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Take the Accuplacer Math Test!

The Accuplacer Math Test is untimed and all questions are multiple-choice. Sample questions are provided in
the next section of this guide.

Which Math Test Section Should I Take?

Quantitative Reasoning, Algebra, and Statistics (QAS) will place you into:
« MAT 1240: Math for Liberal Arts
« MAT 1260: Introduction to Statistics
« MAT 1220/1230: Integrated Math | &I

Advanced Algebra and Functions (AAF) will place you into:
« MAT 1340: College Algebra
« MAT 1420: Trigonometry
« MAT 1400: Survey of Calculus
« MAT 1440: Pre-Calculus
« MAT 2410: Calculus |

Schedule an Appointment
Schedule a testing appointment on the CCA Testing Center website at: www.ccaurora.edu/testing

Cost
The Accuplacer Math test costs $5 per attempt.

Study Resources
College Board Accuplacer App provides free sample questions and explanations for both correct and incorrect
answers. Sign-up for FREE and explore practice questions at: practice.accuplacer.org

Retest Policy
Students may retest after a minimum of 3 business days and can take each section twice in a three-year period.

On Test Day
« Arrive 15-minutes prior to your appointment to find the Testing Center and allow for check-in.
« Bring your valid government issued ID with picture.
+ Lockers are available to secure your personal items.

After the Test
+ You will receive a score report with your results.
+ TRIO students can meet with a TRIO Advisor by calling 303.361.7370 or triosss.cca@ccaurora.edu
+ You can meet with a CCA Pathway Advisor who will assist you in determining the next step in your
education. See Pathway Advising information below.

Pathway Advising Information
« Schedule a Pathway Advising appointment in CCA Navigate at: www.ccaurora.edu/navigate
« Phone number: 303.360.4929
« Email address: advising@ccaurora.edu



The College Board

The College Board is a mission-driven not-for-profit organization that connects students
to college success and opportunity. Founded in 1900, the College Board was created to
expand access to higher education. Today, the membership association is made up of
over 6,000 of the world's leading education institutions and is dedicated to promoting
excellence and equity in education. Each year, the College Board helps more than

seven million students prepare for a successful transition to college through programs
and services in college readiness and college success — including the SAT® and the
Advanced Placement Program®. The organization also serves the education community
through research and advocacy on behalf of students, educators, and schools

For further information, visit collegeboard.org.

ACCUPLACER Quantitative Reasoning,
Algebra, and Statistics Sample Questions

The Next-Generation Quantitative Reasoning, Algebra, and Statistics placement testis a
computer adaptive assessment of test-takers' ability for selected mathematics content.
Questions will focus on a range of topics including computing with rational numbers,
applying ratios and proportional reasoning, creating linear expressions and equations,
graphing and applying linear equations, understanding probability and set notation, and
interpreting graphical displays. In addition, questions may assess a student’s math ability
via computational or fluency skills, conceptual understanding, or the capacity to apply
mathematics presented in a context. All questions are multiple choice in format and
appear discretely (stand alone) across the assessment. The following knowledge and skill
categories are assessed:

= Rational numbers

= Ratio and proportional relationships
= Exponents

= Algebraic expressions

= Linear equations

= Linear applications

= Probability and sets

= Descriptive statistics

= Geometry concepts
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Sample Questions
Choose the best answer. If necessary, use the paper you
were given.

Which of the following expressions is 5 times as much
as the sum of rand s?

A, 5xr+s
B. 5+r+s
C. r+sx5
D. (r+s)x5

What is the solution to the equation
1 3 1

Ex+§(x+l)—Z:5?
B. 2
c. 2
p.

What is the number of grams in 500 kilograms?
(1 kilogram = 1,000 grams)

A. 05

B. 5,000
C. 50,000
D. 500,000

[ Year 1
M Year2| | [

20

Jars sold

lllllllll UL LB L L L

blueberry  grape peach  strawberry

Flavor

Robert sells four different flavors of jam at an annual
farmers market. The graph above shows the number of
jars of each type of jam he sold at the market during
the first two years. Which flavor of jam had the greatest
increase in number of jars sold from Year 1 to Year 22

A. Blueberry

B. Grape
C. Peach
D. Strawberry

In the xy-plane, a line crosses the y-axis at the point
(0, 3) and passes through the point (4, 5). Which of the
following is an equation of the line?

A. y=%x+3
B. y=2x+3
C. y:%x—4
D. y=2x-4

The amount of money M, in dollars, Paul earns can

be represented by the equation M = 12.5h + 11, where
h is the number of hours Paul works. Which of the
following is the best interpretation of the number 11 in
the equation?

A. The amount of money, in dollars, Paul earns each
hour

B. The total amount of money, in dollars, Paul earns
after working for h hours

C. The total amount of money, in dollars, Paul earns
after working for one hour

D. The amount of money, in dollars, Paul earns in
addition to an hourly wage

Country poplﬁg‘gi)(r)lxzﬁllﬁ?ons)
France 65.9
Germany 80.8
Italy 60.8
Spain 46.5
United Kingdom 64.3

The table gives the population of the 5 largest countries
in the European Union in the year 2014. Which of the
following is closest to the mean population of these
countries?

A. 80.8 million
B. 64.3 million
C. 63.7 million
D. 60.8 million



10.

11.

12.

Which of the following fractions is equivalent

toii%tﬂ?
A -3
¥
C. —%
D. 2

Water runs from a pump at a rate of 1.5 gallons per
minute. At this rate, how long would it take to fill a tub
with a 150-gallon capacity?

A. 10 minutes

B. 100 minutes
C. 225 minutes
D. 2,250 minutes

The volume of a right rectangular prism is found by
multiplying the length of the base by the width of the
base by the height of the prism. A right rectangular
prism has a volume of 30 cubic inches. If the height
of the prism is 6 inches, what is the area of the base of
the prism?

A. 5square inches

B. 24 square inches

C. 36 square inches

D. 180 square inches

Jacoby followed a recipe that requires 2 cups of water
for every 3 cups of flour. If he used 8 cups of flour, how
many cups of water did he use?

2
A. 2§
B. 4

1
C. 5§
D. 12

4(x +5) +4x+8

Which of the following is equivalent to the expression
above?

A 4Q2x+7)
B. 8(x+4)
C. 5x+17
D. 8x+13

13.

14.

15.

16.

It took Khalid 90 minutes to complete 40 tasks. Which
of the following is an equivalent rate?

A. 10 tasks in 0.9 minutes
B. 10 tasksin 2.25 minutes
C. 10 tasksin 9 minutes
D. 10 tasksin 22.5 minutes
Plans to vote Plans to vote
€« « . Total
yes” on issue Q | “no” on issue Q
(I()lan”s to Yote 8 12 20
yes” on issue P
Plans to vote 14 16 30
no” on issue P
Total 22 28 50

The table above shows a survey of 50 registered voters
in a city. Each voter was asked whether they planned to
vote “yes” or “no” on two different issues. If a voter who
plans to vote “yes” on issue P is randomly selected, what
is the probability that voter also plans to vote “yes” on
issue Q?

A. 0.6
B. 0.36
C. 040
D. 0.67

Which of the following values is equivalent to 5-3?

1
A. 15
1
B. m
C. -15
D. -125

Which of the following expressions is equivalent
to (- xz)s?

A, x10
B. «xP
C. x*
D x30



17.

18.

19.

The elevation at the summit of Mount Whitney is
4,418 meters above sea level. Climbers begin at a
trailhead that has an elevation of 2,550 meters above
sea level. What is the change in elevation, to the nearest
foot, between the trailhead and the summit? (1 foot =
0.3048 meters)

A. 569 feet

B. 5,604 feet
C. 6,129 feet
D. 14,495 feet
3x-2y=15
x=3

The two lines given by the equations above intersect in
the xy-plane. What is the value of the y-coordinate of
the point of intersection?

-7
-3

SOowp»

3
7
L = {0, 20, 40, 80, 100}

M = {5, 10, 15, 20, 25}
N = {10, 20, 30, 40, 50}

Sets L, M, and N are shown above. Which of the
following sets represents L U(M (1 N) (the union of L
with the intersection of sets M and N)?

A. {0, 5,10, 15, 20, 25, 30, 40, 50, 80, 100}
B. {0, 10, 20, 40, 80, 100}

C. {20,40}

D. {20}

Triangle PQR lies in the xy-plane, and the coordinates
of vertex Q are (2, -3). Triangle PQR is rotated 180°
clockwise about the origin and then reflected across
the y-axis to produce triangle P’Q'R’, where vertex Q’
corresponds to vertex Q of triangle PQR. What are the
coordinates of Q"?

A (-3,-2)
B. (3,-2
C. (-2,3)
D. (2,3)



Answer Key
1. D
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Rationales
1. Choice D is correct. The order of operations was used properly to write the
expression. The sum of r and s in parentheses is found first, then multiplication is used
to find the number that is 5 times the sum of r and s. Choice A is incorrect because
this is the sum of s and 5 times as much as r. Choice B is incorrect because this is the
sum of 5, r, and s. Choice C is incorrect because this is the sum of rand
5 times as much as s.

2. Choice Cis correct. The equation lx + é(x +1)— i =5 can berewritten as

2 2 4
1 3 3 1 _ . A _ 1 3_15
5x+5x+5—z—5,whlch simplifies to 2x—5+Z =7
15 15 . . . 5
Therefore, x = S A= g Choice Ais incorrect because if x were equal to 5
1 3 1 1(5), 3(5 1 D 25
then X+ E(x +1)— 7 would equal 5(5) + 5(5 + 1) -1 which is equal to T
. . . 13 1 3 1
not 5. Choice B is incorrect because if x were equal to X then X + 5(x +1)— T
1(13), 3(13 1 o 9 . .
would equal 5(§) +—2 (§ + 1) -7 which is equal to X not 5. Choice D is
. . 17 1 3 1
incorrect because if x were equal to X then X + j(x +1)— 1 would equal
L7\, 3(17 N\ L ihichi il
2(8)+2(8 +1) 4,whlchlsequalto 5 ,hot 5.
. . . i 1,000 g
3. Choice D is correct. To convert from kilograms to grams, multiply 500 kg x Tkg

which results in 500,000 grams. Choice A is incorrect because 0.5 is the number of
kilograms in 500 grams. Choice B is incorrect because 5,000 grams is equal to

5 kilograms, not 500 kilograms. Choice C is incorrect because 50,000 grams is equal
to 50 kilograms, not 500 kilograms.

4. Choice A is correct. The graph shows that he sold 10 jars of blueberry jam the first
year and 18 the second year, for an increase of 8 jars. This is the largest increase of
any of the flavors. Choice B is incorrect. This is the jam he sold the most of, but it is
not the largest increase. Choice C is incorrect. He sold more peach jam the second
year, but his sales increased by only 4, which is less than the increase for blueberry.
Choice D is incorrect. He sold less strawberry jam the second year, not more.

5. Choice A is correct. An equation in the form y = ax + b has a slope of aand a
y-intercept of b. The line described has a y-intercept of 3 because it crosses the

y-axis at y = 3 and has a slope of % because the value of y increases by 1 for
every x increase of 2. Therefore, an equation of the line is y = % x+ 3.Choice Bis

incorrect. The line described does not have a slope of 2. Choice Cis incorrect. The
line described does not have a y-intercept of —4. Choice D is incorrect. The line
described does not have a slope of 2 or a y-intercept of —4.

6. Choice D is correct. Paul earns $12.50 per hour, so the number of hours, A, is multiplied
by 12.5. Paul earns $11 in addition to how much he works per hour, which is why it
is added to the product 12.54 and is independent of how many hours Paul works.
Choice Ais incorrect because it is what 12.5 represents in the equation. Choice Bis
incorrect because it is what M stands for in the equation. Choice C is incorrect because
substituting 1 into the equation gives 12.5 + 11 =23.5.



10.

11.

12.

13.

14.

. Choice B is correct. The fraction

. Choice C is correct. To find the mean, find the total population of all 5 countries

and divide by the total number of countries: 65.9 + 80.8 + 60.8 + 46.5 + 64.3 =318.3
and 318.3 + 5=63.66, which rounds to 63.7. The values in the table are given

in millions, so the mean population is about 63.7 million. Choice A is incorrect.

It is the maximum of the values given. Choice B is incorrect. It is the median
population. Choice D is incorrect. It is the middle value in the table.

—6 _8(_9) = _68+ o , which is equivalent to %

Choices A, C, and D are incorrect because they use incorrect order of operations and/
or do not take into account that subtracting -9 is the same as adding 9.

. Choice B is correct. The time it would take to fill the tub can be found by dividing the

number of gallons the tub can hold by the rate the water runs from the pump. This is
represented by 150 gallons + 1.5 gallons per minute = 100. Choice A is incorrect and
may be the result of dividing 150 by 15. Choice C is incorrect and may be the result of
multiplying 150 by 1.5. Choice D is incorrect and may be the result of multiplying 150
by 15.

Choice A is correct. Volume of a right rectangular prism is equal to the area of the
base times the height. Since the height is known, divide the volume by height to find
the area of the base. This is represented by 30 + 6 = 5. Choice B is incorrect because
this is the result of subtracting 6 from 30 instead of dividing. Choice C is incorrect
because this is the result of adding 6 to 30 instead of dividing. Choice D is incorrect
because this is the result of multiplying 6 and 30 instead of dividing.

e
3

used, the expression 8 x % can be used to determine the amount of water used,

whichis 5% . Choice A is incorrect because this is the number of 3-cup “units” of flour

Choice C is correct. The ratio of water to flour is = . Since there were 8 cups of flour

that Jacoby used: 8 + 3 = 2% . Choice Bis incorrect because this would be the amount

of water necessary if 6 cups of flour were used, not 8. Choice D is incorrect because
this results from using a ratio of 2 cups of flour to 3 cups of water.

Choice A is correct. The expression 4(x + 5) + 4x + 8 can be expanded to

4x + 20+ 4x + 8, which is equivalent to 8x + 28. Since 4 can be factored from each
term in this expression, it can be rewritten as 4(2x + 7). Choice B is incorrect because
it expands to 8x + 32, which is not equivalent to 4(x + 5) + 4x + 8. Choice C is incorrect
because itis equivalent to 4 + (x + 5) + 4x + 8 rather than 4(x + 5) + 4x + 8. Choice D is
incorrect because the 4 was not distributed through the expression in parentheses

properly.

Choice D is correct. Ninety minutes to complete 40 tasks is an average rate of 2.25
minutes per task (90 minutes + 40 tasks). Multiplying this rate by 10 gives the average
number of tasks Khalid completed every 10 minutes (2.25 x 10=22.5). Choice A is
incorrect and is most likely the result of incorrectly dividing 10 by 90. Choice B is
incorrect because it is the average number of minutes it took Khalid to complete one
task. Choice Cis incorrect because it is equivalent to 90 + 10.

Choice C is correct. There are 8 voters who plan to vote “yes" on both issues. There are
20 voters who plan to vote “yes" onissue P. This is represented by 8 + 20 = 0.4. Choice
Ais incorrect. This is the probability that a voter plans to vote “yes” on both issues.
Choice Bis incorrect. This is the probability that a voter plans to vote "yes" on P, given
that he or she plans to vote “yes” on Q. Choice D is incorrect. This is the number of
voters who plan to vote “yes” on both issues divided by the number of voters who plan
to vote "yes” on P and “no" on Q.



15.

16.

17.

18.

19.

20.

Choice B is correct. The expression 57 can be rewritten as 5% which is equal to

1

1 . . .
EX5%E = o5 - Choices A, C, and D are incorrect because they are not equivalent to

57, Choice A s the value of ﬁ choice C is the value of 5 x (-3), and choice D is the

value of (-5)°.

Choice C is correct. Using the rules of exponents, (x* - xz)5 can be rewritten as

5 5
(x(3+2)) = (x5) = x>® = x*> Choices A, B, and D are incorrect and may be the

result of not following the proper rules of exponents.

Choice Cis correct. The difference between the elevations is 4,418 — 2,550 = 1,868
meters. Since each meter is 0.3048 of a foot, divide the change of elevation in meters
by the conversion factor to find the number of feet (1,868 + 0.3048 = 6,129). Choice A is
incorrect. This is the result of multiplying by the conversion factor instead of dividing.
Choice Bis incorrect. This is the result of multiplying 1,868 by 3 (perhaps figuring that
there are 3 feet in a yard and a meter is similar to a yard). Choice D is incorrect. This is
the elevation of the summit in feet.

Choice B is correct. Substituting 3 for x in the first equation gives 3(3) — 2y = 15.

This simplifies to 9 — 2y = 15. Subtracting 9 from both sides of 9 — 2y = 15 gives -2y = 6.
Finally, dividing both sides of -2y = 6 by -2 gives y = -3. Choice A is incorrect because
3(3) — 2(-7) does not equal 15. Choice C is incorrect because 3(3) — 2(3) does not
equal 15. Choice D is incorrect because 3(3) — 2(7) does not equal 15.

Choice B is correct. The intersection of sets M and N is all the numbers that appear
in both of the sets, so M N N = {10, 20}. The union of this and L is all the numbers that
are in this set or in set L, therefore L U (M N N) = {0, 10, 20, 40, 80, 100}. Choice A is
incorrect. This is the union of all three sets given. Choice Cis incorrect. This is

LN (MU N). Choice Dis incorrect. This is the intersection of all three sets.

Choice D is correct. When triangle PQR is rotated 180° clockwise about the origin
(0. 0), point Q is translated from (2, -3) to (-2, 3) in the xy-plane. Then, after the
triangle is reflected, or flipped, across the y-axis, point Q is translated from (-2, 3)
0 (2, 3). Choice Ais incorrect because it represents the location of point Q’ after
only areflection across the y-axis. Choice B is incorrect and may be the result of
a misunderstanding of a rotation about the origin. Choice C is incorrect because
it represents the location of point Q” after only the rotation.
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The Advanced Algebra and Functions placement test is a computer adaptive assessment
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= Linear equations

= Linear applications

= Factoring

= Quadratics

= Functions

= Radical and rational equations

= Polynomial equations

= Exponential and logarithmic equations

= Geometry concepts

= Trigonometry
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Sample Questions 3.
Choose the best answer. If necessary, use the paper you

were given.
3cm
Function g is defined by g(x) = 3(x + 8). What is the 4cm
1 ?
value of g(12) ocm
A -4
B. 20 The surface area of a right rectangular prism can be
C. 44 found by finding the sum of the area of each of the
D. 60 faces of the prism. What is the surface area of a right
rectangular prism with length 4 centimeters (cm), width
9 cm, and height 3 cm? (Area of a rectangle is equal to
)i length times width.)
6 A. 75 cm?
N
U B. 108 cm?
N C. 120cm?
D. 150 cm?
N . . o
N 4. Which of the following expressions is equivalent to
AN -x (x+7)(x* - 3x + 212
-6 O 6
A -3 +2x+ 14
B. x*+4x*-19x+ 14
C. x¥*-3x+14
D. x*-2x+9
~6 5. Cost of Apples
8
Which of the following is an equation of the line that 7 y
passes through the point (0, 0) and is perpendicular to —~ 6 /
the line shown above? £ 5 )4 7
= Cost of Pears: C==p
S < 4 5
A y==>x =
4 % 3 /
3]
5 o2 //
B. y=7x+3 11/
0
C.yz—éx 123456789
5 Number of pounds
D. y= _% x+3 The graph above shows the cost, in dollars, of apples as

a function of the number of pounds of apples purchased

at a particular grocery store. The equation above defines

the cost C, in dollars, for p pounds of pears at the same

store. Which of the following statements accurately

compares the cost per pound of apples and the cost per

pound of pears at this store?

A. Apples cost approximately $0.07 less per pound
than pears do.

B. Apples cost approximately $0.04 less per pound
than pears do.

C. Apples cost approximately $0.73 less per pound
than pears do.

D. Apples cost approximately $0.62 more per pound
than pears do.

11



6. Which of the following is the graph of a function where
y =

A.
Y
0 X
B.
Y
T >
C.

j)
7. Which of the following expressions is equivalent to
3x% + 6x - 242
A, 3x+2)(x-4
B. 3(x-2)(x+4

)
)
C. x+6)(x-12)
D. (x-6)(x+12)

12

8.

A biologist puts an initial population of 500 bacteria
into a growth plate. The population is expected to
double every 4 hours. Which of the following equations
gives the expected number of bacteria, n, after x days?
(24 hours = 1 day)

n =500(2)*
1 =500(2)%
n = 500(6)*
1 =500(6)%

SOo®>

x*+5x-9=5

Which of the following values of x satisfies the equation
above?

A7

B. 3

——
//
|
[\
T —

]
B

&
~

Which of the following equations could define f(x)?
A, flx)=x*-2x-8

B. flx)=-x*+2x-8
C. f=x-2)(x+4)
D. flx)=-(x-12-9
. Which of the following best describes the range of
y=-2x*+72
A y<-2
B. y27
C. y<7

D. Allreal numbers



12.

13.

14.

15.

16.

For which of the following equations is x = 6 the
only solution?

A. (6x)?*=0

B. (x-6)2=0

C. (x+6)?=0

D. (x-6)(x+6)=0

If flx) = x* + 3x + 1, what is f(x + 2)?
A X*+3x+3

B. (x+2)?+3x+2)+1

C. (x+2)(®+3x+1)

D. ¥*+3x+9

What, if any, is a real solution to v5x +1 +9 = 3?

1
A. ~3
7
143
C. &=

D. 'There is no real solution.

Ifx#-2and x# i, what is the solution to

2
5 _ x .,
x+2 2x-3°
A. 3and5
3
B. 2and—5
3
C. —2and5
D. -3and-5
J
K R
L Q
P

Triangle JKL and triangle PQR are shown above. If ZJ
is congruent to ZP, which of the following must be
true in order to prove that triangles JKL and PQR are
congruent?

ZL= /Rand]L = PR

KL=QRand PR=]JL

JK=PQand KL = QR

ZK=/Qand ZL = £ZR

SOo=Ep»

17.

18.

19.

20.

In the function f(x) = a(x + 2)(x - 3)%, a and b are both
integer constants and b is positive. If the end behavior
of the graph of y = f(x) is positive for both very large
negative values of x and very large positive values of x,
what is true about a and b?

A. aisnegative, and b is even.
B. ais positive, and b is even.
C. ais negative, and b is odd.
D. ais positive, and b is odd.

Which of the following equations is equivalent to 25 = 72

7
A. x=log, (g)

B. x= logT27
C. x= logT72
D. x= —10%75

If x> 0 and y > 0, which of the following expressions is

equivalentto — X~ 2
A 222
iz
B x—y
C. JYx+y
D. xvx+yy
In triangle ABC, angle Cis a right angle. If cos A = %,
what is the value of cos B?
3
A. 3
5
B. 3
c. ¥
8

13



Answer Key
1. D
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Rationales

1. Choice D is correct. The value of g(12) can be found by substituting 12 for x in the
equation for g(x). This yields g(12) = 3(12 + 8), which is equivalent to 3(20), or 60.
Choice Ais incorrect. This answer represents the value of x in the equation
12 = 3(x + 8). Choice B is incorrect. This answer represents the value of the
expression in parentheses. Choice Cis incorrect. This answer is a result of incorrectly
distributing the 3 through the expression in parentheses: g(12) =3(12) + 8.

2. Choice A is correct. The slopes of perpendicular lines are negative reciprocals of
each other. The slope of the line in the graphiis —%. The negative reciprocal of —%

is % A line that passes through the point (0, 0) has a y-intercept of 0. Therefore,
the equation y= %x+ 0,ory= %x, is correct. Choice B is incorrect because it is an

equation of a line that is perpendicular to the line shown, but it does not pass through
the origin. Choice Cis incorrect because this equation is parallel to the line shown,
not perpendicular. Choice D is incorrect because it is the equation of the line shownin
the graph.

3. Choice D is correct. The surface area of the right rectangular prism is the sum of the
area of each of the faces of the prism and can be written as 2(length x width) +
2(height x width) + 2(length x height), whichis 2(4 cm x 9 cm) + 2(3 cm x 9 cm) +
2(4 cm x 3 cm), or 150 cm?. Choice A is incorrect because it is half the surface area of
the prism. Choice Bis incorrect because 108 is the volume of the prism in cm®. Choice
Cisincorrect because it is 30 units less than the surface area of the prism described.

4. Choice B is correct. Using the distribution property, the given expression can be
rewritten as x(x?) + x(=3x) + x(2) + 7(x?) + 7(=3x) + 7(2). Further simplifying results in
X% —3x*+ 2x+ 7x*— 21x + 14. Finally, adding like terms yields x> + 4x*> — 19x + 14.
Choices A, C, and D are incorrect because they each result from errors made when
performing the necessary distribution and adding like terms.

5. Choice A is correct. The cost per pound of apples can be determined by the
slope of the graph as about $1.33 per pound. The cost per pound of pears can be

determined by the slope of the line defined by the equation C = %p. The slope of the
line defined by Cis % so the cost per pound of pears is $1.40. Therefore, apples cost

approximately $0.07 less per pound than pears do. Choices B, C, and D are incorrect
and may result from misreading the cost per pound of pears or apples, or both.

6. Choice Cis correct. A function has one output for each input in its domain. Each
x-value on this graph corresponds to only one y-value. Choices A, B, and D are
incorrect because each has x-values that correspond to more than one y-value.

7. Choice B is correct. The expression 3(x — 2)(x + 4) can be expanded by first
multiplying (x — 2) by 3 to get (3x — 6) and then multiplying (3x — 6) by (x + 4) to
get 3x? + 6x — 24. Choice A is incorrect because it is equivalent to 3x* — 6x — 24.
Choice C is incorrect because it is equivalent to x> — 6x — 72. Choice D is incorrect
because it is equivalent to x? + 6x — 72.
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Choice B is correct. An exponential function can be written in the form y = ab’,
where a is the initial amount, b is the growth factor, and ¢ is the time. In the scenario
described, the variable y can be substituted with n, the expected number of bacteria,
and the initial amount is given as 500, which yields n = 5004". The growth factor is

2 because the population is described as being expected to double, which gives the
equation n =500(2)". The population is expected to double every 4 hours, so for the
time to be x days, x must be multiplied by 6 (the number of 4-hour periods in 1 day).
This gives the final equation n =500(2)%. Choices A, C, and D are incorrect. Choice A
does not account for the six 4-hour periods per day, choice C uses the number of
time periods per day as the growth factor, and choice D uses the number of time
periods per day as the growth factor and multiplies the exponent by the actual
growth factor.

. Choice D is correct. Subtracting 5 from both sides of the equation gives

x*+ 5x—14=0. The left-hand side of the equation can be factored, giving
(x+7)(x—2) =0. Therefore, the solutions to the quadratic equation are x=-7 and
x=2.Choice Aisincorrect because 72+ 5(7) — 9 is not equal to 5. Choice B is
incorrect because 32+ 5(3) — 9 is not equal to 5. Choice Cis incorrect because
(-2)?+5(-2) - 9is not equal to 5.

Choice A is correct. The graph of y = f(x) crosses the x-axis atx=-2 and x =4,
crosses the y-axis at y =—8, and has its vertex at the point (1, -9). Therefore, the
ordered pairs (-2, 0), (4, 0), (0, -8), and (1, —9) must satisfy the equation for f(x).
Furthermore, because the graph opens upward, the equation defining f(x) must
have a positive leading coefficient. All of these conditions are met by the equation
flx) =x*— 2x— 8. Choice B is incorrect. The points (-2, 0), (4, 0), (0, -8), and (1, -9),
which are easily identified on the graph of y = f(x), do not all satisfy the equation
flx) =—x*+2x - 8; only (0, -8) does. Therefore, f(x) =—x?+ 2x — 8 cannot define the
function graphed. Furthermore, because the graph opens upward, the equation
defining y = f(x) must have a positive leading coefficient, which f(x) = -x*+ 2x -8
does not. Choice C is incorrect. The points (-2, 0), (4, 0), (0, -8), and (1, -9), which
are easily identified on the graph of y = f(x), do not all satisfy the equation

fx) =(x=2)(x+4); only (0,-8) does. Therefore, f(x) = (x— 2)(x + 4) cannot define the
function graphed. Choice D is incorrect. Though the vertex (1, -9) does satisfy the
equation f(x) = —(x—1)?- 9, the points (-2, 0), (4, 0), and (0, =8) do not. Therefore,
flx) ==(x - 1)*- 9 cannot define the function graphed. Furthermore, because the
graph opens upward, the equation defining y = f(x) must have a positive leading
coefficient, which f(x) = —(x - 1)* - 9 does not.

Choice C is correct. The range of a function describes the set of all outputs, y, that
satisfy the equation defining the function. In the xy-plane, the graph of y =-2x*+ 7 is
a U-shaped graph that opens downward with its vertex at (0, 7). Because the graph
opens downward, the vertex indicates that the maximum value of y is 7. Therefore, the
range of the function defined by y =-2x*+ 7 is the set of y-values less than or equal
to 7. Choices A, B, and D are incorrect in that choice A doesn't cover the entire range,
while choices B and D include values that aren't part of the range.

Choice B is correct. The only value of x that satisfies the equation (x — 6)?=0is 6.
Choice A is incorrect because x = 0 is the only solution to the equation (6x)%=0.
Choice Cis incorrect because x = -6 is the only solution to the equation (x + 6)2=0.
Choice D is incorrect because although x = 6 is a solution to the equation
(x—-6)(x+6) =0, x=—6 is another solution to the equation.

Choice B is correct. Substituting x + 2 for x in the original function gives
fix+2)=(x+2)*+3(x+2)+ 1. Choice Ais incorrect. This is f(x) + 2. Choice C is
incorrect. This is (x + 2)f(x). Choice D is incorrect. This is f(x) + 2°.
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Choice D is correct. Subtracting 9 from both sides of the equation yields

v5x +1 =-6, and there are no real values of x that result in the square root of a
number being negative, so the equation has no real solution. Choices A and C are
incorrect due to computational errors in solving for x and not checking the solution
in the original equation. Choice B is incorrect because it is the extraneous solution to
the equation.

Choice A is correct. To solve the equation for x, cross multiply to yield x(x + 2) = 5(2x — 3).

Simplifying both sides of the new equation results in x>+ 2x = 10x — 15. Next, subtract 10x
from both sides of the equation and add 15 to both sides of the equation to yield
x?—8x+ 15 =0. By factoring the left-hand side, the equation can be rewritten in the form
(x=3)(x—-5) =0. It follows, therefore, that x= 3 and x = 5. Choices B, C, and D are incorrect
and are possible results from mathematical errors when solving the equation for x.

Choice A is correct. If two angles and the included side of one triangle are
congruent to corresponding parts of another triangle, the triangles are congruent.
Since angles J and L are congruent to angles P and R, respectively, and the side
lengths between each pair of angles, JL and PR, are also equal, then it can be proven
that triangles JKL and PQR are congruent. Choices B and C are incorrect because
only when two sides and the included angle of one triangle are congruent to
corresponding parts of another triangle can the triangles be proven to be congruent,
and angles J and P are not included within the corresponding pairs of sides given.
Further, side-side-angle congruence works only for right triangles, and it is not
given that triangles JKL and PQR are right triangles. Choice D is incorrect because
the triangles can only be proven to be similar (not congruent) if all three sets of
corresponding angles are congruent.

Choice D is correct. A polynomial function of even degree with a positive leading
coefficient will have positive end behavior for both very large negative values of x
and very large positive values of x. For a polynomial function in the form

flx) = a(x +2)(x - 3)? to be of even degree with a positive leading coefficient,

a must be positive and b must be odd. Choice A is incorrect. If a is negative and

b is even, the polynomial function will be of odd degree, with a negative leading
coefficient. This results in positive end behavior for very large negative values of x
and negative end behavior for very large positive values of x. Choice Bis incorrect.
If a is positive and b is even, the polynomial function will be of odd degree with a
positive leading coefficient. This results in negative end behavior for very large
negative values of x and positive end behavior for very large positive values of x.
Choice Cis incorrect. If a is negative and b is odd, the polynomial function will be of
even degree with a negative leading coefficient. This results in negative end behavior
on both sides of the function.

Choice B is correct. By definition, if (b)* =y, where b>0and b= 1, then x=log, y.
Therefore, the given equation 2°* = 7 can be rewritten in the form log,7 = 5x. Next,

solving for x by dividing both sides of the equation by 5 yields logTﬂ = x. Choices A,

C, and D are incorrect because they are the result of misapplying the identity, which
states that if (b)* =y, where b>0and b= 1, then x=log, y.
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19. Choice C is correct. Since x >0 and y > 0, x can be rewritten as («/?)2 and y can be

(P (7).

: 2 x-y :
rewritten as (y/y)”. It follows, then, that oy o be rewritten as Nrw

Because the numerator is a difference of two squares, it can be factored as

(Vx +y)(Vx - y)
(Vx =)

. . . . X=)y . -
numerator and denominator yields vx + ﬁ Alternatively, if W is multiplied by

Jx +\y

m, which is equal to 1, and therefore does not change the value of the

(x - y)(Vx +4y)
original expression, the resultis (J— J—)(J_ J—)

Jx + x5 - yx - -
2 A T y\/y. This can be rewritten as M which can be
x=Jxy+xy -y (x-7)

. Finally, dividing the common factors of (Vx - [y ) inthe

which is equivalent to

simplified to vx + \/7 Choice Ais incorrect and may be the result of incorrectly

- . L - . xX-y
combining vx - /y. Choice Bisincorrect because it is equivalent to 3
Wy e

Choice D is incorrect and may be the result of misusing the conjugate strategy.
Instead of multiplying the numerator and denominator by the quantity (vx +/y).

they may have been multiplied by (vx - /y) and then improperly distributed.

20. Choice Cis correct. If triangle ABCis defined as a right triangle, where angle C
is the right angle, then the cosine of angle A (cos A) is defined as the ratio

the length of the side adjacent to angle A _. . . , 5
the length of the hypotenuse . Since this ratio is defined as 3 one can take

the length of the side adjacent to angle A to be 5 and the length of the hypotenuse to
be 8. Then the length of the side opposite angle A, which is also the side adjacent to

angle B, can be derived from the Pythagorean theorem: a? + 52 = 82, where a represents
the length of the side opposite angle A. Solving for a yields a? = 64 — 25 = 39,
so a = +/39. Then, to determine the cosine of angle B, use the same ratio in relation to

the length of the side adjacent to angle B J_

the length of the hypotenuse el LU L

angle B: cosB =

incorrect and likely result from an error in finding the length of side CB. Choice Bis

incorrect because it is the value of cos A and sin B.
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