 290,871 
E) 273,375  


 
80. Evaluate the determinant of the matrix below to determine which of the following 


makes the equation true. 


 
–7


–4
w x


y z
=  


A) 7
–4


w x
y z


−
 


B) 7
–4


z x
y w


−
 


C) –4
–7


y z
w x


−  


D) 7
–4


z x
y w


−
−


−
 


E) –7
–4
w x


y z
−  


 
81. Solve for x given the following equation involving a determinant. 


 
 – 6 –4


0
1  – 6


x
x


=
−


 


A) 8, 16x =  
B) –4, 8x =  
C) 4, 8x =  
D) –4, – 8x =  
E) 4, – 8x =  
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82. Solve for x given the following equation involving a determinant. 


 
 + 3 3


0
1  + 7


x
x


=
−


 


A) 6, 4x =  
B) –7, – 3x =  
C) 7, 3x =  
D) –6, – 4x =  
E) 4, – 3x =  


 
83. 


Evaluate the determinant 
5 4


5 45 4


x x


x x


e e
e e


 in which the entries are functions. 


A) 20– xe  
B) 94


5
xe  


C) 9– xe  
D) 205


4
xe  


E) 91–
5


xe  


 
84. 


Evaluate the determinant 
4 ln
4 5 ln
x x x


x+
 in which the entries are functions. 


A) 16 ln x  
B) 20x  
C) 5x  
D) 4 ln x−  
E) 5 ln x  
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Section 7.5 - Applications of Matrices and Determinants 
 


85. Use Cramer's Rule to solve the following system of linear equations: 
4 – 8 2


– 4 + 12 1
8 + 20 0


x z
y z


x z


=⎧
⎪ =⎨
⎪ =⎩


 


A) 1 3 1; – ; –
2 4 2


x y z= = =  


B) 1 7 1; – ; –
18 12 18


x y z= = =  


C) 5 7 1; – ; –
18 12 9


x y z= = =  


D) 5 5 1; – ; –
18 4 2


x y z= = =  


E) 1 1 3– ; ; –
2 2 4


x y z= = =  


 
86. Use Cramer's Rule to solve the following system of linear equations: 


12 – 18 + 12 8
–18 + 12 + 6 5
24 + 6 – 18 9


x y z
x y z


x y z


=⎧
⎪ =⎨
⎪ =⎩


 


A) 11 13 29, ,
6 6 12


x y z= = =  


B) 13 55 79, ,
12 42 42


x y z= = =  


C) 7 71 115, ,
6 42 84


x y z= = =  


D) 17 4 19, ,
12 3 12


x y z= = =  


E) 11 13 29, ,
9 9 18


x y z= = =  
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87. Use a determinant to find the area of the triangle shown below. 
 


 
A)  
B)  
C)  
D) 


 
E) 


 
 


88. Determine a positive value for y such that a triangle with vertices (–8,2), (2,3) , and 
(0, )y  has an area of 16  square units. 
A) 8 
B) 6 
C) 9 
D) 11 
E) 1 
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89. You inherited a triangular piece of property after your Uncle Izzy passed away. You 
want to know the size of land, so you "step it off" to estimate the square footage. From 
the southernmost vertex A, you travel north 220 feet then west 300 feet (for vertex C), 
and from the southernmost vertex A, you travel 520 feet north then 90 feet west (for 
vertex B). Use a graphing utility to approximate the number of square feet of land that 
you have inherited. 


C


B


A


C


B


A


C


B


A  
A) 87,900 square feet 
B) 68,100 square feet 
C) 56,400 square feet 
D) 13,500 square feet 
E) 9600 square feet 
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90. A triangular region of farmland has become overrun with deer and will be open to the 
public for hunting to reduce the population. In order to know how many hunters to allow 
on the land at one time, you need to know the area of the region in square miles. In 
order to estimate the area of the region, you travel from the southernmost vertex C north 
20 miles then west 30 miles (for vertex B), and from the southernmost vertex C you 
travel 44 miles north then 7 miles east (for vertex A). Use a graphing utility to 
approximate the number of square miles of land. 


 
A) 590  square miles 
B) 730  square miles 
C) 454  square miles 
D) 84  square miles 
E) 146  square miles 


 
91. Use a determinant to determine whether the points (–7, –4), (–10, –6) and ( –1,0)  are 


collinear. Show all work. 
 


92. Use a determinant to determine whether the points (2, –6), (0, –8) and (5, –4)  are 
collinear. Show all work. 


 
93. Use a determinant to find y such that ( )(8, –20), 16, , and (20, – 8)y  are collinear. 


A) –44y =  
B) 20y =  
C) 4y =  
D) –8y =  
E) –12y =  


 
94. Use a determinant to find an equation of the line passing through the points 


(–3, –1) and (–2,2) . 
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95. Find the uncoded 1 × 3 row matrices for the message "TWO IF BY LAND"; then 


encode the message using the encoding matrix 
0 –3 3
3 2 –2
2 –3 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show all your work. 


 
96. Find the uncoded 1 × 3 row matrices for the message "MERRY CHRISTMAS"; then 


encode the message using the encoding matrix 
0 1 1
3 1 –3
–3 –1 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show all your work. 


 
97. Write a cryptogram for the message "TWO IF BY LAND" using the matrix 


0 –2 2
2 –1 1
–1 –2 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show all your work. 


 
98. Write a cryptogram for the message "MERRY CHRISTMAS" using the matrix 


0 1 1
–5 1 5
5 –1 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


. Show all your work. 


 
99. 


Given
4 8


–12 –4
A ⎡ ⎤
= ⎢ ⎥
⎣ ⎦


, use 1A−  to decode the following cryptogram: 


 


 
–152 –4 –4 92 –276 –92 –204 –8 32
64 –16 128 20 40 –16 148 8 96  


A) THE SUN ALSO RISES 
B) A PASSAGE TO INDIA 
C) THE MALTESE FALCON 
D) GONE WITH THE WIND 
E) A CLOCKWORK ORANGE 
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100. 


Given
5 –10 –5
–5 0 5


–15 10 10
A


⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


, use 1A−  to decode the following cryptogram: 


 


 –100 –70 35 –245 70 185 –140 40 115  


A) FOR ANNIE 
B) TAMERLANE 
C) AN ENIGMA 
D) THE BELLS 
E) THE RAVEN 


 
101. 


Given
–5 5 5
10 –5 0
–15 0 –5


A
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


, use 1A−  to decode the following cryptogram: 


 


 
–355 60 –35 –185 15 –25 60 –95 –40 60 –30
10 –145 70 45 –255 90 45 –5 25 45


 


A) MATHEMATICIAN GALOIS 
B) MATHEMATICIAN JACOBI 
C) MATHEMATICIAN EUCLID 
D) MATHEMATICIAN PASCAL 
E) MATHEMATICIAN AGNESI 


 
102. The following cryptogram was encoded with a  2 × 2  matrix. 


 


 
43 52 22 –17 9 1 44 16 38 57
39 56 49 61 12 –12 40 5 29 –4


 


 
The last word of the message is "_LIVES". What is the message? 
A) CATS HAVE NINE LIVES 
B) SHE SAID ELVIS LIVES 
C) ALL GAVE THEIR LIVES 
D) SEATBELTS SAVE LIVES 
E) NO LIES CHANGE LIVES 
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103. During a weekly profit/loss meeting, the manufacturer of a home theater system was 
told that producing 15  systems would generate a profit of $3650 , producing 30 systems 
would generate a profit of $5900 , and producing 60 systems would generate a profit of 
$ 7700 . This is reflected in the table below. 


 
Units Produced Weekly 15  30  60  
Weekly Profit 3650  5900  7700  
 
(a) Assuming that the data can be fit by a parabolic model 2y au bu c= + + , create a 
system of linear equations 
involving the unknown coefficients a, b, and c. 
 
(b) Use Cramer's Rule to solve the system of linear equations. Then, write the equation 
for the parabola. Show your work. 
 
(c) Graph the parabola from part (b) and estimate how many units should be produced to 
maximize the 
company's profit each week. 
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Name: __________________________  Date: _____________ 
 
Section 8.1 - Sequences and Series 
 


1. Write the first five terms of the sequence. (Assume that n begins with 1.) 
 6  + 2na n=  
A) 4, 10, 16, 22, 28 
B) 2, 8, 14, 20, 26 
C) 8, 12, 18, 24, 30 
D) 8, 14, 20, 26, 32 
E) 8, 10, 12, 14, 16 


 
2. Write the first five terms of the sequence. (Assume that n begins with 1.) 


 ( ) ( )( )1 4 5n
na n n= − − −  


A) 25, –12, 6, –2, 0 
B) –12, 6, –2, 0, 0 
C) –12, –6, –2, 0, 0 
D) –6, 2, 0, 0, –2 
E) –12, 8, –4, 0, 4 


 
3. Find the indicated term of the sequence. 


 ( ) ( )


17


1 4 1


            


n
na n


a


= − −


=
 


A) 63 
B) –67 
C) –69 
D) 3 
E) –64 
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4. Use a graphing utility to graph the first 10 terms of the sequence. (Assume that n begins 
with 1.) The indicated graphing window dimensions should aid you in answering the 
question. 


  
A)  


 
B)  


 
C)  


 
D)  
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E) 


 
 


 
5. Match the sequence with its graph of the first 10 terms. 


  
A)  


 
B)  
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C)  


 
D)  


 
E)  
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6. Write an expression for the apparent nth term of the sequence. (Assume that n begins 
with 1.) 
 –3, 2, 7, 12, 17 
A) –8  + 5na n=  
B) ( ) ( )1 5  – 8n


na n= −  
C) 5na n=  
D) 5  – 8n


na =  
E) 5  – 8na n=  


 
7. Write an expression for the apparent nth term of the sequence. (Assume that n begins 


with 1.) 


 4 4 4 4 4–2 , –2 , –2 , –2 , –2 ,
1 2 3 4 5


− − − − −  


A) 
–2


4n
na = −  


B) –24na
n


= −  


C) 
4


–2n
na = −  


D) 4–2na
n


= −  


E) 4–2
1na


n
= −


+
 


 
8. Write the first five terms of the sequence defined recursively. Use the pattern to write 


the nth term of the sequence as a function of n. (Assume that n begins with 1.) 
 1 1–11,  – 7k ka a a+= =  
A) –4 – 7na n=  
B) –11 – 7na n=  
C) 3 – 7na n=  
D) –4na =  
E) ( )–11 1na n= −  


 







Chapter 8 – Sequences, Series, and Probability 


286   Copyright © Houghton Mifflin Company. All rights reserved. 


9. Write the first five terms of the sequence defined recursively. Use the pattern to write 
the nth term of the sequence as a function of n. (Assume that n begins with 1.) 
 1 14, –k ka a a+= =  
A) 4na n=  
B) ( )4 –1 n


na =  
C) ( )–4 n


na =  
D) ( ) 1–4 n


na −=  
E) ( ) 14 –1 n


na −=  
 


10. Write the first five terms of the sequence. (Assume that n begins with 0.) 


 
( )


5
1 !


n
na


n
=


+
 


A) 5 25 125 1251, , , ,
2 6 24 24


 


B) 25 125 125 625 3125, , , ,
6 24 24 144 1008


 


C) 25 125 125 6250, , , ,
6 24 24 144


 


D) 25 25 125 6255, , , ,
24 24 144 1008


 


E) 25 25 5 55, , , ,
6 24 24 144


 


 
11. Simplify the factorial expression. 


 13!
10!


 


A) 17,160 
B) 1716 
C) 13


10
 


D) 156 
E) 24,024 
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12. Find the sum. 


 ( )
6


1
–2  + 3


i
i


=
∑  


A) –15 
B) –21 
C) –24 
D) –9 
E) –42 


 
13. Find the sum. 


 
3


2
1


1
5k k= +


∑  


A) 22
63


 


B) 1
14


 


C) 1 
D) 73


168
 


E) 12
11


 


 
14. Use a calculator to find the sum. Round to four decimal places. 


 
9


2


2
 + 2k k=


∑  


A) 3.0398 
B) 4.0398 
C) 0.1818 
D) 2.3731 
E) 2.1913 
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15. Use sigma notation to write the sum. 


 1 1 1
3 2 4 3 9 8


+ + +
⋅ ⋅ ⋅


"  


A) 


( )( )
7


1


1
1 2n n n= + +∑  


B) 


( )
7


1


1
1n n n= +∑  


C) 


( )
7


1 2 !n


n
n= +∑  


D) 


( )( )
5


1


1
1 2n n n= + +∑  


E) 


( )( )
6


0


1
1 2n n n= + +∑  


 
16. Find the indicated partial sum of the series. 


 
1


13
4


i


i


∞


=


⎛ ⎞
⎜ ⎟
⎝ ⎠


∑  


 fourth partial sum 
A) 3


256
 


B) 1023
256


 


C) 255
256


 


D) 63
256


 


E) 257
256
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17. Find the sum of the infinite series. 


 
1


13
3


i


i


∞


=


⎛ ⎞
⎜ ⎟
⎝ ⎠


∑  


A) undefined 
B) 3


4
 


C) 3  
D) 9


4
 


E) 3
2


 


 
18. A deposit of $3000 is made in an account that earns 6% interest compounded quarterly. 


The balance in the account after n quarters is given by 


 0.063000 1 , 1, 2,3,
4


n


nA n⎛ ⎞= + =⎜ ⎟
⎝ ⎠


…  


Find the balance in the account after 5 years by finding the 20th term of the sequence. 
Round to the nearest penny. 
A) $9621.41 
B) $4040.57 
C) $3980.85 
D) $60,900.00 
E) $4101.17 


 
 
Section 8.2 - Arithmetic Sequences and Partial Sums 
 


19. Determine whether the sequence is arithmetic. If so, find the common difference. 
 4, 9, 14, 19, 24 
A) –1 
B) 5 
C) 4 
D) –5 
E) not arithmetic 


 
20. Determine whether the sequence is arithmetic. If so, find the common difference. 


 2, 4, 8, 16, 32 
A) 2 
B) 2n 
C) 2n – 2n–1 
D) –2 
E) not arithmetic 
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21. Determine whether the sequence is arithmetic. If so, find the common difference. 
(Assume that n begins with 1.) 
 –8 + 7na n=  
A) –7 
B) 8 
C) –8 
D) 7 
E) not arithmetic 


 
22. Determine whether the sequence is arithmetic. If so, find the common difference. 


(Assume that n begins with 1.) 


 12
4


n


na ⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


A) 2 
B) 4 
C) 1


4
 


D) –2 
E) not arithmetic 


 
23. Find a formula for an for the arithmetic sequence. 


 a1 = –3, d = –6 
A) an = –3 – 7n 
B) an = 3 – 6n 
C) ( ) 1–3 –6 n


na −= ⋅  
D) an = –6 – 3(n – 1) 
E) 11–3


–6


n


na
−


⎛ ⎞= ⋅⎜ ⎟
⎝ ⎠


 


 
24. Find a formula for an for the arithmetic sequence. 


 4 1411, 71a a= =  
A) –7 + 6na n=  
B) 13 – 7na n=  
C) 6 – 7na n=  
D) ( )–7 6 n


na =  
E) –13 + 6na n=  
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25. Write the first five terms of the arithmetic sequence. 
 1 8, –2a d= =  
A) 8, 6, 4, 2, 0 
B) 8, 10, 12, 14, 16 
C) 6, 4, 2, 0, –2 
D) 8, –16, 32, –64, 128 
E) 8, 6, 14, 22, 30 


 
26. Write the first five terms of the arithmetic sequence. 


 3 139, 49a a= =  
A) 1, –3, –7, –11, –15 
B) 5, 9, 13, 17, 21 
C) 1, 5, 9, 13, 17 
D) 1, 4, 16, 64, 256 
E) 1, 5, 6, 7, 8 


 
27. Write the nth term of the arithmetic sequence as a function of n. 


 1 15,  + 7k ka a a+= =  
A) 12 + 7na n=  
B) –2 + 7na n=  
C) 5 + 7na n=  
D) ( )–2 + 7 1na n= −  
E) 2 + 5na n=  


 
28. The first two terms of the arithmetic sequence are given. Find the indicated term. 


 1 2 8–3, –8,            a a a= = =  
A) –43 
B) –26 
C) –29 
D) –48 
E) –38 
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29. Match the arithmetic sequence with its graph from the choices below. 


  
A)  


 
B)  


 
C)  
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D) 


 
 


E)  
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30. Use a graphing utility to graph the first 10 terms of the sequence. (Assume that n begins 
with 1.) You may need to adjust the graphing window to the sizes indicated below to 
answer the question. 


  
A)  


 
B)  


 
C)  


 
D)  
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E) 


 
 


 
31. Find the indicated nth partial sum of the arithmetic sequence. 


 –3.6, –1.4, 0.8, 3, ..., n = 35 
A) –2065 
B) 1260 
C) 1183 
D) 1188.8 
E) 1177.2 


 
32. Find the sum of the integers from 2 to 32. 


A) 528 
B) 30 
C) 1054 
D) 527 
E) 1056 


 
33. Find the partial sum. 


 ( )
300


1
–5  – 2


n
n


=
∑  


A) –226,352 
B) –224,848 
C) –225,150 
D) –227,857 
E) –226,350 
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34. Use a graphing utility to find the partial sum. 


 
150


1


–4 – 5
10i


i


=
∑  


A) 11,445–
2


 


B) 57,229–
10


 


C) 56,471–
10


 


D) 11,325–
2


 


E) 12,525–
2


 


 
35. Joey bought a new tractor for use in his landscaping business. He expects that the use of 


the tractor will generate $4500 of revenue in the first year with an increase in revenue of 
$500 per year for subsequent years. If the tractor's useful lifetime is 8 years, how much 
revenue will Joey receive from the use of the tractor? 
A) $54,000 
B) $50,000 
C) $180,000 
D) $42,000 
E) $8500 


 
 
Section 8.3 - Geometric Sequences and Series 
 


36. Determine whether the sequence is geometric. If so, find the common ratio. 
 –3, –6, –12, –24, ... 
A) 2 
B) –3 
C) 1


2
 


D) –2 
E) not geometric 
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37. Determine whether the sequence is geometric. If so, find the common ratio. 
 3, –2, –7, –12, ... 
A) –5 
B) 3 
C) 1–


5
 


D) 5 
E) not geometric 


 
38. Write the first five terms of the geometric sequence. 


 1
11, –
5


a r= =  


A) 1, –4, –9, –14, –19 
B) 1, –5, 25, –125, 625 
C) 1 1 1 1 1– , , – , , –


5 25 125 625 3125
 


D) 1 1 11,1, – , , –
5 25 125


 


E) 1 1 1 11, – , , – ,
5 25 125 625


 


 
39. Write the nth term of the geometric sequence as a function of n. 


 1 1–5, 2k ka a a+= =  
A) ( ) 1–5 2 n


na −=  
B) ( ) 12 –5 n


na −=  
C) 11–5


2


n


na
−


⎛ ⎞= ⎜ ⎟
⎝ ⎠


 


D) –7 + 2na n=  
E) ( )–5 2 n


na =  
 


40. Find the indicated term of the geometric sequence. Round to the nearest thousandth. 
 1 –4, 1.15, 11a r n= = =  
A) 7.500 
B) –18.610 
C) –16.182 
D) –21.401 
E) –4.600 
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41. Find the indicated nth term of the geometric sequence. 
 4th term: –4, –20, –100,... 
A) 11 
B) –500 
C) –2500 
D) –320 
E) 1280 


 
42. Find the indicated nth term of the geometric sequence. 


 6th term: 4 8
4 4– , –


27 2187
a a= =  


A) 4
729


 


B) 3–
1024


 


C) 4–
2187


 


D) 4–
243


 


E) 4
81
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43. Match the geometric sequence with its graph from the choices below. 


  
A)  


 
B)  


 
C)  


 
D)  
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E)  


 
 


44. Use a graphing utility to graph the first 10 terms of the sequence. 


  
A)  


 
B)  


 
C)  
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D)  


 
E)  


 
 


45. Find the sum of the finite geometric sequence. 


 
16


1


13
2


n


n


−


=


⎛ ⎞
⎜ ⎟
⎝ ⎠


∑  


A) 381
32


 


B) 3
2


 


C) 63  
D) 31


16
 


E) 189
32


 


 
46. Find the sum of the finite geometric sequence. Round to the nearest thousandth. 


 ( )
4


0
200 1.02 i


i=
∑  


A) 1040.808 
B) 840.808 
C) 961.546 
D) 824.322 
E) 1061.624 
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47. Use summation notation to write the sum. 
 4 – 8 + 16 –  + 64…  
A) 


( )
4 1


0
4 –2 n


n


−


=
∑  


B) 
( )


3


1
4 –2 n


n=
∑  


C) 
( )


5
1


1
4 –2 n


n


−


=
∑  


D) 
( )


3 1


1
4 –2 n


n


−


=
∑  


E) 
( )


4
1


1
4 –2 n


n


+


=
∑  


 
48. Find the sum of the infinite geometric series. 


 
0


7–2 –
8


n


n


∞


=


⎛ ⎞
⎜ ⎟
⎝ ⎠


∑  


A) 16
15


 


B) 16–
15


 


C) 2–
15


 


D) 2
15


 


E) undefined 
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49. Find the rational number representation of the repeating decimal. 
 0.724  
A) 724


9999
 


B) 72.4
999


 


C) 724
9


 


D) 724
999


 


E) 724
99


 


 
50. The table shows the annual number of murders in the United States from 1999 to 2002.  


 


Year Murders
1999 15,522
2000 15,586
2001 16,037
2002 16,204


 


 
a) Use the exponential regression feature of a graphing utility to find a geometric 
sequence that models the data. Let n represent the year, with n = 9 corresponding to 
1999. 
 
 
 
b) Use the sequence in part (a) to describe the rate at which the annual number of 
murders is growing. 
 
 
 
c) Use the sequence from part (a) to predict the annual number of murders in 2007. 
Show your work. Round to the nearest whole number. 
 
 
 
 
d) Use the sequence from part (a) to determine when the annual number of murders will 
reach 17,827. Show your work. Round to the nearest year. 
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Section 8.4 - Mathematical Induction 
 


51. Find Pk+1 for the given Pk. 


 
( )


2
1kP


k k
=


+
 


A) 
( )1


2 1
1kP


k k+ = +
+


 


B) 
( ) ( )( )1


2 2
1 1 2kP


k k k k+ = +
+ + +


 


C) 
( )( )1


2
1 2kP


k k+ =
+ +


 


D) 
( )1


2
2kP


k k+ =
+


 


E) 
( )( )1


4
1 2kP


k k+ =
+ +


 


 
52. Find Pk+1 for the given Pk. 


 ( )
2


4  + 9
4k


kP k=  


A) ( ) ( )
2


1
1


4  + 13
4k


k
P k+


+
=  


B) 
( )


2
1 4  + 9 1


4k
kP k+ = +  


C) 
( )


2
1 4  + 18


4k
kP k+ =  


D) 
( )


2
1


1 4  + 13
4k


kP k+
+


=  


E) ( ) ( )
2


1
1


4  + 9
4k


k
P k+


+
=  


 
53. Use mathematical induction to prove the formula for every positive integer n. Show all 


your work. 


 ( ) ( )4 + 7 + 10 + 13 3  + 1 3  + 5
2
nn n+ + =…  
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54. Use mathematical induction to prove the formula for every positive integer n. Show all 
your work. 


 ( ) ( )( )
1


1 2  + 13
 + 4


6


n


i


n n n
i i


=


+
=∑  


 
55. Find the sum using the formulas for the sums of powers of integers. 


 
7


3


1n
n


=
∑  


A) 441 
B) 1568 
C) 343 
D) 140 
E) 784 


 
56. Use mathematical induction to prove the property for all positive integers n. 


 
5 5n na a⎡ ⎤ =⎣ ⎦  


 
57. Use mathematical induction to prove the property for all positive integers n. 


 2 1A factor of 3 1 is 4.n+ +  
 


58. Prove the inequality for the indicated integer values of n. 


 6 , 15
5


n
n n⎛ ⎞ > ≥⎜ ⎟


⎝ ⎠
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59. Find a formula for the sum of the n terms of the sequence. 


 1 2 4 8, , , ,
5 25 125 625


…  


A) 


( )
2 5–
3 5


n n


n
−  


B) ( )
( )


2 2 5
–


3 5


n n


n


−
 


C) 12
5


n


n


−
 


D) 


( )
2 5


7 5


n n


n
+  


E) 1
5n  


 
60. Find the sum using the formulas for the sums of powers of integers. 


 ( )
13


2


1
 – 3


n
n n


=
∑  


A) –1872 
B) –7098 
C) –494 
D) –182 
E) –2366 


 
61. Find a quadratic model for the sequence with the indicated terms. 


 0 1 45, 2, 5a a a= = =  
A) 2 + 5na n=  
B) 2 – 4  + 5na n n=  
C) 2 – 5  + 5na n n=  
D) 2 – 5  + 4na n n=  
E) 2 +  + 5na n n=  


 







Section 8.5 - The Binomial Theorem 


Copyright © Houghton Mifflin Company. All rights reserved.               307 


Section 8.5 - The Binomial Theorem 
 


62. Calculate the binomial coefficient: 20 3C  
A) 6840 
B) 60 
C) 1140 
D) 1 
E) 0 


 
63. 


Calculate the binomial coefficient: 
14
2


⎛ ⎞
⎜ ⎟
⎝ ⎠


 


A) 182 
B) 28 
C) 91 
D) 1 
E) 0 


 
64. Evaluate using Pascal's triangle. Show your work. 


 
8
5
⎛ ⎞
⎜ ⎟
⎝ ⎠


 


 
65. Evaluate using Pascal's triangle. Show your work. 


 7 6C  
 


66. Use the Binomial Theorem to expand and simplify the expression. 
 ( )5 + 3n  
A) 5 4 3 2 + 15  + 90  + 270  + 405n n n n n  
B) 4 3 2 + 12  + 54  + 108  + 81n n n n  
C) 5 4 3 2 + 15  + 135  + 405  + 405  + 243n n n n n  
D) 5 4 3 2 + 12  + 81  + 243  + 324  + 243n n n n n  
E) 5 4 3 2 + 15  + 90  + 270  + 405  + 243n n n n n  


 
67. Use the Binomial Theorem to expand and simplify the expression. 


 ( )43  – 4x y  
A) 4 3 2 2 3 481  – 432  + 864  – 768  + 256x x y x y xy y  
B) 4 3 2 2 3 481  – 108  + 144  – 192  + 256x x y x y xy y  
C) 4 3 2 2 3 481  + 4  + 6  + 4x x y x y xy y+  
D) 4 3 2 2 3 427  – 144  + 288  – 256  + 256x x y x y xy y  
E) 3 2 2 327  – 108  + 144  – 64x x y xy y  
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68. Expand the binomial by using Pascal's triangle to determine the coefficients. Show your 
work. 
 ( )63  + 2x y  


 
69. Find the specified nth term in the expansion of the binomial. (Write the expansion in 


descending powers of x.) 
 ( )9 + 3 , 5x y n =  
A) 4 5126x y  
B) 5 410, 206x y  
C) 4 5126x y  
D) 919,683y  
E) 4 515,120x y  


 
70. Find the coefficient a of the term in the expansion of the binomial. 


 Binomial  Term 
 ( )63  – 4x y   3 3ax y  
A) a = 9 
B) –34,560a =  
C) a = 18 
D) 4096a =  
E) 120a =  


 
71. Use the Binomial Theorem to expand and simplify the expression. 


 ( )43/ 4 + 1x  


A) 3 1x +  
B) 12 9 6 3 + 4  + 6  + 4 1x x x x +  
C) 3 9 / 4 3 / 2 3 / 4 + 4  + 6  + 4 1x x x x +  
D) 3 9 / 4 3 / 2 3 / 4 – 4  + 6  – 4 1x x x x +  
E) 12 9 6 3 – 4  + 6  – 4 1x x x x +  


 
72. Use the Binomial Theorem to expand the complex number. Simplify your result. 


 ( )4–2 – 4i  
A) –112 – 384i 
B) –112 + 384i 
C) 112 – 384i 
D) 112 + 384i 
E) 16 
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73. 
The probability that a basketball player will make a given free throw is 3


5
. To find the 


probability that the player makes exactly 9 out of her next 10 free throws, evaluate the 
term 


 
9 1


10 9
3 2
5 5


C ⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


in the expansion of 
103 2


5 5
⎛ ⎞+⎜ ⎟
⎝ ⎠


. Round to four decimal places. 


A) 0.0016 
B) 0.0605 
C) 0.0010 
D) 0.0403 
E) 0.1008 


 
 
Section 8.6 - Counting Principles 
 


74. 


 
A)  
B)  
C)  
D)  
E)  


 
75. At a high school cafeteria, diners can choose one vegetable from a choice of 4 


vegetables, one meat from a choice of 2 meats, one serving of bread from among 4 
breads, and a dessert from among 2 desserts. How many meal configurations are 
possible? 
A) 12 
B) 64 
C) 4 
D) 32 
E) 16 


 
76. 


 
A)  
B)  
C)  
D)  
E)  
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77. A combination lock will open when the right choice of three numbers (from 1 to 36) is 
selected. How many different lock combinations are possible? 
A) 139,968 
B) 1296 
C) 36 
D) 108 
E) 46,656 


 
78. Evaluate: 7P2 


A) 21 
B) 2520 
C) 42 
D) 14 
E) undefined 


 
79. Solve for n. 


 1 4 1 530 n nP P− +⋅ =  
A) n = 24 
B) n = 6, 23 
C) n = 5, 24 
D) n = 5 
E) no solution 


 
80. Evaluate using a graphing utility: 15P6 


A) 5005 
B) 360,360 
C) 3,603,600 
D) 90 
E) undefined 


 
81. There are 13 patients in Dr. Ziglar's waiting room. Dr. Ziglar can see 8 patients before 


lunch. In how many different orders can Dr. Ziglar see 8 of the patients before lunch? 
A) 1287 
B) 154,440 
C) 104 
D) 8 
E) 51,891,840 


 
82. Find the number of distinguishable permutations of the group of letters. 


  
A)  
B)  
C)  
D)  
E)  
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83. A bag contains 7 red marbles and 5 yellow marbles. You are asked to draw 3 marbles 
from the bag without replacement. In how many ways can you draw 2 reds and 1 
yellow? 
A) 210 
B) 35 
C) 18 
D) 604,800 
E) 245 


 
84. Fifteen weightlifters are competing in the dead-lift competition. In how many ways can 


the weightlifters finish first, second, and third (no ties)? 
A) 2730 
B) 3 
C) 3375 
D) 6 
E) 45 


 
85. Find the number of diagonals of a undecagon (11 sides). (A line segment connecting 


any two nonadjacent vertices is called a diagonal of the polygon.) 
A) 44 
B) 110 
C) 121 
D) 11 
E) 22 


 
86. 


 
A)  
B)  
C)  
D)  
E)  


 
 
Section 8.7 - Probability 
 


87. Determine the sample space for the experiment. 
 Three prize winners are selected from six people: A, B, C, D, E, and F. 
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88. Determine the sample space for the experiment. 
 Three coins are flipped. 


 
89. 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 


90.  


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 







Section 8.7 - Probability 


Copyright © Houghton Mifflin Company. All rights reserved.               313 


91. 


 
A) 


 
B) 


 
C) 


 
D) 


 
E) 


 
 


92. Find the probability for the experiment of drawing two marbles (without replacement) 
from a bag containing two green, four yellow, and three red marbles such that both 
marbles are yellow. 
A) 1


6
 


B) 16
81


 


C) 2
9


 


D) 1
2


 


E) 4
5


 


 
93. Find the probability for the experiment of drawing two marbles (without replacement) 


from a bag containing four green, three yellow, and five red marbles such that the 
marbles are different colors. 
A) 47


132
 


B) 47
30


 


C) 47
66


 


D) 1
6


 


E) 2
3
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94. You are given the probability that an event will happen. Find the probability that the 
event will not happen. 
 P(E) = 0.53 
A) 0.53 
B) 0.47 
C) 0.235 
D) 0 
E) 1 


 
95. You are given the probability that an event will not happen. Find the probability that the 


event will happen. 


 ( ) 28
37


P E′ =  


A) 28
37


 


B) 0 
C) 1 
D) 9


37
 


E) 9
74


 


 
96. In order to be certified, an EMT trainee (EMT stands for "emergency medical 


technician") must pass a written examination. A study of 75 trainees is conducted to 
assess the effectiveness of exam-preparation seminars in reducing the failure rate. The 
data are summarized below. 


0 seminars attended 1 seminar attended 2 seminars attended Total
Passed exam 5 16 19 40
Failed exam 6 13 16 35


Total 11 29 35 75
 
Find the probability that the trainee attended one seminar and passed the exam. 
A) 16


29
 


B) 16
75


 


C) 2
5


 


D) 29
75


 


E) 8
23
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97. A college sent a survey to a sample of juniors. Of the 599 students surveyed, 295 live on 
campus, of whom 192 have a GPA of 2.5 or greater. The other 304 juniors live off-
campus, of whom 196 have a GPA of 2.5 or greater. What is the probability that a 
survey participant lives on campus and has a GPA of 2.5 or greater? 
A) 295


599
 


B) 192
599


 


C) 48
97


 


D) 192
295


 


E) 388
599


 


 
98. A college sent a survey to a sample of juniors. Of the 665 students surveyed, 312 live on 


campus, of whom 184 have a GPA of 2.5 or greater. The other 353 juniors live off-
campus, of whom 204 have a GPA of 2.5 or greater. What is the probability that a 
survey participant has a GPA less than 2.5? 
A) 312


665
 


B) 184
665


 


C) 46
97


 


D) 23
39


 


E) 277
665


 


 
99. In a sample of 29 hand-held calculators, 23 are known to be nonfunctional. If 17 of 


these calculators are selected at random, what is the probability that exactly 15 in the 
selection are nonfunctional? Round to the nearest thousandth. 
A) 0.882 
B) 0.142 
C) 0.793 
D) 0.739 
E) 0 
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Answer Key 
 
Chapter P - Prerequisites 
 
Section P.1 – Review of Real Numbers and Their Properties 


1. B 
2. E 
3. A 
4. D 
5. C 
6. C 
7. E 
8. B 
9. A 


10. D 
11. C 
12. C 
13. E 
14. A 
15. B 
16. E 
17. C 
18. B 
19. A 
20. D 
21. C 
22. B 
23. E 
24. A 
25. E 
26. Terms   Coefficients 


–11q2  –11 
7
8
q   7


8
 


–15 
27. Terms  Coefficients 


23 3n    3 3  
–6n   –6  
4  


28. B 
29. C 
30. E 
31. B 
32. A 
33. C 
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Section P.2 – Exponents and Radicals 
34. E 
35. B 
36. D 
37. A 
38. B 
39. D 
40. C 
41. B 
42. D 
43. A 
44. C 
45. A 
46. E 
47. B 
48. D 
49. E 
50. A 
51. D 
52. B 
53. B 
54. C 
55. E 
56. A 
57. C 
58. B 
59. E 


 
Section P.3 – Polynomials and Special Products 


60. –7x2 – 9x – 9 
61. 7x2 – 5xy – 3y2 
62. D 
63. B 
64. C 
65. A 
66. not a polynomial: The exponent "−1" is not a nonnegative number. 
67. 


polynomial: 81 5+ –
4 4


x x  


68. B 
69. A 
70. D 
71. E 
72. E 
73. C 
74. A 
75. D 
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76. A 
 
Section P.4 – Factoring Polynomials 


77. B 
78. E 
79. C 
80. B 
81. D 
82. E 
83. A 
84. D 
85. B 
86. A 
87. C 
88. D 
89. E 
90. C 
91. D 
92. A 
93. D 
94. B 
95. E 
96. C 


 
Section P.5 – Rational Expressions 


97. A 
98. B 
99. D 


100. C 
101. E 
102. B 
103. D 
104. B 
105. D 
106. A 
107. B 
108. D 
109. C 
110. E 
111. B 


 
Section P.6 – Errors and the Algebra of Calculus 


112. D 
113. A 
114. C 
115. B 
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116. E 
117. C 


 
Section P.7 – The Rectangular Coordinate System and Graphs 


118. B 
119. D 
120. E 
121. B 
122. A 
123. C 
124. E 
125. Using the distance formula, the lengths of the three sides are: 


( ) ( )2 2 2 2
1 –7 (–14) –6 (–8) 7 2 53d = − + − = + =  


( ) ( )2 2 2 2
2 –7 0 –6 (–8) (–7) 2 53d = − + − = + =  


( ) ( )2 2 2 2
3 –14 0 –8 (–8) (–14) 0 196 14d = − + − = + = =  


 
Since 1 2d d= , the triangle is isosceles. 


126. B 
127. C 


 
 
Chapter 1 – Equations, Inequalities, and Mathematical Modeling 
 
Section 1.1 – Graphs of Equations 


1. E 
2.  


x  –4  –2  0  4  
y  –21 –11 –1  19  


( ),x y  ( )–4, –21  ( )–2, –11 ( )0, –1  ( )4,19   
3.  


( ) ( ) ( ) ( ) ( ) ( )


–4 –3 –2 –1 0
0 –3 –4 –3 0


, –4,0 –3, –3 –2, –4 –1, –3 0,0


x
y


x y
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4. B 
5. D 
6. C 
7. A 
8. B 
9. D 


10. A 
11. D 
12. D 


 
Section 1.2 – Linear Equations in One Variable 


13. A 
14. C 
15. E 
16. B 
17.  


( )–8  – 5  – 4 9x =  Write original equation. 


–8  + 40 – 4 9x =  Distributive Property 
–8  + 36 9x =  Simplify. 
–8  + 36 – 36 9 – 36x =  Add –36  to both sides. 
–8 –27x =  Simplify. 
–8 –27
–8 –8


x
=  Divide both sides by –8 . 


27
8


x =  
Simplify. 


 
18. E 
19. A 
20. C 
21. D 
22. A 
23. D 
24. C 
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25. B 
26. A 


 
Section 1.3 – Modeling with Linear Equations 


27. Answers may vary. 
 The quotient of 8  and 10 , times the sum of a number and 7 . 


28. C 
29. D 
30. E 
31. B 
32. C 
33. D 
34. E 
35. B 
36. B 
37. B 


 
Section 1.4 – Quadratic Equations and Applications 


38. D 
39. A 
40. C 
41. C 
42. B 
43. D 
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44. a. 


 
b.  


  
 


 
 
c.  


  
45. C 
46. D 
47. B 
48. C 
49. E 
50. A 
51. C 


  
Section 1.5 – Complex Numbers 


52. D 
53. A 
54. E 
55. E 
56. B 
57. D 
58. B 
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59. C 
60. E 
61. B 
62. C 
63. E 
64. B 
65. D 


 
Section 1.6 – Other Types of Equations 


66. B 
67. C 
68. a. 


 
 
b.  ( ) ( ) ( )1.5,0 , 0,0 , 2,0−  
c. 


 
( )
( )( )


4 3 2


2 2


2


2 6 0


2 6 0


2 3 2 0
30, , 2
2


x x x


x x x


x x x


x x x


− − =


− − =


+ − =


= = − =


 


69. D 
70. A 
71. a. 
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b. ( ) ( )2,0 , 3,0  
c. 


 


( )


( )( )


2
2


2


2


5 6 0


5 6


5 6


5 6
5 6 0
2 3 0


2, 3


x x


x x


x x


x x
x x
x x


x x


− − =


− =


− =


− =


− + =


− − =


= =


 


72. C 
73. B 
74. a. 


 
 
b. ( ) ( )5,0 , 1,0−  
c. 


 


2 3 0


2 3
2 3 or 2 3
1 or 5


x


x
x x
x x


+ − =


+ =


+ = + = −
= = −


 


75. A 
76. Answers may vary. 


 
( )( )( )( )
( )( )2 2


4 3 2


 + 4  – 3 0


1  +  – 12 0


 +  – 11  +  – 12 0


x i x i x x


x x x


x x x x


− + =


+ =


=


 


77. B 
 
Section 1.7 – Linear Equations in One Variable 


78. D 
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79. B 
80. D 
81. A 
82. B 
83. B 
84. E 
85. A 
86. E 
87. C 
88. B 
89. E 
90. B 
91. D 
92. D 
93. D 
94. B 
95. C 


 
Section 1.8 – Other Types of Inequalities 


96. A 
97. E 
98. A 
99. C 


100. B 
101. D 
102. B 
103. D 
104. C 
105. A 
106. C 
107. E 
108. B 


 
 
Chapter 2 – Functions and their Graphs 
 
Section 2.1 – Linear Equations in Two Variables 


1. C 
2. C 
3. E 
4. D 
5. A 
6. A 
7. C 
8. B 
9. E 
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10. C 
11. E 
12. B 
13. C 
14. E 
15. D 
16. C 
17. D 


 
Section 2.2 – Functions  


18. A 
19. A 
20. B 
21. A 
22. D 
23. B 
24. E 
25. C 
26. D 
27. A 
28. B 
29. D 
30. C 
31. A 
32. A 
33. E 
34. A 


 
Section 2.3 – Analyzing Graphs of Functions  


35. C 
36. D 
37. D 
38. A 
39. A 
40. B 
41. E 
42. A 
43. B 
44. C 
45. A 
46. E 
47. C 


 
Section 2.4 – A Library of Parent Functions 


48. E 
49. E 
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50. C 
51. B 
52. C 
53. E 
54. E 


 
Section 2.5 – Transformations of Functions 


55. D 
56. E 
57. A 
58. B 
59. A 
60. B 


 
Section 2.6 – Combinations of Functions: Composite Functions 


61. D 
62. E 
63. E 
64. B 
65. A 
66. A 
67. A 
68. E 
69. E 
70. A 
71. E 
72. A 


 
Section 2.7 – Inverse Functions 


73.  – 3  – 3( ( )) 7  + 3  – 3 + 3
7 7


x xf g x f x x⎛ ⎞ ⎛ ⎞= = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


( ) ( )7  + 3  – 3 7( ( )) 7  + 3
7 7


x xg f x g x x= = = =  


74. ( ) ( )2 2 2( ( ))  + 3  + 3  – 3f g x f x x x x= = = =  


( ) ( )2( ( ))  – 3  – 3  + 3  – 3 + 3g f x g x x x x= = = =  


75. D 
76. D 
77. A 
78. C 
79. B 
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80. (a) 100 59500y x= −  
(b) y:  how much money was invested in the account with 8% interest 
     x:  total interest earned in the first year 
(c)595 680x≤ ≤  
(d) $6100 


 
 
Chapter 3 – Polynomial Functions 
 
Section 3.1 – Quadratic Functions and Models 


1. D 
2. B 
3. C 
4. D 
5. E 
6. A 
7. D 
8. E 
9. A 


10. D 
11. B 
12. A 
13. D 
14. B 
15. C 
16. B 
17. D 
18. A 
19. B 
20. A 


 
Section 3.2 – Polynomial Functions of Higher Degree 


21. E 
22. C 
23. A 
24. B 
25. B 
26. E 
27. A 
28. B 
29. C 
30. E 
31. B 
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Section 3.3 – Polynomial and Synthetic Division 
32. B 
33. E 
34. A 
35. C 
36. 2


3 2


 + 2  – 1
 – 2 0  – 5  + 4


x x
x x x x+  


           3 2 – 2x x  
                22  – 5x x  
                22  – 4x x  
                       –  + 4x  
                       –  + 2x  
                              2  
 


( ) ( )3 2 2 – 5  + 4  – 2  + 2  – 1 + 
– 2


x x x x x
x


÷ =  


37. B 
38. D 
39. A 
40. E 
41.  


1 –3 –26 –51 20
3


–1 –9 –20


–3 –27 –60 0


 


 
2–3  – 27  – 60x x  


42. B 
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43. 6 6 1 –11 18 28


6 6 –24 6 –30


1 –5 6 –6 6 –2


+


+ +


+ +


 


 


( ) ( ) ( )2( ) 6 6 –5 6 –6 6  – 2f x x x x⎡ ⎤ ⎡ ⎤= − + + + + +⎣ ⎦ ⎣ ⎦  


( ) ( ) ( ) ( ) ( )( ) ( )2
6 6 6 6 6 6 6 6 –5 6 6 6 –6 6  – 2f ⎡ ⎤⎡ ⎤+ = + − + + + + + + +⎢ ⎥⎣ ⎦ ⎣ ⎦


 


( ) ( ) ( ) ( )( ) ( )2
6 6 0 6 6 –5 6 6 6 –6 6  – 2f ⎡ ⎤+ = + + + + + +⎢ ⎥⎣ ⎦


 


( ) ( )6 6 0  – 2f + =  


( )6 6 –2f + =  


44. D 
45. C 
46. B 
47. E 
48. C 
49. A 
50. B 
51. D 
52. E 
53. A 


 
Section 3.4 – Zeros of Polynomial Functions 


54. C 
55. D 
56. B 
57. C 
58. E 
59. B 
60. A 
61. C 
62. C 
63. A 
64. D 
65. E 
66. C 
67. D 
68. E 
69. C 
70. E 
71. B 
72. C 
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73. A 
74. D 
75. B 
76. B 


 
Section 3.5 – Mathematical Modeling and Variation 


77. A 
78. D 
79. B 
80. B 
81. D 
82. E 
83. E 
84. D 
85. A 
86. C 
87. C 
88. C 
89. D 


 
 
Chapter 4 – Rational Functions and Conics 
 
Section 4.1 – Rational Functions and Asymptotes 


1. C 
2. A 
3. D 
4. C 
5. A 
6. B 
7. C 
8. E 
9. D 


10. D 
11. E 
12. B 
13. a. Domain of ( )f x : all real numbers except –4  


 Domain of ( )g x : all real numbers 
b. ( )  – 4f x x= ; no vertical asymptotes 
c. 


x  –6  –5.5  –5  –4.5  –4  –3.5  –3  
( )f x  –10  –9.5  –9  –8.5  undefined –7.5  –7  
( )g x  –10  –9.5  –9  –8.5  –8  –7.5  –7  


d. The graph of ( ) ( )f x g x= except when –4x = . Because the factor  + 4x  
canceled, there is a hole in the graph of ( )f x  when –4x = . 
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14. 
a. Domain of ( )f x : all real numbers except 40 and –


11
 


 Domain of ( )g x : all real numbers except 0 


b. 1( )f x
x


= ; vertical asymptote 0x =  


c. 


x  1−  
4–


11
 0  


4
11


 1 2  3  


( )f x  1−  undefined undefined
11
4


 1 
1
2


 
1
3


 


( )g x  1−  
11–
4


 undefined
11
4


 1 
1
2


 
1
3


 


 


d. The graph of ( ) ( )f x g x= except when 4–
11


x = . Because the factor 11  + 4x  


canceled, there is a hole in the graph of ( )f x  when 4–
11


x = . 


15. a. Domain of ( )f x : all real numbers except 1 and 2  
 Domain of ( )g x : all real numbers except 2  


b. 7( )
 – 2


f x
x


= ; vertical asymptote 2x =  


c. 
x  –2  –1  0  1 2  3  4  


( )f x  
7–
4


 7–
3


 7–
2


 undefined undefined 7  
7
2


 


( )g x  
7–
4


 7–
3


 7–
2


 –7  undefined 7  
7
2


 


 
d. The graph of ( ) ( )f x g x= except when 1x = . Because the factor  – 1x  canceled, 
there is a hole in the graph of ( )f x  when 1x = . 


16. B 
17. D 
18. E 
19. A 
20. C 
21. E 
22. D 
23. C 
24. A 
25. C 
26. D 
27. B 
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Section 4.2 – Graphs of Rational Functions 
28. C 
29. E 
30. B 
31. C 
32. B 
33. A 
34. C 
35. D 
36. C 
37. A 
38. a. Domain of ( )f x : all real numbers except –7  


 Domain of ( )g x : all real numbers 
b. ( )  – 7f x x= ; no vertical asymptotes 
c. 


x  –9  –8.5  –8  –7.5  –7  –6.5  –6  
( )f x  –16  –15.5  –15  –14.5  undefined –13.5  –13  
( )g x  –16  –15.5  –15  –14.5  –14  –13.5  –13  


 
d. The graph of ( ) ( )f x g x= except when –7x = . Because the factor  + 7x canceled, 
there is a hole in the graph of ( )f x  when –7x = . Unless the graphing utility picks the 
x-value where the hole occurs, it will not be seen on the graph. 


39. a. Domain of ( )f x : all real numbers except 4 and 5  
 Domain of ( )g x : all real numbers except 5  


b. 7( )
 – 5


f x
x


= ; vertical asymptote: 5x =  


c. 
x  1 2  3  4  5  6  7  


( )f x  
7–
4


 7–
3


 7–
2


 undefined undefined 7  
7
2


 


( )g x  
7–
4


 7–
3


 7–
2


 –7  undefined 7  
7
2


 


 
d. The graph of ( ) ( )f x g x= except when 4x = . Because the factor  – 4x canceled, 
there is a hole in the graph of ( )f x  when 4x = . Unless the graphing utility picks the x-
value where the hole occurs, it will not be seen on the graph. 


40. A 
41. D 
42. C 
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43. a. 


 
b. all real numbers except 2x = −  
c. 2x = −  
d. 5y x= −  


44. a. 


 
b. all real numbers except 4x =  
c. 4x =  


d. 1 7
3 3


y x= +  


45. D 
46. E 
47. B 
48. C 
49. A 
50. A 
51. B 
52. D 
53. A 


 
Section 4.3 – Conics  


54. B 
55. D 
56. D 
57. A 
58. E 
59. A 
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60. D 
61. C 
62. E 
63. B 
64. C 
65. A 
66. B 
67. B 
68. 


 
 


69. 


 
 


70. C 
71. A 
72. B 
73. D 
74. C 
75. C 
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Section 4.4 – Translations of Conics  
76. C 
77. E 
78. B 
79. A 
80. D 
81. E 
82. 


 
 


83. 


 
 


84. B 
85. C 
86. D 
87. D 
88. A 
89. B 
90. B 
91. D 
92. B 
93. C 
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94. B 
95. D 
96. E 
97. B 
98. C 
99. A 


100. D 
101. E 
102. D 
103. B 
104. D 


 
 
Chapter 5 – Exponential and Logarithmic Functions 
 
Section 5.1 – Exponential Functions and Their Graphs 


1. D 
2. C 
3. B 
4. 


 
5. C 
6. A 
7. A 
8. B 
9. 


 
10. E 
11. D 
12. C 
13. B 
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14. D 
15. (a) 


  
(b) g(81) = 2.53 volts 


16. 129 per 10,000 population 
 
Section 5.2 – Logarithmic Functions and Their Graphs 


17. C 
18. A 
19. B 
20. A 
21. B 
22. C 
23. D 
24. B 
25. A 
26. D 
27. B 
28. C 
29. A 
30. D 
31. D 
32. B 
33. E 
34. E 


 
Section 5.3 – Properties of Logarithms 


35. A 
36. B 
37. C 
38. D 
39. A 
40. B 
41. B 
42. C 
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43. D 
44. D 
45. A 
46. B 
47. D 
48. A 
49. B 
50. B 


 
Section 5.4 – Exponential and Logarithmic Equations 


51. B 
52. A 
53. C 
54. D 
55. B 
56. A 
57. C 
58. A 
59. E 
60. E 
61. B 
62. C 
63. D 
64. E 
65. E 


 
Section 5.5 – Exponential and Logarithmic Models 


66. C 
67. E 
68. A 
69. D 
70. B 
71. C 
72. A 
73. E 
74. A 
75. C 
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76. (a) 


 


( ) 0.052 2


0.104


2 1300


1300
1442


P e


e


⋅=


=
≈


 


(b)  


 


0.052


0.052


8000 1300
8000
1300


8000ln 0.052
1300


1 8000ln
0.052 1300


34.9 hours


t


t


e


e


t


t


t


=


=


⎛ ⎞ =⎜ ⎟
⎝ ⎠
⎛ ⎞ =⎜ ⎟
⎝ ⎠


≈


 


77. B 
78. A 
79. D 
80. C 
81. A 
82. B 
83. C 
84. D 
85. A 
86. D 


 
 
Chapter 6 – Systems of Equations and Inequalities 
 
Section 6.1 – Linear and Nonlinear Systems of Equations 


1. D 
2. A 
3. D 
4. B 
5. A 
6. D 
7. D 
8. B 
9. C 


10. A 
11. C 
12. E 
13. B 
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Section 6.2 – Two-variable Linear Systems 
14. B 
15. D 
16. C 
17. C 
18. C 
19. D 
20. A 
21. E 
22. B 
23. D 
24. a)  


 


2


14 3 196 42
18 6 324 108
22 11 484 242
26 14 676 364
80 34 1680 756


x y x xy


Total


 


 4 80 34
80 1680 756


b a
b a


+ =
+ =


 


 Solve to get a = 0.95 and b = –10.5:   y = 0.95x – 10.5 
 
b) y = 0.95(19) – 10.5 = 7.55 lb 


 
Section 6.3 – Multivariable Linear Systems  


25. B 
26. B 
27. C 
28. B 
29. B 
30. D 
31. C 
32. E 
33. A 
34. B 
35. D 
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36. a) 


 


2 3 4 2


40 78 1600 64,000 2,560,000 3120 124,800
60 61 3600 216,000 12,960,000 3660 219,600
80 108 6400 512,000 40,960,000 8640 691, 200


Total 180 247 11,600 792,000 56, 480,000 15, 420 1,035,600


x y x x x xy x y


 


 


 
3 180 11,600 247


180 11,600 792,000 15,420
11,600 792,000 56,480,000 1,035,600


c b a
c b a


c b a


+ + =
+ + =


+ + =
 


 
 Solve to obtain a = 0.08, b = –8.85, and c = 304:    y = 0.08x2 – 8.85x + 304 
 
b)  y = 0.08(51)2 – 8.85(51) + 304 = $60.73 


 
Section 6.4 – Partial Fractions 


37. D 
38. A 
39. E 
40. C 
41. B 
42. E 
43. A 
44. B 
45. A 


 
Section 6.5 – Systems of Inequalities 


46. B 
47. B 
48. E 
49. D 
50. C 
51. E 
52. C 
53. C 
54. A 
55. A 
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Section 6.6 – Linear Programming 
56. E 
57. B 
58. A 


 
 
Chapter 7 – Matrices and Determinants 
 
Section 7.1 


1. A 
2. A 
3. B 
4. E 
5. A 
6. E 
7. (a) Add 6 times R1 to  R2. 


 
1 2 2
0 1 20
–3 –4 34


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


(b) Add 3 times R1 to  R3. 


 
1 2 2
0 1 20
0 2 40


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


(c) Add –2 times R2 to R3. 


 
1 2 2
0 1 20
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


(d) Add –2 times R2 to  R1. 


 
1 0 –38
0 1 20
0 0 0


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


The operations produce a row-equivalent matrix in reduced row-echelon form. 
8. A 
9. D 


10. A 
11. D 
12. A 
13. B 
14. C 
15. Answer details may vary. Solution: (53a – 233, –9a + 40, a) 
16. A 
17. E 
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18. A 
19. E 
20. B 
21. C 


 
Section 7.2 – Operations with Matrices 


22. D 
23. A 
24. A 
25. D 
26. B 
27. D 
28. A 
29. A 
30. A 
31. C 
32. D 
33. E 
34. D 
35. A 
36. E 
37. E 
38. A 
39. E 
40. A 
41. B 
42.  


1 4 10
–4 3 36
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


4R1 + R2 → R2: 
1 4 10
0 19 76
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


2
219


R R→ : 
1 4 10
0 1 4
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


 


–4R2 + R1 → R1: 
1 0 –6
0 1 4
⎡ ⎤
⎢ ⎥
⎣ ⎦


 


–6
4


X ⎡ ⎤
= ⎢ ⎥
⎣ ⎦
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43. 1 –3 –1 –20
–1 –7 9 26
4 –6 –2 –36


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


R1 + R2 → R2: 
1 –3 –1 –20
0 –10 8 6
4 –6 –2 –36


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


–4R1 + R3 → R3: 
1 –3 –1 –20
0 –10 8 6
0 6 2 44


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


2 3 3
3
5


R R R+ → : 
1 –3 –1 –20
0 –10 8 6


34 2380 0
5 5


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦


 


3 3
5


34
R R→ : 


1 –3 –1 –20
0 –10 8 6
0 0 1 7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


–8R3 + R2 → R2: 
1 –3 –1 –20
0 –10 0 –50
0 0 1 7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


2
2–10


R R→ : 
1 –3 –1 –20
0 1 0 5
0 0 1 7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


R3 + R1 → R1: 
1 –3 0 –13
0 1 0 5
0 0 1 7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


3R2 + R1 → R1: 
1 0 0 2
0 1 0 5
0 0 1 7


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦


 


2
5
7


X
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦
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44. (a)      Total      Total 
      Revenue   Profit 


 
16 15 30 11.25 1.20 637.50 56.70 Friday
11 25 26 13.50 1.70 682.25 66.10 Saturday
20 23 29 8.50 0.40 782.00 74.70 Sunday


AB
⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥= =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦


 


 
(b) The total profit is the sum of the second column of AB: $56.70 + $66.10 + 
$74.70 = $197.50 


 
Section 7.3 – The Inverse of a Square Matrix 


45.  
4 18 12 91 3


4 9 1 028 21 28 2128 28
–8 3 –8 6 24 3 0 12 1


28 21 28 2121 21
1 3 4 24 9 9


4 9 1 028 28 28 28 28 28
–8 3 0 12 1 8 8 18 3


21 21 21 21 21 21


AB


BA


⎡ ⎤⎡ ⎤ + − +− ⎢ ⎥⎢ ⎥⎡ ⎤ ⎡ ⎤
= = =⎢ ⎥⎢ ⎥⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦⎢ ⎥⎢ ⎥ + +⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦
⎡ ⎤ ⎡ ⎤− + −⎢ ⎥ ⎢ ⎥⎡ ⎤ ⎡ ⎤


= = =⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦⎢ ⎥ ⎢ ⎥− +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦
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46. 10 7 5 –4 12 4
1 4 1 2 8 20 0
36


13 10 11 12 4 –8


10 7 5
36 36 36 –4 12 4
4 1 2 8 20 0


36 36 36
12 4 –813 10 11


36 36 36
40 56 60 120 140 20 40 400
36 36 36 36 36 36 36 36
16 8 24 48
36 36 36 36


AB
− −⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= −⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦


⎡ ⎤− −⎢ ⎥
⎡ ⎤⎢ ⎥
⎢ ⎥⎢ ⎥= − ⎢ ⎥⎢ ⎥
⎢ ⎥⎢ ⎥ ⎣ ⎦


⎢ ⎥− −
⎢ ⎥⎣ ⎦


+ − − + − − + +


= − − + −
20 8 16 160
36 36 36 36


52 80 132 156 200 44 52 880
36 36 36 36 36 36 36 36
1 0 0
0 1 0
0 0 1


–4 12 4 10 7 5
18 20 0 4 1 2
36


12 4 –8 13 10 11


10 7 5
36 36 36–4 12 4
48 20 0


36
12 4 –8


BA


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥+ + −⎢ ⎥
⎢ ⎥
⎢ ⎥+ − − + − − + +
⎢ ⎥⎣ ⎦
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦


− −⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= −⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦


− −
⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥⎣ ⎦


1 2
36 36


13 10 11
36 36 36


40 48 52 28 12 40 20 24 44
36 36 36 36 36 36 36 36 36


80 80 56 20 40 400 0 0
36 36 36 36 36 36


120 16 104 84 4 80 60 8 88
36 36 36 36 36 36 36 36 36


1 0 0
0 1 0
0 0 1


⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥− −
⎢ ⎥⎣ ⎦


⎡ ⎤+ − − − + + −⎢ ⎥
⎢ ⎥
⎢ ⎥= − + + − + − + +⎢ ⎥
⎢ ⎥
⎢ ⎥− + + − − − + +
⎢ ⎥⎣ ⎦
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦
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47. B 
48. A 
49. D 
50. E 
51. B 
52. E 
53. C 
54. B 
55. D 
56. A 
57. A 
58. A 
59. C 
60. D 
61. E 
62. B 
63. C 
64. E 
65. D 


 
Section 7.4 – The Determinant of a Square Matrix 


66. A 
67. D 
68. E 
69. A 
70. (a) 


 


11 12 13


21 22 23


31 32 33


–4 12 –6 12 –6 –4
120 48 44


–6 –12 2 –12 2 –6


4 –16 –6 –16 –6 4
–144 104 28


–6 –12 2 –12 2 –6


4 –16 –6 –16 –6 4
–16 –168 48


–4 12 –6 12 –6 –4


M M M


M M M


M M M


= = = = = =


= = = = = =


= = = = = =


 


(b)  


 
11 12 13


21 22 23


31 32 33


120 –48 44
144 104 –28
–16 168 48


C C C
C C C
C C C


= = =
= = =
= = =
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71. (a) 


 


11 12 13


21 22 23


31 32 33


4 –12 –6 –12 –6 4
–24 –48 28


–6 12 2 12 2 –6


–4 16 6 16 6 –4
48 40 –28


–6 12 2 12 2 –6


–4 16 6 16 6 –4
–16 24 0


4 –12 –6 –12 –6 4


M M M


M M M


M M M


= = = = = =


= = = = = =


= = = = = =


 


(b)  


 
11 12 13


21 22 23


31 32 33


–24 48 28
–48 40 28
–16 –24 0


C C C
C C C
C C C


= = =
= = =
= = =


 


72. 
( ) ( ) ( )( )


( ) ( ) ( )( )


( ) ( ) ( )( )


2 1
21


2 2
22


2 3
23


8 –32
12 12 1 –12 192 –2304


12 –24


–12 –32
–8 –8 1 –8 160 –1280


–4 –24


–12 8
24 24 1 –24 –112 2688


–4 12
–2304 – 1280 + 2688 –896


C


C


C


+


+


+


⎡ ⎤
= − = =⎢ ⎥


⎣ ⎦
⎡ ⎤


= − = =⎢ ⎥
⎣ ⎦
⎡ ⎤


= − = =⎢ ⎥
⎣ ⎦
=


 


73.  


( ) ( ) ( )( )


( ) ( ) ( )( )


( ) ( ) ( )( )


1 3
13


2 3
23


3 3
33


–9 6
0 0 1 0 –18 0


3 0


0 –6
–18 –18 1 18 18 324


3 0


0 –6
18 18 1 18 –54 –972


–9 6
0 + 324 – 972 –648


C


C


C


+


+


+


⎡ ⎤
= − = =⎢ ⎥


⎣ ⎦
⎡ ⎤


= − = =⎢ ⎥
⎣ ⎦


⎡ ⎤
= − = =⎢ ⎥


⎣ ⎦
=


 


74. B 
75. C 
76. D 
77. B 
78. A 
79. D 
80. C 
81. C 
82. D 
83. C 
84. B 
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Section 7.5 – Applications of Matrices and Determinants 
85. C 
86. E 
87. D 
88. B 
89. B 
90. B 
91.  


2 –1 1
–1 –3 2 –1 2 –1


–1 –3 1 1 1 1 0
8 3 8 3 –1 –3


8 3 1
= − + = ; therefore, collinear 


92.  
–9 4 1


–11 2 –9 4 –9 4
–11 2 1 1 1 1 2


–6 6 –6 6 –11 2
–6 6 1


= − + = ; therefore, not collinear 


93. E 
94. Answers are not unique. One possible answer is shown below. 


5  – 6  + 8 0x y =  
95. [ ] [ ] [ ] [ ] [ ]20 23 15 0 9 6 0 2 25 0 12 1 14 4 0  


 


[ ] [ ]
0 –3 3


20 23 15 3 3 –3 114 –36 –9
3 –3 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –3 3


0 9 6 3 3 –3 45 9 –27
3 –3 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –3 3


0 2 25 3 3 –3 81 –69 –6
3 –3 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –3 3


0 12 1 3 3 –3 39 33 –36
3 –3 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –3 3


14 4 0 3 3 –3 12 –30 30
3 –3 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦
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96. [ ] [ ] [ ] [ ] [ ]13 5 18 18 25 0 3 8 18 9 19 20 13 1 19  
 


[ ] [ ]
0 1 1


13 5 18 2 1 –2 –26 0 3
–2 –1 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 1 1


18 25 0 2 1 –2 50 43 –32
–2 –1 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 1 1


3 8 18 2 1 –2 –20 –7 –13
–2 –1 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 1 1


9 19 20 2 1 –2 –2 8 –29
–2 –1 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 1 1


13 1 19 2 1 –2 –36 –5 11
–2 –1 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


97. [ ] [ ] [ ] [ ] [ ]20 23 15 0 9 6 0 2 25 0 12 1 14 4 0  


[ ] [ ]
0 4 –4


20 23 15 –4 –2 2 –122 94 –34
–2 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 4 –4


0 9 6 –4 –2 2 –48 6 18
–2 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 4 –4


0 2 25 –4 –2 2 –58 96 4
–2 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 4 –4


0 12 1 –4 –2 2 –50 –20 24
–2 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 4 –4


14 4 0 –4 –2 2 –16 48 –48
–2 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
–122 94 –34 –48 6 18 –58 96 4 –50 –20 24 –16 48 –48  
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98. [ ] [ ] [ ] [ ] [ ]13 5 18 18 25 0 3 8 18 9 19 20 13 1 19  
 


[ ] [ ]
0 –4 1


13 5 18 –3 1 3 39 25 28
3 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –4 1


18 25 0 –3 1 3 –75 –47 93
3 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –4 1


3 8 18 –3 1 3 30 68 27
3 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –4 1


9 19 20 –3 1 3 3 63 66
3 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


[ ] [ ]
0 –4 1


13 1 19 –3 1 3 54 25 16
3 4 0


⎡ ⎤
⎢ ⎥ =⎢ ⎥
⎢ ⎥⎣ ⎦


 


 
39 25 28 –75 –47 93 30 68 27 3 63 66 54 25 16  


99. D 
100. B 
101. C 
102. D 
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103. (a) 


 
25 + 5 1650
100 + 10 2700
400 + 20 4500


a b c
a b c
a b c


+ =⎧
⎪ + =⎨
⎪ + =⎩


 


(b) 


 


1650 5 1
2700 10 1
4500 20 1 1500 2


25 5 1 –750
100 10 1
400 20 1


aD
a


D
= = = = −  


 


25 1650 1
100 2700 1
400 4500 1 –180,000 240


25 5 1 –750
100 10 1
400 20 1


b = = =  


 


25 5 1650
100 10 2700
400 20 4500 –375,000 500


25 5 1 –750
100 10 1
400 20 1


c = = =  


 parabolic regression: 22 240 500y u u= − + +  
(c)  


  
 60 units would produce a maximum profit of $7700. 
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Chapter 8 – Sequences, Series, and Probability 
 
Section 8.1 – Sequences and Series 


1. D 
2. B 
3. B 
4. A 
5. C 
6. E 
7. D 
8. A 
9. E 


10. A 
11. B 
12. C 
13. A 
14. D 
15. A 
16. C 
17. E 
18. B 


 
Section 8.2 – Arithmetic Sequences and Partial Sums 


19. B 
20. E 
21. D 
22. E 
23. B 
24. E 
25. A 
26. C 
27. B 
28. E 
29. C 
30. D 
31. C 
32. D 
33. E 
34. A 
35. B 


 
Section 8.3 – Geometric Sequences and Series 


36. A 
37. E 
38. E 
39. A 
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40. C 
41. B 
42. D 
43. E 
44. B 
45. E 
46. A 
47. C 
48. B 
49. D 
50. a) ( )13, 420 1.0159 ny = ⋅  


b) (1.0159 – 1) = 0.0159 = 1.59% increase per year 
c) ( ) ( )2006 1990 1613, 420 1.0159 13, 420 1.0159 17, 273−⋅ = ⋅ =  murders 
d) 


     


( )


( )


( )


18,110 13,420 1.0159
18,110 1.0159
13,420


18,110ln ln 1.0159
13,420


18,110ln
13,420 19 2009


ln 1.0159


n


n


n


n


= ⋅


=


⎛ ⎞ =⎜ ⎟
⎝ ⎠
⎛ ⎞
⎜ ⎟
⎝ ⎠ = ≈ ⇒


 


 
Section 8.4 – Mathematical Induction  


51. C 
52. A 
53. 


1) When n = 1, ( )1
17 3 11
2


S = = + . The formula is valid for n = 1. 


 


2) Assume that ( ) ( )7 + 10 + 13 + 16 3  + 4 3  + 11
2
kk k+ + =…  is true.  


( )( ) ( )


( )
( )


( )( )


1


2


2


7 + 10 + 13 + 16 3 1  + 4 3  + 11  + 3  + 7
2


1 3  + 11  + 3  + 7
2
1 3  + 17  + 14
2


1 3 1  + 11
2


k
kS k k k


k k k


k k


k k


+ = + + + =


=


=


+
= +


…


 


 
By mathematical induction, the formula is true for all positive integers n. 
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54. 1) When n = 1,  


( )( ) ( )( ) ( )( )
1


1 1 1 2 1  + 13 301 1 4  or 5 5
6 6


S
+


= + = = = .  


The formula is valid for n = 1. 
 


2) Assume that ( ) ( )( )
1


1 2  + 13
 + 4


6


k


i


k k k
i i


=


+
=∑  is true. 


( ) ( ) ( )( ) ( )( ) ( )( )


( )
( )
( )( )


( )( ) ( )( )


1


1 1


2


2


1 2  + 13
 + 4  + 4 1 5 1 5


6


1 2 13 6 30
6


1 2 19 30
6


1 2 2 15
6


1 2 2 1 13
6


k k


i i


k k k
i i i i k k k k


k k k k


k k k


k k k


k k k


+


= =


+
= + + + = + + +


+
= + + +


+
= + +


+
= + +


+ + + +
=


∑ ∑


 


 
By mathematical induction, the formula is true for all positive integers n. 


55. E 
56. 1) n = 1:  


  [ ]


?31 31


?3 3


3 3


a a


a a


a a


⋅⎡ ⎤ =⎣ ⎦


=


=


 


The statement is true for n = 1. 


2) Assume 
3 3k ka a⎡ ⎤ =⎣ ⎦ . Then, 


 


( ) ( ) ( )


( )


33 3 3


3 3 3


3 3 11


k k


k k


kk


a a a a


a a a


a a


+


++


⎡ ⎤ =⎣ ⎦


⎡ ⎤⋅ =⎣ ⎦


⎡ ⎤ =⎣ ⎦


 


By mathematical induction, the property is true for all positive values of n. 
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57. 1) n = 1:  


  33 1 27 1 28 7 4+ = + = = ⋅  
The statement is true for n = 1. 
2) Assume 4 is a factor of 2 13 1k+ + . Then, 


 


( ) ( )( )
( )( )


( )( )


2 1 1 2 1 2


22 1 2


22 1


3 3 3 1


3 1 3 1 3


3 1 3 8


k k


k


k


+ + +


+


+


= +


= + + −


= + −


 


Both 2 13 1k+ +  and 8 have 4 as a factor ( 2 13 1k+ +  has a factor of 4 by assumption). 


Thus, ( )2 1 13 1k+ + +  has a factor of 4. By mathematical induction, the property is true for 
all positive values of n. 


58. 
1) 


248 24.6 24
7


⎛ ⎞ ≈ >⎜ ⎟
⎝ ⎠


. The statement is true for n = 24. 


 


2) Assuming that 8
7


k
k⎛ ⎞ >⎜ ⎟


⎝ ⎠
 for k > 24, show that 


18 1
7


k
k


+
⎛ ⎞ > +⎜ ⎟
⎝ ⎠


. 


 8 ,  by assumption
7


k
k⎛ ⎞ >⎜ ⎟


⎝ ⎠
 


 
1


8 8 8
7 7 7


8 1
7 7


k


k


k


k k
+


⎛ ⎞⎛ ⎞ >⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠


⎛ ⎞ > +⎜ ⎟
⎝ ⎠


 


Since 7 7 1 124 , then  or 1 or 1.
1 1 7 7


k k k k k k> > > > + > +  Therefore, 


 
1 18 1 81 or 1.


7 7 7


k k
k k k k


+ +
⎛ ⎞ ⎛ ⎞> + > + > +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠


 


By mathematical induction, the relation is true for all 24n ≥ . 
59. A 
60. E 
61. B 


 
Section 8.5 – The Binomial Theorem 


62. C 
63. C 
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64.                                     1 
                              1       1 
                         1 2 1 
                     1       3       3      1 
                1 4 6 4 1 
           1       5     10     10      5      1 
     1     6     15        20        15 6 1 
1         7      21     35     35     21      7     1 


7
21


2
⎛ ⎞


=⎜ ⎟
⎝ ⎠


 


65.                                     1 
                              1       1 
                         1 2 1 
                     1       3       3      1 
                1 4 6 4 1 
           1       5     10     10      5      1 
     1     6     15        20        15 6 1 
1         7      21     35     35     21      7     1 
6 5 6C =  


66. E 
67. A 
68.                                     1 


                              1       1 
                         1 2 1 
                     1       3       3      1 
                1 4 6 4 1 
           1       5     10     10      5      1 
     1     6     15        20        15 6 1 
1         7      21     35     35     21      7     1 


( ) ( )( ) ( )( ) ( )
( )( ) ( ) ( )( ) ( ) ( )( ) ( ) ( )( )( ) (


6 6 5


4 2 3 3 2 4 5


6 5 4 2 3 3 2 4 5 6


2  + 3 1 2 6 2 3


15 2 3 20 2 3 15 2 3 6 2 3 3


64  + 576  + 2160  + 4320  + 4860  + 2916 729


x y x x y


x y x y x y x y y


x x y x y x y x y xy y


= +


+ + + + +


= +
 


69. B 
70. B 
71. C 
72. A 
73. D 
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Section 8.6 – Counting Principles 
74. A 
75. B 
76. D 
77. E 
78. C 
79. C 
80. C 
81. E 
82. A 
83. A 
84. A 
85. A 
86. A 


 
Section 8.7 - Probability 


87. S = {ABC, ABD, ABE, ABF, ACD, ACE, ACF, ADE, ADF, AEF, BCD, BCE, BCF, 
BDE, BDF, BEF, CDE, CDF, CEF, DEF}  


88. S = {HHH, HHT, HTH, THH, TTH, THT, HTT, TTT} 
89. A 
90. D 
91. C 
92. A 
93. C 
94. B 
95. D 
96. B 
97. B 
98. E 
99. B 
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2s8 Chapter 2 Cumulative Test for Chapters P-2


Take this test to review the material from earlier chapters.When you are fin':-*';
check your work against the answers given in the back of the book.


In Exercises 1 and 2, simplify the expression.


r. + 2. J24xT
-JOr 'r''


In Exercises 3-5, perform the operation and simplify the result'


3. zl-r [2r + 3(2 - "r] 4.(x-2)(x2+x-3) 25 


--
,t l- -1


In Exercises 6-8, factor the expression completely.


6. 25 - (x 2)' l. x )r- - o,t 8. 54 - 16.r


In Exercises 9 and 10, write an expression for the area of the region.


9. 10.


.r+5


In Exercises 1 1-13, graph the equation without using a graphing utility.


:- 36


11..r-31'+12:0 12, y: tt 9


In Exercises 1 4-1 6, solve the equation and check your solution.


14.Zr-4:'7x+5 15. (x + 3) : la(r - 6)


13. ,r, - ,/1 -


rr.,f :.
L- L


ln Exercises '17-22,solve the equation using any convenient method and check , : -


solutions, State the method you used'


17.x2-4r+3:0
19. lx2 : t2


21.3x2+9r+1:0


In Exercises 23-28, solve the equation (if possible).


24. 8.r3 18x2 + 1Lt : 0


26..,E+rc:x-2
28. lx - r2l: -2


18. -L\2 + 8.r * 12 : 0


20.3x2+5x-6:0
rr 1,:-r--r<


23. -i' , l2rr ' 4.r2 ' 48x:0
25. x2/3 + 13 : 17


27. l4(x - 2)l - 28


t- I


2(x + 1)







lF-i,r-


-aK€ :- ! :?5: :: ':,r,|{,il l** r{d"t-r&


check yc-: A:4 3;,3 -ri 1** ii-'!$e'-


*:tf gir- ry a;l:f?-_. ffi -p' r/',- i:,** 1 "t


:l"re- - ::E :'i:r -r -€ :r:r:('


ln Exercises 1 and 2 5 TE ;-r :-e €r:-e:! :-


6r-\'
l. -'.JOr '\' -


In Exercises 3-5, perform the operation and simplify the res- :


3. 4x - [2r + 3(2 - r)]


ln Exercises 6-8, factor the expression completely'


6.25-(r-2)' 7, x 5-rl - 6.r' 8'


ln Exercises 9 and 10, write an expression for the area of the region'


9. 10. .r- I


ir+5


ln Exercises 1 1-13, graph the equation without using a graphing utility'


1l.x-3y+12:0 12.Y:72-9 13. )': Jq=


1,t6.- ^-.f 
- 


/ 4l -


ln Exercises 1 4-1 6, solve the equation and check your solution'


14.Lr-4:'7x+5 t5. -(r + 3) = 1a1t - u,


InExerciseslT-22,so|vetheequationusinganyconvenientmethodandcheckyc,J
solutions. State the method you used'


17.x2-4x+3:0
19. f,x2 :12
21.3r2+9;r+1:0


ln Exercises 23-28, solve the equation (if possible)'


18.-Lr2+8x+12:0
20.3r2+5r-6:0
.rT 1-.2 -1:)\22.2


24. 8r3 - 48x2 * '1Lr : 0


26. -,8+n:x-2
28. l; - I2l: -2


23. .t ' r- lLr3 - 4x2 -t 48x : 0


ZS. x2/3 + 13: lj
27. la(x - 2)l:28


2(x + 1)
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30, determine whether each value of x is a solution of the


you are fin ' 
- -


ln Exercises 29 and
inequality.


29.4x+2>1
(a) :r: -1


3
l.c) x: a


30. l5.r 1l < 4


(a)x:-l
(c) x: l


32. 17 + 8xl > 5


34, -x2 *:r * 4 < 0


(b) x: t
(d) x:2


0) ': j
(d) x:2


In Exercises 31-34, solve the inequality and sketch the solution on the real number
line.


31. 1;r+11 <6
33.


35.


36.


37.


5x2+1Lr+1>0


36


Find an equation of the line passing through (-1, f) ana (:, S).


Explain why the graph at the left does not represent I as a function of x.


Evaluate (if possible) the function given by f @ : Sfor each value


(.at fK) (b) f(2) (c) /(s + 2)


In Exercises 38-40, determine whether the function is even, odd, or neither.


38. /(x) : 10 - JZ -. 39. /(x) :;s-s x3 + 2 a0. f(r) : 2xa - 4


41, Compare the graph of each function with the graph of ,rr 
: {x. (Note; lr is not neces-


sary to sketch the graphs.)


(a) r(x) : iXi @) ft(.r) : J4 + 2 @) cQ) : !,ja


ln Exercises 42 and 43, find (a) (f + sxx), (bl ff - dQ), tc) (fd(x), and (d) ffld(x).
What is the domain of f/9?


a2. JQ):r-3, g(.y) :4x+ 1 a3. f(x):,,-rTl. g(.r) :12+ I


ln Exercises 44 and 45, find (a) f " g and (b) g . f .Find the domain of each composite
function.


44..f(x):Lr2, g(;r) :'4+O 45.flx):x 2, s(n):ljrl


46. Determine whether /r(r) : 5r - 2 has an inverse function. If so, find rhe rnverse
function.


47. A group of n people decide to buy a $36,000 minibus. Each person witl pay an equal
share of the cost. If three additional people join the group, the cost per person will
decrease by $1000. Find n.


48. For groups of 80 or more, a charter bus company determines the rate per person
according to the formula


Rate : $8.00 $0.05(n - 80), n > 80.


(a) Write the revenue R as a function of n.


(b) Use a graphing utility to graph the revenue function. Move the cursor along the
function to estimate the number of passengers that will maximize the revenue.


49. The height of an object thrown vertically upward from a height of 6 feet at a velocity
of 64 feet per second can be modeled by r(t) : - 7612 + 64t + 6,where s is the height
(in feet) and t is the time (in seconds). Find the average rate of change of the function
fiom t, : 0 to r, : 2. Interpret your answer in the context of the problem.


:-::-i
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Summary, Review, and Test 327


.ll relations that are not functions. b. c. cl


. : r. (9, 5))


: : r. (5, 9)|


= iL)


. : -ri _v 
: /(,r) to solve thrs exercrse.


:, - /(-3)? s


-. lomain of /? i---s. o1


:: range of /? 1 +. :1


r' - - ,:Ierval or intervals is / increasing? (-t :)
,il' - - :rlerval or intervals is / decreasing? ','


u - . :umber does f have a relative maximum?
:: relative maximum? l: /t2) - --i


u, ' , . -mber does / have a relative minimum? What
-_--*:-:*,.-o ,,, ,, .,:'re minimum? r'11 ty = -a
.-:e .t-intercepts? -+. t. and 5


-; r'-intercept? -:


3. Use the graph of y : f(x) to solve this exercise.


v


What are the zeros of /? 2 ancl 2


Find the value(s) of x for which /(-r) : -1. -t ancl I


Find the value(s) of x for which /(-r) : -2. l
Is / even, odd, or neither? c'cn


Does / have an inverse function? n,,


k /(0) a relative maximum, a relative minimum, or
neither? relativcrnirrinruin


Graph g(.r) -- f(x + 1) - 1. "'


Graph/z(x) :lfGr). .


Graph r(x) : -f(-*) + 1. "'


Find the average rate of change of / from xr: -2 to
x2: r. -:


In Exercises 4-15, graph each equation in a rectangular coordinate
system. If two functions are indicated, graph both in the same
system. Then use your graphs to identifu each relation's domain
and range.


4.x*Y:4 " 5.x2+Y2
6. f(x) -- a " 7. f(*) :


8. (;r + 2)t + (y - 1)' : 9 ',9. f(x) :


10. x2 + yz + 4x - 6y - 3: o


1L f(x): lxl and s(x) : llx + 1l - 2 "'


12. f(x) : x2 andg(x) : -(x - t)z + +


13. f(x) : 2x - 4 atd f-r ,' 1,4. f(x) : x3 - 1 and /-1 "'


15. f(x) : x2 - 1,.r > 0, and f-r '''


In Exercises 1623,tet f(x) : x2 - x - 4 andg(x) : 2x - 6.


a.


b.


c.


d.


e.


f.


g.


h.


i.
j.


16. Find f(x - I)
f(x+h\-f(x\


17. Find
n


_ L- + 't3^ , .


lz ifx<o
[-1 ifx>0


/.f \ .rr -r .l


I lr,): . .
_l


Find (s . f)(*). ','


18. Find 19 - fl(x). rs r')(,) - *


/t\
19. Find [ ' X") and its domain.


\E/
20. Find (f .d@). ',' 21.


22. Findsf(*1)). 10


23. Find /(-x). Is / even, odd, or neither? ncilircr


In Exercises 24-25, use the given conditions to write an equation


for each line in point-slope form and slope-intercept form.
Z. Passingthrough (2,1)and (-1,-8) r,-:.' 5"


25. Passing through (-4,6) and perpendicular to the line whose
equation is y : -f,x * 5 -' - .1r ,- 12'


26. Write an equation in general form for the iine passing


through (-7, -10) and parallel to the line whose equation is


4x + 2y - 5 : 0. 2.rr r +1.1- 0







328 Chapter 2 Functions and GraPhs


27. Studies show that texting while driving is as risky as driving
with a 0.08 blood alcohol level, the standard for drunk driving.


The bar graph shows the number of fatalities in the United
States involving distracted driving from 2004 through 2008.


Although the distracted category involves such activities


as talking on cellphones, conversing with passengers, and


eating, experts at the National Highway Tiaff,c Safety


Administration claim that texting while driving is the clearest


menace because it requires looking away from the road.


Number of Highway Fatalities in the
United States Involving Distracted Driving


01231
Years after 2004


[Jse the graph of y : f(x) to solve Exercises 1-5.


6000


5000


4000


3000


2000


1000


-+in\Of€


NNC]NN


Year


Source: National Highway Trafflc Safety Administration


a. Shown to the right of the bar graph is a scatter plot with
a line passing through two of the data points. Use the two
points whose coordinates are shown by the voice balloons
to write the point-slope form of an equation that models


the number of highway fatalities involving distracted
driving, y, in the United States x years after 2004. using
(l.l57l). r - -l-571 : 'i.l.l(.t - 1)


cuMuLATtvE REVIEW EXERCISES (CHAPTERS 1-2)


b. Write the equation from part (a) in slope-in,.'
Use function notation. /1.r) : -1-l-3.i - lliE


c. In 2010, surveys showed overwhelming pu.


to ban texting while driving, although at th.
19 states and Washington, D.C., outlawed : -


Without additional laws that penalize textin- -


the linear function you obtained from part r


the number of fatalities in the United St. .


involving distracted driving. 8-1(rs tlcrlhs


28. Find the average rate of change of /(x) - -1


xr: 6 tox2 - 10. +r


(r["-z ifx> j 
^2e. ttg(xt: {,"" " 


- 
,;;. ; finds(-l)and. -


- [J x
In Exercises 30-31, find the domain of each function.


37
30./(x) :_- l-. ,' :' < r- i- x f ) x I
31. f(x) : 3\G + s + tfr - t 7t..1


'72
32. lt ftx) : - - . and g(x) : -. find (/'g)(x) anc' Y-+ ;, x


of f"8.(/',qi{.rl-2_+,, ( z.{))u{t). llL-ll. '
33. Express h(x) - (2x + 3)i as a composition of tv,


f andgsothath(*):ff"d@).il r) -r::,s( rr-
34. Find the length and the midpoint of the line se,sr- -


endpoints are(2,-2) and(5,2). 5: (' 0) or'1-i;i t


In Exercises l1-14, graph each equation in a'.
coordinate system. If two fltnctions are indicated, gr,i:
the same system. Then use your graphs to identify ear;
domain and range.


11.3.r-6y-12:0 12. (x 212 + 1y + t:
13. f(x): 116 and s(x) - l/F 3 + 4 "'


M. f(x) : \/, - 3 + 2andf-l "


In Exercises 15-16, tet f(x) : 4 - x2 and g(x) : x * :
f(x


15. Find: + h) - f(x)
and simplify. Lr /t. tt =


16. Find all values of x satisfying (f . SX") : 0. ; .


17. Write equations in point-slope form, slope-interc..
and general form for the line passing through ( -
perpendicular to the line whose equation is y : -


18. You invested $6000 in two accounts paying 79" .'
annual interest. At the end of the year, the total inte:.
these investments was $510. How much was investe -
rate? $tsLltt lr 7tl'.:ii-15{)(l rr 99i,


19. For a summer saies job, you are choosing betweer. ,


arrangements: a weekly salary of $200 plus 5"h co: -
on sales, or a straight 157o commission. For how man


of sales will the earnings be the same regardless o-


arrangement? $:ttittl


20. The length of a rectangular garden is 2 feet more th..'


its width. Lf 22 feet of fencing is needed to enclose th; -


what are its dimensions? I Ii t v s ft


\,
ilr,


l' 6000.F


6 oo snnn


5>
- E 4000


! E :ooo
LJE
b E zooo


i o rooo
tr


z


bo


obo.,
Ea


ox
-o tl


z


1. Find the domain and the range of /.
2. For what value(s) of x is/(x) : 1?


3. Find the relative maximum. l
4. Graph s@) : f(x 1) + 1.


5. Graph h(r) : -zf(Lr). "'


In Exercises 6-10, solve each equation or inequality.


6. (;r + 3)@ - a): 8 {'+.:l
7. 3(4x - 1) - 4 - 6(x -3) lit
S. r,4+2:x 1+l


2_L
9. x3 - x3 - 6: o l-s.:;l
r0.:-3=++2, -,,124


lo. I ): f{). :l
I ancl l
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College Algebra M 121 Mrs. Coody


Wdl
1---=-


Name
@2_,2.j puLW f\JtMh
MULTIPLE CIIOICE. Cndtu ih. or,u alternative that best completes the statement or answers the question.


{,,Uh{41


Use the vertical line test to determine whether or not the graph is a graph in which y is a function of x.
1) 1)


B) not a function


Identify the intercepts.
2)


A) (3,0), (0, 6) B) (_3,0), (0,6)


Determine whether the relation is a function.
3) i(-8, -9), (-8,9), (1,3), (3,5), (10, _9)]


A) Not a function


c) (3, 0), (0, -6) D) (-6,0), (0,6)


B) Function


2)


3)


,#fn fiak t"/* Doyn*; t Rnnp
'5


'4
'3
'2
'l


72)


A) ftinction


A) (3, 0), (0, 6)







College Algebra M 121 Mrs. Coody


Wdl
z--ts-


Nameqd*2.'2.3 fulw {\AMh
MULTIPLE CHOICE. Cndtu ih. or," alternative that best completes the statement or answers the question.


{\,W41


Use the vertical line test to determine whether or not the graph is a graph in which y is a function of x.
1) i)


B) not a function


Identify the intercepts.
2)


A) (3,0), (0, 6) B) (_3,0), (0,6)


Determine whether the relation is a function.
3) {(-8, -9), (-8,9), (1,3), (3, 5), (10, _e)}


A) Not a function


c) (3,0), (0, -6) D) (-6,0), (0, 6)


B) Function


2)


3)


,#fn fiaj< l"/* Doyn*; f Ra^r,tg
'5


'4
'3
'2
'l


72)


A) ftinction


A) (3,0), (0, 6)


| 2 3 4 5x







$lW Aq vrJew
SFI@*.T ANSI&ryR. Write the word or phrase tl{a


Solve the problem.
6) A gas company has the following rate schedule for natural gas usage in single-family


residences:


Monthly selvice charge $8.80


Pel therm service charge


2*l *?*3


6)


1st 25 therms
Over 25 therms


$0.6686/therm
$0.85870/thelm


\Mhat is the charge for using 25 thelms in one rnonth?


What is the char"ge fot using 45 therms in one month?


Construct a fr-rnction that gives the rnonthly charge C for x thelms of gas.


MULTIPLE CFIOICE. Choose the one alternative that best completes the statement or answers the question'


Identify the intervals where the function is changing as requested'


7) lncreasing


Graph the linear function by plotting the x- and y-intercepts.
74)6x-12y-36=0


7)


14\







{)1k,xklq Aa14 W#^ z-l -7-s l-u/d 3
Use the fiout .ott8#ions to write $Jequationfor the line in slope-intercept form.


15) Passing through (5,3) and (4,6)
A)Y=-3x+18
C)y-3=-3(x-5)


Use the graph of the given function to find any relative maxima and relative minima.


A) maximum:(0, 1); minimum: (2, -3)
C) maxirnum: none; rninimuin: (2, -3)


B)Y=mx+18
D)Y=3x+18


B) maximum: (0, 1); minimum: none
D) no rnaximum or minimum


1s)


16)16) f(x) = 13 - 312 * 1


SHORT ANSWEI{. Write the word or phrase that best completes each statement or answ"r, ,* question.


Solve the problem.
i7) An electric company has the following rate schedule for electlicity usage in single-family 17)


residences:


Monthly service charge $4.93


Per kilowatt service charge
1st 300 kilowatts $0.11589/kW
Over 300 kiiowatts $0.13321,&W


What is the charge for using 300 kilowatts in one month?
What is the chalge for using 375 kilowatts in one montir?
Constluct a ftrnction that gives the monthly charge C for x kilowatts of electricity







4)


The graph below shows the percentage of students enrolred
graph to answer the question


iJerr;r:rit r-rf rritudenti irr L_:;;Jrri1* ul Eril,lineerirrg
:lllii,;i


-t I L1,rttr -ri


':r l-t Ll.r:


I gn,r
lJji


l tl'}.i,


fnr
J ,II


l= !l r=r Lr:l
Lt .r Lt.r I r-r t rlr:n ':lr rS 


'_rt


q\ TF F/-\ - 1 trolvl 4 L\^) _ LJ /O,


A) 1980


i= l_r j= til !; si ET = = = T TH
what year is represented by x?


B) 7975


8) f(x)
B)


fx+ 4


=l -q
L-; .


if -B.x<3
ifx=3


,/ ltx>J


,denrirytheintercep,"b{{fl'ft{g 
wt lvfr*t' /Jtr44 "r


4\


A) (-1, 0), (0,6) B) (1,0), (0, 6) c) (-1,0), (0, _6) D) (-6,0), (0, 6)


in the College of Engineering at State Universify. Use the


c) 1985 D) 7970


I
/


/


,/







Lo,Lt'/ rrlg (u% Ml(tA &A4 5
Identify the intervals where the function is changing as requested.


9) Decreasing


A) (-@,3)


z-l -z-3


B) (--, -2) c) (0,3) D) (9, _2)


Find and simplify the difference quotient ISILf(4, h * 0 for the given tunction.


10)f(x)=x2+8x-9


A)2x+h+8


C)2x+h-9


B)
2x2+2x+2xh+h2+h-18


Use the given conditions to write an equation for the line in slope-intercept fomr.
A


11) Slope =3, y-intercept=2
/


A) f(x) =!* * 2 B) f(x) = - +, -2 C) t({ =$x - 2///


10)


D)1


11)


D) f(x) =t*-I


Determine the slope and the y-intercept of the graph of the equation.
13) 10x - 12y - 120 = 0


R 
: (0. -10\ Rl rn ^ ', rn = 9: /o 1?\A)m =f; (0, -10) B) m = -f; (0, 10) C, --. s, ,-, --) D) m = 10; (0, 120)


13)
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rrarh9##m@nethroughro.
13) (-9, -12) and (x, l9); slop": -!!


15) (x, -12) and (9, -4);rlop.' ?


14) (-6,4) and (-5, y); slope: -3


16) (-20, -3) and (-12, y); slope: -2


17) -2=-6x- !


19) -3x + 5y: -25


18) -7x + 5y =25


20) 0=-5y -3x


-74-s4-3-2-l


2I) y-'-2(x-3)'-3


23) y=-2(x-3)2 +2


22) y--2(x-2)'+3


:l


2D y=-2(x+4)2 -l


123456
--* - t_--:-:---i--i


:1:tti
::i:1:


lltltitail__l--*-"T-_'l-__l_-'i
iliii:tilril


-- j---+__--+-------;--{







Cpacl^
Write the slope-intercept form of the equation of the line through the given point with the given slope.


25) through: (-2,5), slope : -4 g
26) through: (5,4), slope =:


27) through : (-4, -4'.1, ,top" : I 28) through: (2' 0)' slope : 4
'9


Cm,an
Solve each equation.


2s) lz +snl =77


31) l-t - enl =55


I
I


30) lgn-zl =70


32) l+* -3 I = -:


-3-







College Alg Station Math


solving equations finding the x-intercepts


solve each equation. Remember to check for extraneous solutions.


1) 10*{6o*19=tS


t${tt{.
CmfJL


tr
4) 7rl- =27' !e


2) 3="J-l -Zp


5-11v+5:


Solve each equation by factoring.


5) 5n2 +5n=30


7) 7x2 =-49x


6) k2 = -7k- I0


8) p'+24:IIp


ve each equation taking square roots.
egaxJl


9)l-6p2=-17 10) 11v2 +2=4402


12) 8r2 - t5ll) 12x2 - 14 = -33


-1-
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30)27)


31)


84Y=-x--'99
.56t--.61'9


28) y=4x-B


32) No solution.
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