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'PS RVFTUJPOT ����, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. 'PS RVFTUJPOT ���2�,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.
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The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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A) Zero

B) One

C) Two

D) More than two
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1

3

8

3x+8=kx+8

In the given equation, k is a constant. If 
the equation has exactly one solution, 
which of the following could NOT be the 
value of k?

How many solutions does the equation 
x(x-4)=(x-1)(x+1) have?

If n is a positive integer, which of the 
following is the equivalent to the 
expression above?

(n√3)

3
1
n

1

18 n

√6n

√12n

22/n

0

12

A(t) = 50(2)t

The function A(t) models the number of liters of a 
fluid in a tank after t hours. Which of the following 
models the number of liters of the fluid in the tank 
after m minutes?

A(m)=50(2)

   

A(m)=50(2)60m

A(m)=50(2)

A(m)=50(2)m

m
60

60
m
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Grid in
result.

Fraction
line

Write
answer
in boxes.

For questions 16–20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answer.
4. Some problems may have more than one

correct answer.  In such cases, grid only one
answer.

5. Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid     are:

7
12

31
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1
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3

1
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3 2
3

Decimal
point
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0

. . . .

1
0
1

0
1
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Answer:  201 – either position is correct
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DIRECTIONS

6

777777
8888888

6

777777
8888888

6
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33333333 33333333
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33333333
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//

3 /1 2
//

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

� �

$0/5*/6&��



��

��

��

��

��

4501
*G ZPV GJOJTI CFGPSF UJNF JT DBMMFE
 ZPVNBZ DIFDL ZPVS XPSL PO UIJT TFDUJPO POMZ�

%P OPU UVSO UP BOZ PUIFS TFDUJPO�

� �

.......................................................................................................................................................................................................................................................

��

4eWeSBM WBMVeT PG Y BOE theJS DPSSeTQPOEJOH WBMVeT PG Z BSe 
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8hBt JT the WBMVe PG L 
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8hBt JT DPT # 

" TZTteN PG tXP MJOeBS eRVBtJPOT hBT OP TPMVtJPOT� 5he 
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the YZ�QMBOe�

5he TeDPOE eRVBtJPO JO the TZTteN JT BY � Z � �
 XheSe B JT B 
DPOTtBOt� 8hBt JT the WBMVe PG B 

'PS the eYQPOeOtJBM GVODtJPO G
 the tBCMe ThPXT TPNe WBMVeT 
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Ce XSJtteO JO the GPSN G	Y
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 XheSe p BOE S BSe DPOTtBOtT� 
8hBt JT the WBMVe PG S 



.BUI5FTU o $BMDVMBUPS
�� .*/65&4
 �� 26&45*0/4

5VSO UP 4FDUJPO � PG ZPVS BOTXFS TIFFU UP BOTXFS UIF RVFTUJPOT JO UIJT TFDUJPO�

� �

$0/5*/6&

'PS RVFTUJPOT ����, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. 'PS RVFTUJPOT �����,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.
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The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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"O BMCeEP  JT the BNPVOt  PG MJHht SeGMeDteE  GSPN B 
TVSGBDe  EJWJEeE  CZ the BNPVOt  PG MJHht  GBMMJOH  PO 
the TVSGBDe � 5he BNPVOt  JT tZQJDBMMZ  NeBTVSeE  JO 
XBttT  QeS  TRVBSe  NeteS � 5he  tBCMe  ThPXT  the 
NJOJNVN  BOE  NBYJNVN  BMCeEPT  GPS  EJGGeSeOt 
tZQeT PG TVSGBDeT PO &BSth�

"MCeEPT PG 7BSJPVT &BSth 4VSGBDeT

'PS XhJDh PG the GPMMPXJOH TVSGBDeT JT the SBOHe PG BMCeEPT 
the HSeBteTt 
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5he tBCMe ThPXT the EJTtSJCVtJPO CZ CSeeE BOE TeY 
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EVSJOH the NPOth PG +VMZ�

4eY

*G B NBMe EPH thBt SeDeJWeE B WBDDJOe EVSJOH the 
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 XhBt JT the 
QSPCBCJMJtZ thBt the EPH CSeeE JT "MBTLBO 
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5he HSBQh  ThPXT the  BWeSBHe heBSt SBte GPS ��  QePQMe 
CeGPSe
     EVSJOH
 BOE BGteS B QeSJPE PG  TtSeOVPVT  eYeSDJTe� 
5he hPSJ[POtBM BYJT ThPXT tJNe
 JO NJOVteT
 BOE the 
WeStJDBM BYJT ThPXT BWeSBHe  heBSt SBte
 JO CeBtT QeS 
NJOVte� 5he eYeSDJTe QeSJPE CeHBO Bt � NJOVteT BOE 
eOEeE Bt �� NJOVteT�

"QQSPYJNBteMZ hPX NBOZ NJOVteT EJE Jt tBLe 
BGteS the eYeSDJTe QeSJPE eOEeE GPS the BWeSBHe 
heBSt SBte tP GJSTt SetVSO tP the BWeSBHe heBSt 
SBte CeGPSe the eYeSDJTe QeSJPE CeHBO 
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Markela opens a bank account that earns interest at 
a rate of 2% compounded annually. She puts $200 in 
the account when she opens it and does not make 
any more deposits into or withdrawals from the 
account for 2 years. If the amount of money in the 
account after 2 years is given by the expression      
200(1.02)2, which of the following expressions gives 
the amount of money in the account after 1 year? 

100(1.02)

200(1.02)

100(1.02)2

200(1.01)2

If 3x=8y and both x and y are positive, which of the 
following equals 40y? 

3
5

x

5
3

x

5x

15x

Questions 11-13 refer to the following information.

   T(n)=80+n
   S(n)=1,280+30n

The given equations model the number of teachers and students in a 
high school from 2002 through 2017. In the equations, n is the 
number of years after 2002, where n is a whole number less than or 
equal to 15. The predicted number of teachers and students are T(n) 
and S(n), respectively.

Based on the model, how many teachers are 
predicted to be in the high school in 2017?

80

90

95

100
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5he tBCMe BCPWe ThPXT the NBTTeT
 JO LJMPHSBNT 	LH

 BOE MeOHthT
 
JO DeOtJNeteST 	DN

 PG the MBSHeTt LOPXO TQeDJNeOT PG the � NPTt 
NBTTJWe tZQeT PG tVStMeT BOE tPStPJTeT� 5he NeBO NBTT PG the � 
tVStMeT BOE tPStPJTeT JT BQQSPYJNBteMZ ���LH� 5he NBTT PG the 
"MEBCSB HJBOt tPStPJTe JT DMPTeTt tP the NeBO NBTT� 8hJDh PG the 
GPMMPXJOH JT tSVe BCPVt the MeOHth PG the "MEBCSB HJBOt tPStPJTe JO 
SeMBtJPO tP the NeEJBO MeOHth PG the � tVStMeT BOE tPStPJTeT 

*t JT the NeEJBO MeOHth�

*t JT �� DN MPOHeS thBO the NeEJBO MeOHth�

*t JT �� DN MPOHeS thBO the NeEJBO MeOHth�

*t JT �� DN ThPSteS thBO the NeEJBO MeOHth�
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The speed of a lightning bolt is approximately 320 
million feet per second. What is the speed, in yards per 
minute?(1 yard = 3 feet)

160 million

960 million

6,400 million

19,200 million

S(t) = 158t2-771t+10,268

The number of students enrolled in a certain university 
t years after 1969 can be modeled by the function S 
above, for 0 < t < 33. The constant term 10,268 in the 
function is an estimate for which of the following?

The number of students enrolled in 1969

The number of students enrolled in 2002

The number of additional students enrolled each year.

The maximum number of students enrolled in a single 
year from 1969 through 2002



20 21

4 4

...............................................................................................................................................................................................................................................................................................................

CO NTI N U E46

A company found that the average customer rating of 
a  certain product can be used to  estimate the total  
income from that product, according to the equation 
y= 44x+500, where y is the income,in dollars, and x is 
the  average customer rating. Which of the  following 
best describes  the slope of the graph  of the  equation  
in the xy-plane?  

 For every increase of 44 in the average customer rating, 
the estimated i ncrease i n i ncome i s $500. 

 For every increase of 1 in the average customer rating, 
the estimated increase in income is $544.

 For every increase of 1 in the average customer rating, 
the estimated increase in income is $500.

For every increase of 1 in the average customer rating, 
the estimated increase in income is $44.

2x-y=3
4x-y=3

How many solutions does the system of equations have?

Zero

Exactly one

Exactly two

Infinitely many
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Y��

Y��

Y�ȼ�

Y�ȼ�

User
Line

User
Line

User
Line

User
Line

User
Line



��

��

��

��

� �

...............................................................................................................................................................................................................................................................................................................

$0/5*/6&��

8hJDh PG the GPMMPXJOH SeQSeTeOtT the QPTJtJWe 
OVNCeS S JODSeBTeE CZ �� 
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8hBt JT the NeEJBO PG the EBtB Tet TVNNBSJ[eE JO the 
GSeRVeODZ tBCMe 
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"O BJSQMBOe VTeT BQQSPYJNBteMZ � HBMMPOT PG GVeM QeS 
NJMe GMPXO� *G the QMBOe hBT ��
��� HBMMPOT PG GVeM Bt 
the CeHJOOJOH PG B tSJQ BOE GMJeT Bt BO BWeSBHe TQeeE 
PG ��� NJMeT QeS hPVS
 XhJDh PG the GPMMPXJOH 
GVODtJPOT eTtJNBteT the BNPVOt PG SeNBJOJOH GVeM 
"	t

 JO HBMMPOT
 t hPVST BGteS the tSJQ CeHBO 
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'PS the RVBESBtJD eRVBtJPO ThPXO
 C JT B DPOTtBOt� 
*G the eRVBtJPO hBT OP SeBM TPMVtJPOT
 XhJDh PG the 
GPMMPXJOH NVTt Ce tSVe 
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-JOeT R BOE S JO the YZ�QMBOe BSe QeSQeOEJDVMBS BOE 
JOteSTeDt Bt the PSJHJO� *G MJOe S QBTTeT thSPVHh 	�
L

 
XhBt JT the eRVBtJPO PG MJOe R 

Z� �LY

Z� ��Y
L

*O the GJHVSe BCPWe
 the DJSDMe hBT DeOteS 0� 8hBt JT the 
BSeB PG the ThBEeE SeHJPO 
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" TVSWeZ BTLeE B DMBTT PG �� TtVEeOtT hPX NBOZ TJCMJOHT 
theZ hBWe� 5he OVNCeS PG TtVEeOtT XhP hBWe POe TJCMJOH JT 
� tJNeT the OVNCeS PG TtVEeOtT
 O
 XhP hBWe tXP PS   NPSe 
TJCMJOHT� *G � TtVEeOtT hBWe OP TJCMJOHT
 XhJDh PG the 
GPMMPXJOH eRVBtJPOT SeQSeTeOtT thJT TJtVBtJPO 
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Grid in
result.

Fraction
line

Write
answer
in boxes.

'PS�RVFTUJPOT���o��
 solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.
3. No question has a negative answer.
4. Some problems may have more than one

correct answer.  In such cases, grid only one
answer.

5. Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid     are:

7
12

31
2

1
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3

1
2

3 2
3

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5
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Answer:  201 – either position is correct
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DIRECTIONS

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
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8888888
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33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

//

3 /1 2
//

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.
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5he TDBtteSQMPt ThPXT the QeSDeOt PG GMJHhtT XJth 
EeMBZeE EeQBStVSeT BOE the QeSDeOt PG GMJHhtT XJth 
EeMBZeE BSSJWBMT
 CZ EeQBStJOH BJSQPSt
 GPS �� 64 
BJSQPStT JO B DeStBJO POe�ZeBS QeSJPE� " MJOe PG CeTt GJt 
JT BMTP ThPXO� 'PS hPX NBOZ PG the �� BJSQPStT XBT 
the QeSDeOt PG GMJHhtT XJth EeMBZeE BSSJWBMT MeTT thBO 
QSeEJDteE CZ the MJOe PG CeTt GJt 

5he QPJOtT JO the GJHVSe ThPXO MJe JO the TBNe QMBOe� 
*G △"#' JT DPOHSVeOt tP △&%(
 XheSe ∠" 
DPSSeTQPOET tP ∠& BOE ∠# DPSSeTQPOET tP ∠%
 XhBt 
JT the NeBTVSe
 JO EeHSeeT
 PG ∠($'  	%JTSeHBSE the 
EeHSee TZNCPM XheO HSJEEJOH ZPVS BOTXeS�


5he HSBQh PG the eRVBtJPO Z�mY�C
 XheSe m BOE C BSe 
DPOTtBOtT
 JT ThPXO JO the YZ�QMBOe� 8hBt JT the WBMVe PG m 

&ZeTQPt
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EJTeBTe

 

JO

 

DPSO

 

thBt

 

JT

 

DBVTeE

 

CZ

 

B

 

GVOHVT� "O BHSJDVMtVSBM SeTeBSDheS JOWeTtJHBteE
XhetheS the QSeTeODe PG eZeTQPt OeDeTTJtBteE
tSeBtNeOt PG B DPSOGJeME VTJOH GVOHJDJEe� 5he tBCMe
ThPXT the SeMBtJPOThJQ CetXeeO the QSeTeODe PG
eZeTQPt JO B DPSOGJeME BOE the OeeE tP VTe GVOHJDJEe�

"DDPSEJOH tP the tBCMe
 XhBt GSBDtJPO PG the DPSOGJeMET XheSe 
BO eZeTQPt XBT PCTeSWeE OeeEeE GVOHJDJEe 
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5he MJOe HSBQh ThPXT the tPtBM MeOHth
 JO NJMeT
 PG 
NBKPS DPNNeSDJBM SBJMSPBE tSBDLT JO the 6OJteE 
4tBteT GSPN ���� tP ����

5he BWeSBHe SBte PG DhBOHe
 JO NJMeT QeS ZeBS
 PG the 
tPtBM MeOHth PG NBKPS DPNNeSDJBM SBJMSPBE tSBDLT JO the 
6OJteE 4tBteT GSPN ���� tP ���� JT m� 8hBt JT the WBMVe 
PG m 

" QBJOtJOH DSeX QBJOteE B tPtBM PG �� hPVTeT JO +VMZ� 
*O "VHVTt
 the OVNCeS PG hPVTeT the DSeX QBJOteE 
XBT �� QeSDeOt NPSe thBO the OVNCeS PG hPVTeT 
theZ QBJOteE JO +VMZ� 8hBt GSBDtJPO PG the tPtBM 
OVNCeS PG hPVTeT the DSeX QBJOteE JO +VMZ BOE 
"VHVTt XBT QBJOteE JO "VHVTt 

" DBS XBT MJTteE XJth B QSJDe PG ���
���� 5he QSJDe 
EeDSeBTeE CZ p� tP ������ 8hBt JT the WBMVe PG p 
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'PS the TZTteN PG eRVBtJPOT BCPWe
 XhBt JT the WBMVe PG the 
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100

.5, 3/2

.7 , 3/4

2400

6/11, .545
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