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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.

Student N
am

e __________________________________________________________

School N
am

e ___________________________________________________________  

 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.
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N
otice …

A
 graphing calculator and a straightedge (ruler) m

ust be available for you to use w
hile 

taking this exam
ination.

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.

D
O

 N
O

T O
PEN

 TH
IS EXAM

IN
ATIO

N
 BO

O
K

LET U
N

TIL TH
E SIG

N
AL IS G

IVEN
.

 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. You m
ay rem

ove this sheet 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
 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.
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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 A
 high school club is researching a tour package offered by the Island 

K
ayak C

om
pany. T

he com
pany charges $35 per person and $245 for 

the tour guide. W
hich function represents the total cost, C

(x), of this 
kayak tour package for x club m

em
bers?

(1) C
(x) �

 35x 
(3) C

(x) �
 35(x �

 245)

(2) C
(x) �

 35x �
 245 

(4) C
(x) �

 35 �
 (x �

 245) 

 2 T
he expression 3(x �

 4) �
 (2x �

 7) is equivalent to

(1) x �
 5 

(3) x �
 3

(2) x �
 10 

(4) x �
 11

 3 A
 function is defined as K

(x) �
 2x 2 �

 5x �
 3. T

he value of K
(�

3) is

(1) 54 
(3) 0

(2) 36 
(4) �

18
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 U
se this space for
com

putations.
  4 W

hich relation is not a function?

(1)

123

ABC

(3)

246

81012

(2)

ABC

43

(4)

68
1012

  5 T
he value of T

ony’s investm
ent w

as $1140 on January 1st. O
n this date 

three years later, his investm
ent w

as w
orth $1824. T

he average rate of 
change for this investm

ent w
as $19 per

(1) day 
(3) quarter

(2) m
onth 

(4) year

  6 T
he solution to 3(x �

 8) �
 4x �

 8x �
 4 is

(1) 12 
(3) �

12

(2) 28 
(4) �

28
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 U
se this space for
com

putations.
  7 A

n ice cream
 shop sells ice cream

 cones, c, and m
ilkshakes, m

. E
ach 

ice cream
 cone costs $1.50 and each m

ilkshake costs $2.00. D
onna has 

$19.00 to spend on ice cream
 cones and m

ilkshakes. If she m
ust buy 

5 ice cream
 cones, w

hich inequality could be used to determ
ine the 

m
axim

um
 num

ber of m
ilkshakes she can buy?

(1) 1.50(5) �
 2.00m

 �
 19.00 

(3) 1.50c �
 2.00(5) �

 19.00
(2) 1.50(5) �

 2.00m
 �

 19.00 
(4) 1.50c �

 2.00(5) �
 19.00

  8 W
hen w

ritten in standard form
, the product of (3 �

 x) and (2x �
 5) is

(1) 3x �
 2 

(3) 2x 2 �
 11x �

 15

(2) 2x 2 �
 x �

 15 
(4) 6x �

 15 �
 2x 2 �

 5x

  9 If x �
 2, y �

 3
2, and w

 �
 2

8, w
hich expression results in a rational 

num
ber?

(1) x �
 y 

(3) (w
)(y)

(2) y �
 w

 
(4) y �

 x
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 U
se this space for
com

putations.

11 G
iven: 

f(x) �
 23

x �
 4 and g(x) �

 14
x �

 1

F
our statem

ents about this system
 are w

ritten below
.

I. 
f(4) �

 g(4)

II. 
W

hen x �
 12, f(x) �

 g(x).

III. 
T

he graphs of f(x) and g(x) intersect at (12,4).

IV
. 

T
he graphs of f(x) and g(x) intersect at (4,12).

 
W

hich statem
ent(s) are true?

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

(2) IV
, only 

(4) II and III

10 W
hich product is equivalent to 4x 2 �

 3x �
 27?

(1) (2x �
 9)(2x �

 3) 
(3) (4x �

 9)(x �
 3)

(2) (2x �
 9)(2x �

 3) 
(4) (4x �

 9)(x �
 3)
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 U
se this space for
com

putations.
12 W

hich sketch represents the polynom
ial function

f(x) �
 x(x �

 6)(x �
 3)?

f(x)

x

(1)

f(x)

x

(3)

–2
–4

–6
–8

8
6

4
2

2–2 4 6 8–8 –6 –4

f(x)

x

(2)

f(x)

x

(4)

–2
–4

–6
–8

8
6

4
2

2–2 4 6 8–8 –6 –4
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 U
se this space for
com

putations.
13 If the parent function of f(x) is p(x) �

 x 2, then the graph of the function 
f(x) �

 (x �
 k) 2 �

 5, w
here k > 0, w

ould be a shift of

(1) k units to the left and a m
ove of 5 units up

(2) k units to the left and a m
ove of 5 units dow

n

(3) k units to the right and a m
ove of 5 units up

(4) k units to the right and a m
ove of 5 units dow

n

14 W
hich expression is equivalent to (�

4x 2) 3?

(1) �
12x 6 

(3) �
64x 6

(2) �
12x 5 

(4) �
64x 5
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 U
se this space for
com

putations.
15 W

hich function has the sm
allest y-intercept?

g(x) �
 2x �

 6 
 

f(x) �
 

x �
 2

(1) 
(3)

(2)

k(x)

x

(4)

–2–1012

124 h(x)
x

1412

16 W
hich dom

ain w
ould be the m

ost appropriate to use for a function 
that com

pares the num
ber of em

ails sent (x) to the am
ount of data 

used for a cell phone plan (y)?

(1) integers 
(3) rational num

bers

(2) w
hole num

bers 
(4) irrational num

bers
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 U
se this space for
com

putations.
17 E

ric deposits $500 in a bank account that pays 3.5%
 interest, 

com
pounded 

yearly. 
W

hich 
type 

of 
function 

should 
he 

use 
to 

determ
ine how

 m
uch m

oney he w
ill have in the account at the end of 

10 years?

(1) linear 
(3) absolute value

(2) quadratic 
(4) exponential

18 G
iven: the sequence 4, 7, 10, 13,...

 
W

hen using the arithm
etic sequence form

ula a
n  �

 a
1  �

 (n �
 1)d 

to determ
ine the 10th term

, w
hich variable w

ould be replaced w
ith 

the num
ber 3?

(1) a
1  

(3) a
n

(2) n 
(4) d
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 U
se this space for
com

putations.
19 B

elow
 are tw

o representations of data.

3
4

5
6

7
8

9
10

11

B
:

A
:   2, 5, 5, 6, 6, 6, 7, 8, 9

 
W

hich statem
ent about A

 and B
 is true?

(1) m
edian of A

 �
 m

edian of B

(2) range of A
 	

 range of B

(3) upper quartile of A
 	

 upper quartile of B

(4) low
er quartile of A

 �
 low

er quartile of B



 A
lg

e
b

ra
 I –

 v2
0

2
 

13
 

[O
V
ER
] 

 U
se this space for
com

putations.
20 W

hich system
 has the sam

e solution as the system
 below

?

x �
 3y �

 10
�

2x �
 2y �

 4

(1) �
x �

 y �
 6 

(3) x �
 y �

 6

 
2x �

 6y �
 20 

 
2x �

 6y �
 20

(2) �
x �

 y �
 14 

(4) x �
 y �

 14

 
2x �

 6y �
 20 

 
2x �

 6y �
 20

21 G
iven the pattern below

, w
hich recursive form

ula represents the 
num

ber of triangles in this sequence?

(1) y �
 2x �

 3  
(3) a

1  �
 2,   a

n  �
 a

n �
 1  �

 3

(2) y �
 3x �

 2 
(4) a

1  �
 3,   a

n  �
 a

n �
 1  �

 2
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 U
se this space for
com

putations.
22 Students w

ere asked to w
rite an expression w

hich had a leading 
coefficient of 3 and a constant term

 of �
4. W

hich response is correct?

(1) 3 �
 2x 3 �

 4x 
(3) 4 �

 7x �
 3x 3

(2) 7x 3 �
 3x 5 �

 4 
(4) �

4x 2 �
 3x 4 �

 4

23 Sarah travels on her bicycle at a speed of 22.7 m
iles per hour.

 
W

hat is Sarah’s approxim
ate speed, in kilom

eters per m
inute?

(1) 0.2  
(3) 36.5

(2) 0.6 
(4) 36.6

24 W
hich ordered pair does not fall on the line form

ed by the other 
three?

(1) (16,18)  
(3) (9,10)

(2) (12,12) 
(4) (3,6)
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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 y:

4(y �
 3) ≤

 4(2y �
 1)

 W
ork space for question 25 is continued on the next page.
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  Q
uestion 25 continued
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  T
he set of axes for question 26 is on the next page.

26 G
raph the function f(x) �

 | 12
x �

 3|  over the interval �
8 ≤ x ≤ 0.
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  Q
uestion 26 continued

y

x
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27 T
he table below

 show
s the height in feet, h(t), of a hot-air balloon and the num

ber of m
inutes, t, 

the balloon is in the air.

Tim
e (m

in)
2

5
7

10
12

H
eight (ft)

64
168

222
318

369

 
T

he function h(t) �
 30.5t �

 8.7 can be used to m
odel this data table. 

 
E

xplain the m
eaning of the slope in the context of the problem

.

 
E

xplain the m
eaning of the y-intercept in the context of the problem

.

W
ork space for question 27 is continued on the next page.



 A
lg

e
b

ra
 I –

 v2
0

2
 

21
 

[O
V
ER
] 

  Q
uestion 27 continued
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 W
ork space for question 28 is continued on the next page.

28 F
actor x 4 �

 16 com
pletely.
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  Q
uestion 28 continued
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29 M
ike know

s that (3,6.5) and (4,17.55) are points on the graph of an exponential function, g(x), and 
he w

ants to find another point on the graph of this function.

 
F

irst, he subtracts 6.5 from
 17.55 to get 11.05.

 
N

ext, he adds 11.05 and 17.55 to get 28.6.
 

H
e states that (5,28.6) is a point on g(x).

 
Is he correct? E

xplain your reasoning.

 W
ork space for question 29 is continued on the next page.
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  Q
uestion 29 continued
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 W
ork space for question 30 is continued on the next page.

30 U
se the m

ethod of com
pleting the square to determ

ine the vertex of f(x) �
 x 2 �

 14x �
 15.

State the coordinates of the vertex.
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  Q
uestion 30 continued
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 W
ork space for question 31 is continued on the next page.

31 T
he tem

perature inside a cooling unit is m
easured in degrees C

elsius, C
. Josh w

ants to find out 
how

 cold it is in degrees F
ahrenheit, F.

 
Solve the form

ula C
 �

 59
(F �

 32) for F so that Josh can convert C
elsius to F

ahrenheit.
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  Q
uestion 31 continued
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 W
ork space for question 32 is continued on the next page.

32 Solve 4w
2 �

 12w
 �

 44 �
 0 algebraically for w

, to the nearest hundredth.
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  Q
uestion 32 continued
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  Q
uestion 33 is continued on the next page.

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 Joey recorded his heart rate, in beats per m
inute (bpm

), after doing different num
bers of jum

ping 
jacks. H

is results are show
n in the table below

.

N
um

ber of
Jum

ping Jacks
x

H
eart R

ate
(bpm

)
y

0
68

10
84

15
104

20
100

30
120
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  Q
uestion 33 continued

 
State the linear regression equation that estim

ates the heart rate per num
ber of jum

ping jacks.

 
State the correlation coefficient of the linear regression equation, rounded to the nearest hundredth.

 
E

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

.
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34 H
annah w

ent to the school store to buy supplies and spent $16. She bought four m
ore pencils than 

pens and tw
o few

er erasers than pens. Pens cost $1.25 each, pencils cost $0.55 each, and erasers 
cost $0.75 each.

 
If x represents the num

ber of pens H
annah bought, w

rite an equation in term
s of x that can be 

used to find how
 m

any of each item
 she bought.

 
U

se your equation to determ
ine algebraically how

 m
any pens H

annah bought.

W
ork space for question 34 is continued on the next page.



 A
lg

e
b

ra
 I –

 v2
0

2
 

35
 

[O
V
ER
] 

  Q
uestion 34 continued
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35 G
raph the system

 of inequalities on the set of axes below
:

y ≤ �
34

x �
 5

3x �
 2y �

 4

  T
he set of axes for question 35 is on the next page.

on the next page.
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y

x

  Q
uestion 35 is continued on the next page.

  Q
uestion 35 continued
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Is (6,3) a solution to the system
 of inequalities? E

xplain your answ
er.

  Q
uestion 35 continued
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36 A
 ball is projected up into the air from

 the surface of a platform
 to the ground below

. T
he height 

of the ball above the ground, in feet, is m
odeled by the function f(t) �

 �
16t 2 �

 96t �
 112, w

here 
t is the tim

e, in seconds, after the ball is projected.

 
State the height of the platform

, in feet.

 
State the coordinates of the vertex. E

xplain w
hat it m

eans in the context of the problem
.

  Q
uestion 36 is continued on the next page.
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  Q
uestion 36 continued

State the entire interval over w
hich the ball’s height is decreasing.
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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
t a local garden shop, the price of plants includes sales tax.

 
T

he cost of 4 large plants and 8 m
edium

 plants is $40. T
he cost of 5 large plants and 2 m

edium
 

plants is $28.

 
If l is the cost of a large plant and m

 is the cost of a m
edium

 plant, w
rite a system

 of equations that 
m

odels this situation.

  Q
uestion 37 is continued on the next page.
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  Q
uestion 37 continued

C
ould the cost of one large plant be $5.50 and the cost of one m

edium
 plant be $2.25? Justify your 

answ
er.

D
eterm

ine algebraically both the cost of a large plant and the cost of a m
edium

 plant.
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 Scrap Graph Paper — this sheet will not be scored.
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 Scrap Graph Paper — this sheet will not be scored.
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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 �
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0.264 gallon
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1000 cubic centim
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