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High School Math Reference Sheet

1 inch � 2.54 centimeters 1 kilometer � 0.62 mile 1 cup � 8 fluid ounces
1 meter � 39.37 inches 1 pound � 16 ounces 1 pint � 2 cups
1 mile � 5280 feet 1 pound � 0.454 kilogram 1 quart � 2 pints
1 mile � 1760 yards 1 kilogram � 2.2 pounds 1 gallon � 4 quarts
1 mile � 1.609 kilometers 1 ton � 2000 pounds 1 gallon � 3.785 liters

1 liter � 0.264 gallon
1 liter � 1000 cubic centimeters

Triangle A � bh1
2

Parallelogram A � bh

Circle A � πr2

Circle C � πd or C � 2πr

General Prisms V � Bh

Cylinder V � πr2h

Sphere V � πr34
3

Cone V � πr2h1
3

Pyramid V � Bh1
3

Pythagorean
Theorem a2 � b2 � c2

Quadratic
Formula x �

� �  �    b
a

b2

2
4ac

Arithmetic
Sequence

an � a1 � (n � 1)d

Geometric
Sequence

an � a1r n � 1

Geometric
Series

Sn � where r � 1
a a r

r

n
1 1

1

  �  

�

Radians 1 radian � degrees180
π

Degrees 1 degree � radiansπ
180

Exponential
Growth/Decay

A � A0ek(t � t0) � B0
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The University of the State of New York

REGENTS HIGH SCHOOL EXAMINATION

ALGEBRA II (Common Core)
Wednesday, June 1, 2016 — 9:15 a.m. to 12:15 p.m., only

Student Name:________________________________________________________

School Name: ______________________________________________________________

Print your name and the name of your school on the lines above.
A separate answer sheet for Part I has been provided to you. Follow the

instructions from the proctor for completing the student information on your answer
sheet.

This examination has four parts, with a total of 37 questions. You must answer
all questions in this examination. Record your answers to the Part I multiple-choice
questions on the separate answer sheet. Write your answers to the questions in
Parts II, III, and IV directly in this booklet. All work should be written in pen, except
graphs and drawings, which should be done in pencil. Clearly indicate the necessary
steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale.

The formulas that you may need to answer some questions in this examination
are found at the end of the examination. This sheet is perforated so you may remove
it from this booklet. 

Scrap paper is not permitted for any part of this examination, but you may use
the blank spaces in this booklet as scrap paper. A perforated sheet of scrap graph
paper is provided at the end of this booklet for any question for which graphing may
be helpful but is not required. You may remove this sheet from this booklet. Any
work done on this sheet of scrap graph paper will not be scored.

When you have completed the examination, you must sign the statement printed
at the end of the answer sheet, indicating that you had no unlawful knowledge of the
questions or answers prior to the examination and that you have neither given 
nor received assistance in answering any of the questions during the examination.
Your answer sheet cannot be accepted if you fail to sign this declaration.

ALGEBRA II (COMMON CORE)

DO NOT OPEN THIS EXAMINATION BOOKLET UNTIL THE SIGNAL IS GIVEN.

Notice…

A graphing calculator and a straightedge (ruler) must be available for you to use while taking this
examination.

ALGEBRA II (COMMON CORE)

The possession or use of any communications device is strictly prohibited when taking this 
examination. If you have or use any communications device, no matter how briefly, your examination
will be invalidated and no score will be calculated for you.
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Part I

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial
credit will be allowed. Utilize the information provided for each question to determine your
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question,
choose the word or expression that, of those given, best completes the statement or answers
the question. Record your answers on your separate answer sheet. [48]

Use this space for
computations.

1 When b � 0 and d is a positive integer, the expression is
equivalent to

(1) (3)

(2) (4)

2 Julie averaged 85 on the first three tests of the semester in her
mathematics class. If she scores 93 on each of the remaining tests, 
her average will be 90. Which equation could be used to determine
how many tests, T, are left in the semester?

(1) (3)

(2) (4)

3 Given i is the imaginary unit, (2 � yi)2 in simplest form is

(1) y2 � 4yi � 4 (3) �y2 � 4

(2) �y2 � 4yi � 4 (4) y2 � 4

255 90
3

93� �T
T

255 90
3

93�
�

�T
T

255 93
3

90� �T
T

255 93
3

90�
�

�T
T

3b( )
d

3
2

bd( )

1

3bd( )
2

1

3bd

(3 )b
2
d
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Use this space for
computations.4 Which graph has the following characteristics?

• three real zeros

• as x → � ∞,   f(x) → � ∞

• as x → ∞,   f(x) → ∞

5 The solution set for the equation is

(1) {�8,7} (3) {7}

(2) {�7,8} (4) { }

56 � �x x

y

x

(1)

y

x

(3)

y

x

(2)

y

x

(4)
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Use this space for
computations.6 The zeros for f(x) � x4 � 4x3 � 9x2 � 36x are

(1) {0,�3,4} (3) {0,�3,�4}

(2) {0,3,4} (4) {0,3,�4}

7 Anne has a coin. She does not know if it is a fair coin. She flipped
the coin 100 times and obtained 73 heads and 27 tails. She ran 
a computer simulation of 200 samples of 100 fair coin flips. The
output of the proportion of heads is shown below.

Given the results of her coin flips and of her computer simulation,
which statement is most accurate?

(1) 73 of the computer’s next 100 coin flips will be heads.

(2) 50 of her next 100 coin flips will be heads.

(3) Her coin is not fair.

(4) Her coin is fair.

8 If g(c) � 1 � c2 and m(c) � c � 1, then which statement is not true?

(1) g(c) • m(c) � 1 � c � c2 � c3

(2) g(c) � m(c) � 2 � c � c2

(3) m(c) � g(c) � c � c2

(4) m c
g c c

( )
( )

1
1
�
�

�

0.500 0.35 0.40

10

20

0.45

30

0.55 0.60

Samples � 200
Mean � 0.497
SD � 0.050
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Use this space for
computations.9 The heights of women in the United States are normally distributed

with a mean of 64 inches and a standard deviation of 2.75 inches.
The percent of women whose heights are between 64 and 69.5 inches,
to the nearest whole percent, is

(1) 6 (3) 68

(2) 48 (4) 95

10 The formula below can be used to model which scenario?

a1 � 3000

an � 0.80an � 1

(1) The first row of a stadium has 3000 seats, and each row thereafter
has 80 more seats than the row in front of it.

(2) The last row of a stadium has 3000 seats, and each row before it
has 80 fewer seats than the row behind it.

(3) A bank account starts with a deposit of $3000, and each year it
grows by 80%.

(4) The initial value of a specialty toy is $3000, and its value each of
the following years is 20% less.

11 Sean’s team has a baseball game tomorrow. He pitches 50% of 
the games. There is a 40% chance of rain during the game tomorrow.
If the probability that it rains given that Sean pitches is 40%, it can
be concluded that these two events are

(1) independent (3) mutually exclusive

(2) dependent (4) complements
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12 A solution of the equation 2x2 � 3x � 2 � 0 is

(1) (3)

(2) (4)

13 The Ferris wheel at the landmark Navy Pier in Chicago takes 
7 minutes to make one full rotation. The height, H, in feet, above 
the ground of one of the six-person cars can be modeled by

H(t) � 70 sin � 80, where t is time, in minutes. Using

H(t) for one full rotation, this car’s minimum height, in feet, is

(1) 150 (3) 10

(2) 70 (4) 0

14 The expression is equivalent to

(1) 2x2 � 3x � 7 � (3) 2x2 � 2.5x � 5 � 

(2) 2x2 � 3x � 7 � (4) 2x2 � 2.5x � 5 � 

15 Which function represents exponential decay?

(1) y � 20.3 t (3) y �

(2) y � 1.23 t (4) y � 5�t

� �
3
4

1
4

7

� �
3
4

7
4

i 1
2

� �
3
4

1
4

7i

1
2

⎛

⎝
⎜

⎞

⎠
⎟
�t

11
2 3x �

20
2 3x �

31
2 3x �

15
2 3x �

4 5 10
2 3

3x x
x

� �
�

2
7
� �( . )t 1 75

⎛
⎝
⎜

⎞
⎠
⎟

Use this space for
computations.
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Use this space for
computations.

16 Given f �1(x) � � x � 2, which equation represents f(x)?

(1) f(x) � x � (3) f(x) � x � 2

(2) f(x) � � x � (4) f(x) � � x � 2

17 A circle centered at the origin has a radius of 10 units. The terminal
side of an angle, �, intercepts the circle in Quadrant II at point C.
The y-coordinate of point C is 8. What is the value of cos �?

(1) (3)

(2) (4)

18 Which statement about the graph of c(x) � log6x is false?

(1) The asymptote has equation y � 0.

(2) The graph has no y-intercept.

(3) The domain is the set of positive reals.

(4) The range is the set of all real numbers.

19 The equation 4x2 � 24x � 4y2 � 72y � 76 is equivalent to

(1) 4(x � 3)2 � 4(y � 9)2 � 76

(2) 4(x � 3)2 � 4(y � 9)2 � 121

(3) 4(x � 3)2 � 4(y � 9)2 � 166

(4) 4(x � 3)2 � 4(y � 9)2 � 436

4
5�

3
4

3
5�

3
5

4
3

8
3

3
4

4
3

8
3

3
4

3
4
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20 There was a study done on oxygen consumption of snails as a function
of pH, and the result was a degree 4 polynomial function whose
graph is shown below.

Which statement about this function is incorrect?

(1) The degree of the polynomial is even.

(2) There is a positive leading coefficient.

(3) At two pH values, there is a relative maximum value.

(4) There are two intervals where the function is decreasing.

21 Last year, the total revenue for Home Style, a national restaurant
chain, increased 5.25% over the previous year. If this trend were to
continue, which expression could the company’s chief financial officer
use to approximate their monthly percent increase in revenue? 
[Let m represent months.]

(1) (1.0525)m (3) (1.00427)m

(2) (4)(1.0525)
12
m (1.00427)12

m

0.10

0.08

0.06

0.04

0.00

0.02

6 7 8 9 10

pH

O
xy

g
en

 C
o

n
su

m
p

ti
o

n
 (

cc
/h

r)

Use this space for
computations.
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22 Which value, to the nearest tenth, is not a solution of p(x) � q(x) if
p(x) � x3 � 3x2 � 3x � 1 and q(x) � 3x � 8?

(1) �3.9 (3) 2.1

(2) �1.1 (4) 4.7

23 The population of Jamesburg for the years 2010 – 2013, respectively,
was reported as follows:

250,000   250,937   251,878   252,822

How can this sequence be recursively modeled?

(1) jn � 250,000(1.00375)n � 1

(2) jn � 250,000 � 937(n � 1)

(3) j1 � 250,000
jn � 1.00375 jn � 1

(4) j1 � 250,000
jn � jn � 1 � 937

24 The voltage used by most households can be modeled by a sine
function. The maximum voltage is 120 volts, and there are 60 cycles
every second. Which equation best represents the value of the voltage
as it flows through the electric wires, where t is time in seconds?

(1) V � 120 sin (t) (3) V � 120 sin (60π t)

(2) V � 120 sin (60 t) (4) V � 120 sin (120π t)

Use this space for
computations.



25 Solve for x:   1 1
3

1
3x x

� � �

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]

Algebra II (Common Core) – June ’16 [10] [OVER]



26 Describe how a controlled experiment can be created to examine the effect of ingredient X in 
a toothpaste.
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27 Determine if x � 5 is a factor of 2x3 � 4x2 � 7x � 10. Explain your answer.

Algebra II (Common Core) – June ’16 [12]



28 On the axes below, graph one cycle of a cosine function with amplitude 3, period , 
midline y � �1, and passing through the point (0,2).

�
2

y

x
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29 A suburban high school has a population of 1376 students. The number of students who
participate in sports is 649. The number of students who participate in music is 433. If 

the probability that a student participates in either sports or music is , what is the probability

that a student participates in both sports and music?

974
1376

Algebra II (Common Core) – June ’16 [14]



30 The directrix of the parabola 12(y � 3) � (x � 4)2 has the equation y � �6. Find the coordinates
of the focus of the parabola.

Algebra II (Common Core) – June ’16 [15] [OVER]



31 Algebraically prove that , where x 	 �2.x
x x

3

3 3
9
8

1
8

1�

� �
� �
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32 A house purchased 5 years ago for $100,000 was just sold for $135,000. Assuming exponential
growth, approximate the annual growth rate, to the nearest percent.

Algebra II (Common Core) – June ’16 [17] [OVER]



33 Solve the system of equations shown below algebraically.

(x � 3)2 � (y � 2)2 � 16

2x � 2y � 10

Algebra II (Common Core) – June ’16 [18]

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]



34 Alexa earns $33,000 in her first year of teaching and earns a 4% increase in each successive year.

Write a geometric series formula, Sn, for Alexa’s total earnings over n years.

Use this formula to find Alexa’s total earnings for her first 15 years of teaching, to the nearest cent.

Algebra II (Common Core) – June ’16 [19] [OVER]



35 Fifty-five students attending the prom were randomly selected to participate in a survey about 
the music choice at the prom. Sixty percent responded that a DJ would be preferred over a band.
Members of the prom committee thought that the vote would have 50% for the DJ and 50% for
the band.

A simulation was run 200 times, each of sample size 55, based on the premise that 60% of 
the students would prefer a DJ. The approximate normal simulation results are shown below.

Using the results of the simulation, determine a plausible interval containing the middle 95% of
the data. Round all values to the nearest hundredth.

Members of the prom committee are concerned that a vote of all students attending the prom
may produce a 50% – 50% split. Explain what statistical evidence supports this concern.

��
��

��
��

	

0.40

4

8

12

16

20

24

28


����	����������
0.45 0.50 0.55 0.60 0.65 0.750.70

Mean = 0.602
S.D. = 0.066
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36 Which function shown below has a greater average rate of change on the interval [�2, 4]? Justify
your answer.

x f(x)

−4 0.3125

−3 0.625

−2 1.25

−1 2.5

0 5

1 10

2 20

3 40

4 80

5 160

6 320

g(x) � 4x3 � 5x2 � 3
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37 Drugs break down in the human body at different rates and therefore must be prescribed by
doctors carefully to prevent complications, such as overdosing. The breakdown of a drug is
represented by the function N(t) � N0(e)�r t, where N(t) is the amount left in the body, N0 is 
the initial dosage, r is the decay rate, and t is time in hours. Patient A, A(t), is given 800 milligrams
of a drug with a decay rate of 0.347. Patient B, B(t), is given 400 milligrams of another drug with
a decay rate of 0.231.

Write two functions, A(t) and B(t), to represent the breakdown of the respective drug given to
each patient.

Graph each function on the set of axes below.

y

t

Algebra II (Common Core) – June ’16 [22]

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only
1 credit. All answers should be written in pen, except for graphs and drawings, which should
be done in pencil. [6]



To the nearest hour, t, when does the amount of the given drug remaining in patient B begin to
exceed the amount of the given drug remaining in patient A?

The doctor will allow patient A to take another 800 milligram dose of the drug once only 15% of 
the original dose is left in the body. Determine, to the nearest tenth of an hour, how long patient A
will have to wait to take another 800 milligram dose of the drug.

Algebra II (Common Core) – June ’16 [23]



Part I 

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial 
credit will he allowed. Utilize the information provided for each question to determine your 
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question, 
choose the word or expression that, of those given, best completes the statement or answers 
the question. Record your answers on your separate answer sheet. [ 48] 

2 

1 When b > 0 and d is a positive integer, the expression (3b)d is 
equivalent to 

(1) 1 

(~r 
(3) _l_ 

J3i1 

(2) (5bt 

2 Julie averaged 85 on the first three tests of the semester in her 
mathematics class. If she scores 93 on each of the remaining tests, 
her average will be 90. Which equation could be used to determine 
how many tests, T, are left in the seme~ ¥S" X 3 
( l) 255 + 93T = 90 /'(3)1 255 + 93T = 90 

~ ~ T+3 

(2) 255 + 90T = 93 (4) 255 + 90T = 93 
~ T+3 

3 Given i is the imaginary unit, (2 - yi)2 in simplest form is 

(1) y2 - 4yi + 4 (3) -y2 + 4 

@ -y2 - 4yi + 4 ( 4) y2 + 4 

(J--yi)l;J--yt) 
lf -4yi+yJlJ-

-il--4yi r 4-

Algebra II (Common Core) -June '16 [2] 

Use this space for 
computations. 



4 Which graph has the following characteristics? 

• three real zeros 

• as x ---+ - oo, f(x) ---+ - oo 

• as x ---+ oo, f(x) ---+ oo 

y y 

(1) 

y y 

(2) (4) 

5 The solution set for the equation .J55 - x =xis 

(1) {-8,7} @V{7} . 

(2) {-7,8} (4) { } 

Algebra II (Common Core) -June '16 [3] 

Use this space for 
computations. 

[OVER] 



Use this space for 
6 The zeros for f(x). = x4 - 4x3 - 9x2 + 36x are c computations. 

@{o,±3,4} (3) {0,±3,-4} X ,( 1 -9x ~ -1')( t5 b] ~ 0 
(2) {0.3.4} (4) {0,3.-4} x lxiCx-1.J )-9lx -4-~-; o 

x l y )_ -Cf) l x , 4) ~ 0 

7 Anne has a coin. She does not know if it is a f~r Lx sU~~~d-~) ( X ""\}.) 1 O 
the coin 100 times and obtained 73 heads and 27 tails. She ran 
a computer simulation of 200 samples of 100 fair coin flips. The 
output of the proportion of heads is shown below. 

30 
Samples = 200 
Mean= 0.497 
SD= 0.050 

20 

10 
: 

I I 
0 

: : i I . : I 
0.35 0.40 0.45 0.50 0.55 0.60 

Given the results of her coin flips and of her computer simulation, 
which statement is most accurate? 

(1) 73 of the computer's next 100 coin flips will be heads. 

~ 50 of her next 100 coin flips will be heads. 

c.& Her coin is not fair. 

(4) Her coin is fair. 

8 If g(c) = 1 - c2 and m(c) = c + 1, then which statement is not true? / 

(1) g(c) • m(c) = 1 + c - c2 - c3 ~· _. _. C-f l _ ') ·. -·: 
(2) g(c) + m(c) = 2 + c - c2 q l (.,, · j _ G J- l ~ ~X 7 -G • 
(3) m(c) - g(c) = c + c2 ti C ~/ 
~m(c) =_2._ 
~ g(c) 1 - c -.-

Algebra II (Common Core) - June '16 [4] 



9 The heigh~s of women in the United States are normally distributed 
with a mean of 64 inches and a standard deViation of 2. 75 inches. 
The percent of women whose heights are between 64 and 69.5 inches9 to the nearest whole percent, is {..; q, 5 - b . 
( 1) 6 ( 3) 68 ~ ~ '1 

@48 (4) 95 cf. ,,7) 

10 The formula below can be used to model which scenario? 

a 1 = 3000 

an = 0.80an _ 1 

(1) The first row of a stadium has 3000 seats, and each row thereafter 
has 80 more seats than the row in front of it. 

(2) The last row of a stadium has 3000 seats, and each row before it 
has 80 fewer seats than the row behind it. 

(3) A bank account starts with a deposit of $3000, and each year it 
grows by 80%. 

@The initial value of a specialty toy is $3000, and its value each of 
the following years is 20% less. 

11 Sean's team has a baseball game tomorrow. He pitches 50% of 
the games. There is a 40% chance of rain during the game tomorrow. 
If the probability that it rains given that Sean pitches is 40%, it can 
be concluded that these two events are 

@independent (3) mutually exclusive 

(2) dependent (4) complements 

p (fl) ~ p L R_ I >) 

Algebra II (Common Core) -June '16 [5] 

Use this space for 
computations. 

[OVER] 



Use this space for 
12 A solution of the equation 2x2 + 3x + 2 ~ 0 is 2 .,. .}j ~- computations. 

11'. ,_1- '"-WJJtlJ fi1' 3 1 {;; 3 1 {;; \j • r ') / \.:J -4 + 4iv7 (3) - 4 + 4-v1 I' "'-!, -,,} 

(2) _2_ + li 
4 4 

(4) ! 
2 

.. }ttf-7 

~ 
- _Ltf if7 
y-~ 

13 The Ferris wheel at the landmark Navy Pier in Chicago :tes 
7 minutes to make one full rotation. The height, H, in feet, above 
the ground of one of the six-person cars can be modeled by 

H(t) = 70 sin (2; (t-1.75)) + 80, where tis time, in minutes. Using 

H(t) for one full rotation, this car's minimum height, in feet, is 

(1) 150 

(2) 70 <gp~0 7Vf 1) ff D 

-]of?'O, /CJ :J 'l:.] (7 

1x+ J l'fx) 1o{i t 5;,;; 14 Th . 4x3 + 5x + 10 . . al t t e express10n 2x + 3 is eqmv en o 

(1) 2x2 + 3x - 7 + 2x313 

~2x2 -3x+1- 11 l/ 2x+3 

(3) 2x2 + 2.5x + 5 + 2xl! 3 

2 20 
(4) 2x - 2.5x - 5 - 2x + 3 

15 Which function represents exponential decay? 

(1) y = 20.3t (3) y =(~rt 
(2) y = l.23t ®y =5-t 

l# 
Algebra II (Common Core)-June '16 [6] 

'rJ "7.f 6x 1-

- -lxi:f>x 
-G:xl--</x 

/~'Xf/D 
/Cf~ fJ-/ __ 
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16 Givenf-1(x) = -~x + 2, which equation representsf(x)? 

Use this space for 
computations. 

-f y-LL 4 a 3 ys 
(1) ji(x) = -x - - (3) ji(x) = -x - 2 

3 3 4 

~ 4 8 
~f(x) = -3x + 3 (4) f(x) = -~x + 2 

- 'Ix~ ? y --~ 
-Vxl-'f ~ >y 
-fxrf,, Y 

17 A circle centered at the origin has a radius of 10 units. The terminal 
side of an angle, 0, intercepts the circle in Quadrant II at point C. 

;,;; y-:oordmate of point C is 8. ~at is the value of cos 6?); h U..- f!} j ~ V1Jf'J i It.ti+~ 
~-5 (3)5 · J\i Qvf<tlv~~ 1 0J5f) 
(2) -~ (4) ~ ; 5 JtVJ~A I~, 

¢oJ.--rJ.--,, 6 ~:f 
18 Which statement about the graph of c(x) = log6x is false? l l 
@ The asymptote has equation y = o. 1k at; y ""f If 'DT 6 

(2) The graph has no y-intercept. L > . v -:; {) 
(3) The domain is the set of positive reals. 0 t/A, 1' J<J J., A 

(4) The range is the set of all real numbers. 

19 The equation 4x2 - 24x + 4y2 + 12y = 76 is equivalent to ) l L/ )_..L/C T 'K-J' ~I J1 f;, 
(1) 4(x - 3)2 + 4(y + 9)2 = 76 LL{x~,.. 6 ")( tCt t TLY 7 4 (Y.. 0 lj 77 
(2) 4(x - 3)2 + 4(y + 9)2 = 121 T . ( \)- ,l1( v+q) l..-, It 1 I 
~ 4(x - 3)2 + 4(y + 9)2 = 166 lJ- X - JJ f ti / '! Yr' 
~4(x - 3)2 + 4(y + 9)2 = 436 
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20 There was a study done on oxygen consumption of snails as a function 
of pH, and the result was a degree 4 polynomial function whose 
graph is shown below. 

0.10 r~f A,1iVG·· ~~) ·l\1A -;:::-
.t::. u 0.08 0 -c 
0 a 0.06 
E 
:::s 
tn c 0.04 J 

0 fu"_(.,,r) ·~ 15 0 
c 
Cl) 

0.02 eltf..y'( 4~~"1/ c::n 
>->< 
0 

0.00 6 
7 8 9 10 

pH 

Which statement about this function is incorrect? 

).!.), The degree of the polynomial is even. ~ ~ i 5 
{J9 There is a positive leading coefficient. 

(3) At two pH values, there is a relative maximum value. 

( 4) There are two intervals where the function is decreasing. 

21 Last year, the total revenue for Home Style, a national restaurant 
chain, increased 5.25% over the previous year. If this trend were to 
continue, which expression could the company's chief financial officer 

Use this space for 
computations. 

use to approximate their monthly percent increase in revenue? /I 
~~\~:::;~ent months.] @(l.0042?)m 0 ) }-s /] )- _, /, 0 (}f) I 

tl m /, 

(2) (1.0525) m ( 4) (1.00427)12 
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22 Which value, to the nearest tenth, is not a solution of p(x) = q(x) if 
Use this space for 

computations. 
p(x) = x3 + 3x2 - 3x - 1 andq(x) = 3x + 8? 

(1) -3.9 .~ 2.1 

(2) -1.1 ~4.7 u~. 1vaph111 
Clf.;/ lv )!if bY 

23 The population of Jamesburg for the years 2010-2013, respectively, 
was reported as follows: 

250,000 250,937 251,878 252,822 

How can this sequence be recursively modeled? 

(1) jn = 250,000(l.00375)n - 1 

(2) jn = 250,000 + 937(n - l) 

©!1: 250,000. 
Jn - 1.00375 Jn_ 1 

(4) h = 250,000 
j n = j n - 1 + 937 

24 The voltage used by most households can be modeled by a sine 
function. The maximum voltage is 120 volts, and there are 60 cycles 
every second. Which equation best represents the value of the voltage 
as it flows through the electric wires, where t is time in seconds? 

(1) V = 120 sin (t) ~ V = 120 sin (603tt) 

(2) V = 120 sin (60t) {!!J) V = 120 sin (1203tt) 

?:JI-
'8 

~ Pff-
~ )/-Di/ 

Algebra II (Common Core)-June '16 [9] [OVER] 



Part II 

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16] 

25 Solve for x: 1 1 1 = 
x 3 3x 

h / -1 
/'"" 

1x )X 
·~J /x r - I , .. 

y , .X .. 
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26 Describe how a controlled experiment can be created to examine the effect of ingredient X in 
a toothpaste. 

~ Y) i IVI h; a s 5 j q h }A Y ft (,f pQ r11 > f () 
f wb 9v0 v;s) o~ us-1'n7 f rJf/fhf(l..>1e 

wi I h l» I 1-td/errf '>() O/Le w~-r4w1' 
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27 Determine if x - 5 is a factor of 2x3 - 4x2 - 7x - 10. Explain yoY{ answer. , y,- D 
'J { 5) 1 - 9 { S) 1 ~ 7 ( s) -J D · . X "- 5 
) s {) - / 0 0 / 5 > --1 6 

)OS =ID 
<;;(\(10 t;' /5 ft!), 6 £-cJd>) 

X-) J) ndf et. (AlfOv 
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28 On the axes below, graph one cycle of a cosine function with amplitude 3, period ~~ 
midline y = -1, and passing through the point (0,2). 

y 
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29 A suburban high school has a population of 1376 students. The number of students who 
participate in sports is 649. The number of students who participate in music is 433. If_ 

the probability that a student participates in either sports or music is 974 , what is the probability 
1376 

that a student participates in both sports and music? 

Jot --.... 
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30 The directrix of the parabola 12(y + 3) = (x - 4)2 has the equation y = -6. Find the coordinates 
of the focus of the parabola. 

I 1) I + ; ? -: (,1 ~ 9 p 
/Qy I; &- y ~-J-b 
~ y j}/ 

y ',-J: {x--4) k 3 
1~ tHvfe1 h {itJ-3J 

(y-Yj~; 9L~){y+~) 
p~ 3 

is [ 9; D) 
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3 
31 Algebraically prove that x 3 + 9 = 1 ++,where x =I= -2. 

x +8 x +8 I _ 

ft' -1-Z 

x 1 t i }<) + CJ)( 1-- t 0 y f 9 
y7 +~ 

J 
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32 A house purchased 5 years ago for $100,000 was just sold for $135,000. Assuming exponential 
growth, approximate the annual growth rate, to the nearest percent. 

,o6~r 
• 
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Part III 

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only I credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16] 

33 Solve the system of equations shown below algebraically. 

(x - 3)2 + (y + 2)2 = 16 

2x + 2u = 10 
~ -'.'- -;- }- >--· 

y ~ ,xt5 

(x-~) J_ + ( x s t 1-)1 '1 I b 
X t-,_.(X t 1 t XL_ J l;:xtY9 ~ 16 
. pi-J-6.Y19f/ 0 

1 1- -l6x rtJ ~, 0 

(!-!) {A/S) 1 6 

X '/I ) 

yr.- I/-) 
~ / ]_ 

{1,-J) 
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34 Alexa earns $33,000 in her first year of teaching and earns a 4% increase in each successive year. 

Write a geometric series formula, Sn, for Alexa's total earnings over n years. 

Use this formula to find Alexa's total earnings for her first 15 years of teaching, to the nearest cent. 

) / 5 
'))DUO ,,,~~ovo{/.04 -~ 6{;01171#$9 

),, ~ ~ 1~/,04 
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35 Fifty-five students attending the prom were randomly selected to participate in a survey about 
the music choice at the prom. Sixty percent responded that a DJ would be preferred over a band. 
Members of the prom committee thought that the vote would have 50% for the DJ and 50% for 
the band. 

A simulation was run 200 times, each of sample size 55, based on the premise that 60% of 
the students would prefer a DJ. The approximate normal simulation results are shown below. 

~ 
i 16-----------
::::s 

[ 
u. 12------------

0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 
Survey Proportion 

Using the results of the simulation, determine a plausible interval containing the middle 95% of 

the data. Round all val6~ 1C,~)':f ).{~~e~{.6) 

Members of the prom committee are concerned that a vote of all students attending the prom 
may produce a 50% - 50% split. Explain what statistical evidence supports this concern. 

, ) () ; s w J h i YI I A 1' > i YI f eYllA--~ 
<; 0 1 t~ po>'>,~;~ to <j<A' tl 51/r-r-
v vt~ 
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36 Which function shown below has a greater average rate of change on the interval [ -2, 4]? Justify 
your answer. 

x 

-4 

-3 

-2 

-1 

0 

1 

2 

3 

4 

5 

6 
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f(x) g(x) = 4x3 - 5x2 + 3 

0.3125 

0.625 

1.25 

. jl4)-q(J-L ~ /79--Y<t 
4:- _, ( 

2.5 

5 

10 
r;; ] g 

20 

40 

80 

160 

320 

~ o-1. J-> ~ n. JJ-> 
b 

ha._ 5 CA_ 9~4-ev 
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Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate 
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should he written in pen, except for graphs and drawings, which should 
be done in pencil. [ 6] 

37 Drugs break down in the human body at different rates and therefore must be prescribed by 
doctors carefully to prevent complications, such as overdosing. The breakdown of a drug is 
represented by the function N(t) = N0(e)-rt, where N(t) is the amount left in the body, N0 is 
the initial dosage, r is the decay rate, and tis time in hours. Patient A, A(t), is given 800 milligrams 
of a drug with a decay rate of 0.347. Patient B, B(t), is given 400 milligrams of another drug with 
a decay rate of 0.231. 

Write two functions, A(t) and B(t), to represent the breakdown of the respective drug given to 
each patient. 

I ) _ '/V7,t Act -:· <io/JJL ,, 

Graph each function on the set of axes below. 

y 
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To the nearest hour, t, when does the amount of the given drug remaining in patient B begin to 
exceed the amount of the given drug remaining in patient A? 

The doctor will allow patient A to take another 800 milligram dose of the drug once only IS% of 
the original dose is left in the body. Determine, to the nearest tenth of an hour, how long patient A 
will have to wait to take another 800 milligram dose of the drug. 

0,15 "/Jn £-J'f7 f 

)nD.15 c: --. vn+ 
:-,147 ~ 

t;.S '>of 
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Part I

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial
credit will be allowed. Utilize the information provided for each question to determine your
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question,
choose the word or expression that, of those given, best completes the statement or answers
the question. Record your answers on your separate answer sheet. [48]

Use this space for
computations.1 The graph of the function p(x) is sketched below.

Which equation could represent p(x)?

(1) p(x) � (x2 � 9)(x � 2)

(2) p(x) � x3 � 2x2 � 9x � 18

(3) p(x) � (x2 � 9)(x � 2)

(4) p(x) � x3 � 2x2 � 9x � 18

2 What is the solution to 8(2x � 3) � 48?

(1) (3)

(2) x � 0 (4) x � ln 4 � 3

x ln
ln

� �6
2

3 x ln
ln

� �48
16

3

����

�
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Use this space for
computations.3 Cheap and Fast gas station is conducting a consumer satisfaction

survey. Which method of collecting data would most likely lead to a
biased sample?

(1) interviewing every 5th customer to come into the station

(2) interviewing customers chosen at random by a computer at the
checkout

(3) interviewing customers who call an 800 number posted on the
customers’ receipts

(4) interviewing every customer who comes into the station on a day
of the week chosen at random out of a hat

4 The expression 6xi3(�4xi � 5) is equivalent to

(1) 2x � 5i (3) �24x2 � 30x � i

(2) �24x2 � 30xi (4) 26x � 24x2i � 5i

5 If f(x) � 3|x| � 1 and g(x) � 0.03x3 � x � 1, an approximate solution
for the equation f(x) � g(x) is

(1) 1.96 (3) (�0.99, 1.96)

(2) 11.29 (4) (11.29, 32.87)

6 Given the parent function p(x) � cos x, which phrase best describes
the transformation used to obtain the graph of g(x) � cos(x � a) � b,
if a and b are positive constants?

(1) right a units, up b units

(2) right a units, down b units

(3) left a units, up b units

(4) left a units, down b units
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Use this space for
computations.7 The solution to the equation 4x2 � 98 � 0 is

(1) �7 (3)

(2) �7i (4)

8 Which equation is represented by the graph shown below?

(1) y � cos 2x (3) y � cos x

(2) y � cos x (4) y � 2 cos x

9 A manufacturing company has developed a cost model, 
C(x) � 0.15x3 � 0.01x2 � 2x � 120, where x is the number of items
sold, in thousands. The sales price can be modeled by 
S(x) � 30 � 0.01x. Therefore, revenue is modeled by R(x) � x • S(x).

The company’s profit, P(x) � R(x) � C(x), could be modeled by

(1) 0.15x3 � 0.02x2 � 28x � 120

(2) �0.15x3 � 0.02x2 � 28x � 120

(3) �0.15x3 � 0.01x2 � 2.01x � 120

(4) �0.15x3 � 32x � 120

1
2

1
2

1
2

�

�
π
�

π
�

π

���

����

3π
�

� 7 2
2

i

� 7 2
2
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Use this space for
computations.10 A game spinner is divided into 6 equally sized regions, as shown in

the diagram below.

For Miles to win, the spinner must land on the number 6. After 

spinning the spinner 10 times, and losing all 10 times, Miles 

complained that the spinner is unfair. At home, his dad ran 100 

simulations of spinning the spinner 10 times, assuming the 

probability of winning each spin is . The output of the simulation

is shown in the diagram below.

Which explanation is appropriate for Miles and his dad to make?

(1) The spinner was likely unfair, since the number 6 failed to occur
in about 20% of the simulations.

(2) The spinner was likely unfair, since the spinner should have
landed on the number 6 by the sixth spin.

(3) The spinner was likely not unfair, since the number 6 failed to
occur in about 20% of the simulations.

(4) The spinner was likely not unfair, since in the output the player
wins once or twice in the majority of the simulations.

��������������	���
��
�


�

	�

��

��
��������
��
������
��

����������	�
	��

��
��

��
��

�

1
6

� �

	


� �
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11 Which binomial is a factor of x4 � 4x2 � 4x � 8? 

(1) x � 2 (3) x � 4

(2) x � 2 (4) x � 4

12 Given that sin2 � � cos2 � � 1 and sin � � , what is a possible
value of cos �? 

(1) (3)

(2) (4)

13 A student studying public policy created a model for the population
of Detroit, where the population decreased 25% over a decade. He
used the model P � 714(0.75)d, where P is the population, in
thousands, d decades after 2010. Another student, Suzanne, wants
to use a model that would predict the population after y years.
Suzanne’s model is best represented by

(1) P � 714(0.6500)y (3) P � 714(0.9716)y

(2) P � 714(0.8500)y (4) P � 714(0.9750)y

14 The probability that Gary and Jane have a child with blue eyes is
0.25, and the probability that they have a child with blond hair is 0.5.
The probability that they have a child with both blue eyes and blond
hair is 0.125. Given this information, the events blue eyes and blond
hair are

I: dependent
II: independent
III: mutually exclusive

(1) I, only (3) I and III

(2) II, only (4) II and III

23
5

35
5

5 2
5

� 3 3
5

� 2
5

Use this space for
computations.
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Use this space for
computations.

15 Based on climate data that have been collected in Bar Harbor, Maine,
the average monthly temperature, in degrees F, can be modeled by
the equation B(x) � 23.914sin(0.508x � 2.116) � 55.300. The same
governmental agency collected average monthly temperature data
for Phoenix, Arizona, and found the temperatures could be modeled
by the equation P(x) � 20.238sin(0.525x � 2.148) � 86.729.

Which statement can not be concluded based on the average
monthly temperature models x months after starting data collection?

(1) The average monthly temperature variation is more in Bar
Harbor than in Phoenix.

(2) The midline average monthly temperature for Bar Harbor is
lower than the midline temperature for Phoenix.

(3) The maximum average monthly temperature for Bar Harbor is
79° F, to the nearest degree.

(4) The minimum average monthly temperature for Phoenix is 
20° F, to the nearest degree.

16 For x � 0, which expressions are equivalent to one divided by the sixth 
root of x?

(1) I and II, only (3) II and III, only

(2) I and III, only (4) I, II, and III

17 A parabola has its focus at (1,2) and its directrix is y � �2. The
equation of this parabola could be

(1) y � 8(x � 1)2 (3) y � 8(x � 1)2

(2) y � (x � 1)2 (4) y � (x � 1)21
8

1
8

I II. III.. x

x
xx

x

6

3

1
6

1
6

1
3

�
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18 The function p(t) � 110e0.03922t models the population of a city, in
millions, t years after 2010. As of today, consider the following two
statements:

I. The current population is 110 million.
II. The population increases continuously by approximately

3.9% per year.

This model supports

(1) I, only (3) both I and II

(2) II, only (4) neither I nor II

19 To solve , Ren multiplied both sides by the

least common denominator. Which statement is true?

(1) 2 is an extraneous solution.

(2) is an extraneous solution.

(3) 0 and 2 are extraneous solutions.

(4) This equation does not contain any extraneous solutions.

20 Given f(9) � �2, which function can be used to generate the
sequence �8,�7.25,�6.5,�5.75,...?

(1) f(n) � �8 � 0.75n

(2) f(n) � �8 � 0.75(n � 1)

(3) f(n) � �8.75 � 0.75n

(4) f(n) � �0.75 � 8(n � 1)

21 The function f(x) � 2�0.25x•sin( x) represents a damped sound

wave function. What is the average rate of change for this function

on the interval [�7,7], to the nearest hundredth?

(1) �3.66 (3) �0.26

(2) �0.30 (4) 3.36

π
2

7
2

2
2

11 8
22

x
x x x x�

� �
�

Use this space for
computations.



Algebra II (Common Core) – June ’17 [9] [OVER]

Use this space for
computations.

22 Mallory wants to buy a new window air conditioning unit. The cost
for the unit is $329.99. If she plans to run the unit three months out
of the year for an annual operating cost of $108.78, which function
models the cost per year over the lifetime of the unit, C(n), in terms
of the number of years, n, that she owns the air conditioner?

(1) C(n) � 329.99 � 108.78n

(2) C(n) � 329.99 � 326.34n

(3) C(n) �

(4) C(n) �

23 The expression can be rewritten as

(1) (3) �3x�1 � 1

(2) (4) �3x�1 � x�2

24 Jasmine decides to put $100 in a savings account each month. The
account pays 3% annual interest, compounded monthly. How much
money, S, will Jasmine have after one year?

(1) S � 100(1.03)12 (3) S � 100(1.0025)12

(2) S � (4) S �
100 100 1 0025

1 1 0025

.

.

�

�

( ) 12
100 100 1 03

1 1 03

.

.

�

�

( ) 12

� �3 1
2

x
x

� �

�

3 3
22

x
x x

� � �

�

3 5 2
2

2

3 2
x x
x x

329 99 326 34. .� n
n

329 99 108 78. .� n
n



25 Given r(x) � x3 � 4x2 � 4x � 6, find the value of r(2).

What does your answer tell you about x � 2 as a factor of r(x)? Explain.

Algebra II (Common Core) – June ’17 [10]

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]



26 The weight of a bag of pears at the local market averages 8 pounds with a standard deviation of 
0.5 pound. The weights of all the bags of pears at the market closely follow a normal distribution.
Determine what percentage of bags, to the nearest integer, weighed less than 8.25 pounds.

27 Over the set of integers, factor the expression 4x3 � x2 � 16x � 4 completely.

Algebra II (Common Core) – June ’17 [11] [OVER]
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28 The graph below represents the height above the ground, h, in inches, of a point on a triathlete’s
bike wheel during a training ride in terms of time, t, in seconds.

Identify the period of the graph and describe what the period represents in this context.
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29 Graph y � 400(.85)2x � 6 on the set of axes below.
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30 Solve algebraically for all values of x:

31 Write • as a single term with a rational exponent.x3 x

x x� � �4 6
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32 Data collected about jogging from students with two older siblings are shown in the table below.

Using these data, determine whether a student with two older siblings is more likely to jog if one
sibling jogs or if both siblings jog. Justify your answer.

Neither Sibling
Jogs

One Sibling
Jogs

Both Siblings
Jog

Student Does
Not Jog 1168 1823 1380

Student Jogs 188 416 400



Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]

33 Solve the following system of equations algebraically for all values of x, y, and z:

x � y � z � 1
2x � 4y � 6z � 2

�x � 3y � 5z � 11

Algebra II (Common Core) – June ’17 [16]
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34 Jim is looking to buy a vacation home for $172,600 near his favorite southern beach. The formula

to compute a mortgage payment, M, is M � P • where P is the principal amount of the

loan, r is the monthly interest rate, and N is the number of monthly payments. Jim’s bank offers a

monthly interest rate of 0.305% for a 15-year mortgage.

With no down payment, determine Jim’s mortgage payment, rounded to the nearest dollar.

Algebraically determine and state the down payment, rounded to the nearest dollar, that Jim needs
to make in order for his mortgage payment to be $1100.

r r
r

( )
( )

1
1 1

�

� �

N

N



35 Graph y � log2(x � 3) � 5 on the set of axes below. Use an appropriate scale to include 
both intercepts.

Describe the behavior of the given function as x approaches �3 and as x approaches positive infinity.

y

x

Algebra II (Common Core) – June ’17 [18]



36 Charlie’s Automotive Dealership is considering implementing a new check-in procedure for
customers who are bringing their vehicles for routine maintenance. The dealership will launch
the procedure if 50% or more of the customers give the new procedure a favorable rating when
compared to the current procedure. The dealership devises a simulation based on the minimal
requirement that 50% of the customers prefer the new procedure. Each dot on the graph below
represents the proportion of the customers who preferred the new check-in procedure, each of
sample size 40, simulated 100 times.

Assume the set of data is approximately normal and the dealership wants to be 95% confident of
its results. Determine an interval containing the plausible sample values for which the dealership
will launch the new procedure. Round your answer to the nearest hundredth.

Forty customers are selected randomly to undergo the new check-in procedure and the 
proportion of customers who prefer the new procedure is 32.5%. The dealership decides not to
implement the new check-in procedure based on the results of the study. Use statistical evidence
to explain this decision.
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37 A radioactive substance has a mass of 140 g at 3 p.m. and 100 g at 8 p.m. Write an equation in

the form A � A0( ) that models this situation, where h is the constant representing the

number of hours in the half-life, A0 is the initial mass, and A is the mass t hours after 3 p.m.

Using this equation, solve for h, to the nearest ten thousandth.

Determine when the mass of the radioactive substance will be 40 g. Round your answer to the 
nearest tenth of an hour.

1
2

t
h

Algebra II (Common Core) – June ’17 [20]

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only
1 credit. All answers should be written in pen, except for graphs and drawings, which should
be done in pencil. [6]



Part I 

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial 
credit will he allowed. Utilize the information provided for each question to determine your 
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question, 
choose the word or expression that, of those given, best completes the statement or answers 
the question. Record your answers on your separate answer sheet. [ 48] 

I The graph of the function p (x) is sketched below. 

p(x) 

Which equation could represent p (x)? . . ) r. . .) 

@p(x)=(x2-9)(x-2) {x+)) (x-~! )(-'J-, 
(2) p(x) = x3 - 2x2 + 9x + 18 )( .. - ) } )_ 

(3) p(x) = (x2 + 9)(x - 2) 

(4) p(x) = x3 + 2x2 - 9x - 18 

2 What is the solution to 8(2x + 3) = 48? 

~ x = ln6 _ 3 ~!J ln2 

(2) x = 0 

Algebra II (Common Core) - June '17 

( 3) x = ln 48 _ 3 
lnl6 

(4) x = ln4 - 3 

[2] 

Use this space for 
computations. 

}~6 
7 (vi h 

M-3 
In J-, 



3 Cheap and Fast gas station is conducting a consumer satisfaction 
survey. Which method of collecting data would most likely lead to a 
biased sample? 

(1) interviewing every 5th customer to come into the station 

(2) interviewing customers chosen at random by a computer at the 
checkout 

@interviewing customers who call an 800 '}umber posted on the 
customers' receipts ) e l-F J·t* ''ctr bY) 

(4) interviewing every customer who comes into the station on a day 
of the week chosen at random out of a hat 

Use this space for 
computations. 

4 The expression 6xi3(-4xi + 5) is equivalent to 

-~ 

-) l/ /--iU t 70 .ri 
-J ~ i (I) + ~ox l- i) ~ 2x - 5i ( 3) - 24x2 + 30x - i 

\E]) - 24x2 - 30xi ( 4) 26x - 24x2i - Si 

5 If f(x) = 3lxl - 1 and g(x) = 0.03x3 - x + 1, an approximate solution 
for the equation f(x) = g(x) is 

)1.(1.96 

~Jll.29 

(3) (-0.99, 1.96) 

(4) (ll.29, 32.87) 

6 Given the parent function p(x) = cos x, which phrase best describes 
the transformation used to obtain the graph of g(x) = cos(x +a) - b, 
if a and bare positive constants? 

( 1) right a units, up b units 

(2) right a units, down b units 

' (3) left a units, up b units 

ED left a units, down b units 

Algebra II (Common Core) - June '17 [3] [OVER] 



7 The solution to the equation 4x2 + 98 = 0 is 

(1) ±7 (3) + 1J2 
2 

(2) ±7i 00± 7iF2 
2 ""-..·._,,,,,,-_....,..< 

8 Which equation is represented by the graph shown below? 

y 

(2) y = cos x 

( 3) y = l. cos x 
2 

1 . 
( 4) y = 2 cos -x 

2 

9 A manufactt~ring company has developed a cost model, 
C(x) = 0.15x3 + O.Olx2 + 2x + 120, where xis the number of items 
sold, in thousands. The sales price can be modeled by 
S(x) = 30 - O.Olx. Therefore, revenue is modeled by R(x) = x • S(x). 

The company's profit, P(x) = R(x) - C(x), could be modeled by 

.~ o.1sx
3 

+ o.02x
2 

- 2.8 .. x + 120 5/r .) .. 

) ft'~ 
i 

~)l -0.15x3 - 0.02x2 + 28x - 120 ·· / 

~!~ =~:~~:: : ~~1: ;2~.oix - 120 0 l ;r) _ ( O. ! r:; i, H_;, u!~ J. 
· ,i-1 x· r rx:0 

Algebra II (Common Core) - June '17 
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10 A game spinner is divided into 6 equally sized regions, as shown in 
the diagram below. 

For Miles to win, the spinner must land on the number 6. After 

spinning the spinner 10 times, and losing all 10 times, Miles 

complained that the spinner is unfair. At home, his dad ran 100 

simulations of spinning the spinner 10 times, assuming the 

probability of winning each spin is _!_. The output of the simulation 
6 

is shown in the diagram below. 

~ 
c 
Cl) 

40 

30 

~ 20 
C" 
~ 
u. 

Mean= 0.157 
SD= 0.109 

I 

Use this space for 
computations. 

J 
! 

,b 

10 • • • • • • • • 
D f;, l I ) vv; th 1' n 
)- ~Y!Awtl of.ty~f th~ 0-----------~--~----.11--~---~---.-0.40 0.50 

Proportion of 6's 

Which explanation is appropriate for Miles and his dad to make? 

(1) The spinner was likely unfair, since the number 6 failed to occur 
in about 20% of the simulations. 

(2) The spinner was likely unfair, since the spinner should have 
landed on the number 6 by the sixth spin. 

@The spinner was likely not unfair, since the number 6 failed to 
occur in about 20% of the simulations. 

( 4) The spinner was likely not unfair, since in the output the player 
wins once or twice in the majority of the simulations. 

Algebra II (Common Core) - June '17 [5] 
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11 Which binomial is a factor of x4 - 4x2 - 4x + 8? 

~x - 2 (3) x - 4 

Use this space for 
computations. 

() .~'-f ,LJ y 
J 4 0 ,,<:; (2) x + 2 ( 4) x + 4 

l J 0 ;l/ 0 
12 Given that sin2 0 + cos2 0 = 1 and sin 0 = - .J2 , what is a possible 

5 value of cos 0? 

(1) 5 +Ji (3) 3J3 
{i- ( ~%Y 5 5 f ( sG ~ ...... 

~,, 
,,. 

<ii))~ J35 I 
(4) 5 

- tp~- b ~ 

J:S 'J·S 

13 A student studying public policy created a model for the population 
of Detroit, where the population decreased 25% over a decade. He 
used the model P = 714(0.75)d, where P is the population, in 
thousands, d decades after 2010. Another student, Suzanne, wants ·~ 
to use a model that would predict the population after y years. 

-:, 

Suzanne's model is best represented by ( 7), ) () 
(1) P = 714(0.6500)Y @p = 714(0.9716)Y / 15 ~ 
(2) P = 714(0.8500)Y (4) P = 714(0.9750)Y -

14 The probability that Gary and Jane have a child with blue eyes is 
0.25, and the probability that they have a child with blond hair is 0.5. 
The probability that they have a child with both blue eyes and blond 
hair is 0.125. Given this information, the events blue eyes and blond 

... {if_ 
'....----"" 

5 

hair are I: dependent I ,· njJ ;H (t l/ 1 ) 
~~~: ~~~~~yd=~~lusive f ( A 

1 

~ ~) c, 0J · j}{ ~) 
~ I, only (3) I and III 

v2)i II, only (4) II and III , I )- c; ':: I ) • • J-S J 
P(A ov i1) ~ )f P(B) i8) /( (hv+t-~)I_/. <L)"c(vc;:v-e >I 

;J ( }~ U) ;;:) •, o.)<;'f. ) r. )) > p (A or- 111) ': /{I/If/) a) 
Algebra II (Common Core) - June '17 [ 6] !J Jll o 
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15 Based on climate data that have been collected in Bar Harbor, Maine, 
the average monthly temperature, in degrees F, can be modeled by 
the equation B(x) = 23.914sin(0.508x - 2.116) + 55.300. The same 
governmental agency collected average monthly temperature data 
for Phoenix, Arizona, and found the temperatures could be modeled 
by the equation P(x) = 20.238sin(0.525x - 2.148) + 86.729. 

Which statement can not be concluded based on the average 
monthly temperature models x months after starting data collection? 

Use this space for 
computations. 

( 1) The average monthly temperature variation is more in Bar {IAJV ~{" 
Harbor than in Phoenix. 

(2) The midline average monthly temperature for Bar Harbor is 
lower than the midline temperature for Phoenix. 

( 3) The maximum average monthly temperature for Bar Harbor is 
79° F, to the nearest degree. 

@The minimum average monthly temperature for Phoenix is 
' 20° F, to the nearest degree. (l.1 ) ;J 

/\1 l D 
frlliX 

16 For x =!= 0, which expressions are equivalent to one divide}!~ t~e sixth 
root of x? {if /\I f;-T! 

(1) I and II, only 

(2) I and III, only 

I 
lf; 
·~ 

1 
6 

II.~ 
x3 

-1 

III. x 6 

( 3) II and III, only 

@1, II, and III 

17 A parabola has its focus at (1,2) and its directrix is y = -2. The 
equation of this parabola could be 

(1) y = 8(x + 1)2 (3) y = 8(x - 1)2 

(2) y = .l (x + 1)2 
8 

'::.') @y = ! (x - 1)2 

Y ·~ k Lx- A) J,//G 
lfp . 

. , y,. J_, ( x-1)1-f () 
Algebra II (Common Core) - June '17 ?' [7] 
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18 The function p(t) = 110e0·03922t models the population of a city, in 
millions, t years after 2010. As of today, consider the following two 

statements: }_o I 0 
I. The current population is llO million. 

II. The population increases continuously by approximately 
3.9% per year. 

This model supports 

~I, only 

~lJII, only 

(3) both I and II 

( 4) neither I nor II 

(t}) 
19 To soh;~;/X)2x - _g.· = 

2 
8 , Ren multiplied both sides by the 

(~} x - 2 Xfx~i)x - 2x 
least common denomitlator. Which statement is true? 

Use this space for 
computations. 

J-y i- - J J,x f-).)-. -- 7 
J-x;_-Jlx ·14~0 

@2 is an extraneous solution. 

(2) 7 · t 1 · - is an ex raneous so ution. 
2 

(3) 0 and 2 are extraneous solutions. 

( 4) This equation does not contain any extraneous solutions. 1-x-~ {;,
X < ?i. X--/ 

20 Given f(9) = -2, which function can be used to generate the 
sequence -8, -7.25,-6.5,-5.75, ... ? 

(1) f(n) = -8 + 0.75n 

(~j(n) = -8 - 0.75(n - 1) 

@J(n) = -8.75 + 0.75n 

(4) f(n) = -0.75 + 8(n - 1) 

21 The function f(x) = 2-o.25x •sin( ~ x) represents a damped sound 

wave function. What is the average rate of change for this functi~. !;i 

1-tl.)s(1J 
on the interval [ -7,7], to the nearest hundredth? 

71f AJ .).<;{~ 1) ' -!! 
7111~ -L . rin 1.---

(1) -3.66 @-0.26 • • 7- -7 
-{)~2-6 

(2) -0.30 ( 4) 3.36 

Algebra II (Common Core) - June '17 [8] 



22 Mallory wants to buy a new window air conditioning unit. The cost 
for the unit is $329.99. If she plans to run the unit three months out 
of the year for an annual operating cost of $108.78, which function 
models the cost per year over the lifetime of the unit, C(n), in terms 
of the number of years, n, that she owns the air conditioner. 

(1) C(n) = 329.99 + 108.78n 

(2) C(n) = 329.99 + 326.34n 

t:::!'\ 329.99 + l08.78n 
\J~C(n) = n 

(4 ) C(n) = 329.99 + 326.34n 
n 

-3x2 
- Sx + 2 . 

23 The expression 3 2 can be rewntten as 
x + 2x 

(1) 
-3x - 3 (3) -3x- 1 + 1 

2 x + 2x 

(2) 
-3x -1 ®-3x-1 +x-2 

2 x 

24 Jasmine decides to put $100 in a savings account each month. The 
account pays 3% annual interest, compounded monthly. How much 
money, S, will Jasmine have after one year? 

(1) s = 100(1.03)12 (3) s = 100(1.0025)12 

Q
5 

= 100 - 10o(i.002s) 12 
(
4

) 
5 

= ioo - 10o(i.03) 12 

~~;,1 1 - 1. 0025 1 - 1. 03 

Algebra II (Common Core) - June '17 [9] 

Use this space for 
computations. 

[OVER] 



Part II 

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only I credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [ 16] 

25 Given r(x) = x3 - 4x2 + 4x - 6, find the value of r(2). 

)- f,· _, _,~_lf __ Y _/_'~' L }- -L/ () 
I --)/ D ,-b 

rl~] - ,-b 
What does your answer tell you about x - 2 as a factor of r(x)? Explain. 

x-1- 15 nof cc (-VT_L fv V 

ct Yf/Vf(Jj 11kY ') J h f Jue J ,S 
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26 The weight of a bag of pears at the local market averages 8 pounds with a standard deviation of 
0.5 pound. The weights of all the bags of pears at the market closely follow a normal distribution. 
Determine what percentage of bags, to the nearest integer, weighed less than 8.25 pounds. 

27 Over the set of integers, factor the expression 4x3 - x2 + 16x - 4 completely. 

Algebra II (Common Core) - June '17 [11] [OVER] 



28 The graph below represents the height above the ground, h, in inches, of a point on a triathlete's 
bike wheel during a training ride in terms of time, t, in seconds. 

)-. 

26 

Height Above 
the Ground 

(in) 

--}-

_g_ 
3 

Time (sec) 

4 
3 

6 
3 

Identify the period of the graph and describe what the period represents in this context. 

~ ~ 

f]lz 

} c 

) I 
h .• /'-tc: 
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29 Graph y = 400( .85)2x - 6 on the set of axes below. 

y 

~+-....J.---...lp---'""--~~-+---'~~-i-__..__.1...-..,&.-~--.t-~1....--t+X 

q 1 
10 
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30 Solve algebraically for all values of x: 

~+x=6 

~X'-Y-~ b~x 
x-t/ ~ J& -11-Yf XY 

() -~ y~ -) ~X + l/D 
(} l x ~'i) {x-S] 

x-- ~x 
r/{~L) f I:/~ 

31 Write 'ef;_ • J; as a single term with a rational exponent. 

Algebra II (Common Core) - June '17 [14] 



32 Data collected about jogging from students with two older siblings are shown in the table below. 

Neither Sibling One Sibling Both Siblings 
Jogs Jogs Jog 

Student Does 
1168 1823 1380 

Not Jog 

Student Jogs 188 416 400 

Using these data, determine whether a student with two older siblings is more likely to jog if one 
sibling jogs or if both siblings jog. Justify your answer. 

I j o 

lfl b -)-Jl, ~ 
t' ! 

Algebra II (Common Core) - June '17 
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Part III 

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only I credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [ 16 J 

33 Solve the following system of equations algebraically for all values of x, y, and z: 

x+y+z=l 

Xt )' L; t 
j' 

~·)tJy,>2~l)~ 

'-f -lfL-. Jj_ 

y,. ?-/ } 

Algebra II (Common Core) - June '17 

2x+4y+6z=2 
-x + 3y - 5z = 11 

~x+ J--y f-J<_ -; L 
)X f l/y +bG .~~ 

-"]2--~~ 
2-. .... / 

7-y f '-IL~() 

Yf 1~~0 
Y>)-z 

Yf-1~1 -?·I 

Y~D 

[16] 



34 Jim is looking to buy a vacation home for $172,600 near his favorite southern beach. The formula 

to compute a mortgage payment, M, is M = P • r(l + ;)N where Pis the principal amount of the 
(1 + r) - 1 

loan, r is the monthly interest rate, and N is the number of monthly payments. Jim's bank offers a 

monthly interest rate of 0.305% for a 15-year mortgage. 

With no down payment, determine Jim's mortgage payment, rounded to the nearest dollar. 

,Ob ( I~ (J() 10: /)AS 

M / /7 2 6(J(J ~ ff "0010~ 

Algebraically determine and state the down payment, rounded to the nearest dollar, that Jim needs 
to make in order for his mortgage payment to be $1100. /J... ·/) 

4,J 600 _ ) ._oo'}o5(/,6bJo~J ~ 
Jl 00 ' r ' X' {/.Ob Jtx;)'J·I> /"} 

/I oo~ 7/ too,~) (.oo7)-:t-¥} 

tri)./9~~17/600'1 

{ ~ )Dl(o7 
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35 Graph y = log2(x + 3) - 5 on the set of axes below. Use an appropriate scale to include 
both intercepts. 

y 

Describe the behavior of the given function as x approaches -3 and as x approaches positive infinity. 

Algebra II (Common Core) - June '17 [18] 



36 Charlie's Automotive Dealership is considering implementing a new check-in procedure for 
customers who are bringing their vehicles for routine maintenance. The dealership will launch 
the procedure if 50% or more of the customers give the new procedure a favorable rating when 
compared to the current procedure. The dealership devises a simulation based on the minimal 
requirement that 50% of the customers prefer the new procedure. Each dot on the graph below 
represents the proportion of the customers who preferred the new check-in procedure, each of 
sample size 40, simulated 100 times. 

Mean= 0.506 
SD= 0.078 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I I I I I I I I I 

0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 

Proportion Preferring New Procedure 

Assume the set of data is approximately normal and the dealership wants to be 95% confident of 
its results. Determine an interval containing the plausible sample values for which the dealership 
will launch the new procedure. Round your answer to the nearest hundredth . 

. ~06 t }( ~07<i) 
,. _,,. 

0 7c __ 
- l ,71 o.b& 

Forty customers are selected randomly to undergo the new check-in procedure and the 
proportion of customers who prefer the new procedure is 32.5%. The dealership decides not to 
implement the new check-in procedure based on the results of the study. Use statistical evidence 
to explain this decision. 

Algebra II (Common Core) - June '17 [19] 
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Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate 
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
I credit. All answers should he written in pen, except for graphs and drawings, which should 
he done in pencil. [ 6] 

37 A radioactive substance has a mass of 140 g at 3 p.m. and 100 g at 8 p.m. Write an equation in 
t 

the form A = A0 ( ~) h that models this situation, where h is the constant representing the 

number of hours in the half-life, A0 is the initial mass, and A is the mass t. hours after 3 p.m. 

/ oD :; I 'ID ( };_, ~, S-h, 

Using this equation, solve for h, to the nearest ten thousandth. 

foq. JO .2 ~ Joe, 1- 5~ 
.t I /l/O . I ~J-. 

/o' ~ ~ { /o~ f. 
h ) I{)<; 1/l- ~ ; 1~ ~ 0o J_ 

c I '>I /\: v ... 
Determine when the mass of the radioac~v~ subslnce will be 40 g. Round your answer to the 
nearest tenth of an hour. ~- __ 

l/O ,, } l/ D t · <;) ~l 
( Oj ~ ~- f c)~ • S ~ /io#JoUL. 

I() .}ODl- I oa 1h ~ k 
l dJ , s 
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__ 

Part I 

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial 
credit will be allowed. Utilize the information provided for each question to determine your 
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question, 
choose the word or expression that, of those given, best completes the statement or answers 
the question. Record your answers on your separate answer sheet. [48] 

Use this space for 
21 The graphs of the equations y = x + 4x - 1 and y + 3 = x are computations.
 

drawn on the same set of axes. One solution of this system is
 

(1) (-5,-2) (3) (1,4) 

(2) (-1,-4) (4) (-2,-1) 

x
 

2 Which statement is true about the graph of f(x) = (8
1) ?
 

(1) The graph is always increasing. 

(2) The graph is always decreasing. 

(3) The graph passes through (1,0). 

(4) The graph has an asymptote, x = 0. 

3 For all values of x for which the expression is defined, 

3 2
x + 2x - 9x -18  

3 2 , in simplest form, is equivalent to 
x - x - 6x 

x + 3(1) 3 (3) 
x 

17 x2 - 9(2) - (4) 
2 x x( - 3) 

Algebra II – June ’18 [2] 
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4 A scatterplot showing the weight, w, in grams, of each crystal after
growing t hours is shown below.

The relationship between weight, w, and time, t, is best modeled by

(1) w � 4t
� 5 (3) w � 5(2.1)t

(2) w � (1.4)t
� 2 (4) w � 8(.75)t

5 Where i is the imaginary unit, the expression (x � 3i)2
� (2x � 3i)2

is equivalent to

(1) �3x2 (3) �3x2
� 18xi

(2) �3x2
� 18 (4) �3x2

� 6xi � 18

6 Which function is even?

(1) f(x) � sin x (3) f(x) � |x � 2| � 5

(2) f(x) � x2
� 4 (4) f(x) � x4

� 3x3
� 4

Time (h)

W
ei

g
h

t 
(g

)

5

1

30

Use this space for
computations.
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7 The function N(t) � 100e�0.023t models the number of grams in a
sample of cesium-137 that remain after t years. On which interval is
the sample’s average rate of decay the fastest?

(1) [1,10] (3) [15,25]

(2) [10,20] (4) [1,30]

8 Which expression can be rewritten as (x � 7)(x � 1)?

(1) (x � 3)2
� 16

(2) (x � 3)2
� 10(x � 3) � 2(x � 3) � 20

(3)

(4)

9 What is the solution set of the equation ?

(1) {3} (3) {�2,3}

(2) { 3__
2 } (4) {�1, 3__2 }

x x x

x

� � �

�

7 4 3

3

2( )( )
( )

x x x

x

� � �

�

1 6 7

1

2( )( )
( )

2 3
3 3x

x
x

x
x

� �
� �

Use this space for
computations.
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10 The depth of the water at a marker 20 feet from the shore in a bay
is depicted in the graph below.

If the depth, d, is measured in feet and time, t, is measured in hours
since midnight, what is an equation for the depth of the water at the
marker?

(1) d � 5cos( π__6 t) � 9 (3) d � 9sin( π__6 t) � 5

(2) d � 9cos( π__6 t) � 5 (4) d � 5sin( π__6 t) � 9

11 On a given school day, the probability that Nick oversleeps is 48%
and the probability he has a pop quiz is 25%. Assuming these two
events are independent, what is the probability that Nick oversleeps
and has a pop quiz on the same day?

(1) 73% (3) 23%

(2) 36% (4) 12%

12 If x � 1 is a factor of x3
� kx2

� 2x, what is the value of k?

(1) 0 (3) 3

(2) 2 (4) �3

d

t
6 12 18

2

10

20

Use this space for
computations.
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Use this space for
computations.13 The profit function, p(x), for a company is the cost function, c(x),

subtracted from the revenue function, r(x). The profit function for 
the Acme Corporation is p(x) � �0.5x2

� 250x � 300 and the
revenue function is r(x) � �0.3x2

� 150x. The cost function for the
Acme Corporation is
(1) c(x) � 0.2x2

� 100x � 300

(2) c(x) � 0.2x2
� 100x � 300

(3) c(x) � �0.2x2
� 100x � 300

(4) c(x) � �0.8x2
� 400x � 300

14 The populations of two small towns at the beginning of 2018 and
their annual population growth rate are shown in the table below.

Assuming the trend continues, approximately how many years after
the beginning of 2018 will it take for the populations to be equal?

(1) 7 (3) 68

(2) 20 (4) 125

15 What is the inverse of f(x) � x3
� 2?

(1) f �1(x) �
3

��x � 2 (3) f �1(x) �
3

��x � 2����

(2) f �1(x) � �
3

��x � 2 (4) f �1(x) � �
3

��x � 2����

Town Population
Annual Population

Growth Rate

Jonesville 1240 6% increase

Williamstown 890 11% increase
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16 A 4th degree polynomial has zeros �5, 3, i, and �i. Which graph
could represent the function defined by this polynomial?

17 The weights of bags of Graseck’s Chocolate Candies are normally
distributed with a mean of 4.3 ounces and a standard deviation of
0.05 ounces. What is the probability that a bag of these chocolate
candies weighs less than 4.27 ounces?

(1) 0.2257 (3) 0.7257

(2) 0.2743 (4) 0.7757

(3)

y

x

y

x

(1)

y

(2)

x

(4)

y

x

�5 3

3�5

�3 5

�3 5

Use this space for
computations.
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18 The half-life of iodine-131 is 8 days. The percent of the isotope left 

in the body d days after being introduced is . 

When this equation is written in terms of the number e, the base of
the natural logarithm, it is equivalent to I � 100ekd. What is the
approximate value of the constant, k?
(1) �0.087 (3) �11.542

(2) 0.087 (4) 11.542

19 The graph of y � log2 x is translated to the right 1 unit and down 1 unit.
The coordinates of the x-intercept of the translated graph are
(1) (0,0) (3) (2,0)

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

20 For positive values of x, which expression is equivalent to 

�����16x2 • x
2__
3 �

3����8x5 ?

(1) 6
5���x3 (3) 4 

3���x2
� 2 

3���x5

(2) 6
3���x5 (4) 4���x3

� 2 
5���x3

I
d

� 100 1
2

8( )

Use this space for
computations.
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21 Which equation represents a parabola with a focus of (�2,5) and a
directrix of y � 9?

(1) (y � 7)2
� 8(x � 2)

(2) (y � 7)2
� �8(x � 2)

(3) (x � 2)2
� 8(y � 7)

(4) (x � 2)2
� �8(y � 7)

22 Given the following polynomials

x � (a � b � c)2

y � a2
� b2

� c2

z � ab � bc � ac

Which identity is true?

(1) x � y � z (3) x � y � 2z

(2) x � y � z (4) x � y � 2z

Use this space for
computations.
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23 On average, college seniors graduating in 2012 could compute their
growing student loan debt using the function D(t) � 29,400(1.068)t,
where t is time in years. Which expression is equivalent to
29,400(1.068)t and could be used by students to identify an
approximate daily interest rate on their loans?

(1) 29,400(1.068
1___

365)
t

(3) 29,400(1 � 0.068_____
365 )

t

(2) 29,400(1.068_____
365 )

365t
(4) 29,400(1.068

1___
365)

365t

24 A manufacturing plant produces two different-sized containers of
peanuts. One container weighs x ounces and the other weighs
y pounds. If a gift set can hold one of each size container, which
expression represents the number of gift sets needed to hold 
124 ounces?

(1) 124_______
16x � y (3) 124_______

x � 16y

(2) __x �___16y__
124

__ (4) __16x__�__y
124

__

Use this space for
computations.



Algebra II – June ’18 [11] [OVER]

25 A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

Favorite Type of Program

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

Sports Reality Show Comedy Series

Senior 83 110 67

Freshman 119 103 54

Part II

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]



26 On the grid below, graph the function f(x) � x3
� 6x2

� 9x � 6 on the domain �1 ≤ x ≤ 4.

f(x)

x

Algebra II – June ’18 [12]
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27 Solve the equation 2x2
� 5x � 8 � 0. Express the answer in a � bi form.



28 Chuck’s Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck.

The driver who receives the highest number of positive comments will win the recognition.
Explain one statistical bias in this data collection method.

How’s My Driving?

Call 1-555-DRIVING

Algebra II – June ’18 [14]
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29 Determine the quotient and remainder when (6a3
� 11a2

� 4a � 9) is divided by (3a � 2).

Express your answer in the form q(a) � r(a)____
d(a).



30 The recursive formula to describe a sequence is shown below.

a1 � 3

an � 1 � 2an � 1

State the first four terms of this sequence.

Can this sequence be represented using an explicit geometric formula? Justify your answer.

Algebra II – June ’18 [16]
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31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and
they will make a $15,250 down payment and borrow the remainder. Use the formula below to
determine their monthly payment, to the nearest dollar.

M � monthly payment
P � amount borrowed
r � annual interest rate
n � total number of monthly payments

M
P r r

r

n

n
�

�

� �

12 12

12

1

1 1

( ) ( )
( )



32 An angle, θ, is in standard position and its terminal side passes through the point (2,�1). 
Find the exact value of sin θ.

Algebra II – June ’18 [18]
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33 Solve algebraically for all values of x:

�������6 � 2x � x � 2(x � 15) � 9

Part III

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16]
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34 Joseph was curious to determine if scent improves memory. A test was created where better
memory is indicated by higher test scores. A controlled experiment was performed where one
group was given the test on scented paper and the other group was given the test on unscented
paper. The summary statistics from the experiment are given below.

Calculate the difference in means in the experimental test grades (scented – unscented).

A simulation was conducted in which the subjects’ scores were rerandomized into two groups
1000 times. The differences of the group means were calculated each time. The results are shown
below.

Scented Paper Unscented Paper
_
x 23 18

sx 2.898 2.408

samples = 1000
mean = 0.030
st. dev. = 1.548

–4

Simulated Group Difference of the Means
–3 –2 –1 0 1 2 3 4 5

10

0

20

30

40

50

F
re

q
u

en
cy

Question 34 is continued on the next page.
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Question 34 continued

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth.

Is the difference in means in Joseph’s experiment statistically significant based on the simulation?
Explain.
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35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents
the amount of money in the account t years after the account is opened, given that no more money
is deposited into or withdrawn from the account.

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year.
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36 The height, h(t) in cm, of a piston, is given by the equation h(t) � 12cos( π__3 t) � 8, where t
represents the number of seconds since the measurements began.

Determine the average rate of change, in cm/sec, of the piston’s height on the interval 1 ≤ t ≤ 2.

At what value(s) of t, to the nearest tenth of a second, does h(t) � 0 in the interval 1 ≤ t ≤ 5?
Justify your answer.
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37 Website popularity ratings are often determined using models that incorporate the number of visits
per week a website receives. One model for ranking websites is P(x) � log(x � 4), where x is the
number of visits per week in thousands and P(x) is the website’s popularity rating.
According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth?

Graph y � P(x) on the axes below.

An alternative rating model is represented by R(x) � 1__
2 x � 6, where x is the number of visits

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will
the two models provide the same rating?

Site Visits (in thousands)

P
o

p
u

la
ri

ty
 R

at
in

g

1

2

3

4

2 4 6 8 10 12 14 16 18 20
x

y

Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only
1 credit. All answers should be written in pen, except for graphs and drawings, which should
be done in pencil. [6]



Part I 

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial 
credit will be allowed. Utilize the information provided for each question to determine your 
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question, 
choose the word or expression that, of those given, best completes the statement or answers 
the question. Record your answers on your separate answer sheet. [ 48] 

1 The graphs of the equations y = x2 + 4x - 1 and y + 3 = x are 

Use this space for 
computations. 

drawn on the same set of axes. One solution of this system is 

(1) (-5, -2) 

® (-1,-4) 

(3) (1,4) 

(4) (-2,-1) 

yr~; - I 
Y',~ 4- x 

xl-tlf~ - I ~ 
y-i-- t J )( J-)- ? 

{x r;}){x + J) t; 

. X"' -J.,-) 
2 Which statement is true about the graph of f(x) = ( ~) ? 

lJ,p~f )A.1, ..Ql The graph is always increasing. 

QgJ The graph is always decreasing. 

(3) The graph passes through (1,0). 

( 4) The graph has an asymptote, x = 0. 

(1) 3 

(2) 17 
2 

Algebra II -June '18 

(4) x2 - 9 
x(x -3) 

~(j~y 

[2] 

x-3 
0 
0 



4 A scatterplot showing the weight, w, in grams, of each crystal after 
growing t hours is shown below. 

30 

-C> --.s::; en 

~ • • • s I 

1 
Time (h) 

I 

• 
• 

• 
• • 

The relationship between weight, w, and time, t, is best modeled by 

(1) w = 4t + 5 (3) w = 5(2.l)t 

@w = (l.4)t+ 2 (4) w = 8(.75/ 

Use this space for 
computations. 

5 Where i is the imaginary unit, the expression (x + 3i)2 - .. (2x - 3.· i.)2 . j 
is equivalent to )... .~ "' +q _}.. ('' )... J)_ . r9 ~'-
(1) -3x2 @-3x2 +18xi Y flt?Xl fl - Tl - ~l l 
(2) -3x2 - 18 (4) -3x2 - 6xi - 18 

6 Which function is even? 

~f(x) = s~nx 
<.!!} f(x) = x - 4 

fl-fl) -~ {-X) i - L/ 
~ )l-,lf 

Algebra II - June '18 

(3) f(x) = Ix - 21 + 5 
4 3 (4) f(x) = x + 3x + 4 

[3] [OVER] 



Use this space for 
7 The function N(t) = lOOe -o.o23t models the number of grams in a computations. 

sample of cesium-137 that remain after t years. On which interval is 
the sample's average rate of decay the fastest? JJ [ID) -/JU) 

Q) [1,101 (3) [15,251 I b _ l ,,:. -J, _ o J 
(2) [10,20] (4) [1,30] 

W(J-->),.. µ(Is)"-. -/ 4 b fJ{}o)-ftJOo) ~ -/.l.J 
~)~fS rv ,. Fb-}D 

1
.8 Which expression can be rewritten as (x + 1)(x - 1)? Al{J D:'\ • ){)) 
t(i\ (x + 3)2 - 16 !v '/ - 1-1 .. ~ -/ b 4-
~ 'D-l ' (2) (x + 3)2 - lO(x + 3) - 2(x + 3) + 20 1 

( x - 1 )( x2 - 6x - 7) 
(3) (x+l) 

( x + 7)( x2 + 4x + 3) 
(4) (x+3) 

9 What is the solution set of the equation ~ - x ~ 3 = x : 3 ? 

(1) {3} 

(2) { ~} 

Algebra II - June '18 

(3) {-2,3} 

@J{-1, ~} ~ k ,,,--- ~ 

.:y Xt-} 

ft x J- ~ J-)( f- t:, 
lfxi- -J-~ -b t D 
Jxi.. ...-x -J ,,, b 

{-µ-3) lxn) ,, o 
X> -r,-1 

[4] 



10 The depth of the water at a marker 20 feet from the shore in a bay 
is depicted in the graph below. 

d 

t 

If the depth, d, is measured in feet and time, t, is measured in hours 
since midnight, what is an equation for the depth of the water at the 
marker? 

(1) d = 5cos( ~t) + 9 

(2) d = 9cos( ~t) + 5 

(3) d = 9sin(~t) + 5 

@d ~ 5sin( ~t) + 9 

q 

d~ 

11 On a given school day, the probability that Nick oversleeps is 48% 
and the probability he has a pop quiz is 25%. Assuming these two 

Use this space for 
computations. 

events are independent, what is the probability that Nick oversleeps ) .. J 
and has a pop quiz on the same day? Pl Q l Q ~ ('(OJ #fJ{ Q) 
(1) 73% ~ 23% . q Ii p 

(2) 36% ~ 12% ; • 4 w- .. J 5 
-,; 11~ 

12 If x - 1 is a factor of x3 - kx2 + 2x, what is the value of k? 

(1) 0 @2)3 

(2) 2 (4) -3 

Algebra II - June '18 [5] [OVER] 



13 The profit function, p(x), for a company is the cost function, c(x), 
subtracted from the revenue function, r(x). The profit function for 

the Acme Corporation is p(x) = -0.5x2 + 250x - 300 and the 
revenue function is r(x) = -0.3x2 + 150x. The cost function for the 

Use this space for 
computations. 

~me Corporation is l ) I~~) ( ,~ 
~c(x) = 0.2x2 - lOOx + 300 p y ~fl.A - c· Xj . 
(2) c(x) = 0.2x2 + lOOx + 300 6 (": J.- J. )_){) 'J dJ ( -0 Jlf }')6')( -( 6-) 
(3) c(x) = -0.2x2 + lOOx - 300 ,... ' 1 ){ "f ' X · /) 
(4) c(x) = -0.&:2 + 400x - 300 ell) -:. 6. J-y 1 -I (JO X J-30 

14 The populations of two small towns at the beginning of 2018 and 
their annual population growth rate are shown in the table below. 

/JlJD (/. M./~ ~0 {l,IJ]'x 
Town Population Annual Population 

Growth Rate 

Jonesville 1240 6% increase 

Williamstown 890 11 % increase 

Assuming the trend continues, approximately how many years after 
the beginning of 2018 will it take for the populations to be equal? 

{[i) 7 (3) 68 . 

(2) 20 (4) 125 

15 What is the inverse of f(x) = x3 - 2? 

(1) f- 1(x) = ~ + 2 @J-1(x) = ~ 
(2) f- 1(x) = ±~ + 2 (4) f- 1(x) = ±~ 

Algebra II - June '18 [6] 

¥~7 



16 A 4th degree polynomial has zeros -5, 3, i, and -i. Which graph 
could represent the function defined by this polynomial? 

y y 

5 x 

(1) (3) 

y y 

(4) 

17 The weights of bags of Graseck's Chocolate Candies are normally 
distributed with a mean of 4.3 ounces and a standard deviation of 
0.05 ounces. What is the probability that a bag of these chocolate 
candies weighs less than 4.27 om1ces? 

(1) 0.2257 

@0.2143 

Algebra II - June '18 

(3) 0.7257 

(4) 0.7757 

[7] 

Use this space for 
computations. 

[OVER] 



18 The half-life of iodine-131 is 8 days. The percent of the isotope left 
d 

in the body d days after being introduced is I = 1oo(iJ8. 
When this equation is written in terms of the number e, the base of 
the natural logarithm, it is equivalent to I = lOOid. What is the 
~proximate value of the constant, k? 
\(]) -0.087 (3) -11.542 

(2) 0.087 (4) 11.542 

19 The graph of y = log2 x is translated to the right 1 unit and down 1 unit. 

Use this space for 
computations. 

The coordinates of the x-intercept of the translated graph are 

(1) (O,O) fg{ (2,0) 

(2) (1,0) ~ (3,0) 
/0~ 1Jx~1)-/ ' 0 

Io J i & ~iJ ,, I 

20 For positive values of x, which expression is equivalent to 
.. c<i _g_ .. 3CS 
V lbx- • x 3 + V 8x~ ? 

(1) 6W 
G)hW 
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(3) 4-ifx2+2V 

(4) 4'\fx3+2W 
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21 Which equatio U th. directrix of y =n ;~presents a parabola with a fois of ( -2,5) and a :m;::~~:::.or 
(1) (y - 7): = B(x + 2) (! t }-) c: _ y l _ 7 '\ 
(2) (y - 7) = -B(x + 2) J ) 
(3) (x + 2): = B(y - 7) 1/ •. -k (t /-}-)1--- f 7 
@ (x + 2) = -B(y - 7) / ? / ~ )__ 

IJ er +e-x l- d) 7 J 
22 Given the following polynomials 

Which identity is true? 

(1) x = y - z 

(2) x = y + z 

x =(a+ b + c)2 

y = a2 + b2 + c2 

z =ab+ be+ ac 

~x=y-2z 

~x=y+2z 

ol..1">··-tCfr;y y-- 7f J_ ~9 
Y VA )I;( 0 { flab~,; 7 _).. ., 5 

X" ytl-X 
(o. rP 0 i -: o }_ t b if c i.. f 1-( Ct b+ bc-1o0 

(;. t- f ab t ~c. f ab f b v f b c, f ac-+ q l f G J..-= o.i-+b1- ful.-+ )-z. 

(} l-- r b}__} G 1. + )._ °' b + L be, r )_Cl( ' G ... -!- 1/--1 (}'"t la6+16(., f J.4.c 
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23 On average, college seniors graduating in 2012 could compute their 
growing student loan debt using the function D(t) = 29,400(1.068)t, 
where t is time in ~· Which expression is equivalent to 
29,400(1.068/ and could be used by students to identify an 
approximate dai!v interest rate on their loans? 

(1) 29,400(i.068 3i5 )' (3) 29,400( 1 + 03:8)' 

(2) 29,400( 13~~8) 
365t ( 

1 )365t @ 29,400 1.068 365 

24 A manufacturing plant produces two different-sized containers of 

Use this space for 
computations. 

peanuts. One container weighs x ounces and the other weighs J JJ I / '7 
y pounds. If a gift set can hold one of each size container, which lD, / b 0 t-, 
expression represents the number of gift sets needed to hold 
124 ounces? 

124 
(l) 16x + y 

(2) x + 16y 
124 
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~ 124 
~ x + 16y 

(4) 16x + y 
124 

[10] 



Part II 

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16] 

25 A survey about television-viewing preferences was given to randomly selected freshmen and 
seniors at Fairport High School. The results are shown in the table below. 

Favorite Type of Program 

Sports Reality Show Comedy Series 

Senior 83 110 67 

Freshman 119 103 54 

"'} A student response is selected at random from the results. State the exact probability the student 
response is from a freshman, given the student prefers to watch reality shows on television. 
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26 On the grid below, graph the function f(x) = x3 - 6x2 + 9x + 6 on the domain - 1 ::::; x < 4. 

f(x) 

Algebra II - June '18 [12] 



27 Solve the equation 2x2 + 5x + 8 = 0. Express the answer in a +bi form. 
JS - 61../·. _)q 

::.ill c; '.} - '-/ l )_ )lflj 

Jl~) 

Algebra II - June '18 [13] [OVER] 



28 Chuck's Trucking Company has decided to initiate an Employee of the Month program. 
To determine the recipient, they put the following sign on the back of each truck. 

How's My Driving? 

Call 1-555-DRIVING 

The driver who receives the highest number of positive comments will win the recognition. 
Explain one statistical bias in this data collection method. 

Algebra II - June '18 [14] 
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29 Determine the quotient and remainder when (6a3 + lla2 - 4a - 9) is divided by (3a - 2). 

Express your answer in the form q(a) + ;f:j. 
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30 The recursive formula to describe a sequence is shown below. 

a 1 = 3 

an= 1+2an_ 1 

State the first four terms of this sequence. 

Can this sequence be represented using an explicit geometric formula? Justify your answer. 

N D, b-e ca u )c,, f 'J.e. yt > S l')o ( t> M 111 on 1'/t., f 1 IJ 
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31 The Wells family is looking to purchase a home in a suburb of Rochester with a 30-year mortgage 
that has an annual interest rate of 3.6%. The house the family wants to purchase is $152,500 and 
they will make a $15,250 down payment and borrow the remainder. Use the formula below to 
determine their monthly payment, to the nearest dollar. 

Algebra II - June '18 

M= 
P(f2)(1+12r 
(1+:2r-1 

M = monthly payment 
P = amount borrowed 
r = annual interest rate 
n = total number of monthly payments 

[17] 

'}GD 
. oJ6 ) 
--/L. ) 

[OVER] 



32 An angle, 8, is in standard position and its terminal side passes through the point (2, -1). 
Find the exact value of sin 8. 

- I - { -
15 
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Part III 

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer. 
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [16] 

33 Solve algebraically for all values of x: 

v' 6 - 2x + x = 2(x + 15) - 9 

10- ]_x r x :=)>{I- 31.J -0 
[6-f;, ::: ¥ t J- I 
b -} 'X 0 ¥ -i- + 9 J·{' + 9 11 l 

X t. f \./ 1./-y /l/lS 1 0 

~rJ4){x11s) -;D 

x -]5 
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34 Joseph was curious to determine if scent improves memory. A test was created where better 
memory is indicated by higher test scores. A controlled experiment was performed where one 
group was given the test on scented paper and the other group was given the test on unscented 
paper. The summary statistics from the experiment are given below. 

Scented Paper Unscented Paper 

x 23 18 

sx 2.898 2.408 

Calculate the difference in means in the experimental test grades (scented - unscented). 

A simulation was conducted in which the subjects' scores were rerandomized into two groups 
1000 times. The differences of the group means were calculated each time. The results are shown 
below. 

50 

40 

~ 
c 30 
Q) 
:::J 
er 
~ 

LL 
20-

10 
• • •• ••• ••• • •• ••• •••••••• 

0 ··~····~· -4 -3 
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• • • • • • • • 
-2 -1 2 

I 

samples = 1000 
mean= 0.030 
st. dev. = 1 .548 

• • •• • • • ••• • •••• • ••••• • ••••• • •••••• • •••••••••• I I 

4 5 

Simulated Group Difference of the Means 

Question 34 is continued on the next page. 
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Question 34 continued 

Use the simulation results to determine the interval representing the middle 95% of the 
difference in means, to the nearest hundredth. 

X ± J. __ o 
-~#67 - ?al3 

Is the difference in means in Joseph's experiment statistically significant based on the simulation? 
Explain. 
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Y-e <;, tA, J..;{( etCYll<..., or r OY Mbt'G 

0 aun0J. 3 f;~s ocff of )0()01 
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35 Carla wants to start a college fund for her daughter Lila. She puts $63,000 into an account that 
grows at a rate of 2.55% per year, compounded monthly. Write a function, C(t), that represents 
the amount of money in the account t years after the account is opened, given that no more money 
is deposited into or withdrawn from the account. 

6)<; >) I Lt cl t-) ,,. 6 ~600 ( 1-t :. i;. -

Calculate algebraically the number of years it will take for the account to reach $100,000, 
to the nearest hundredth of a year. 

loj LZ~D -: 

lu~ 
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36 The height, h(t) in cm, of a piston, is given by the equation h(t) = 12cos( ~ t) + 8, where t 
represents the number of seconds since the measurements began. 

Determine the average rate of change, in cm/sec, of the piston's height on the interval 1 < t < 2. 

At what value(s) oft, to the nearest tenth of a second, does h(t) = 0 in the interval 1 < t < 5? 
Justify your answer. 
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Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate 
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc. 
Utilize the information provided to determine your answer. Note that diagrams are not 
necessarily drawn to scale. A correct numerical answer with no work shown will receive only 
1 credit. All answers should be written in pen, except for graphs and drawings, which should 
be done in pencil. [ 6] 

37 Website popularity ratings are often determined using models that incorporate the number of visits 
per week a website receives. One model for ranking websites is P(x) = log(x - 4), where xis the 
number of visits per week in thousands and P(x) is the website's popularity rating. 

According to this model, if a website is visited 16,000 times in one week, what is its popularity 
rating, rounded to the nearest tenth? 

Graph y = P(x) on the axes below. 

y 

2 4 

__.__,_...__.._, 
6 8 10 12 14 16 
Site Visits (in thousands) 

18 

(l(x) 

P(x) 
x 

20 

An alternative rating model is represented by R(x) = ~ x - 6, where x is the number of visits 

per week in thousands. Graph R(x) on the same set of axes. For what number of weekly visits will 
the two models provide the same rating? 
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