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IIT
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 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.

 
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.

D
O

 N
O

T O
PEN

 TH
IS EXA

M
IN

ATIO
N

 B
O

O
K

LET U
N

TIL TH
E SIG

N
A

L IS G
IVEN

.
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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 W
hich expression is equivalent to (x 1

 2) 2 2
 5(x 1

 2) 1
 6?

(1) x(x 2
 1) 

(3) (x 2
 4) (x 1

 3)

(2) (x 2
 3) (x 2

 2) 
(4) (x 2

 6) (x 1
 1)

 2 T
o the nearest tenth, the solution to the equation 

 
4300e 0.07x 2

 123 5
 5000 is

(1) 1.1 
(3) 6.3

(2) 2.5 
(4) 68.5
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U
se this space for
com

putations.
3 T

he value of an autom
obile t years after it w

as purchased is given by 
the function V

 5
 38,000(0.84) t. W

hich statem
ent is true?

(1) T
he value of the car increases 84%

 each year.

(2) T
he value of the car decreases 84%

 each year.

(3) T
he value of the car increases 16%

 each year.

(4) T
he value of the car decreases 16%

 each year.

4 W
hich function represents exponential decay?

(1) p(x) 5
 (  1 

__ 4  ) 2
x 

(3) r(x) 5
 2.3

2x

(2) q(x) 5
 1.8

2
x 

(4) s(x) 5
 4  x__2
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U
se this space for
com

putations.
5 T

he expression x
x

x
x

5
4

14
2

4
2

 is equivalent to

(1) x 3 2
 2x 2 2

 x 1
 6 1

    2 
_____ 
x 1

 2

(2) x 3 2
 5x 1

 4 2
    14 
_____ 
x 1

 2

(3) x 3 1
 2x 2 2

 x 1
 2 1

   18 
_____ 
x 1

 2

(4) x 3 1
 2x 2 2

 9x 1
 22 2

     30 
_____ 
x 1

 2

6 T
he sum

 of the first 20 term
s of the series 2

2 1
 6 2

 18 1
 54 2

 …
 is

(1) 2
610 

(3) 1,743,392,200

(2) 2
59 

(4) 2,324,522,934
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U
se this space for
com

putations.
 7 If f(x) 5

 2x 4 2
 x 3 2

 16x 1
 8, then f(  1__2  )

(1) equals 0 and 2x 1
 1 is a factor of f(x)

(2) equals 0 and 2x 2
 1 is a factor of f(x)

(3) does not equal 0 and 2x 1
 1 is not a factor of f(x)

(4) does not equal 0 and 2x 2
 1 is a factor of f(x)

 8 If (6 2
 ki) 2 5

 27 2
 36i, the value of k is

(1) 2
36 

(3) 3

(2) 2
3 

(4) 6
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U
se this space for
com

putations.
 9 W

hat is the solution set of the equation 
2

6
1

1
1

=
x

x
x

x
x

2
3

3 2
?

(1) {2
3} 

(3) {3}

(2) {2
3,0}  

(4) {0,3}

10 H
ow

 m
any real solutions exist for the system

 of equations below
?

 
y 5

  1__4  x 2
 8

 
y 5

  1__2  x 2 1
 2x

(1) 1 
(3) 3

(2) 2 
(4) 0
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U
se this space for
com

putations.
11 W

hich equation represents a polynom
ial identity?

(1) x 3 1
 y

3 5
 (x 1

 y) 3

(2) x 3 1
 y

3 5
 (x 1

 y)(x 2 2
 xy 1

 y
2)

(3) x 3 1
 y

3 5
 (x 1

 y)(x 2 2
 xy 2

 y
2)

(4) x 3 1
 y

3 5
 (x 2

 y)(x 2 1
 xy 1

 y
2)

12 G
iven x .

 0, the expression xx

1512

 can be rew
ritten as

(1)  
x

3
 

(3)  
x 1

3
10

(2)  2
x

3
10

 
(4)  

x 10
3
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U
se this space for
com

putations.
13 A

 cyclist pedals a bike at a rate of 60 revolutions per m
inute. T

he 
height, h, of a pedal at tim

e t, in seconds, is plotted below
.

–5 –4 –3 –2 –1 1 2 3 4 5

1
5

h

t

T
he graph can be m

odeled by the function h(t) 5
 5sin(kt), w

here k is 
equal to

(1) 1 
(3) 60

(2) 2
 

(4)  
 

___ 
30
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14 W
hich statem

ent about data collection is m
ost accurate?

(1) A
 survey about parenting styles given to every tenth student 

entering the library w
ill provide unbiased results.

(2) A
n observational study allow

s a researcher to determ
ine the cause 

of an outcom
e.

(3) M
argin of error increases as sam

ple size increases.

(4) A
 survey collected from

 a random
 sam

ple of students in a school 
can be used to represent the opinions of the school population.

U
se this space for
com

putations.

15 If f(x) 5
  1__2  x 1

 2, then the inverse function is

(1) f 2
1(x) 5

 2
 1__2  x 2

 2 
(3) f 2

1(x) 5
 2x 2

 4

(2) f 2
1(x) 5

 1__2  x 2
 1 

(4) f 2
1(x) 5

 2x 1
 2
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U
se this space for
com

putations.
16 G

iven f(x) 5
 x 4 2

 x 3 2
 6x 2, for w

hat values of x w
ill f(x) .

 0? 

(1) x ,
 2

2, only 
(3) x ,

 2
2 or 0 

 x 
 3

(2) x ,
 2

2 or x .
 3 

(4) x .
 3, only

17 F
or w

hich approxim
ate value(s) of x w

ill log(x 1
 5) 5

 |x 2
 1| 2

 3?

(1) 5, 1 
(3) 2

2.41, 5

(2) 2
2.41, 0.41 

(4) 5, only
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U
se this space for
com

putations.
18 C

onsider a cubic polynom
ial w

ith the characteristics below
.

• exactly one real root
• as x 

 `
, f(x) 

 2
`

G
iven a .

 0 and b .
 0, w

hich equation represents a cubic 
polynom

ial w
ith these characteristics?

(1) f(x) 5
 (x 2

 a)(x 2 1
 b) 

(3) f(x) 5
 (a 2

 x 2)(x 2 1
 b)

(2) f(x) 5
 (a 2

 x)(x 2 1
 b) 

(4) f(x) 5
 (x 2

 a)(b 2
 x 2)
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U
se this space for 
com

putations.
19 B

etty conducted a survey of her class to see if they like pizza. She  
gathered 200 responses and 65%

 of the voters said they did like 
pizza. B

etty then ran a sim
ulation of 400 m

ore surveys, each w
ith 

200 responses, assum
ing that 65%

 of the voters w
ould like pizza. 

T
he output of the sim

ulation is show
n below

.

 

S
am

ples = 400
M

ean = 0.654
S

D
 = 0.035

0.55
0 10 20 30 40 50

0.60
0.65

Proportion

Frequency

0.70
0.75

Q
uestion 19 is continued on the next page.
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U
se this space for
com

putations.
C

onsidering the m
iddle 95%

 of the data, w
hat is the m

argin of error 
for the sim

ulation?

(1) 0.01 
(3) 0.05

(2) 0.02 
(4) 0.07

20 If cos A
 5

 
53

 and tan A
 ,

 0, w
hat is the value of sin A

?

(1) 23  
(3) 

23
2

(2)  
53

2
 

(4) 
35

Q
uestion 19 continued
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U
se this space for
com

putations.
21 A

 tree farm
 initially has 150 trees. E

ach year, 20%
 of the trees are cut 

dow
n and 80 seedlings are planted. W

hich recursive form
ula m

odels 
the num

ber of trees, a
n , after n years?

(1) a
1  5

 150 
(3) a

n  5
 150(0.2) n 1

 80
 

a
n  5

 a
n

2
1 (0.2) 1

 80

(2) a
1  5

 150 
(4) a

n  5
 150(0.8) n 1

 80
 

a
n  5

 a
n

2
1 (0.8) 1

 80

22 W
hich equation represents a parabola w

ith a focus of (4,2
3) and 

directrix of y 5
 1?

(1) (x 2
 1) 2 5

 4(y 1
 3) 

(3) (x 1
 4) 2 5

 4(y 2
 3)

(2) (x 2
 1) 2 5

 2
8(y 2

 3) 
(4) (x 2

 4) 2 5
 2

8(y 1
 1)
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U
se this space for
com

putations.
23 M

ia has a student loan that is in deferm
ent, m

eaning that she does 
not need to m

ake paym
ents right now

. T
he balance of her loan 

account during her deferm
ent can be represented by the function 

f(x) 5
 35,000(1.0325) x, w

here x is the num
ber of years since the 

deferm
ent began. If the bank decides to calculate her balance show

ing 
a m

onthly grow
th rate, an approxim

ately equivalent function w
ould be

(1) f(x) 5
 35,000(1.0027) 12x 

(3) f(x) 5
 35,000(1.0325) 12x

(2) f(x) 5
 35,000(1.0027) x__12 

(4) f(x) 5
 35,000(1.0325) x__12
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U
se this space for
com

putations.
24 W

hich graph show
s a quadratic 

x

y0(1)

Q
uestion 24 is continued on the next page.

24 W
hich graph show

s a quadratic function w
ith tw

o im
aginary zeros?

y

x
0(2)
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U
se this space for
com

putations.
Q

uestion 24 continued

y

x
0(3)

y

x
0(4)
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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 A
lgebraically determ

ine the zeros of the function below
.

r(x) 5
 3x 3 1

 12x 2 2
 3x 2

 12

W
ork space for question 25 is continued on the next page.
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Q
uestion 25 continued
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26 G
iven a .

 0, solve the equation a
a

x
1

2
3

 for x algebraically.
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27 G
iven P(A

) 5
  1__3   and P(B

) 5
  5__12 , w

here A
 and B

 are independent events, determ
ine P(A

 
 B

).



A
lg

e
b

ra
 II –

 Ja
n

. ’2
3

 
24

28 T
he scores on a collegiate m

athem
atics readiness assessm

ent are approxim
ately norm

ally 
distributed w

ith a m
ean of 680 and a standard deviation of 120.

D
eterm

ine the percentage of scores betw
een 690 and 900, to the nearest percent.
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29 C
onsider the data in the table below

.

x
1

2
3

4
5

6
y

3.9
6

11
18.1

28
40.3

State an exponential regression equation to m
odel these data, rounding all values to the nearest 

thousandth.
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W
ork space for question 30 is continued on the next page.

30 W
rite the expression A

(x) • B
(x) 2

 3C
(x) as a polynom

ial in standard form
.

A
(x) 5

 x 3 1
 2x 2

 1
B

(x) 5
 x 2 1

 7
C

(x) 5
 x 4 2

 5x
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Q
uestion 30 continued
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31 O
ver the set of integers, com

pletely factor x 4 2
 5x 2 1

 4.



A
lg

e
b

ra
 II –

 Ja
n

. ’2
3

 
29

 
[O

V
ER

] 

32 N
atalia’s teacher has given her the follow

ing inform
ation about angle 

.

•  
 ,

 
 ,

 2

•  cos 
 5

 
34

 

E
xplain how

 N
atalia can determ

ine if the value of tan 
 is positive or negative.
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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 Solve the equation 
x

x
49

10
5

2
 algebraically.

W
ork space for question 33 is continued on the next page.
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Q
uestion 33 continued
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Q
uestion 34 is continued on the next page.

34 Joette is playing a carnival gam
e. T

o w
in a prize, one has to correctly guess w

hich of five 
equally sized regions a spinner w

ill land on, as show
n in the diagram

 below
.

1

5
4

3

2

She com
plains that the gam

e is unfair because her favorite num
ber, 2, has only been spun once in 

ten tim
es she played the gam

e.

State the proportion of 2’s that w
ere spun.
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Q
uestion 34 continued

State the theoretical probability of spinning a 2.

Q
uestion 34 is continued on the next page.
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Q
uestion 34 continued

T
he sim

ulation output below
 show

s the results of sim
ulating ten spins of a fair spinner, repeated 

100 tim
es.

Proportion of 2’s
0

0.10
0.20

0.30
0.40

0.50
0.60

0 10 20 30 40

Q
uestion 34 is continued on the next page.
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Q
uestion 34 continued

D
oes the output indicate that the carnival gam

e w
as unfair? E

xplain your answ
er. 
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Q
uestion 35 is continued on the next page.

c(x)

x

35 G
raph c(x) 5

 2
9(3) x2

4 1
 2 on the axes below

.
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Q
uestion 35 continued

D
escribe the end behavior of c(x) as x approaches negative infinity.

D
escribe the end behavior of c(x) as x approaches positive infinity.
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W
ork space for question 36 is continued on the next page.

36 T
he m

onthly high tem
perature (°F

) in B
uffalo, N

ew
 York can be m

odeled by 
B

(m
) 5

 24.9sin(0.5m
 2

 2.05) 1
 55.25, w

here m
 is the num

ber of the m
onth and January 5

 1.

F
ind the average rate of change in the m

onthly high tem
perature betw

een June and O
ctober, to 

the nearest hundredth.

E
xplain w

hat this value represents in the given context.
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Q
uestion 36 continued
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Q
uestion 37 is continued on the next page.

37 O
bjects cool at different rates based on the form

ula below
.

T 5
 ( T

0  2
 T

R ) e
2

rt 1
 T

R

T
0 : initial tem

perature
T

R : room
 tem

perature
r: rate of cooling of the object
t: tim

e in m
inutes that the object cools to a tem

perature, T

M
ark m

akes T
-shirts using a hot press to transfer designs to the shirts. H

e rem
oves a shirt from

 
a press that heats the shirt to 400°F

. T
he rate of cooling for the shirt is 0.0735 and the room

 
tem

perature is 75°F
. U

sing this inform
ation, w

rite an equation for the tem
perature of the shirt, 

T, after t m
inutes.

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]

P
art IV
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U
se the equation to find the tem

perature of the shirt, to the nearest degree, after five m
inutes.

Q
uestion 37 is continued on the next page.

Q
uestion 37 continued



Q
uestion 37 is continued on the next page.

Q
uestion 37 continued

A
t the sam

e tim
e, M

ark’s friend Jeanine rem
oves a hoodie from

 a press that heats the hoodie to 
450°F

. A
fter eight m

inutes, the hoodie m
easured 270°F

. T
he room

 tem
perature is still 75°F

. 
D

eterm
ine the rate of cooling of the hoodie, to the nearest ten thousandth.

A
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Q
uestion 37 continued

T
he T

-shirt and hoodie w
ere rem

oved at the sam
e tim

e. D
eterm

ine w
hen the tem

perature w
ill be 

the sam
e, to the nearest m

inute.
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