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T
he possession or use of any com

m
unications device is strictly prohibited w

hen taking 
this exam

ination. If you have or use any com
m

unications device, no m
atter how

 briefl y, 
your exam

ination w
ill be invalidated and no score w

ill be calculated for you.

N
otice …

A
 graphing calculator and a straightedge (ruler) m

ust be available for you to use w
hile 

taking this exam
ination.
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N
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O
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Student N
am

e __________________________________________________________

School N
am

e ___________________________________________________________  

ALG
EBR

A I
W

ednesday, June 19, 2019 —
 1:15 to 4:15 p.m

., only

 Print your nam
e and the nam

e of your school on the lines above.

A
 separate answ

er sheet for P
art I has been provided to you. F

ollow
 the instructions from

 the 
proctor for com

pleting the student inform
ation on your answ

er sheet.

T
his exam

ination has four parts, w
ith a total of 37 questions. You m

ust answ
er all questions in this 

exam
ination. R

ecord your answ
ers to the Part I m

ultiple-choice questions on the separate answ
er 

sheet. W
rite your answ

ers to the questions in P
arts II, III, and IV

 directly in this booklet. A
ll w

ork 
should be w

ritten in pen, except for graphs and draw
ings, w

hich should be done in pencil.  C
learly 

indicate the necessary steps, including appropriate form
ula substitutions, diagram

s, graphs, charts, 
etc. U

tilize the inform
ation provided for each question to determ

ine your answ
er. N

ote that diagram
s 

are not necessarily draw
n to scale.

T
he form

ulas that you m
ay need to answ

er som
e questions in this exam

ination are found at the 
end of the exam

ination. T
his sheet is perforated so you m

ay rem
ove it from

 this booklet. 

Scrap paper is not perm
itted for any part of this exam

ination, but you m
ay 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 w
hich graphing m

ay be helpful but is not required. You m
ay rem

ove 
this sheet from

 this booklet. A
ny w

ork done on this sheet of scrap graph paper w
ill not be scored.

W
hen you have com

pleted the exam
ination, you m

ust sign the statem
ent printed at the end 

of the answ
er sheet, indicating that you had no unlaw

ful know
ledge of the questions or answ

ers 
prior to the exam

ination and that you have neither given nor received assistance in answ
ering any of 

the questions during the exam
ination. Your answ

er sheet cannot be accepted if you fail to sign this 
declaration.
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U
se this space for 
com

putations.

P
art I

 A
nsw

er all 24 questions in this part. E
ach correct answ

er w
ill receive 2 credits. N

o partial 
credit w

ill be allow
ed. U

tilize the inform
ation provided for each question to determ

ine your 
answ

er. N
ote that diagram

s are not necessarily draw
n to scale. F

or each statem
ent or question, 

choose the w
ord or expression that, of those given, best com

pletes the statem
ent or answ

ers 
the question. R

ecord your answ
ers on your separate answ

er sheet.   [ 48]

  1 T
he expression w

4 �
 36 is equivalent to

(1) (w
2 �

 18)(w
2 �

 18) 
(3) (w

2 �
 6)(w

2 �
 6)

(2) (w
2 �

 18)(w
2 �

 18) 
(4) (w

2 �
 6)(w

2 �
 6)

  2 If f(x) �
 4x �

 5, w
hat is the value of f(�

3)?

(1) �
2  

(3) 17

(2) �
7 

(4) 4

  3 W
hich relation is not a function?

3x 
  2y 

 4

–10
–6–215

–226913 y
x

(1)

y

x

(3)

(2)
(4)

123

ABC
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  4 G
iven: 

f(x) �
 (x �

 2) 2 �
 4

 
 

g(x) �
 (x �

 5) 2 �
 4

 
W

hen com
pared to the graph of f(x), the graph of g(x) is

(1) shifted 3 units to the left  
(3) shifted 5 units to the left

(2) shifted 3 units to the right 
(4) shifted 5 units to the right

  5 Students w
ere asked to w

rite 6x 5 �
 8x �

 3x 3 �
 7x 7 in standard form

. 
Show

n below
 are four student responses.

A
nne:   7x 7 �

 6x 5 �
 3x 3 �

 8x
B

ob: 
  �

3x 3 �
 6x 5 �

 7x 7 �
 8x

C
arrie:   8x �

 7x 7 �
 6x 5 �

 3x 3

D
ylan:   8x �

 3x 3 �
 6x 5 �

 7x 7

 
W

hich student is correct?

(1) A
nne  

(3) C
arrie

(2) B
ob 

(4) D
ylan

  6 T
he function f is show

n in the table below
.

x
f(x)

0
1

1
3

2
9

3
27

 
W

hich type of function best m
odels the given data?

(1) exponential grow
th function

(2) exponential decay function

(3) linear function w
ith positive rate of change

(4) linear function w
ith negative rate of change 

U
se this space for 
com

putations.
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  7 W
hich expression results in a rational num

ber?  

(1) 
2

18
•

 
(3) 

2
2

�

(2) 5
5

•
 

(4) 3
2

2
3

�

  8 A
 polynom

ial function is graphed below
.

f(x)

x

 
W

hich function could represent this graph?

(1) f(x) �
 (x �

 1)(x 2 �
 2) 

(3) f(x) �
 (x �

 1)(x 2 �
 4)

(2) f(x) �
 (x �

 1)(x 2 �
 2) 

(4) f(x) �
 (x �

 1)(x 2 �
 4)

  9 W
hen solving p

2 �
 5 �

 8p �
 7, K

ate w
rote p

2 �
 12 �

 8p. T
he 

property she used is

(1) the associative property

(2) the com
m

utative property

(3) the distributive property

(4) the addition property of equality
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10 D
avid w

anted to go on an am
usem

ent park ride. A
 sign posted at the 

entrance read “You m
ust be greater than 42 inches tall and no m

ore 
than 57 inches tall for this ride.” W

hich inequality w
ould m

odel the 
height, x, required for this am

usem
ent park ride?

(1) 42 �
 x �

 57  
(3) 42 �

 x or x �
 57

(2) 42 �
 x �

 57 
(4) 42 �

 x or x �
 57

11 W
hich situation can be m

odeled by a linear function?

(1) T
he population of bacteria triples every day.

(2) T
he value of a cell phone depreciates at a rate of 3.5%

 each year.

(3) A
n am

usem
ent park allow

s 50 people to enter every 30 m
inutes.

(4) A
 baseball tournam

ent elim
inates half of the team

s after each 
round.

12 Jenna took a survey of her senior class to see w
hether they preferred 

pizza or burgers. T
he results are sum

m
arized in the table below

.

Pizza
Burgers

M
ale

23
42

Fem
ale

31
26

 
O

f the people w
ho preferred burgers, approxim

ately w
hat percentage 

w
ere fem

ale?

(1) 21.3  
(3) 45.6

(2) 38.2 
(4) 61.9

13 W
hen 3a �

 7b �
 2a �

 8b is solved for a, the result is

(1) a �
 �

b  
(3) a �

 �
15b

(2) a �
 �

b 
(4) a �

 �
15b

U
se this space for 
com

putations.
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14 T
hree functions are show

n below
.

A
: g(x) �

 �
32

x �
 4

B
: f(x) �

 (x �
 2)(x �

 6)

C
:

 
W

hich statem
ent is true?

(1) B
 and C

 have the sam
e zeros.

(2) A
 and B

 have the sam
e y-intercept.

(3) B
 has a m

inim
um

 and C
 has a m

axim
um

.

(4) C
 has a m

axim
um

 and A
 has a m

inim
um

.

15 N
icci’s sister is 7 years less than tw

ice N
icci’s age, a. T

he sum
 of 

N
icci’s age and her sister’s age is 41. W

hich equation represents this 
relationship?

(1) a �
 (7 �

 2a) �
 41 

(3) 2a �
 7 �

 41

(2) a �
 (2a �

 7) �
 41 

(4) a �
 2a �

 7

h(x)

x
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16 T
he population of a sm

all tow
n over four years is recorded in the chart 

below
, w

here 2013 is represented by x �
 0. [Population is rounded to 

the nearest person]

Year
2013

2014
2015

2016
Population

3810
3943

4081
4224

 
T

he population, P(x), for these years can be m
odeled by the function 

P(x) �
 ab

x, w
here b is rounded to the nearest thousandth. W

hich 
statem

ents about this function are true?

I. 
a �

 3810

II. 
a �

 4224

III. 
b �

 0.035

IV
. 

b �
 1.035

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

(2) I and IV
 

(4) II and IV

17 W
hen w

ritten in factored form
, 4w

2 �
 11w

 �
 3 is equivalent to

(1) (2w
 �

 1)(2w
 �

 3)  
(3) (4w

 �
 1)(w

 �
 3)

(2) (2w
 �

 1)(2w
 �

 3) 
(4) (4w

 �
 1)(w

 �
 3)

18 W
hich ordered pair does not represent a point on the graph of 

y �
 3x 2  �

 x �
 7?

(1) (�
1.5, 15.25) 

(3) (1.25, 10.25)

(2) (0.5, 7.25) 
(4) (2.5, 23.25)

19 G
iven the follow

ing three sequences:

I. 
2, 4, 6, 8, 10...

II. 
2, 4, 8, 16, 32...

III. 
a, a �

 2, a �
 4, a �

 6, a �
 8...

 
W

hich ones are arithm
etic sequences?

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

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

U
se this space for 
com

putations.
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20 A
 

grocery 
store 

sells 
packages 

of 
beef. 

T
he 

function 
C

(w
)

represents 
the 

cost, 
in 

dollars, 
of 

a 
package 

of 
beef 

w
eighing 

w
 pounds. T

he m
ost appropriate dom

ain for this function w
ould be

(1) integers 
(3) positive integers

(2) rational num
bers 

(4) positive rational num
bers

21 T
he roots of x 2 �

 5x �
 4 �

 0 are

(1) 1 and 4  
(3) –1 and –4

(2) 5
41

2
	

 
(4) 

5
41

2
�

	

22 T
he follow

ing table show
s the heights, in inches, of the players on 

the opening-night roster of the 2015-2016 N
ew

 York K
nicks.

84
80

87
75

77
79

80
74

76
80

80
82

82

 
T

he population standard deviation of these data is approxim
ately

(1) 3.5  
(3) 79.7

(2) 13 
(4) 80

23 A
 

population 
of 

bacteria 
can 

be 
m

odeled 
by 

the 
function 

f(t) �
 1000(0.98) t, w

here t represents the tim
e since the population 

started decaying, and f(t) represents the population of the rem
aining 

bacteria at tim
e t. W

hat is the rate of decay for this population?

(1) 98%
  

(3) 0.98%

(2) 2%
 

(4) 0.02%

24 B
am

boo plants can grow
 91 centim

eters per day. W
hat is the 

approxim
ate grow

th of the plant, in inches per hour?

(1) 1.49  
(3) 9.63

(2) 3.79 
(4) 35.83
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P
art II

  A
nsw

er all 8 questions in this part. E
ach correct answ

er w
ill receive 2 credits. C

learly 
indicate the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, 

charts, etc. U
tilize the inform

ation provided for each question to determ
ine your answ

er. 
N

ote that diagram
s are not necessarily draw

n to scale. F
or all questions in this part, a correct 

num
erical answ

er w
ith no w

ork show
n w

ill receive only 1 credit. A
ll answ

ers should be 
w

ritten in pen, except for graphs and draw
ings, w

hich should be done in pencil.   [ 16]

25 Solve algebraically for x:

x
x

x
23

(
12)

23
54

2
�

�
�

�
�

�
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26 If C
 �

 G
 �

 3F, find the trinom
ial that represents C

 w
hen F �

 2x 2 �
 6x �

 5 and G
 �

 3x 2 �
 4.
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27 G
raph the follow

ing piecew
ise function on the set of axes below

.

f(x) �
 {

x
x

x
x

|
|,

5
2

2
10,

2
6

�
�

�

�
�

�
�

f(x)

x
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28 Solve 5x 2 �
 180 algebraically.
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29 A
 blizzard occurred on the E

ast C
oast during January, 2016. Snow

fall totals from
 the storm

 w
ere 

recorded for W
ashington, D

.C
. and are show

n in the table below
.

W
ashington, D

.C
.

Tim
e

Snow
 (inches)

1 a.m
.

1
3 a.m

.
5

6 a.m
.

11
12 noon

33
3 p.m

.
36

 
W

hich interval, 1 a.m
. to 12 noon or 6 a.m

. to 3 p.m
., has the greatest rate of snow

fall, in inches 
per hour? Justify your answ

er.
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30 T
he form

ula for the volum
e of a cone is V

 �
 13  


r 2h. Solve the equation for h in term
s of V

, r,
and 


.
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31 G
iven the recursive form

ula:

a
1  �

 3

a
n  �

 2( a
n �

 1  �
 1)

 
State the values of a

2 , a
3 , and a

4  for the given recursive form
ula.
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32 D
eterm

ine and state the vertex of f(x) �
 x 2 �

 2x �
 8 using the m

ethod of com
pleting the square.
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P
art III

  A
nsw

er all 4 questions in this part. E
ach correct answ

er w
ill receive 4 credits. C

learly 
indicate the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, 

charts, etc. U
tilize the inform

ation provided for each question to determ
ine your answ

er. 
N

ote that diagram
s are not necessarily draw

n to scale. F
or all questions in this part, a correct 

num
erical answ

er w
ith no w

ork show
n w

ill receive only 1 credit. A
ll answ

ers should be 
w

ritten in pen, except for graphs and draw
ings, w

hich should be done in pencil.   [ 16]

33 A
 school plans to have a fundraiser before basketball gam

es selling shirts w
ith their school logo.

T
he school contacted tw

o com
panies to find out how

 m
uch it w

ould cost to have the shirts m
ade. 

C
om

pany A
 charges a $50 set-up fee and $5 per shirt. C

om
pany B

 charges a $25 set-up fee and 
$6 per shirt.

 
W

rite an equation for C
om

pany A
 that could be used to determ

ine the total cost, A
, w

hen 
x shirts are ordered. W

rite a second equation for C
om

pany B
 that could be used to determ

ine 
the total cost, B

, w
hen x shirts are ordered.

 
D

eterm
ine algebraically and state the m

inim
um

 num
ber of shirts that m

ust be ordered for it to be 
cheaper to use C

om
pany A

.
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34 G
raph y �

 f(x) and y �
 g(x) on the set of axes below

.

f(x) �
 2x 2 �

 8x �
 3

g(x) �
 �

2x �
 3

y

x

 
D

eterm
ine and state all values of x for w

hich f(x) �
 g(x).
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35 T
he table below

 show
s the num

ber of hours ten students spent studying for a test and their 
scores.H

ours Spent Studying (x)
0

1
2

4
4

4
6

6
7

8
Test Scores (y)

35
40

46
65

67
70

82
88

82
95

 
W

rite the linear regression equation for this data set. R
ound all values to the nearest hundredth.

 
State the correlation coefficient of this line, to the nearest hundredth.

 
E

xplain w
hat the correlation coefficient suggests in the context of the problem

.
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36 A
 system

 of inequalities is graphed on the set of axes below
.

yA

x

 
State the system

 of inequalities represented by the graph.

 
State w

hat region A
 represents.

 
State w

hat the entire gray region represents.
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P
art IV

    A
nsw

er the question in this part. A
 correct answ

er w
ill receive 6 credits. C

learly indicate 
the necessary steps, including appropriate form

ula substitutions, diagram
s, graphs, charts, etc. 

U
tilize the inform

ation provided to determ
ine your answ

er. N
ote that diagram

s are not necessarily 
draw

n to scale. A
 correct num

erical answ
er w

ith no w
ork show

n w
ill receive only 1 credit. 

A
ll answ

ers should be w
ritten in pen, except for graphs and draw

ings, w
hich should be done 

in pencil.   [ 6]

37 W
hen visiting friends in a state that has no sales tax, tw

o fam
ilies w

ent to a fast-food restaurant for 
lunch. T

he B
row

ns bought 4 cheeseburgers and 3 m
edium

 fries for $16.53. T
he G

reens bought 5 
cheeseburgers and 4 m

edium
 fries for $21.11.

 
U

sing c for the cost of a cheeseburger and f for the cost of m
edium

 fries, w
rite a system

 of 
equations that m

odels this situation.

 
T

he G
reens said that since their bill w

as $21.11, each cheeseburger m
ust cost $2.49 and each 

order of m
edium

 fries m
ust cost $2.87 each. A

re they correct? Justify your answ
er.

 
U

sing your equations, algebraically determ
ine both the cost of one cheeseburger and the cost of 

one order of m
edium

 fries.
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H
igh School M

ath R
eference Sheet

1 inch �
2.54 centim

eters 
1 kilom

eter �
0.62 m

ile 
1 cup �

8 fluid ounces
1 m

eter �
39.37 inches 

1 pound �
16 ounces 

1 pint �
2 cups

1 m
ile �

5280 feet 
1 pound �

0.454 kilogram
 

1 quart �
2 pints

1 m
ile �

1760 yards 
1 kilogram

 �
2.2 pounds 

1 gallon �
4 quarts

1 m
ile �

1.609 kilom
eters 

1 ton �
2000 pounds 

1 gallon �
3.785 liters

1 liter �
0.264 gallon

1 liter �
1000 cubic centim

eters

Triangle
A

�
bh

12

Parallelogram
A

�
 bh

C
ircle

A
�

 πr
2

C
ircle

C
�

 πd or
C

�
 2πr

G
eneral Prism

s
V

�
 B

h

C
ylinder

V
�

 πr
2h

Sphere
V

�
πr

3
43

C
one

V
�

πr
2h

13

Pyram
id

V
�

B
h

13

Pythagorean
T

heorem
a

2
�

b
2

�
c 2

Q
uadratic

F
orm

ula
x

�
�

�
  

�
  

  
b

a b
2

2
4ac

A
rithm

etic
Sequence

a
n

�
 a

1
�

 (n
�

1)d

G
eom

etric
Sequence

a
n

�
 a

1 r
n �

1

G
eom

etric
Series

S
n

�
w

here
r

�
1

a
a

rr

n
1

1

1   �
  �

R
adians

1 radian
�

degrees
180π

D
egrees

1 degree
�

radians
π180

E
xponential

G
row

th/D
ecay

A
�

 A
0 e k(t �

t0 )
�

B
0
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