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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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ALG
EBR

A I
Tuesday, A

ugust 13, 2019 —
 8:30 to 11:30 a.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 B
ryan’s hockey team

 is purchasing jerseys. T
he com

pany charges $250
for a onetim

e set-up fee and $23 for each printed jersey. W
hich 

expression represents the total cost of x num
ber of jerseys for the 

team
?

(1) 23x 
(3) 23x �

 250

(2) 23 �
 250x 

(4) 23(x �
 250)

  2 W
hich table represents a function?

x
y

2
–3

3
0

4
–3

2
1

 

x
y

–3
0

–2
1

–3
2

2
3

(1) 
(3)

x
y

1
2

1
3

1
4

1
5

 

x
y

–2
–4

0
2

2
4

4
6

(2) 
(4)

  3 W
hich expression is equivalent to 2(x 2 �

 1) �
 3x(x �

 4)?

(1) 5x 2 �
 5 

(3) 5x 2 �
 12x �

 1

(2) 5x 2 �
 6 

(4) 5x 2 �
 12x �

 2

  4 T
he value of x that satisfies the equation 

�
�

x
43

10
15

 is

(1) �
6 

(3) 10

(2) 5 
(4) 30
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  5 Josh graphed the function f(x) �
 �

3(x �
 1) 2 �

 2. H
e then graphed 

the function g(x) �
 �

3(x �
 1) 2 �

 5 on the sam
e coordinate plane. 

T
he vertex of g(x) is

(1) 7 units below
 the vertex of f(x)

(2) 7 units above the vertex of f(x)

(3) 7 units to the right of the vertex of f(x)

(4) 7 units to the left of the vertex of f(x)

  6 A
 survey w

as given to 12th-grade students of W
est H

igh School to 
determ

ine the location for the senior class trip. T
he results are show

n 
in the table below

.N
iagara Falls

D
arien Lake

N
ew

 York C
ity

Boys
56

74
103

G
irls

71
92

88

 
T

o the nearest percent, w
hat percent of the boys chose N

iagara F
alls?

(1) 12 
(3) 44

(2) 24 
(4) 56

  7 W
hich type of function is show

n in the graph below
?

Tim
e (t)

Population Size (N)

 

(1) linear 
(3) square root

(2) exponential 
(4) absolute value

U
se this space for 
com

putations.
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  8 T
he expression 16x 2 �

 81 is equivalent to

(1) (8x �
 9)(8x �

 9) 
(3) (4x �

 9)(4x �
 9)

(2) (8x �
 9)(8x �

 9) 
(4) (4x �

 9)(4x �
 9)

  9 T
he ow

ner of a landscaping business w
ants to know

 how
 m

uch tim
e, 

on average, his w
orkers spend m

ow
ing one law

n. W
hich is the m

ost 
appropriate rate w

ith w
hich to calculate an answ

er to his question?

(1) law
ns per em

ployee  
(3) em

ployee per law
ns

(2) law
ns per day 

(4) hours per law
n

10 A
 ball is throw

n into the air from
 the top of a building. T

he height, 
h(t), of the ball above the ground t seconds after it is throw

n can be 
m

odeled by h(t) �
 �

16t 2 �
 64t �

 80. H
ow

 m
any seconds after being 

throw
n w

ill the ball hit the ground?

(1) 5 
(3) 80

(2) 2 
(4) 144

11 W
hich equation is equivalent to y �

 x 2 �
 24x �

 18?

(1) y �
 (x �

 12) 2 �
 162 

(3) y �
 (x �

 12) 2 �
 162

(2) y �
 (x �

 12) 2 �
 126 

(4) y �
 (x �

 12) 2 �
 126

12 W
hen (x)(x �

 5)(2x �
 3) is expressed as a polynom

ial in standard 
form

, w
hich statem

ent about the resulting polynom
ial is true?

(1) T
he constant term

 is 2.

(2) T
he leading coefficient is 2.

(3) T
he degree is 2.

(4) T
he num

ber of term
s is 2.

13 T
he population of a city can be m

odeled by P(t) �
 3810(1.0005) 7t, 

w
here 

P(t) 
is 

the 
population 

after 
t 

years. 
W

hich 
function 

is 
approxim

ately equivalent to P(t)?

(1) P(t) �
 3810(0.1427) t 

(3) P(t) �
 26,670(0.1427) t

(2) P(t) �
 3810(1.0035) t 

(4) P(t) �
 26,670(1.0035) t
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14 T
he functions f(x) and g(x) are graphed on the set of axes below

.

y

x
f(x)

g(x)

 
F

or w
hich value of x is f(x) �

 g(x)?

(1) �
1 

(3) 3

(2) 2 
(4) �

2

15 W
hat is the range of the box plot show

n below
?

3
4

5
0

1
2

6
7

8
9

10

(1) 7 
(3) 3

(2) 2 
(4) 4

16 W
hich expression is not equivalent to 2x 2 �

 10x �
 12?

(1) (2x �
 4)(x �

 3) 
(3) (2x �

 3)(x �
 4)

(2) (2x �
 6)(x �

 2) 
(4) 2(x �

 3)(x �
 2)

U
se this space for 
com

putations.
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17 T
he quadratic functions r(x) and q(x) are given below

.

x– 4
– 12
– 15
– 16
– 15
– 127

1

r(x)

– 3– 2– 10

q(x) �
 x

2 �
 2x �

 8

 
T

he function w
ith the sm

allest m
inim

um
 value is

(1) q(x), and the value is �
9 

(3) r(x), and the value is �
16

(2) q(x), and the value is �
1 

(4) r(x), and the value is �
2

18 A
 child is playing outside. T

he graph below
 show

s the child’s distance,   
d(t), in yards from

 hom
e over a period of tim

e, t, in seconds.

d(t)

t
1

2
3

4
Tim

e (seconds)
5

6
7

0

2 4 6 8 10 12 14

Distance (yards)

 
W

hich interval represents the child constantly m
oving closer to hom

e?

(1) 0 �
 t �

 2 
(3) 3 �

 t �
 4

(2) 2 �
 t �

 3 
(4) 4 �

 t �
 6

19 If a
1  �

 6 and a
n  �

 3 �
 2( a

n �
 1 ) 2, then a

2  equals

(1) 75 
(3) 180

(2) 147 
(4) 900
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20 T
he length of a rectangular patio is 7 feet m

ore than its w
idth, w

. T
he 

area of a patio, A
(w

), can be represented by the function

(1) A
(w

) �
 w

 �
 7 

(3) A
(w

) �
 4w

 �
 14

(2) A
(w

) �
 w

2 �
 7w

 
(4) A

(w
) �

 4w
2 �

 28w

21 A
 dolphin jum

ps out of the w
ater and then back into the w

ater. H
is 

jum
p could be graphed on a set of axes w

here x represents tim
e and 

y represents distance above or below
 sea level. T

he dom
ain for this 

graph is best represented using a set of

(1) integers 
(3) real num

bers

(2) positive integers 
(4) positive real num

bers

22 W
hich system

 of linear equations has the sam
e solution as the one 

show
n below

?

x �
 4y �

 �
10

x �
 y �

 5

(1) 5x �
 10 

(3) �
3x �

 �
30

 
x �

 y �
 5 

 
x �

 y �
 5

(2) �
5y �

 �
5 

(4) �
5y �

 �
5

 
x �

 y �
 5 

 
x �

 4y �
 �

10

23 W
hich interval represents the range of the function

h(x) �
 2x 2 �

 2x  �
 4?

(1) (0.5,∞
) 

(3) [0.5,∞
)

(2) (�
4.5,∞

) 
(4) [�

4.5,∞
)

24 W
hat is a com

m
on ratio of the geom

etric sequence w
hose first term

 
is 5 and third term

 is 245?

(1) 7 
(3) 120

(2) 49 
(4) 240
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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 If g(x) �
 �

4x 2 �
 3x �

 2, determ
ine g(�

2).
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26 A
 student is in the process of solving an equation. T

he original equation and the first step are 
show

n below
.

O
riginal: 

3a �
 6 �

 2 �
 5a �

 7
Step one: 

3a �
 6 �

 2 �
 7 �

 5a

 
W

hich property did the student use for the first step? E
xplain w

hy this property is correct.
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ug. ’19 
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27 O
n the set of axes below

, graph the line w
hose equation is 2y �

 �
3x �

 2.

y

x

 
T

his linear equation contains the point (2,k). State the value of k.
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28 T
he form

ula a �
 

�
v

v

t
f

i is used to calculate acceleration as the change in velocity over the period 
of tim

e.

 
Solve the form

ula for the final velocity, v
f , in term

s of initial velocity, v
i , acceleration, a, and 

tim
e, t.
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29 Solve 
�

�
�

x
x

35
13

45
13  for x.
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30 Is the product of tw
o irrational num

bers alw
ays irrational? Justify your answ

er.

 A
lgebra I – A
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31 Solve 6x 2 �
 42 �

 0 for the exact values of x.
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32 G
raph the function:  

h(x) �
 {

x
x

x
x

x

2
3,

0

4
5,

0
5

2

�
�

�
�

�
�

y

x
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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 O
n the set of axes below

, graph the follow
ing system

 of inequalities:

2x �
 y �

 8
y �

 5 �
 3x

y

x

 
D

eterm
ine if the point (1,8) is in the solution set. E

xplain your answ
er.
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34 O
n the day A

lexander w
as born, his father invested $5000 in an account w

ith a 1.2%
 annual 

grow
th rate. W

rite a function, A
(t), that represents the value of this investm

ent t years after 
A

lexander’s birth.

 
D

eterm
ine, to the nearest dollar, how

 m
uch m

ore the investm
ent w

ill be w
orth w

hen A
lexander 

turns 32 than w
hen he turns 17.

 A
lgebra I – A

ug. ’19 
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35 Stephen collected data from
 a travel w

ebsite. T
he data included a hotel’s distance from

 T
im

es 
Square in M

anhattan and the cost of a room
 for one w

eekend night in A
ugust. A

 table containing 
these data appears below

.

D
istance From

Tim
es Square 

(city blocks) (x)
0

0
1

1
3

4
7

11
14

19

C
ost of a R

oom
 

(dollars) (y)
293

263
244

224
185

170
219

153
136

111

 
W

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

 
State the correlation coefficient for this data set, to the nearest hundredth.

 
E

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

.
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36 A
 snow

storm
 started at m

idnight. F
or the first 4 hours, it snow

ed at an average rate of one-half 
inch per hour. 

 
T

he snow
 then started to fall at an average rate of one inch per hour for the next 6 hours. 

 
T

hen it stopped snow
ing for 3 hours. 

 
T

hen it started snow
ing again at an average rate of one-half inch per hour for the next 4 hours until 

the storm
 w

as over.

 
O

n the set of axes below
, graph the am

ount of snow
 accum

ulated over the tim
e interval of the 

storm
.

y

x
6

12
18

2 3 4 5 6 7 8 9 10

Elapsed Tim
e (in hours)

 Accumulated Snowfall (in inches)

1

9
15

3

 
D

eterm
ine the average rate of snow

fall over the length of the storm
. State the rate, to the nearest 

hundredth of an inch per hour.
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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 A
llysa spent $35 to purchase 12 chickens. She bought tw

o different types of chickens. A
m

ericana 
chickens cost $3.75 each and D

elaw
are chickens cost $2.50 each.

 
W

rite a system
 of equations that can be used to determ

ine the num
ber of A

m
ericana chickens, A

, 
and the num

ber of D
elaw

are chickens, D
, she purchased.

 
D

eterm
ine algebraically how

 m
any of each type of chicken A

llysa purchased.

 
E

ach A
m

ericana chicken lays 2 eggs per day and each D
elaw

are chicken lays 1 egg per day.
A

llysa only sells eggs by the full dozen for $2.50. D
eterm

ine how
 m

uch m
oney she expects to take 

in at the end of the first w
eek w

ith her 12 chickens.
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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
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1 kilogram

 �
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1 gallon �
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1 ton �
2000 pounds 
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3.785 liters

1 liter �
0.264 gallon

1 liter �
1000 cubic centim

eters
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