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Isolating a variable_________________________________________________________________________ 
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3x x x x+ + + − 3 − 2 = 7 + +x x
In the equation above, what is the value of x ?

A) −
5
7

B)

C)

1

12
7

D) 3
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If x2 + 8 = 16, what is the value of x + 4 ?

Isolating a variable_________________________________________________________________________ 
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 XIBU JT UIF WBMVF PG r� � �  
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� �( )� �p p� ¦( )� � �p
8IBU WBMVF PG p JT UIF TPMVUJPO PG UIF FRVBUJPO
BCPWF 
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*G a � � � BOE � �a x� 
 XIBU JT UIF WBMVF PG x  

Isolating a variable_________________________________________________________________________ 
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If x + 9 = 64 , what is the value of x ?

A) 5
B) 5
C) 25
D) 55
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h = −16t2 + vt + k
The equation above gives the height h, in feet, of a
ball t seconds after it is thrown straight up with an
initial speed of v feet per second from a height of
k feet. Which of the following gives v in terms of
h, t, and k ?

A) v h= + k − 1 t6

B) v = h
t

− +k 16

C) v = +h k
t

− 16t

D) v −h k
t

+ 16t=

7�����5FTU���4FD��

A bricklayer uses the formula = 7 An h to estimate
the number of bricks, n, needed to build a wall that
is A feet long and h feet high. Which of the
following correctly expresses A in terms of
n and h ?

A)
nh

=
7

A

B)
h
n

=
7

A

C)
n
h

=
7

A

D)
n

h
=

7 +
A

Isolating a variable (Word Problem Variety)_______________________________________________________________________
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▼
Questions 9 and 10 refer to the following information.

= 1,052 + 1.08a t

The speed of a sound wave in air depends on the air
temperature. The formula above shows the relationship
between a, the speed of a sound wave, in feet per second,
and t, the air temperature, in degrees Fahrenheit (°F).

9���5FTU���4FD��
Which of the following expresses the air temperature
in terms of the speed of a sound wave?

a= − 1,052
1.08

a= + 1,052
1.08

a= 1,052 −
1.08

A) t

B) t

C) t

D) t
a

= 1.08
+ 1,052

10��5FTU���4FD��
At which of the following air temperatures will the
speed of a sound wave be closest to 1,000 feet per
second?

A) −46°F
B) −48°F
C) −49°F
D) −50°F

I
P
πr

=
4 2

At a large distance r from a radio antenna, the intensity
of the radio signal I is related to the power of the
signal P by the formula above.
22���5FTU���4FD��

Which of the following expresses the square of the
distance from the radio antenna in terms of the
intensity of the radio signal and the power of the
signal?

IP
π

=
4

2

P
πI

=
4

2

πI
P

2 =
4

A) r

B) r

C) r

D) r
I
πP

=
4

2

Isolating a variable (Word Problem Variety)_______________________________________________________________________
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yx y y� � xy� x y� x	 ¦ � � � 
 ¦ 	¦ � � y� ¦ 
� �

8IJDI PG UIF GPMMPXJOH JT FRVJWBMFOU UP UIF
FYQSFTTJPO BCPWF 

"
 �x y� �

#
 x� ¦y y� ��

$
 x y� � x� y� �

%
 x y� � x�� � ¦y y� �
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8IJDI PG UIF GPMMPXJOH JT FRVJWBMFOU UP UIF TVN PG
UIF FYQSFTTJPOT a� ¦ � BOE a � �  

"
 � �a a

#
 a� ¦ �

$
 �a�

%
 a�

3����5FTU���4FD��

What is the sum of the complex numbers 2 + 3i and
4 + 8i, where i = −1 ?

A) 17
B) 17i
C) 6 + 11i
D) 8 + 24i

&oPbining /iNe 7erPs______________________________________________________________________ 
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*G
x x
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If w3
5

=
4
3

, what is the value of w ?

A)
9

20

B)
4
5

C)
5
4

D)
20
9
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If =x y
2
3

and y = 18, what is the value of x2 − 3 ?

A) 21
B) 15
C) 12
D) 10

17���5FTU���4FD��

2
3

t =
5
2

What value of t is the solution of the equation
above?

����5FTU���4FD��

*G t
t
� �
¦ �

� ��
 XIBU JT UIF WBMVF PG t  

"
 ��
��

#


$


%
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�
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*G ¦a b
b
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�


 XIJDI PG UIF GPMMPXJOH NVTU BMTP CF

USVF 

"
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b
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#
 a
b

� ��
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$
 a b
b
� � ��

�

%
 a b
b
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If
a

b
2

=
1
2

, what is the value of
b
a

?

A)
1
8

B)
1
4

C) 2

D) 4

������5FTU���4FD��

*G a
b

� �
 XIBU JT UIF WBMVF PG b
a
�  
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R F
�N F

�

" XFCTJUF VTFT UIF GPSNVMB BCPWF UP DBMDVMBUF B
TFMMFS�T SBUJOH
 R
 CBTFE PO UIF OVNCFS PG GBWPSBCMF
SFWJFXT
 F
 BOE VOGBWPSBCMF SFWJFXT
 N� 8IJDI PG
UIF GPMMPXJOH FYQSFTTFT UIF OVNCFS PG GBWPSBCMF
SFWJFXT JO UFSNT PG UIF PUIFS WBSJBCMFT 

RN
R

�
¦ �

RN
R

�
� ¦

N
R

�
� ¦

"
 F

#
 F

$
 F

%
 F N
R

�
¦ �

The formula below is often used by project managers
to compute E, the estimated time to complete a job,
where O is the shortest completion time, P is the
longest completion time, and M is the most likely
completion time.

E
+ 4O M + P

=
6

Which of the following correctly gives P in terms of
E, O, and M ?

A) = 6P E − O − 4M

B) = −6P E + +O 4M

+ 4O M + E
=

6
C) P

D) P
+ 4O M − E

=
6

5ational (TXations �:orG SrobleP variet\�              _______________________________________ ______________      
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m

r r

r
P�
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���
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�
���
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���
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N

N

⎜⎜⎝
⎛⎜ ⎟⎟⎠⎜⎜⎝

⎞⎟⎛⎜ ⎟⎟⎠
⎞⎟

⎜⎜⎝
⎛⎜ ⎟⎟⎠

⎞⎟

5IF GPSNVMB BCPWF HJWFT UIF NPOUIMZ QBZNFOU m
OFFEFE UP QBZ PGG B MPBO PG P EPMMBST BU r QFSDFOU
BOOVBM JOUFSFTU PWFS N NPOUIT� 8IJDI PG UIF
GPMMPXJOH HJWFT P JO UFSNT PG m, r
 BOE N  

"
 P

rr

r
m�

�
���
� �

�
���

� �
�
���

¦ �

N

N

⎜⎜⎝
⎛⎜ ⎟⎟⎠⎜⎜⎝

⎞⎟⎛⎜ ⎟⎟⎠
⎞⎟

⎜⎜⎝
⎛⎜ ⎟⎟⎠

⎞⎟

#

⎜⎜⎝
⎛⎜ ⎟⎟⎠

⎞⎟

⎛⎜⎜⎜⎝ ⎟⎟⎠⎜⎜⎝
⎞⎟⎛⎜ ⎟⎟⎠

⎞⎟
P

r

rr
m�

� �
�
���

¦ �

�
���
� �

�
���

N

N

$
 P r m� ⎜⎜⎝�
���
⎛⎜ ⎟⎟⎠

⎞⎟

%
 P r
m⎛⎜⎜� ⎜⎝ ⎟⎟⎠

�
��� ⎞⎟
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XIFSF a JT B QPTJUJWF DPOTUBOU BOE x ȶ ¦��

8IBU JT UIF WBMVF PG a  
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a
�
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USVF GPS BMM WBMVFT PG x ȶ 
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� � �a a�� �b �� �b�

8IJDI PG UIF GPMMPXJOH JT FRVJWBMFOU UP UIF
FYQSFTTJPO TIPXO BCPWF 

"
 	� � �a b� �

�

#
 	� � �a b
�

$
 	� � �a b� �

�

%
 	� � �a b
�

0aniSXlating ([Sressions �(TXivalenF\ 3roblePs�_________________________________________________ 
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Which of the following is equivalent to x3 +( )5 − 6 ?

A) x3 − 3
B) x3 − 1
C) x3 + 9
D) 15x − 6

7����5FTU���4FD��

�����5FTU���4FD��

�	� � �
	�x x � �

8IJDI PG UIF GPMMPXJOH JT FRVJWBMFOU UP UIF
FYQSFTTJPO BCPWF 

"
 ��x

#
 ��x� � �

$
 �� � � ��x x � �

%
 ��x� � �

SAT Math Concepts Book Prowess Test Prep / 2019

Page 16



2 + 6x x + 4

Which of the following is equivalent to the
expression above?

A) x + 3( )2 + 5

B) x + 3( )2 − 5

C) x − 3( )2 + 5

D) x − 3( )2 − 5

0aniSXlating ([Sressions �(TXivalenF\ 3roblePs�_________________________________________________ 

�����5FTU���4FD��

x
x� ¦ �
� �

JT FRVJWBMFOU UP XIJDI PG UIF5IF FYQSFTTJPO

GPMMPXJOH 

"
 � ¦ �
�

#
 � ¦ �
�

$

x

� ¦ �

%

x

� ¦

� �

��
� �

�����5FTU���4FD��

*G x � �
 XIJDI PG UIF GPMMPXJOH JT FRVJWBMFOU

UP

x

�
� � �

� �

 

"

x

� � x

x� � �
� � �x � �

#
 x � �x � �
x� � �

�

$
 x� � �

%
 � � �x x � �
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x

Which of the following expressions is equivalent to
2 − 2x x − 5

− 3
?

x
− 5 − 20

− 3

x
− 5 − 10

− 3

x
+ 1 − 8

− 3

A) x

B) x

C) x

D) x
x

+ 1 − 2
− 3

0aniSXlating ([Sressions �(TXivalenF\ 3roblePs�_________________________________________________ 
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f x( ) = x x

g x( ) = x

− 9

− 2x − 3

3

2

Which of the following expressions is equivalent to

f ( )x
g x( )

, for x > 3 ?

A)
x

1

B) x
x

+ 1

+ 3
+ 1

C)
x + 1

x x( − 3)

D) x x(
x

+ 3
+ 1

)
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� Which�of�the�following�is�the�graph�of�the�equation�y�= 2x�− 5

in�the�xy-plane?

A

O x

y

5–
5

–
5

5

B

O x

y

5–
5

–
5

5

C

O x

y

5–
5

–
5

5
D

O x

y

5–
5

–
5

5

2���5��FTU���4FD��

m

d

10 432
Time (minutes)

D
ist

an
ce

 tr
av

ele
d 

(fe
et

)

5 76

7
6
5
4
3
2
1
0

The graph above shows the distance traveled d,
in feet, by a product on a conveyor belt m minutes
after the product is placed on the belt. Which of the
following equations correctly relates d and m ?

A) = 2d m

B) = 1d m
2

C) d m= + 2

D) = 2d m + 2
����5FTU���4FD��

O x

y

�

�

ℓ

8IJDI PG UIF GPMMPXJOH JT BO FRVBUJPO PG MJOF A JO
UIF xy�QMBOF BCPWF 

"
 x � �
#
 y � �
$
 �y x
%
 y x� � �

/inear )XnFtions �8sing \   P[�b�_______ ________  _________________________________________ 
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10
12
14
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20

Time (hours)
50 2 31 4

To
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)

Total Cost of Renting
a Boat by the Hour

h

C

The graph above displays the total cost C, in dollars, of
renting a boat for h hours.

16��5FTU���4FD��
Which of the following represents the relationship
between h and C ?

A) = 5C h

B) =C h
3
4

+ 5

C) = 3C h + 5

D) = 3h C

/inear )XnFtions �8sing \   P[�b�

28���5FTU���4FD��

E x

C

D

B

y

–6 –4 –2 2 4 6

2

4

6

–2

–4

–6

A

In the xy-plane above, ABCD is a square and
point E is the center of the square. The coordinates
of points C and E are (7, 2) and (1, 0),
respectively. Which of the following is an equation
of the line that passes through points B and D ?

A) = −3y x − 1

B) = −3(y x − 1)

C) = −y x
1
3

+ 4

D) = −y x
1
3

− 1
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x
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ℓ
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��
 k
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	�
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��


*O UIF xy�QMBOF BCPWF
 MJOF A JT QBSBMMFM UP MJOF k�
8IBU JT UIF WBMVF PG p  

"
 �
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$
 �
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�����5FTU���4FD��

8IJDI PG UIF GPMMPXJOH FRVBUJPOT SFQSFTFOUT B MJOF
UIBU JT QBSBMMFM UP UIF MJOF XJUI FRVBUJPO
y � ¦�x � �  

"
 x� � �y � ��
#
 x� ¦ y � �
$
 x� ¦ �y � �
%
 x � �y � �
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,BUIZ JT B SFQBJS UFDIOJDJBO GPS B QIPOF DPNQBOZ�
&BDI XFFL
 TIF SFDFJWFT B CBUDI PG QIPOFT UIBU OFFE
SFQBJST� 5IF OVNCFS PG QIPOFT UIBU TIF IBT MFGU UP GJY
BU UIF FOE PG FBDI EBZ DBO CF FTUJNBUFE XJUI UIF
FRVBUJPO � ��� ¦ ��P d
 XIFSF P JT UIF OVNCFS PG
QIPOFT MFGU BOE d JT UIF OVNCFS PG EBZT TIF IBT
XPSLFE UIBU XFFL� 8IBU JT UIF NFBOJOH PG UIF
WBMVF ��� JO UIJT FRVBUJPO 

"
 ,BUIZ XJMM DPNQMFUF UIF SFQBJST XJUIJO ��� EBZT�
#
 ,BUIZ TUBSUT FBDI XFFL XJUI ��� QIPOFT UP GJY�
$
 ,BUIZ SFQBJST QIPOFT BU B SBUF PG ��� QFS IPVS�
%
 ,BUIZ SFQBJST QIPOFT BU B SBUF PG ��� QFS EBZ�

������5FTU���4FD��

� �h a � ����
" QFEJBUSJDJBO VTFT UIF NPEFM BCPWF UP FTUJNBUF UIF
IFJHIU h PG B CPZ
 JO JODIFT
 JO UFSNT PG UIF CPZ�T
BHF a
 JO ZFBST
 CFUXFFO UIF BHFT PG � BOE �� #BTFE
PO UIF NPEFM
 XIBU JT UIF FTUJNBUFE JODSFBTF
 JO
JODIFT
 PG B CPZ�T IFJHIU FBDI ZFBS 

"
 �
#
 ���
$
 ���
%
 ����

/inear (TXations �8sing \   P[ � b in :orG 3robleP 9ariet\�_______________________________________________ 

8���5FTU���4FD��

The average number of students per classroom at
Central High School from 2000 to 2010 can be
modeled by the equation y = 0.56x + 27.2, where
x represents the number of years since 2000, and
y represents the average number of students per
classroom. Which of the following best describes the
meaning of the number 0.56 in the equation?

A) The total number of students at the school
in 2000

B) The average number of students per classroom
in 2000

C) The estimated increase in the average number of
students per classroom each year

D) The estimated difference between the average
number of students per classroom in 2010
and in 2000
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*O BJS
 UIF TQFFE PG TPVOE S
 JO NFUFST QFS TFDPOE

JT B MJOFBS GVODUJPO PG UIF BJS UFNQFSBUVSF T
 JO
EFHSFFT $FMTJVT
 BOE JT HJWFO CZ S T( ) � ���T � ������
8IJDI PG UIF GPMMPXJOH TUBUFNFOUT JT UIF CFTU
JOUFSQSFUBUJPO PG UIF OVNCFS ����� JO UIJT DPOUFYU 

"


#


5IF TQFFE PG TPVOE
 JO NFUFST QFS TFDPOE
 BU
�¡$
5IF TQFFE PG TPVOE
 JO NFUFST QFS TFDPOE

BU ���¡$

$
 5IF JODSFBTF JO UIF TQFFE PG TPVOE
 JO NFUFST QFS
TFDPOE
 UIBU DPSSFTQPOET UP BO JODSFBTF PG �¡$

%
 5IF JODSFBTF JO UIF TQFFE PG TPVOE
 JO NFUFST QFS
TFDPOE
 UIBU DPSSFTQPOET UP BO JODSFBTF PG ���¡$

1�����5FTU���4FD�
� Salim wants to purchase tickets from a vendor to

watch a tennis match. The vendor charges a
one-time service fee for processing the purchase of
the tickets. The equation = 15T n + 12 represents
the total amount T, in dollars, Salim will pay for
n tickets. What does 12 represent in the equation?

A) The price of one ticket, in dollars
B) The amount of the service fee, in dollars
C) The total amount, in dollars, Salim will pay for

one ticket
D) The total amount, in dollars, Salim will pay for

any number of tickets
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Total Cost of Renting
a Boat by the Hour

h

C

The graph above displays the total cost C, in dollars, of
renting a boat for h hours.

15����5FTU���4FD��
What does the C-intercept represent in the graph?

A) The initial cost of renting the boat
B) The total number of boats rented
C)
D)

The total number of hours the boat is rented
The increase in cost to rent the boat for each
additional hour
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" TUBSU�VQ DPNQBOZ PQFOFE XJUI � FNQMPZFFT�
5IF DPNQBOZ�T HSPXUI QMBO BTTVNFT UIBU � OFX
FNQMPZFFT XJMM CF IJSFE FBDI RVBSUFS 	FWFSZ
� NPOUIT
 GPS UIF GJSTU � ZFBST� *G BO FRVBUJPO JT
XSJUUFO JO UIF GPSN y a� �x b UP SFQSFTFOU UIF
OVNCFS PG FNQMPZFFT
 y
 FNQMPZFE CZ UIF
DPNQBOZ x RVBSUFST BGUFS UIF DPNQBOZ PQFOFE
 XIBU
JT UIF WBMVF PG b  

35���5FTU���4FD��

= 18a t + 15

Jane made an initial deposit to a savings account.
Each week thereafter she deposited a fixed amount
to the account. The equation above models the
amount a, in dollars, that Jane has deposited after
t weekly deposits. According to the model, how
many dollars was Jane’s initial deposit? (Disregard
the $ sign when gridding your answer.)

32��5FTU���4FD��

2

The normal systolic blood pressure P, in millimeters

of mercury, for an adult male x years old can be
x + 220

modeled by the equation P = . According to

the model, for every increase of 1 year in age, by how

many millimeters of mercury will the normal systolic

blood pressure for an adult male increase?
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"U B SFTUBVSBOU
 n DVQT PG UFB BSF NBEF CZ BEEJOH
t UFB CBHT UP IPU XBUFS� *G t n� � 
� IPX NBOZ
BEEJUJPOBM UFB CBHT BSF OFFEFE UP NBLF FBDI
BEEJUJPOBM DVQ PG UFB 

"
 /POF
#
 0OF
$
 5XP
%
 5ISFF

/inear (TXations �8sing \   P[ � b in :orG 3robleP 9ariet\�_______________________________________________ 

Questions 16 and 17 refer to the following
information.

Mr. Martinson is building a concrete patio in his
backyard and deciding where to buy the materials and
rent the tools needed for the project. The table below
shows the materials’ cost and daily rental costs for three
different stores.

Store
Materials’
Cost, M
(dollars)

Rental cost of
wheelbarrow, W
(dollars per day)

Rental cost of
concrete
mixer, K

(dollars per day)
A 750 15 65
B 600 25 80
C 700 20 70

The total cost, y, for buying the materials and renting the
tools in terms of the number of days, x, is given by
y M= + (W + K) .x

17��5FTU���4FD��
If the relationship between the total cost, y, of buying
the materials and renting the tools at Store C and the
number of days, x, for which the tools are rented is
graphed in the xy-plane, what does the slope of the
line represent?

A) The total cost of the project
B) The total cost of the materials
C) The total daily cost of the project
D) The total daily rental costs of the tools
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C � �
�
	F ¦ ��


5IF FRVBUJPO BCPWF TIPXT IPX B UFNQFSBUVSF F

NFBTVSFE JO EFHSFFT 'BISFOIFJU
 SFMBUFT UP B
UFNQFSBUVSF C
 NFBTVSFE JO EFHSFFT $FMTJVT� #BTFE
PO UIF FRVBUJPO
 XIJDI PG UIF GPMMPXJOH NVTU CF USVF 

*� " UFNQFSBUVSF JODSFBTF PG � EFHSFF

�

'BISFOIFJU JT FRVJWBMFOU UP B UFNQFSBUVSF
�JODSFBTF PG EFHSFF $FMTJVT�

**� " UFNQFSBUVSF JODSFBTF PG � EFHSFF $FMTJVT
JT FRVJWBMFOU UP B UFNQFSBUVSF JODSFBTF PG
��� EFHSFFT 'BISFOIFJU�

�***� " UFNQFSBUVSF JODSFBTF PG EFHSFF
�

'BISFOIFJU JT FRVJWBMFOU UP B UFNQFSBUVSF
JODSFBTF PG � EFHSFF $FMTJVT�

"
 * POMZ
#
 ** POMZ
$
 *** POMZ
%
 * BOE ** POMZ
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.BSJB QMBOT UP SFOU B CPBU� 5IF CPBU SFOUBM DPTUT ���
QFS IPVS
 BOE TIF XJMM BMTP IBWF UP QBZ GPS B XBUFS
TBGFUZ DPVSTF UIBU DPTUT ���� .BSJB XBOUT UP TQFOE OP
NPSF UIBO ���� GPS UIF SFOUBM BOE UIF DPVSTF� *G UIF
CPBU SFOUBM JT BWBJMBCMF POMZ GPS B XIPMF OVNCFS PG
IPVST
 XIBU JT UIF NBYJNVN OVNCFS PG IPVST GPS
XIJDI .BSJB DBO SFOU UIF CPBU 

8����5FTU���4FD��
In a video game, each player starts the game with
k points and loses 2 points each time a task is not
completed. If a player who gains no additional
points and fails to complete 100 tasks has a score of
200 points, what is the value of k ?

A) 0
B) 150
C) 250
D) 400

/inear (TXations �:orG 3robleP 9ariet\ � %XilGing tKe /ine (TXation�__________________________________________ 

32����5FTU���4FD��
The posted weight limit for a covered wooden bridge
in Pennsylvania is 6000 pounds. A delivery truck
that is carrying x identical boxes each weighing
14 pounds will pass over the bridge. If the combined
weight of the empty delivery truck and its driver is
4500 pounds, what is the maximum possible value
for x that will keep the combined weight of the
truck, driver, and boxes below the bridge’s posted
weight limit?
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12���5FTU���4FD��
On January 1, 2000, there were 175,000 tons of trash
in a landfill that had a capacity of 325,000 tons. Each
year since then, the amount of trash in the landfill
increased by 7,500 tons. If y represents the time, in
years, after January 1, 2000, which of the following
inequalities describes the set of years where the
landfill is at or above capacity?

A) 325,000 − 7,500 ≤ y
B) 325,000 ≤ 7,500y
C) 150,000 ≥ 7,500y
D) 175,000 + 7,500y ≥ 325,000

14���5FTU���4FD��
The cost of using a telephone in a hotel meeting
room is $0.20 per minute. Which of the following
equations represents the total cost c, in dollars, for
h hours of phone use?

A) = 0.20(60c h)

B) = 0.20c h + 60

h
=

60
0.20

C) c

D) c h
=

0.20
60
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�����5FTU���4FD��

" MJOF JO UIF xy�QMBOF QBTTFT UISPVHI UIF PSJHJO BOE
�IBT B TMPQF PG � 8IJDI PG UIF GPMMPXJOH QPJOUT MJFT
�

PO UIF MJOF 

"
 	�
 �

#
 	�
 �

$
 	�
 �

%
 	��
 �


������5FTU���4FD���

5IF MJOF y kx� � 
� XIFSF k JT B DPOTUBOU
 JT
HSBQIFE JO UIF xy�QMBOF� *G UIF MJOF DPOUBJOT UIF
QPJOU c	 
 d

 XIFSF c ȶ � BOE d ȶ �
 XIBU JT UIF TMPQF
PG UIF MJOF JO UFSNT PG c BOE d  

"
 d
c
¦ �

#
 c
d
¦ �

$
 d
c

� ¦

%
 c
d

� ¦
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26���5FTU���4FD��

In the xy-plane, the line determined by the
points (2, k) and (k, 32) passes through the origin.
Which of the following could be the value of k ?

A) 0
B) 4
C) 8
D) 16

19����5FTU���4FD��

The graph of a line in the xy-plane passes through
the point 1, 4( ) and crosses the x-axis at the point
2, 0( ). The line crosses the y-axis at the point 0, b( ).

What is the value of b ?
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�����5FTU���4FD��
8IJMF QSFQBSJOH UP SVO B NBSBUIPO
 "NFMJB DSFBUFE B
USBJOJOH TDIFEVMF JO XIJDI UIF EJTUBODF PG IFS MPOHFTU
SVO FWFSZ XFFL JODSFBTFE CZ B DPOTUBOU BNPVOU� *G
"NFMJB�T USBJOJOH TDIFEVMF SFRVJSFT UIBU IFS MPOHFTU
SVO JO XFFL � JT B EJTUBODF PG � NJMFT BOE IFS MPOHFTU
SVO JO XFFL �� JT B EJTUBODF PG �� NJMFT
 XIJDI PG UIF
GPMMPXJOH CFTU EFTDSJCFT IPX UIF EJTUBODF "NFMJB
SVOT DIBOHFT CFUXFFO XFFL � BOE XFFL �� PG IFS
USBJOJOH TDIFEVMF 

"


#


$


%


"NFMJB JODSFBTFT UIF EJTUBODF PG IFS MPOHFTU SVO
CZ ��� NJMFT FBDI XFFL�
"NFMJB JODSFBTFT UIF EJTUBODF PG IFS MPOHFTU SVO
CZ � NJMFT FBDI XFFL�
"NFMJB JODSFBTFT UIF EJTUBODF PG IFS MPOHFTU SVO
CZ � NJMFT FWFSZ � XFFLT�
"NFMJB JODSFBTFT UIF EJTUBODF PG IFS MPOHFTU SVO
CZ ��� NJMFT FBDI XFFL�

13���5FTU���4FD��
Oil and gas production in a certain area dropped
from 4 million barrels in 2000 to 1.9 million barrels
in 2013. Assuming that the oil and gas production
decreased at a constant rate, which of the following
linear functions f best models the production, in
millions of barrels, t years after the year 2000?

t
21

130

t
19

130

+ 4

+ 4

t
21

130

t

A) f t( ) =

B) f t( ) =

C) f t( ) = −

D) f t( ) = −
19

130

+ 4

+ 4

SAT Math Concepts Book Prowess Test Prep / 2019

Page 31



�����5FTU���4FD��

5IF NFTPTQIFSF JT UIF MBZFS PG &BSUI�T BUNPTQIFSF
CFUXFFO �� LJMPNFUFST BOE �� LJMPNFUFST BCPWF
&BSUI�T TVSGBDF� "U B EJTUBODF PG �� LJMPNFUFST GSPN
&BSUI�T TVSGBDF
 UIF UFNQFSBUVSF JO UIF NFTPTQIFSF JT
¦�¡ $FMTJVT
 BOE BU B EJTUBODF PG �� LJMPNFUFST GSPN
&BSUI�T TVSGBDF
 UIF UFNQFSBUVSF JO UIF NFTPTQIFSF JT
¦��¡ $FMTJVT� 'PS FWFSZ BEEJUJPOBM �� LJMPNFUFST
GSPN &BSUI�T TVSGBDF
 UIF UFNQFSBUVSF JO UIF
NFTPTQIFSF EFDSFBTFT CZ k¡ $FMTJVT
 XIFSF k JT B
DPOTUBOU� 8IBU JT UIF WBMVF PG k  

/inear (TXations �6loSe )orPXla � :orG 3robleP 9ariet\�_________________________________________________ 

6�����5FTU���4FD��
A company that makes wildlife videos purchases
camera equipment for $32,400. The equipment
depreciates in value at a constant rate for 12 years,
after which it is considered to have no monetary
value. How much is the camera equipment worth
4 years after it is purchased?

A) $10,800
B) $16,200
C) $21,600
D) $29,700
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S P( P

(D P

+ 40

P

) =
1
2

) = 220 −

The quantity of a product supplied and the quantity of
the product demanded in an economic market are
functions of the price of the product. The functions
above are the estimated supply and demand functions for
a certain product. The function S P( ) gives the quantity
of the product supplied to the market when the price is
P dollars, and the function D P( ) gives the quantity of
the product demanded by the market when the price is
P dollars.

17���5FTU���4FD��
How will the quantity of the product supplied to the
market change if the price of the product is increased
by $10 ?

A) The quantity supplied will decrease by 5 units.
B) The quantity supplied will increase by 5 units.
C) The quantity supplied will increase by 10 units.
D) The quantity supplied will increase by 50 units.
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x� � �y � ¦��
y� ¦ x � ¦��

8IBU JT UIF TPMVUJPO x	 
 y
 UP UIF TZTUFN PG FRVBUJPOT
BCPWF 

"
 	¦�
 ¦�

#
 	�
 ¦�

$
 	�
 ¦�

%
 	�
 ¦�


������5FTU���4FD��

x � y � ¦�
x � �y � ¦��

"DDPSEJOH UP UIF TZTUFN PG FRVBUJPOT BCPWF
 XIBU JT
UIF WBMVF PG x  

�����5FTU���4FD��

x � y � �
x� ¦ �y � ��

8IJDI PG UIF GPMMPXJOH PSEFSFE QBJST x	 
 y
 TBUJTGJFT
UIF TZTUFN PG FRVBUJPOT BCPWF 

"
 	�
 ¦�

#
 	�
 ¦�

$
 	¦�
 �

%
 	¦�
 ¦�
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− +x y = −3.5
x + 3y = 9.5

If ,x y( ) satisfies the system of equations above, what
is the value of y ?

������5FTU���4FD���

x� ¦ �y � ¦��
x� ¦ �y � ¦�

*G x	 
 y
 JT B TPMVUJPO UP UIF TZTUFN PG FRVBUJPOT
BCPWF
 XIBU JT UIF WBMVF PG x ¦ y  

"
 ¦��

#
 ¦�

$
 ¦�

%
 �

�����5FTU���4FD��

¦�x � �y � ��
x� � �y � ��

*G 	x
 y
 JT UIF TPMVUJPO UP UIF TZTUFN PG FRVBUJPOT
BCPWF
 XIBU JT UIF WBMVF PG x  
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x
y

x

� �

�	y � �
 �

*G 	x
 y
 JT UIF TPMVUJPO UP UIF TZTUFN PG FRVBUJPOT
BCPWF
 XIBU JT UIF WBMVF PG y  

"
 �
#
 �
$
 ��
%
 ��

3�����5FTU���4FD��

x
x

y= − 3

2
+ 2y = 6

Which�ordered�pair�(x,�y)�satisfies�the�system�of�
equations�shown�above?

"
 	��
��

#
 	�
��

$
 	�
���

%
 	��
���


������5FTU���4FD��

� �y x

�
�

��
�

(� �x y �)

5IF TZTUFN PG FRVBUJPOT BCPWF IBT TPMVUJPO 
x y( )�
8IBU JT UIF WBMVF PG x  
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kx ¦ �y � �
�x ¦ �y � �

*O UIF TZTUFN PG FRVBUJPOT BCPWF
 k JT B DPOTUBOU
BOE x BOE y BSF WBSJBCMFT� 'PS XIBU WBMVF PG k XJMM
UIF TZTUFN PG FRVBUJPOT IBWF OP TPMVUJPO 

"
 ��
�

#
 ��
�

$
 ¦��
�

%
 ¦ ��
�
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����5FTU���4FD��

ax � by � ��

b

x� � �y � ��

*O UIF TZTUFN PG FRVBUJPOT BCPWF
 a BOE b BSF

DPOTUBOUT� *G UIF TZTUFN IBT JOGJOJUFMZ NBOZ

TPMVUJPOT
 XIBU JT UIF WBMVF PG a  
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b x
c x
� ���� � ����
� ���� � ����

*O UIF FRVBUJPOT BCPWF
 b BOE c SFQSFTFOU UIF QSJDF
QFS QPVOE
 JO EPMMBST
 PG CFFG BOE DIJDLFO

SFTQFDUJWFMZ
 x XFFLT BGUFS +VMZ � EVSJOH MBTU
TVNNFS� 8IBU XBT UIF QSJDF QFS QPVOE PG CFFG XIFO
JU XBT FRVBM UP UIF QSJDF QFS QPVOE PG DIJDLFO 

"
 �����
#
 �����
$
 �����
%
 �����

6\stePs oI /inear (TXations �:orG 3robleP 9ariet\�______________________________________________________________ 

S P( P

(D P

+ 40

P

) =
1
2

) = 220 −

The quantity of a product supplied and the quantity of
the product demanded in an economic market are
functions of the price of the product. The functions
above are the estimated supply and demand functions for
a certain product. The function S P( ) gives the quantity
of the product supplied to the market when the price is
P dollars, and the function D P( ) gives the quantity of
the product demanded by the market when the price is
P dollars.

18���5FTU���4FD��
At what price will the quantity of the product
supplied to the market equal the quantity of the
product demanded by the market?

A) $90
B) $120
C) $133
D) $155
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5IF HSBQI PG B MJOF JO UIF xy�QMBOF IBT TMPQF � BOE
DPOUBJOT UIF QPJOU 	�
 �
� 5IF HSBQI PG B TFDPOE MJOF
QBTTFT UISPVHI UIF QPJOUT 	�
 �
 BOE 	�
 �
� *G UIF
UXP MJOFT JOUFSTFDU BU UIF QPJOU 	 
a b

 XIBU JT UIF
WBMVF PG �a b  

"
 �

#
 �

$
 ¦�

%
 ¦�

10����5FTU���4FD��
A group of 202 people went on an overnight camping
trip, taking 60 tents with them. Some of the tents
held 2 people each, and the rest held 4 people each.
Assuming all the tents were filled to capacity and
every person got to sleep in a tent, exactly how many
of the tents were 2-person tents?

A) 30
B) 20
C) 19
D) 18

������5FTU���4FD���
"U B MVODI TUBOE
 FBDI IBNCVSHFS IBT �� NPSF
DBMPSJFT UIBO FBDI PSEFS PG GSJFT� *G � IBNCVSHFST BOE
� PSEFST PG GSJFT IBWF B UPUBM PG ���� DBMPSJFT
 IPX
NBOZ DBMPSJFT EPFT B IBNCVSHFS IBWF 
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34���5FTU���4FD��
In one semester, Doug and Laura spent a combined
250 hours in the tutoring lab. If Doug spent 40 more
hours in the lab than Laura did, how many hours did
Laura spend in the lab?

24���5FTU���4FD��
Mr. Kohl has a beaker containing n milliliters of
solution to distribute to the students in his chemistry
class. If he gives each student 3 milliliters of solution,
he will have 5 milliliters left over. In order to give
each student 4 milliliters of solution, he will need an
additional 21 milliliters. How many students are in
the class?

A) 16
B) 21
C) 23
D) 26

19��5FTU���4FD��
A food truck sells salads for $6.50 each and drinks for
$2.00 each. The food truck’s revenue from selling a
total of 209 salads and drinks in one day was
$836.50. How many salads were sold that day?

A) 77
B) 93
C) 99
D) 105
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������5FTU���4FD��
+BDLJF IBT UXP TVNNFS KPCT� 4IF XPSLT BT B UVUPS

XIJDI QBZT ��� QFS IPVS
 BOE TIF XPSLT BT B
MJGFHVBSE
 XIJDI QBZT ����� QFS IPVS� 4IF DBO XPSL
OP NPSF UIBO �� IPVST QFS XFFL
 CVU TIF XBOUT UP
FBSO BU MFBTU ���� QFS XFFL� 8IJDI PG UIF GPMMPXJOH
TZTUFNT PG JOFRVBMJUJFT SFQSFTFOUT UIJT TJUVBUJPO JO
UFSNT PG x BOE y
 XIFSF x JT UIF OVNCFS PG IPVST
TIF UVUPST BOE y JT UIF OVNCFS PG IPVST TIF XPSLT BT
B MJGFHVBSE 

"
 �� � ���x y ȳ ���
�x y ȴ ��

#
 �� � ���x y ȳ ���
x y� ȳ ��

$
 �� � ���x y ȴ ���
x y� ȳ ��

%
 �� � ���x y ȴ ���
x y� ȴ ��

9����5FTU���4FD��
Marisa needs to hire at least 10 staff members for an
upcoming project. The staff members will be made
up of junior directors, who will be paid $640 per
week, and senior directors, who will be paid $880 per
week. Her budget for paying the staff members is no
more than $9,700 per week. She must hire at least
3 junior directors and at least 1 senior director.
Which of the following systems of inequalities
represents the conditions described if x is the
number of junior directors and y is the number of
senior directors?

A)

x
y

640x + 880y ≥ 9,700
x + y ≤ 10

≥ 3
≥ 1

B)

x
y

640x + 880y ≤ 9,700
x + y ≥ 10

≥ 3
≥ 1

C)

x
y

640x + 880y ≥ 9,700
x + y ≥ 10

≤ 3
≤ 1

D)

x
y

640x + 880y ≤ 9,700
x + y ≤ 10

≤ 3
≤ 1
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A laundry service is buying detergent and fabric
softener from its supplier. The supplier will deliver
no more than 300 pounds in a shipment. Each
container of detergent weighs 7.35 pounds, and each
container of fabric softener weighs 6.2 pounds. The
service wants to buy at least twice as many containers
of detergent as containers of fabric softener. Let d
represent the number of containers of detergent, and
let s represent the number of containers of fabric
softener, where d and s are nonnegative integers.
Which of the following systems of inequalities best
represents this situation?

A)

B)

C)

D)

7.35 +d 6.2 ≤s 300
≥ 2d s

7.35 + 6.2d s ≤ 300
2 ≥d s

14.7 + 6.2d s ≤ 300
≥ 2d s

14.7 + 6.2d s ≤ 300
2 ≥d s

9������5FTU���4FD��
A worker uses a forklift to move boxes that weigh
either 40 pounds or 65 pounds each. Let x be the
number of 40-pound boxes and y be the number of
65-pound boxes. The forklift can carry up to either
45 boxes or a weight of 2,400 pounds. Which of the
following systems of inequalities represents this
relationship?

A)
⎧⎪⎪⎨⎪⎪⎩

B)
x

+x y
40

+

40 + 65x y ≤ 2,400
+x y ≤ 45

y
65

≤ 2,400

≤ 45⎪⎪⎩

⎧⎪⎪⎪⎨⎪

C)
40 + 65x y ≤ 45

+x y ≤ 2,400
⎧⎪⎪⎨⎪⎪⎩

D)
⎧⎪⎪⎨⎪⎪⎩

+x y ≤ 2,400
40 + 65x y ≤ 2,400
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1���5FTU���4FD��
A musician has a new song available for
downloading or streaming. The musician earns
$0.09 each time the song is downloaded and $0.002
each time the song is streamed. Which of the
following expressions represents the amount, in
dollars, that the musician earns if the song is
downloaded d times and streamed s times?

A) 0.002 + 0.09d s

B) 0.002 − 0.09d s

C) 0.09 + 0.002d s

D) 0.09 − 0.002d s

�������5FTU���4FD��
0O 4BUVSEBZ BGUFSOPPO
 "SNBOE TFOU m UFYU
NFTTBHFT FBDI IPVS GPS � IPVST
 BOE 5ZSPOF TFOU p
UFYU NFTTBHFT FBDI IPVS GPS � IPVST� 8IJDI PG UIF
GPMMPXJOH SFQSFTFOUT UIF UPUBM OVNCFS PG NFTTBHFT
TFOU CZ "SNBOE BOE 5ZSPOF PO 4BUVSEBZ BGUFSOPPO 

"
 �mp
#
 ��mp
$
 � �m p�
%
 � �m p�

�����5FTU���4FD���

#


$


5IF OVNCFS PG TUBUFT UIBU KPJOFE UIF 6OJUFE 4UBUFT
CFUXFFO ���� BOE ���� JT UXJDF UIF OVNCFS PG TUBUFT
UIBU KPJOFE CFUXFFO ���� BOE ����� *G �� TUBUFT
KPJOFE UIF 6OJUFE 4UBUFT CFUXFFO ���� BOE ���� BOE
x TUBUFT KPJOFE CFUXFFO ���� BOE ����
 XIJDI PG UIF
GPMMPXJOH FRVBUJPOT JT USVF 
"
 ��x � �

x� � ��

x � ��
�

%
 x � �� � �
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6����5FTU���4FD��
When 4 times the number x is added to 12, the
result is 8. What number results when 2 times x is
added to 7 ?

A) −1
B) 5
C) 8
D) 9

6����5FTU���4FD��
Last week Raul worked 11 more hours than
Angelica. If they worked a combined total of
59 hours, how many hours did Angelica work last
week?

A) 24
B) 35
C) 40
D) 48

10���5FTU���4FD��
Jaime is preparing for a bicycle race. His goal is to
bicycle an average of at least 280 miles per week for
4 weeks. He bicycled 240 miles the first week,
310 miles the second week, and 320 miles the
third week. Which inequality can be used to
represent the number of miles, x, Jaime could bicycle
on the 4th week to meet his goal?

A) x
240 + 310 + 320

3
+ ≥ 280

B) 240 + 310 + 320 ≥ x 280( )

C) x
240

4
+

310
4

+
320

4
+ ≥ 280

D) 240 + 310 + 320 + x ≥ 4 280( )
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29��5FTU���4FD��

If x is the average (arithmetic mean) of m and 9,
y is the average of 2m and 15, and z is the average
of 3m and 18, what is the average of x, y, and z in
terms of m ?

A) m + 6
B) m + 7
C) m2 + 14
D) m3 + 21

�����5FTU���4FD��
"MBO ESJWFT BO BWFSBHF PG ��� NJMFT FBDI XFFL� )JT
DBS DBO USBWFM BO BWFSBHF PG �� NJMFT QFS HBMMPO PG
HBTPMJOF� "MBO XPVME MJLF UP SFEVDF IJT XFFLMZ
FYQFOEJUVSF PO HBTPMJOF CZ ��� "TTVNJOH HBTPMJOF
DPTUT �� QFS HBMMPO
 XIJDI FRVBUJPO DBO "MBO VTF UP
EFUFSNJOF IPX NBOZ GFXFS BWFSBHF NJMFT
 m
 IF
TIPVME ESJWF FBDI XFFL 

"
 m��
�

� ��

#
 m��
�

� �

$
 m�
��

� ��

%
 m�
��

� �
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2�����5FTU���4FD��
A gardener buys two kinds of fertilizer. Fertilizer A
contains 60% filler materials by weight and
Fertilizer B contains 40% filler materials by weight.
Together, the fertilizers bought by the gardener
contain a total of 240 pounds of filler materials.
Which equation models this relationship, where x is
the number of pounds of Fertilizer A and y is the
number of pounds of Fertilizer B?

A) 0.4x + 0.6y = 240
B) 0.6x + 0.4y = 240
C) 40x + 60y = 240
D) 60x + 40y = 240

3�����5FTU���4FD��

The�amount�of�money�a�performer�earns�is�directly�
proportional�to�the�number�of�people�attending�the�
performance.� The�performer�earns�$120�at�a�
performance�where�8�people�attend.

5���5FTU���4FD��

The�performer�uses�43%�of�the�money�earned�to�pay�
the�costs�involved�in�putting�on�each�performance.�
The�rest�of�the�money�earned�is�the�performer’s�
profit.� What�is�the�profit�the�performer�makes�at�a�
performance�where�8�people�attend?

A) $51.60
B) $57.00
C) $68.40
D) $77.00

8�����5FTU���4FD��
Ken is working this summer as part of a crew on a
farm. He earned $8 per hour for the first 10 hours he
worked this week. Because of his performance, his
crew leader raised his salary to $10 per hour for the
rest of the week. Ken saves 90% of his earnings from
each week. What is the least number of hours he
must work the rest of the week to save at least $270
for the week?

A) 38
B) 33
C) 22
D) 16
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26��5FTU���4FD��
Katarina is a botanist studying the production of
pears by two types of pear trees. She noticed that
Type A trees produced 20 percent more pears
than Type B trees did. Based on Katarina’s
observation, if the Type A trees produced 144 pears,
how many pears did the Type B trees produce?

A) 115
B) 120
C) 124
D) 173

17���5FTU���4FD��
The atomic weight of an unknown element, in
atomic mass units (amu), is approximately 20% less
than that of calcium. The atomic weight of calcium
is 40 amu. Which of the following best approximates
the atomic weight, in amu, of the unknown element?

A) 8
B) 20
C) 32
D) 48

����5FTU���4FD��
,FO BOE 1BVM FBDI PSEFSFE B TBOEXJDI BU B
SFTUBVSBOU� 5IF QSJDF PG ,FO�T TBOEXJDI XBT
x EPMMBST
 BOE UIF QSJDF PG 1BVM�T TBOEXJDI XBT ��
NPSF UIBO UIF QSJDF PG ,FO�T TBOEXJDI� *G ,FO BOE
1BVM TQMJU UIF DPTU PG UIF TBOEXJDIFT FWFOMZ BOE FBDI
QBJE B ��� UJQ
 XIJDI PG UIF GPMMPXJOH FYQSFTTJPOT
SFQSFTFOUT UIF BNPVOU
 JO EPMMBST
 FBDI PG UIFN QBJE 
	"TTVNF UIFSF JT OP TBMFT UBY�


"
 ���x � ���
#
 ���x � ���
$
 ���x � ���
%
 ���x � ���
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The sum of three numbers is 855. One of the
numbers, x, is 50% more than the sum of the other
two numbers. What is the value of x ?

A) 570
B) 513
C) 214
D) 155

3erFents (PerFent &KanJe)______________________________________________________________________         

20���UFTU���4FD��
Alma bought a laptop computer at a store that gave a
20 percent discount off its original price. The total
amount she paid to the cashier was p dollars,
including an 8 percent sales tax on the discounted
price. Which of the following represents the original
price of the computer in terms of p ?

A) 0.88p

B)
p

0.88

C) (0.8)(1.08)p

D)
p

(0.8)(1.08)
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�����5FTU���4FD��

8IBU BSF UIF TPMVUJPOT PG UIF RVBESBUJD FRVBUJPO
�� ¦x x� ¦ �� � �  

"
 x � ¦� BOE x � ¦�
#
 x � ¦� BOE x � �
$
 x � � BOE x � ¦�
%
 x � � BOE x � �

36��5FTU���4FD��

(h x) =
1

( − 5)2 + 4x x( − 5) + 4
For what value of x is the function h above
undefined?

4XadratiFs ()aFtorable)_______________________________________________   _______________________         

16����5FTU���4FD��
2x x+ − 12 = 0

If a is a solution of the equation above and a > 0,
what is the value of a ?
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x x� �	 ¦ �
 � ¦ �x

*G x � �
 XIBU JT POF QPTTJCMF TPMVUJPO UP UIF FRVBUJPO
BCPWF 

4XadratiFs ()aFtorable)_______________________________________________   _______________________ 

����5FTU���4FD��

x a¦ � x ¦ �

*G a � �
 XIBU JT UIF TPMVUJPO TFU PG UIF FRVBUJPO
BCPWF 

"
 \�
 �^
#
 \�^
$
 \�^
%
 \�^

7�����5FTU���4FD��

2 + 6 + 4 =x x + 3

What is the solution set of the equation above?

A) {−1}

B) {5}

C) {−1, 5}

D) {0, −1, 5}
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The expression 1 x
3

2 − 2 can be rewritten as

1 x k( ) x− + k( )
3

, where k is a positive constant.

What is the value of k ?

A) 2

B) 6

C) 2

D) 6

4�����5FTU���4FD��

x24 − 9 = px +( )t px − t( )

In the equation above, p and t are constants.
Which of the following could be the value of p ?

A) 2
B) 3
C) 4
D) 9

4XadratiFs ()aFtorable)_______________________________________________   _______________________ 
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�������5FTU���4FD��

xx�� ¦¦ kk xx � �� �pp
��

*O*O UIFUIF RVBESBUJDRVBESBUJD FRVBUJPOFRVBUJPO BCPWF
BCPWF
 kk BOEBOE pp BSFBSF
DPOTUBOUT�DPOTUBOUT� 8IBU8IBU BSFBSF UIFUIF TPMVUJPOTTPMVUJPOT GPSGPS xx   

kk kk pp
��

��
��

�� ��
��

��

kk kk pp
��

��
��

�� ����
��

��

kk kk pp
��

��
��

�� ��
��

��

"
"
 xx

#
#
 xx

$
$
 xx

%
%
 xx kk kk pp
��

��
��

�� ����
��

��

���5FTU���4FD��

8IBU JT UIF TVN PG BMM WBMVFT PG m UIBU TBUJTGZ
�� ¦ �m m� � � � �  

"
 ¦�

#
 ¦� �

$
 � �
%
 �

������5FTU���4FD���

8IBU BSF UIF TPMVUJPOT UP �� � �x x� � � � �  

"
 x � ¦� � �

#
 x � ¦� � ��
�

$
 x � ¦� � �

%
 x � ¦� � � �
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30���5FTU���4FD��

4 51–5 –4 –3 –2 –1 2 3–5
–10
–15
–20

5
10
15
20

O 6 7
x

A

y

y = x2 – 2x – 15

Which of the following is an equivalent form of the
equation of the graph shown in the xy-plane above,
from which the coordinates of vertex A can be
identified as constants in the equation?

A) = (y x + 3)(x − 5)
B) = (y x − 3)(x + 5)
C) y x= (x − 2) − 15

D) = (y x − 1)2 − 16

7�����5FTU���4FD��

y x2= − 6x + 8

The equation above represents a parabola in the
xy-plane. Which of the following equivalent forms of
the equation displays the x-intercepts of the parabola
as constants or coefficients?

A) − 8 =y x2 − 6x

B) + 1 = (y x − 3)2

C) y x= (x − 6) + 8
D) = (y x − 2)(x − 4)
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11���5FTU���4FD��

y

xO

y = ax2 + c

The vertex of the parabola in the xy-plane above
is 0, c( ). Which of the following is true about the
parabola with the equation = −y a −x( )2b + ?c

A) The vertex is ,b c( ) and the graph opens upward.

B) The vertex is ,b c( ) and the graph opens
downward.

C) The vertex is − ,b c( ) and the graph opens
upward.

D) The vertex is − ,b c( ) and the graph opens
downward.

28���5FTU���4FD��

(f x) = (x + 6)(x − 4)

Which of the following is an equivalent form of the
function f above in which the minimum value of f
appears as a constant or coefficient?

A) f x( ) = x2 − 24

B) f x( ) = x2 + 2x − 24

C) f x( ) = (x − 1)2 − 21

D) f x( ) = (x + 1)2 − 25

�����5FTU���4FD��

8IJDI PG UIF GPMMPXJOH FRVBUJPOT IBT B HSBQI JO UIF
xy�QMBOF GPS XIJDI y JT BMXBZT HSFBUFS UIBO PS FRVBM
UP ¦�  

x"
 y � ¦ �

#
 y x�� ¦ �

$
 y � 	x ¦ �
�

%
 y x�� ¦ �
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The function f is defined by f ( )x x= +( )3 x +( )1 .
The graph of f in the xy-plane is a parabola. Which
of the following intervals contains the x-coordinate
of the vertex of the graph of f ?

A) −4 < x < −3
B) −3 < x < 1
C) 1 < x < 3
D) 3 < x < 4

������5FTU���4FD���

y � a	 ¦ �
	x x � �


*O UIF RVBESBUJD FRVBUJPO BCPWF
 a JT B OPO[FSP
DPOTUBOU� 5IF HSBQI PG UIF FRVBUJPO JO UIF xy�QMBOF
JT B QBSBCPMB XJUI WFSUFY c	 
 d
� 8IJDI PG UIF
GPMMPXJOH JT FRVBM UP d  

"
 ¦�a
#
 ¦�a
$
 ¦�a
%
 ¦�a
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ax bx3 2+ + cx d+ = 0

In the equation above, a, b, c, and d are constants.
If the equation has roots −1, −3, and 5, which of the
following is a factor of ax bx3 2+ + cx d+ ?

A) x − 1
B) x + 1
C) x − 3
D) x + 5

4XaGratiFs �=eros oI a )XnFtion�     _________________________________________________________________         

12���5FTU���4FD��
If the function f has five distinct zeros, which of the
following could represent the complete graph of f in
the xy‑plane?

A)
y

x

B)
y

x

C)
y

x

D)
y

x

12���5FTU���4FD��

In the xy-plane, the graph of function f has
x-intercepts at −3, −1, and 1. Which of the
following could define f ?

A) (f )x = ( − 3)(x x x− 1)( + 1)

B) (f x) = (x − 3)(x − 1)2

C) (f )x = ( − 1)(x x x+ 1)( + 3)

D) (f x) = (x + 1)2(x + 3)
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(f x x x
g x( ) = x

) = 2 + 6x + 4
+ 3x + 2

3 2

2

The polynomials f x( ) and g x( ) are defined above.
Which of the following polynomials is divisible by

x2 + 3 ?

A) h x( ) = f x( ) + (g x)
B) p x( ) = f x( ) + 3g(x)
C) r x( ) = 2f x( ) + 3g x( )
D) s x( ) = 3f x( ) + 2g(x)

11����5FTU���4FD��

1 2 3

10

–3 –2 –1 O

–10

x

y

Which of the following could be the equation of the
graph above?

A) y x= −x( )2 x +( )3

B) y x2= −x( )2 x( )+ 3

C) y x= +x( )2 x −( )3

D) y x2= +x( )2 x( )− 3

4XaGratiFs �=eros oI a )XnFtion�____________________________________________________________________         
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� 	�x x � �
 � �	�x � �
 � ax� � bx � c
*O UIF FRVBUJPO BCPWF
 a
 b
 BOE c BSF DPOTUBOUT� *G
UIF FRVBUJPO JT USVF GPS BMM WBMVFT PG x
 XIBU JT UIF
WBMVF PG b  

17����5FTU���4FD��

The sum of −2 2 +x x + 31 and 23 +x x7 − 8 can be
written in the form ax2 bx+ + c , where a, b, and c
are constants. What is the value of a b c+ + ?

33���5FTU���4FD��

(−3 +x x5 − 2) − 2(2 2 −x x2 − 1)

If the expression above is rewritten in the form
ax2 bx+ + c , where a, b, and c are constants, what is
the value of b ?

4XaGratiFs (abF 0atFKinJ Jame)__________________________________________________________________         
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���� � ���( ) � �� ��y y� � ¦( ���)

5IF FYQSFTTJPO BCPWF DBO CF XSJUUFO JO UIF GPSN
ay� � b 
 XIFSF a BOE b BSF DPOTUBOUT� 8IBU JT UIF
WBMVF PG �a b  

�����5FTU���4FD��

*G ax	 � �
 bx	 � �
 � � x� � � cx � �� GPS BMM WBMVFT PG
x
 BOE a b� � 
� XIBU BSF UIF UXP QPTTJCMF
WBMVFT GPS c  

"
 � BOE �
#
 � BOE ��
$
 �� BOE ��
%
 �� BOE ��
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�����5FTU���4FD��

)(
�y x

� �y � � � �x �

�

*G 
x y( ) JT B TPMVUJPO PG UIF TZTUFN PG FRVBUJPOT
BCPWF BOE x � �
 XIBU JT UIF WBMVF PG xy  

"
 �
#
 �
$
 �
%
 �

����5FTU���4FD��

O x

y

y � f	x


	ok
��
 	k
��

y � g	x


5IF GVODUJPOT f BOE g
 EFGJOFE CZ f 	 
 � �x x� ¦ �
BOE g	 
 � ¦�x x� � �
 BSF HSBQIFE JO UIF xy�QMBOF
BCPWF� 5IF HSBQIT PG f BOE g JOUFSTFDU BU UIF QPJOUT
k	 
 �
 BOE 	¦k
 �
� 8IBU JT UIF WBMVF PG k  

�"

�
�#

�

$
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%
 �
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�����5FTU���4FD����

*O UIF xy�QMBOF
 UIF QBSBCPMB XJUI FRVBUJPO
y � 	x ¦ ��
� JOUFSTFDUT UIF MJOF XJUI FRVBUJPO
y � �� BU UXP QPJOUT
 A BOE B� 8IBU JT UIF MFOHUI
PG AB  

"
 ��
#
 ��
$
 ��
%
 ��

14���5FTU���4FD��

y
y

2x= + 3x − 7
− 5x + 8 = 0

How many solutions are there to the system of
equations above?

A) There are exactly 4 solutions.
B) There are exactly 2 solutions.
C) There is exactly 1 solution.
D) There are no solutions.

����5FTU���4FD��

x � �y
y

� �
� 	� ¦ �
	x x � �


)PX NBOZ PSEFSFE QBJST x	 
 y
 TBUJTGZ UIF TZTUFN PG
FRVBUJPOT TIPXO BCPWF 

"
 �
#
 �
$
 �
%
 *OGJOJUFMZ NBOZ
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y
2xy a= + b

= 3

In the system of equations above, a and b are
constants. For which of the following values of a
and b does the system of equations have exactly two
real solutions?

A) a = −2, b = 2

B) a = −2, b = 4

C) a = 2, b = 4

D) a = 4, b = 3

6\stePs :itK 4XaGratiF (TXations_____________________________________________________________ 
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If f x( )
x

x
=

− 6x + 3
− 1

2
, what is f −1( ) ?

A) −5

B) −2

C) 2

D) 5

:orNing ZitK I�[�_�3lXgging in [ valXes�_____________________________________________________________         

�����5FTU���4FD��

*G f 	 
 � ¦�x x � �
 XIBU JT f 	¦�x
 FRVBM UP 

"
 ¦�x ¦ �
#
 x� � �
$
 x� ¦ �

%
 �� ¦ �x x�

�����5FTU���4FD��

f 	 
 �x x � b�
�

*O UIF GVODUJPO BCPWF
 b JT B DPOTUBOU� *G f 	�
 � �

XIBU JT UIF WBMVF PG f 	¦�
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 ¦�
#
 ¦�
$
 �
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A function f satisfies f (2) = 3 and f (3) = 5. A
function g satisfies g(3) = 2 and g(5) = 6. What is
the value of f g( (3)) ?

A) 2
B) 3
C) 5
D) 6

15���5FTU���4FD��

g x( x
h x( g

= 2 − 1
= 1 −

)
) x( )

The functions g and h are defined above. What is the
value of h 0( ) ?

A) −2
B) 0
C) 1
D) 2

:orNing ZitK I�[�_�3lXgging in [ valXes�_____________________________________________________________         
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n

f (n)

1

–2

2

1

3

4

4

7

The table above shows some values of the linear
function f. Which of the following defines f ?

A) f n( ) = n − 3
B) f n( ) = 2n − 4
C) f n( ) = 3n − 5
D) f n( ) = 4n − 6

33���5FTU���4FD��

In the xy-plane, the point (3, 6) lies on the graph of
the function f x( ) = 3x2 − bx + 12. What is the value
of b ?

:orNing ZitK I�[�_�3lXgging in Soints�_____________________________________________________________         

7

x
0
2
4
5

f (x)
3
1
0

–2

The function f is defined by a polynomial. Some
values of x and f x( ) are shown in the table above.
Which of the following must be a factor of f x( ) ?

A) x − 2
B) x − 3
C) x − 4
D) x − 5
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x

y

1

2
y = f(x)

y = g(x)

Graphs of the functions f and g are shown in the
xy-plane above. For which of the following values of
x does f x( ) + g x( ) = 0 ?

A) −3

B) −2

C) −1

D) 0

17���5FTU���4FD��

x

y

O

y = f(x)

1

1

The complete graph of the function f is shown in the
xy-plane above. For what value of x is the value of
f x( ) at its minimum?

A) −5
B) −3
C) −2
D) 3

:orNing ZitK I�[�   �5eaGing *raSKs�________________________________________________________________ 
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" SBEJPBDUJWF TVCTUBODF EFDBZT BU BO BOOVBM SBUF PG
�� QFSDFOU� *G UIF JOJUJBM BNPVOU PG UIF TVCTUBODF JT
��� HSBNT
 XIJDI PG UIF GPMMPXJOH GVODUJPOT f
NPEFMT UIF SFNBJOJOH BNPVOU PG UIF TVCTUBODF
 JO
HSBNT
 t ZFBST MBUFS 

"
 	f t
 � ���	����
t

#
 	f t
 � ���	����
t

$
 	f t
 � ����	���
t

%
 	f t
 � ����	���
t

([Sonential )XnFtions (*roZtK and 'eFay)     

Questions 37 and 38 refer to the following
information.

Jessica opened a bank account that earns 2 percent
interest compounded annually. Her initial deposit was
$100, and she uses the expression $100(x)t to find the
value of the account after t years.

37���UFTU���4FD��
What is the value of x in the expression?

38���5FTU���4FD��
Jessica’s friend Tyshaun found an account that earns
2.5 percent interest compounded annually. Tyshaun
made an initial deposit of $100 into this account at
the same time Jessica made a deposit of $100 into her
account. After 10 years, how much more money will
Tyshaun’s initial deposit have earned than Jessica’s
initial deposit? (Round your answer to the nearest
cent and ignore the dollar sign when gridding your
response.)
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28���5FTU���4FD��
In planning maintenance for a city’s infrastructure, a
civil engineer estimates that, starting from the
present, the population of the city will decrease by
10 percent every 20 years. If the present population
of the city is 50,000, which of the following
expressions represents the engineer’s estimate of the
population of the city t years from now?

A) 50,000(0.1)20t

B) 50,000(0.1)
t

20

C) 50,000(0.9)20t

D) 50,000(0.9)
t

20

([Sonential )XnFtions (*roZtK and 'eFay)     

▼
Questions 37 and 38 refer to the following
information.

The stock price of one share in a certain company is
worth $360 today. A stock analyst believes that the stock
will lose 28 percent of its value each week for the next
three weeks. The analyst uses the equation = 360(V r)t

to model the value, V, of the stock after t weeks.

37���5FTU���4FD��
What value should the analyst use for r ?

38��5FTU���4FD��
To the nearest dollar, what does the analyst believe
the value of the stock will be at the end of three
weeks? (Note: Disregard the $ sign when gridding
your answer.)
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Which of the following scatterplots shows a
relationship that is appropriately modeled with the
equation =y a bx , where a is positive and b is
negative?

A)

x

y

O 10

10

20 30

20

B)

x

y

O 10

10

20 30

20

C)

x

y

O 10

10

20 30

20

D)

x

y

O 10 20 30

10

20

([Sonential )XnFtions (6KaSe oI tKe graSK�     

13���5FTU���4FD��
The population of mosquitoes in a swamp is
estimated over the course of twenty weeks, as shown
in the table.

0

5

10

15

20

Time (weeks)

100

1,000

10,000

100,000

1,000,000

Population

Which of the following best describes the
relationship between time and the estimated
population of mosquitoes during the twenty weeks?

A) Increasing linear
B) Decreasing linear
C) Exponential growth
D) Exponential decay
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21���5FTU���4FD��
Of the following four types of savings account plans,
which option would yield exponential growth of the
money in the account?

A) Each successive year, 2% of the initial savings is
added to the value of the account.

B) Each successive year, 1.5% of the initial savings
and $100 is added to the value of the account.

C) Each successive year, 1% of the current value is
added to the value of the account.

D) Each successive year, $100 is added to the value
of the account.

([Sonential )XnFtions (6KaSe oI tKe graSK�     

20���5FTU���4FD��

The mass of living organisms in a lake is defined to
be the biomass of the lake. If the biomass in a lake
doubles each year, which of the following graphs
could model the biomass in the lake as a function of
time? (Note: In each graph below, O represents
(0, 0).)

A)

O

Bi
om

as
s (

to
ns

)

Time (years)
21

1

2

B)

O

Bi
om
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s (

to
ns

)

Time (years)
21

1

2

C)

O

Bi
om
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s (

to
ns

)

Time (years)
1 2

1

2

D)

O

Bi
om

as
s (

to
ns

)

Time (years)
1 2

1

2
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16��5FTU���4FD��

If a = 16
b
4 for positive integers a and b, what is one

possible value of b ?

������5FTU���4FD��

*G x� ¦ y � ��
 XIBU JT UIF WBMVF PG �
�

x
y  

"
 ���

#
 ��

$
 ��

%
 5IF WBMVF DBOOPU CF EFUFSNJOFE GSPN UIF
JOGPSNBUJPO HJWFO�

�����5FTU���4FD��

*G x
x

� x
a

b
��

�

� 
 x � �
 BOE a b� � 
� XIBU JT UIF WBMVF

PG ¦a b  

"
 �
#
 ��
$
 ��
%
 ��
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The expression x−2y
1
2

1
3x y−1

, where x > 1 and y > 1, is

equivalent to which of the following?

A)
y

3 x2

B)
y y
3 x2

C)
y y
x x

D)
y y
2 3x x

([Sonents anG 5oots �5Xles oI 5oots�

�������5FTU���4FD���
�
�8IJDI PG UIF GPMMPXJOH JT FRVBM UP a 
 GPS BMM WBMVFT

PG a  

"
 a
�
�

#
 a�

$
 a
�
��

%
 � a�

������5FTU���4FD��

8IJDI PG UIF GPMMPXJOH JT FRVJWBMFOU UP �
�
�  

"
 � �

#
 � �

$
 �

%
 � �
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8IJDI PG UIF GPMMPXJOH DPNQMFY OVNCFST JT

FRVJWBMFOU UP i
i

� ¦ �
� � �

 	/PUF� i � ¦� 


"
 � �i
�

¦
�

#
 i�
�

� �
�

$
 i�
��

¦ ��
��

%
 i�
��

� ��
��

������5FTU���4FD��

i
i

� ¦
� ¦ �

*G UIF FYQSFTTJPO BCPWF JT SFXSJUUFO JO UIF GPSN
�a bi 
 XIFSF a BOE b BSF SFBM OVNCFST
 XIBU JT UIF

WBMVF PG a  	/PUF� i � ¦� 


"


#


�

�
�

$


%


�

��
�

4����5FTU���4FD��

Which of the following complex numbers is equal to
5 + 12( ) − 9i i2( − 6 ,i for) i = −1 ?

A) −14 − 18i
B) −4 − 6i
C) 4 + 6i
D) 14 + 18i

&oPSle[ 1XPbers        _______________________________ ___________ 
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4�����5FTU���4FD��

R UV

T

S

x°

114°

31°

In the figure above, RT = TU . What is
the value of x ?

A) 72
B) 66
C) 64
D) 58

3���5FTU���4FD��

s

1

2

ℓ

t

m

In the figure above, lines A and m are parallel and
lines s and t are parallel. If the measure of ∠1 is
35°, what is the measure of ∠2 ?

A) 35°
B) 55°
C) 70°
D) 145°
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�����5FTU���4FD��
*OUFSTFDUJOH MJOFT r
 s
 BOE t BSF TIPXO CFMPX�

s

t
r23°

106°

x°

8IBU JT UIF WBMVF PG x  

17���5FTU���4FD��

M

N

P

Q

R

60°
70°

In the figure above, MQ and NR intersect at
point P, NP = QP , and MP = PR. What is the
measure, in degrees, of ∠QMR ? (Disregard the
degree symbol when gridding your answer.)
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/PUF���'JHVSF�OPU�ESBXO�UP�TDBMF�

x¡
w¡

u¡
t¡
z¡

k

m
y¡

ℓ

*O UIF GJHVSF BCPWF
 MJOFT k
 A 
 BOE m JOUFSTFDU BU B
QPJOU� *G x y� � �u w 
 XIJDI PG UIF GPMMPXJOH NVTU
CF USVF 

*� �x z
**� y � w
***� �z t

"
 * BOE ** POMZ
#
 * BOE *** POMZ
$
 ** BOE *** POMZ
%
 *
 **
 BOE ***

/ines anG $ngles _____________________________ ___________ 

������5FTU���4FD���

x¡

/PUF��'JHVSF�OPU�ESBXO�UP�TDBMF�

y¡ z¡

5XP JTPTDFMFT USJBOHMFT BSF TIPXO BCPWF� *G
��� ¦ z � �y BOE y � ��
 XIBU JT UIF WBMVF PG x  
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AC

D

E

B

6

18

8

In the figure above, BD is parallel to AE . What is
the length of CE ?

�����5FTU���4FD��

B

C D

EA

�

�� �

*O UIF GJHVSF BCPWF
 AE & CD BOE TFHNFOU AD
JOUFSTFDUT TFHNFOU CE BU B� 8IBU JT UIF MFOHUI PG
TFHNFOU CE  

7riangles �6iPilar 7riangles�
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E

A

D
B

C

x GFFU

" TVNNFS DBNQ DPVOTFMPS XBOUT UP GJOE B MFOHUI
 x

JO GFFU
 BDSPTT B MBLF BT SFQSFTFOUFE JO UIF TLFUDI
BCPWF� 5IF MFOHUIT SFQSFTFOUFE CZ AB
 EB
 BD
 BOE
CD PO UIF TLFUDI XFSF EFUFSNJOFE UP CF ���� GFFU

���� GFFU
 ��� GFFU
 BOE ��� GFFU
 SFTQFDUJWFMZ�
4FHNFOUT AC BOE DE JOUFSTFDU BU B
 BOE ∠AEB
BOE ∠CDB IBWF UIF TBNF NFBTVSF� 8IBU JT UIF
WBMVF PG x  

������5FTU���4FD��

x

�x

�x

���JO

TIFMG

TIFMG
TIFMG

TIBNQPP

+JN IBT B USJBOHVMBS TIFMG TZTUFN UIBU BUUBDIFT UP IJT
TIPXFSIFBE� 5IF UPUBM IFJHIU PG UIF TZTUFN JT
�� JODIFT
 BOE UIFSF BSF UISFF QBSBMMFM TIFMWFT BT
TIPXO BCPWF� 8IBU JT UIF NBYJNVN IFJHIU
 JO
JODIFT
 PG B TIBNQPP CPUUMF UIBU DBO TUBOE VQSJHIU PO
UIF NJEEMF TIFMG 

7riangles �6iPilar 7riangles�
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����5FTU���4FD��

�

*O B SJHIU USJBOHMF
 POF BOHMF NFBTVSFT x¡
 XIFSF
�TJO x¡ � � 8IBU JT DPT	��¡ ¦ x¡
  

�����5FTU���4FD��

x¡

y¡

*O UIF USJBOHMF BCPWF
 UIF TJOF PG x¡ JT ���� 8IBU JT
UIF DPTJOF PG y¡  
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*O USJBOHMF ABC
 UIF NFBTVSF PG ∠B JT ��¡


BC � ��
 BOE AC � ��� 5SJBOHMF DEF JT TJNJMBS UP

USJBOHMF ABC, XIFSF WFSUJDFT D
 E
 BOE F

DPSSFTQPOE UP WFSUJDFT A
 B
 BOE C
 SFTQFDUJWFMZ
 BOE

FBDI TJEF PG USJBOHMF DEF JT � UIF MFOHUI PG UIF
�

DPSSFTQPOEJOH TJEF PG USJBOHMF ABC� 8IBU JT UIF

WBMVF PG TJO F  

7riangles �7rigonoPetr\�         

23���5FTU���4FD��

a° b°

Note: Figures not drawn to scale.

The angles shown above are acute and
sin( °) = cos(a b°). If a = 4k − 22 and b = 6k − 13,
what is the value of k ?

A) 4.5
B) 5.5
C) 12.5
D) 21.5
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A C

O

5IF DJSDMF BCPWF XJUI DFOUFS O IBT B DJSDVNGFSFODF
PG ��� 8IBU JT UIF MFOHUI PG NJOPS BSD pAC  

"
 �
#
 ��
$
 ��
%
 ��

&irFles �$rF /engtK in 'egrees�____________________________________________________________________         

24���5FTU���4FD��

A

B
D

In the circle above, segment AB is a diameter. If the
length of arc ADqB is 8π , what is the length of the
radius of the circle?

A) 2
B) 4
C) 8
D) 16

������5FTU���4FD��

A C

B

x°

Note: Figure not drawn to scale.

*O UIF DJSDMF BCPWF
 QPJOU A JT UIF DFOUFS BOE UIF

MFOHUI PG BSD BCp JT �
�

PG UIF DJSDVNGFSFODF PG UIF

DJSDMF� 8IBU JT UIF WBMVF PG x  
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36���5FTU���4FD��

O

L

60° M
N

In the figure above, point O is the center of the
circle, line segments LM and MN are tangent to the
circle at points L and N, respectively, and the
segments intersect at point M as shown. If the
circumference of the circle is 96, what is the length of
minor arc LNp ?

36��5FTU���4FD��

O
A

B

x°

Note: Figure not drawn to scale.

In the figure above, the circle has center O and has
radius 10. If the length of arc pAB (shown in bold) is
between 5 and 6, what is one possible integer
value of x ?
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18����5FTU���4FD��
The number of radians in a 720-degree angle can be
written as aπ , where a is a constant. What is the
value of a ?

20���5FTU���4FD��

Points A and B lie on a circle with radius 1, and
π
3

arc pAB has length . What fraction of the

circumference of the circle is the length of arc pAB ?

&irFles �$rF /engtK in 5aGians�____________________________________________________________________         

34���5FTU���4FD��

In a circle with center O, central angle AOB has a
5π

measure of radians. The area of the sector
4

formed by central angle AOB is what fraction of the

area of the circle?
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O
x

y

A (√3, 1)

B

*O UIF xy�QMBOF BCPWF
 O JT UIF DFOUFS PG UIF DJSDMF

πBOE UIF NFBTVSF PG ∠AOB JT SBEJBOT� 8IBU JT
a

UIF WBMVF PG a  
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9����5FTU���4FD��

− 6( ) +x y( + 52 2) = 16

In the xy-plane, the graph of the equation above is a
circle. Point P is on the circle and has coordinates
10, −5( ). If PQ is a diameter of the circle, what are

the coordinates of point Q ?

A) 2, −5( )

B) 6, −1( )

C) 6, −5( )

D) 6, −9( )

24��5FTU���4FD��

Which of the following is an equation of a circle in

the xy-plane with center (0, 4) and a radius with

3
endpoint ⎜⎜⎝

⎛⎜ 4
, 5⎟⎟⎠

⎞⎟ ?

A)
25
9

+ (x y2 − 4) =2

B)
25
9

+ (x y2 + 4) =2

C)
5
3

+ (x y2 − 4) =2

D)
3
5

+ (x y2 + 4) =2
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35��5FTU���4FD��

8 yards

A dairy farmer uses a storage silo that is in the shape
of the right circular cylinder above. If the volume of
the silo is 72π cubic yards, what is the diameter of
the base of the cylinder, in yards?

25��5FTU���4FD��

10 ft

5 ft

5 ft

5 ft

A grain silo is built from two right circular cones and
a right circular cylinder with internal measurements
represented by the figure above. Of the following,
which is closest to the volume of the grain silo, in
cubic feet?

A) 261.8
B) 785.4
C) 916.3
D) 1,047.2
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Jim has identical drinking glasses each in the shape of
a right circular cylinder with internal diameter of
3 inches. He pours milk from a gallon jug into each
glass until it is full. If the height of milk in each glass
is about 6 inches, what is the largest number of full
milk glasses that he can pour from one gallon of
milk? (Note: There are 231 cubic inches in 1 gallon.)

A) 2
B) 4
C) 5
D) 6

&\linGers___________________________    ______________________________________________________         

�����5FTU���4FD��
5IF WPMVNF PG SJHIU DJSDVMBS DZMJOEFS " JT �� DVCJD
DFOUJNFUFST� 8IBU JT UIF WPMVNF
 JO DVCJD
DFOUJNFUFST
 PG B SJHIU DJSDVMBS DZMJOEFS XJUI UXJDF UIF
SBEJVT BOE IBMG UIF IFJHIU PG DZMJOEFS " 
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 ��
#
 ��
$
 ��
%
 ��
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5�����5FTU���4FD��
The width of a rectangular dance floor is w feet. The
length of the floor is 6 feet longer than its width.
Which of the following expresses the perimeter, in
feet, of the dance floor in terms of w ?

A) w2 + 6
B) w4 + 12

C) w2 + 6

D) 2 + 6w w

27���5FTU���4FD��
A rectangle was altered by increasing its length by
10 percent and decreasing its width by p percent. If
these alterations decreased the area of the rectangle
by 12 percent, what is the value of p ?

A) 12
B) 15
C) 20
D) 22

14����5FTU���4FD��
A shipping service restricts the dimensions of the
boxes it will ship for a certain type of service.
The restriction states that for boxes shaped like
rectangular prisms, the sum of the perimeter of the
base of the box and the height of the box cannot
exceed 130 inches. The perimeter of the base is
determined using the width and length of the box.
If a box has a height of 60 inches and its length is
2.5 times the width, which inequality shows the
allowable width x, in inches, of the box?

2
3

1
2

A) 0 < x ≤ 10

B) 0 < x ≤ 11

C) 0 < x ≤ 17

D) 0 < x ≤ 20
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3roSortions (6imSle)

31���5FTU���4FD��
A coastal geologist estimates that a certain country’s
beaches are eroding at a rate of 1.5 feet per year.
According to the geologist’s estimate, how long will it
take, in years, for the country’s beaches to erode by
21 feet?

2���5FTU���4FD��
A quality control manager at a factory selects
7 lightbulbs at random for inspection out of every
400 lightbulbs produced. At this rate, how many
lightbulbs will be inspected if the factory produces
20,000 lightbulbs?

A) 300
B) 350
C) 400
D) 450

The�amount�of�money�a�performer�earns�is�directly�
proportional�to�the�number�of�people�attending�the�
performance.� The�performer�earns�$120�at�a�
performance�where�8�people�attend.

4����5FTU���4FD��

How much money will the performer earn when
20 people attend a performance?

A) $960
B) $480
C) $300
D) $240

31��5FTU���4FD��
Wyatt can husk at least 12 dozen ears of corn per
hour and at most 18 dozen ears of corn per hour.
Based on this information, what is a possible amount
of time, in hours, that it could take Wyatt to husk
72 dozen ears of corn?
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Questions 10 and 11 refer to the following
information.

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

Planet

3.6

8.9

9.8

3.8

26.0

11.1

10.7

14.1

Acceleration due to gravity
sec2
m

⎜⎝
⎛⎜⎜ ⎟⎠

⎞⎟⎟

The chart above shows approximations of the

acceleration due to gravity in meters per

m
second squared 2 for the eight planets in our solar

sec

system. The weight of an object on a given planet can be

found by using the formula =W m ,g where W is the

weight of the object measured in newtons, m is the mass

of the object measured in kilograms, and g is the

acceleration due to gravity on the planet measured in

m
sec2 .

10��5FTU���4FD��
What is the weight, in newtons, of an object on
Mercury with a mass of 90 kilograms?

A) 25
B) 86
C) 101
D) 324

11���5FTU���4FD��
An object on Earth has a weight of 150 newtons. On
which planet would the same object have an
approximate weight of 170 newtons?

A) Venus
B) Saturn
C) Uranus
D) Neptune
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If a 3-pound pizza is sliced in half and each half is
sliced into thirds, what is the weight, in ounces, of
each of the slices? (1 pound = 16 ounces)

A) 4
B) 6
C) 8
D) 16

34��5FTU���4FD��
A local television station sells time slots for programs
in 30-minute intervals. If the station operates
24 hours per day, every day of the week, what is the
total number of 30-minute time slots the station can
sell for Tuesday and Wednesday?

6����5FTU���4FD��

1 decagram = 10 grams
1,000 milligrams = 1 gram

A hospital stores one type of medicine in 2-decagram
containers. Based on the information given in the
box above, how many 1-milligram doses are there in
one 2-decagram container?

A) 0.002
B) 200
C) 2,000
D) 20,000

3roSortions (6imSle)

SAT Math Concepts Book Prowess Test Prep / 2019

Page 94



9����5FTU���4FD��
Nate walks 25 meters in 13.7 seconds. If he walks at
this same rate, which of the following is closest to the
distance he will walk in 4 minutes?

A) 150 meters
B) 450 meters
C) 700 meters
D) 1,400 meters

11���5FTU���4FD��

Number of hours Tony plans to read the
novel per day 3
Number of parts in the novel 8
Number of chapters in the novel 239
Number of words Tony reads per minute 250
Number of pages in the novel 1,078
Number of words in the novel 349,168

Tony is planning to read a novel. The table above
shows information about the novel, Tony’s reading
speed, and the amount of time he plans to spend
reading the novel each day. If Tony reads at the rates
given in the table, which of the following is closest to
the number of days it would take Tony to read the
entire novel?

A) 6
B) 8
C) 23
D) 324

15���5FTU���4FD��
The distance traveled by Earth in one orbit around
the Sun is about 580,000,000 miles. Earth makes
one complete orbit around the Sun in one year. Of
the following, which is closest to the average speed of
Earth, in miles per hour, as it orbits the Sun?

A) 66,000
B) 93,000
C) 210,000
D) 420,000
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Graphene, which is used in the manufacture of

integrated circuits, is so thin that a sheet weighing

one ounce can cover up to 7 football fields. If a

football field has an area of approximately 1
1
3

acres,

about how many acres could 48 ounces of graphene

cover?

A) 250
B) 350
C) 450
D) 1,350

33���5FTU���4FDUJPO��
The pes, a Roman measure of length, is
approximately equal to 11.65 inches. It is also
equivalent to 16 smaller Roman units called digits.
Based on these relationships, 75 Roman digits is
equivalent to how many feet, to the nearest
hundredth? (12 inches = 1 foot)
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In a study of bat migration habits, 240 male bats and

160 female bats have been tagged. If 100 more female

bats are tagged, how many more male bats must be

3
tagged so that of the total number of bats in the

5
study are male?

27��5FTU���4FD��
A square field measures 10 meters by 10 meters.
Ten students each mark off a randomly selected
region of the field; each region is square and has side
lengths of 1 meter, and no two regions overlap. The
students count the earthworms contained in the soil
to a depth of 5 centimeters beneath the ground’s
surface in each region. The results are shown in the
table below.

Region Number of
earthworms Region Number of

earthworms
A 107 F 141
B 147 G 150
C 146 H 154
D 135 I 176
E 149 J 166

Which of the following is a reasonable
approximation of the number of earthworms to a
depth of 5 centimeters beneath the ground’s surface
in the entire field?

A) 150
B) 1,500
C) 15,000
D) 150,000
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Based on the survey data, which of the following
most accurately compares the expected total number
of students with 4 siblings at the two schools?

A)

B)

C)

D)

The total number of students with 4 siblings is
expected to be equal at the two schools.
The total number of students with 4 siblings at
Lincoln School is expected to be 30 more than at
Washington School.
The total number of students with 4 siblings at
Washington School is expected to be 30 more
than at Lincoln School.
The total number of students with 4 siblings at
Washington School is expected to be 900 more
than at Lincoln School.

Number of
siblings

0

1

2

3

4

Lincoln
School

120

80

60

30

10

Washington
School

140

110

30

10

10

A�sociologist�chose�300�students�at�random�from�each�of�
two�schools�and�asked�each�student�how�many�siblings�he�
or�she�has.� The�results�are�shown�in�the�table�below.

Students’ Sibling Survey

There are a total of 2,400 students at Lincoln School and
3,300 students at Washington School.
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1��5FTU���4FD��
John runs at different speeds as part of his training
program. The graph shows his target heart rate at
different times during his workout. On which
interval is the target heart rate strictly increasing then
strictly decreasing?
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Time (minutes)
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80

120

160

40

A) Between 0 and 30 minutes
B) Between 40 and 60 minutes
C) Between 50 and 65 minutes
D) Between 70 and 90 minutes
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According to the line of best fit in the scatterplot
above, which of the following best approximates the
year in which the number of miles traveled by air
passengers in Country X was estimated to be
550 billion?

A) 1997
B) 2000
C) 2003
D) 2008
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A curator at a wildlife society created the scatterplot
above to examine the relationship between the gestation
period and life expectancy of 10 species of animals.
What is the life expectancy, in years, of the animal
that has the longest gestation period?

A) 3
B) 4
C) 8
D) 10

10����5FTU���4FDUJPO��
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Time (minutes)
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non-insulated
insulated

Two samples of water of equal mass are heated to
60 degrees Celsius (°C). One sample is poured into
an insulated container, and the other sample is
poured into a non-insulated container. The samples
are then left for 70 minutes to cool in a room having
a temperature of 25°C. The graph above shows the
temperature of each sample at 10-minute intervals.
Which of the following statements correctly
compares the average rates at which the temperatures
of the two samples change?

A)

B)

In every 10-minute interval, the magnitude of
the rate of change of temperature of the
insulated sample is greater than that of the
non-insulated sample.
In every 10-minute interval, the magnitude of
the rate of change of temperature of the
non-insulated sample is greater than that of the
insulated sample.

C) In the intervals from 0 to 10 minutes and from
10 to 20 minutes, the rates of change of
temperature of the insulated sample are of
greater magnitude, whereas in the intervals from
40 to 50 minutes and from 50 to 60 minutes, the
rates of change of temperature of the
non-insulated sample are of greater magnitude.

D) In the intervals from 0 to 10 minutes and from
10 to 20 minutes, the rates of change of
temperature of the non-insulated sample are of
greater magnitude, whereas in the intervals from
40 to 50 minutes and from 50 to 60 minutes, the
rates of change of temperature of the insulated
sample are of greater magnitude.

20��5FTU���4FD��
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Michael swam 2,000 yards on each of eighteen days.
The scatterplot above shows his swim time for and
corresponding heart rate after each swim. The line of
best fit for the data is also shown. For the swim that
took 34 minutes, Michael’s actual heart rate was
about how many beats per minutes less than the rate
predicted by the line of best fit?

A) 1
B) 2
C) 3
D) 4

5����5FTU���4FD��
Which of the following graphs best shows a strong
negative association between d and t ?

A)

d

t B)

d

t

C)

d

t D)

d

t
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AA B $
City

Rooftop Solar Panel
Installations in Five Cities

D E

9
8
7
6
5
4
3
2
1
0

The number of rooftops with solar panel installations
in 5 cities is shown in the graph above. If the total
number of installations is 27,500, what is an
appropriate label for the vertical axis of the graph?

A) Number of installations (in tens)
B) Number of installations (in hundreds)
C) Number of installations (in thousands)
D) Number of installations (in tens of thousands)

32��5FTU���4FD��

President

Ages of the First 12 United States Presidents
at the Beginning of Their Terms in Office

Age
(years)

57
62
58
58
59
58

Washington
Adams
Jefferson
Madison
Monroe
Adams

President Age
(years)

62
55
68
51
50
65

Jackson
Van Buren
Harrison
Tyler
Polk
Taylor

The table above lists the ages of the first
12 United States presidents when they began their
terms in office. According to the table, what was the
mean age, in years, of these presidents at the
beginning of their terms? (Round your answer to the
nearest tenth.)
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According to the line graph above, the number of
portable media players sold in 2008 is what fraction
of the number sold in 2011 ?
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A curator at a wildlife society created the scatterplot
above to examine the relationship between the gestation
period and life expectancy of 10 species of animals.

11���5FTU���4FDUJPO��

Of the labeled points, which represents the animal
for which the ratio of life expectancy to gestation
period is greatest?

A) A
B) B
C) C
D) D
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Course

Gender Female
Male
Total

35
44
79

53
59

112

62
57

119

150
160
310

Algebra I Geometry Algebra
II Total

A group of tenth-grade students responded to a survey that asked which math course they were currently enrolled in.
The survey data were broken down as shown in the table above. Which of the following categories accounts for
approximately 19 percent of all the survey respondents?

A) Females taking Geometry
B) Females taking Algebra II
C) Males taking Geometry
D) Males taking Algebra I
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Energy source
The bar graph above shows renewable energy
consumption in quadrillions of British thermal units
(Btu) in the United States, by energy source, for several
energy sources in the years 2000 and 2010.

22���5FTU���4FD��

Of the following, which best approximates the
percent decrease in consumption of wood power in
the United States from 2000 to 2010 ?

A) 6%
B) 11%
C) 21%
D) 26%
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Based on the histogram above, of the following,
which is closest to the average (arithmetic mean)
number of seeds per apple?

A) 4
B) 5
C) 6
D) 7

Number of
siblings

0

1
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3

4

Lincoln
School

120

80

60
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10

Washington
School

140

110

30

10

10

A�sociologist�chose�300�students�at�random�from�each�of�
two�schools�and�asked�each�student�how�many�siblings�he�
or�she�has.� The�results�are�shown�in�the�table�below.

Students’ Sibling Survey

There are a total of 2,400 students at Lincoln School and
3,300 students at Washington School.

19���5FTU���4FD��

What is the median number of siblings for all the
students surveyed?

A) 0
B) 1
C) 2
D) 3
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Lengths of Fish (in inches)
888 9 10 10 11

11 12 12 12 12 13 13
13 14 14 15 15 16 24

The table above lists the lengths, to the nearest inch,
of a random sample of 21 brown bullhead fish. The
outlier measurement of 24 inches is an error. Of the
mean, median, and range of the values listed, which
will change the most if the 24-inch measurement is
removed from the data?

A) Mean
B) Median
C) Range
D) They will all change by the same amount.

1010
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Movies with Greatest Ticket Sales in 2012

MPAA
rating

Type of movie

Action Animated Comedy Drama Total

72 0 11

10 0 4 22

6 0 5 17

18 7 9

2

8

6

16 50

PG

PG-13

R

Total

The table above represents the 50 movies that had
the greatest ticket sales in 2012, categorized by movie
type and Motion Picture Association of America
(MPAA) rating. What proportion of the movies are
comedies with a PG-13 rating?

A)
2

25

B)
9

50

C)
2

11

D)
11
25

3robabilit\ �6iPSle�     _________________________________________________________________________ 

2����5FTU���4FD��

Age
Total

Gender

Male

Female

Total

Under 40

12

8

20

40 or older

2

3

5

14

11

25

The table above shows the distribution of age and
gender for 25 people who entered a contest. If the
contest winner will be selected at random, what is the
probability that the winner will be either a female
under age 40 or a male age 40 or older?

A)
4

25

B)
10
25

C)
11
25

D)
16
25
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Age, in years

Region 18 to 24

Northeast
Midwest
South
West
Total

2,713
3,453
5,210
3,390

14,766

25 to 44

8,159
11,237
18,072
10,428
47,896

45 to 64

10,986
13,865
21,346
11,598
57,795

65 to 74

3,342
4,221
7,272
3,785

18,620

75 and
older
2,775
3,350
4,969
2,986

14,080

Total

27,975
36,126
56,869
32,187

153,157

Number of Registered Voters
in the United States in 2012, in Thousands

The table above shows the number of registered voters in 2012, in thousands, in four geographic regions and five age
groups. Based on the table, if a registered voter who was 18 to 44 years old in 2012 is chosen at random, which of the
following is closest to the probability that the registered voter was from the Midwest region?

A) 0.10
B) 0.25
C) 0.40
D) 0.75

16���5FTU���4FD��

Passed
bar exam

Did not pass
bar exam

Took review course

Did not take
review course

18

7

82

93

Results on the Bar Exam of Law School Graduates

The table above summarizes the results of 200 law
school graduates who took the bar exam. If one of
the surveyed graduates who passed the bar exam is
chosen at random for an interview, what is the
probability that the person chosen did not take the
review course?

A)
18
25

B)
7
25

C)
25

200

D)
7

200
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Group X
Group Y
Total

Dreams Recalled during One Week
None 1 to 4

15
21
36

5 or more

28
11
39

57
68

125

100
100
200

Total

The data in the table above were produced by a sleep
researcher studying the number of dreams people
recall when asked to record their dreams for one
week. Group X consisted of 100 people who
observed early bedtimes, and Group Y consisted of
100 people who observed later bedtimes. If a person
is chosen at random from those who recalled
at least 1 dream, what is the probability that the
person belonged to Group Y ?

A)
68

100

B)
79

100

C)
79

164

D)
164
200

29��5FTU���4FD��

Gender
Female
Male
Total

Handedness
Left Right

18 122

The incomplete table above summarizes the number
of left-handed students and right-handed students by
gender for the eighth-grade students at
Keisel Middle School. There are 5 times as many
right-handed female students as there are left-handed
female students, and there are 9 times as many
right-handed male students as there are left-handed
male students. If there is a total of 18 left-handed
students and 122 right-handed students in the 
school, which of the following is closest to the
probability that a right-handed student selected at
random is female? (Note: Assume that none of the
eighth-grade students are both right-handed and
left-handed.)

A) 0.410
B) 0.357
C) 0.333
D) 0.250

3robabilit\ �&onGitional�   _______________________________________________________________________ 

SAT Math Concepts Book Prowess Test Prep / 2019

Page 108



6aPSles oI a 3oSXlation _____________________________________________________________________ 

13���5FTU���4FD��
A researcher conducted a survey to determine
whether people in a certain large town prefer
watching sports on television to attending the
sporting event. The researcher asked 117 people who
visited a local restaurant on a Saturday, and 7 people
refused to respond. Which of the following factors
makes it least likely that a reliable conclusion can be
drawn about the sports-watching preferences of all
people in the town?

A) Sample size
B) Population size
C) The number of people who refused to respond
D) Where the survey was given

15���5FTU���4FD��
In order to determine if treatment X is successful in
improving eyesight, a research study was conducted.
From a large population of people with poor
eyesight, 300 participants were selected at random.
Half of the participants were randomly assigned to
receive treatment X, and the other half did not
receive treatment X. The resulting data showed that
participants who received treatment X had
significantly improved eyesight as compared to those
who did not receive treatment X. Based on the
design and results of the study, which of the
following is an appropriate conclusion?

A) Treatment X is likely to improve the eyesight of
people who have poor eyesight.

B) Treatment X improves eyesight better than all
other available treatments.

C) Treatment X will improve the eyesight of anyone
who takes it.

D) Treatment X will cause a substantial
improvement in eyesight.
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8IJDI PG UIF GPMMPXJOH FYQSFTTJPOT JT FRVBM UP � GPS
TPNF WBMVF PG x  

"
 x ¦ � ¦ �
#
 x � � � �
$
 � ¦ x � �
%
 x ¦ � � �

6�����5FTU���4FD��

> 2y x − 1

x2 > 5

Which of the following consists of the y-coordinates
of all the points that satisfy the system of inequalities
above?

A) y > 6

B) y > 4

C) y > 5
2

D) y > 3
2

5are 3roblePs           _______________________________________________________________________         

�����5FTU���4FD��
5IF TBMFT NBOBHFS PG B DPNQBOZ BXBSEFE B UPUBM PG
����� JO CPOVTFT UP UIF NPTU QSPEVDUJWF TBMFTQFPQMF�
5IF CPOVTFT XFSF BXBSEFE JO BNPVOUT PG ���� PS
����� *G BU MFBTU POF ���� CPOVT BOE BU MFBTU POF ����
CPOVT XFSF BXBSEFE
 XIBU JT POF QPTTJCMF OVNCFS PG
���� CPOVTFT BXBSEFE 

28��5FTU���4FD��

II

III

I

IV

y

x

If the system of inequalities ≥ 2y x + 1 and

>y x
1
2

− 1 is graphed in the xy-plane above, which

quadrant contains no solutions to the system?

A) Quadrant II
B) Quadrant III
C) Quadrant IV
D) There are solutions in all four quadrants.

36���5FTU���4FD��

y
y x

≤ −
≤ 5

In the xy‑plane, if a point with coordinates ( ,a b) lies
in the solution set of the system of inequalities above,
what is the maximum possible value of b ?

15x + 3000
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¦ �x x� � � �x ¦ �� � �
'PS XIBU SFBM WBMVF PG x JT UIF FRVBUJPO BCPWF USVF 

�����5FTU���4FD��

nA � ���

5IF NFBTVSF A
 JO EFHSFFT
 PG BO FYUFSJPS BOHMF PG B
SFHVMBS QPMZHPO JT SFMBUFE UP UIF OVNCFS PG TJEFT
 n

PG UIF QPMZHPO CZ UIF GPSNVMB BCPWF� *G UIF NFBTVSF
PG BO FYUFSJPS BOHMF PG B SFHVMBS QPMZHPO JT HSFBUFS
UIBO ��¡
 XIBU JT UIF HSFBUFTU OVNCFS PG TJEFT JU
DBO IBWF 

"
 �
#
 �
$
 �
%
 �

8����5FTU���4FD��

x (xw )
1
2
3
4

t(x)

5

–1
3
4
3

–1

–3
–1
1
3
5

The table above shows some values of the
functions w and t. For which value of x is
w x( ) t x( )+ = x ?

A) 1
B) 2
C) 3
D) 4

����5FTU���4FD��

" MBOETDBQJOH DPNQBOZ FTUJNBUFT UIF QSJDF PG B KPC

JO EPMMBST
 VTJOH UIF FYQSFTTJPO �� � ��nh
 XIFSF n
JT UIF OVNCFS PG MBOETDBQFST XIP XJMM CF XPSLJOH
BOE h JT UIF UPUBM OVNCFS PG IPVST UIF KPC XJMM UBLF
VTJOH n MBOETDBQFST� 8IJDI PG UIF GPMMPXJOH JT UIF
CFTU JOUFSQSFUBUJPO PG UIF OVNCFS �� JO UIF
FYQSFTTJPO 

"


#


$


5IF DPNQBOZ DIBSHFT ��� QFS IPVS GPS FBDI
MBOETDBQFS�
" NJOJNVN PG �� MBOETDBQFST XJMM XPSL PO
FBDI KPC�
5IF QSJDF PG FWFSZ KPC JODSFBTFT CZ
��� FWFSZ IPVS�

%
 &BDI MBOETDBQFS XPSLT �� IPVST B EBZ�

�����5FTU���4FD��

*G a b� �� � z BOE ab � y 
 XIJDI PG UIF GPMMPXJOH JT
FRVJWBMFOU UP z� � �y  

"
 � �a b( )�

#
 � �a b�( )�

$
 � �a b�( )�

%
 � �a b�( )�

�����5FTU���4FD��
8IJDI PG UIF GPMMPXJOH JT BO FYBNQMF PG B GVODUJPO
XIPTF HSBQI JO UIF xy�QMBOF IBT OP x�JOUFSDFQUT 

"
 " MJOFBS GVODUJPO XIPTF SBUF PG DIBOHF JT OPU
[FSP

#
 " RVBESBUJD GVODUJPO XJUI SFBM [FSPT
$
 " RVBESBUJD GVODUJPO XJUI OP SFBM [FSPT
%
 " DVCJD QPMZOPNJBM XJUI BU MFBTU POF SFBM [FSP
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How many liters of a 25% saline solution must be
added to 3 liters of a 10% saline solution to obtain a
15% saline solution?

5are Problems_____________________________________________________________________________ 

8����5FTU���4FD��

For what value of n is n − 1 + 1 equal to 0 ?

A) 0
B) 1
C) 2
D) There is no such value of n.

11���5FTU���4FD��

Which of the following numbers is NOT a solution
of the inequality 3 − 5 ≥x x4 − 3 ?

A) −1
B) −2
C) −3
D) −5

18���5FTU���4FD��
< −y x + a

y x> + b

In the xy-plane, if (0, 0) is a solution to the system of
inequalities above, which of the following
relationships between a and b must be true?

b

A) >a b

B) >b a

C) a >

D) = −a b25��5FTU���4FD��

= − 4.9h t 2 + 25t

The equation above expresses the approximate
height h, in meters, of a ball t seconds after it is
launched vertically upward from the ground with an
initial velocity of 25 meters per second. After
approximately how many seconds will the ball hit the
ground?

A) 3.5
B) 4.0
C) 4.5
D) 5.0
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x + b = 5x
+y c = 5y

3 − 7
3 − 7

In the equations above, b and c are constants.

If b is c minus
1
2

, which of the following is true?

1
4

.A) x is y minus

B) x is y minus
1
2

.

C) x is y minus 1.

D) x is y plus
1
2

.

19���5FTU���4FD��

If p3 − 2 ≥ 1, what is the least possible value of
p3 + 2 ?

A) 5
B) 3
C) 2
D) 1

26���5FTU���4FD��
Let x and y be numbers such that − <y x < .y
Which of the following must be true?

I. x < y

II. x > 0

III. y > 0

A) I only
B) I and II only
C) I and III only
D) I, II, and III

8����5FTU���4FD��

Line A in the xy-plane contains points from each of
Quadrants II, III, and IV, but no points from
Quadrant I. Which of the following must be true?

A) The slope of line A is undefined.
B) The slope of line A is zero.
C) The slope of line A is positive.
D) The slope of line A is negative.

▼
Questions 16 and 17 refer to the following
information.

Mr. Martinson is building a concrete patio in his
backyard and deciding where to buy the materials and
rent the tools needed for the project. The table below
shows the materials’ cost and daily rental costs for three
different stores.

Store
Materials’
Cost, M
(dollars)

Rental cost of
wheelbarrow, W
(dollars per day)

Rental cost of
concrete
mixer, K

(dollars per day)
A 750 15 65
B 600 25 80
C 700 20 70

The total cost, y, for buying the materials and renting the
tools in terms of the number of days, x, is given by
y M= + (W + K) .x

16���5FTU���4FD��
For what number of days, x, will the total cost of
buying the materials and renting the tools from
Store B be less than or equal to the total cost of
buying the materials and renting the tools from
Store A ?
A) x ≤ 6
B) x ≥ 6
C) x ≤ 7.3
D) x ≥ 7.3
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=q nv
1
2

2

The dynamic pressure q generated by a fluid moving
with velocity v can be found using the formula
above, where n is the constant density of the fluid.
An aeronautical engineer uses the formula to find the
dynamic pressure of a fluid moving with velocity v
and the same fluid moving with velocity 1.5v. What
is the ratio of the dynamic pressure of the faster fluid
to the dynamic pressure of the slower fluid?

If�shoppers�enter�a�store�at�an�average�rate�of� r� shoppers�
per�minute�and�each�stays�in�the�store�for�an�average�time�
of� T� minutes,�the�average�number�of�shoppers�in�the�
store,�N,�at�any�one�time�is�given�by�the�formula� =N r .T�
This�relationship�is�known�as�Little’s�law.

The�owner�of�the�Good�Deals�Store�estimates�that�during�
business�hours,�an�average�of�3�shoppers�per�minute�enter�
the�store�and�that�each�of�them�stays�an�average�of�15�
minutes.� The�store�owner�uses�Little’s�law�to�estimate�that�
there�are�45�shoppers�in�the�store�at�any�time.

38���5FTU���4FD��
The owner of the Good Deals Store opens a new
store across town. For the new store, the owner
estimates that, during business hours, an average of
90 shoppers per hour enter the store and each of
them stays an average of 12 minutes. The average
number of shoppers in the new store at any time is
what percent less than the average number of
shoppers in the original store at any time? (Note:
Ignore the percent symbol when entering your
answer. For example, if the answer is 42.1%, enter
42.1)

4����5FTU���4FD��
Nick surveyed a random sample of the freshman
class of his high school to determine whether the Fall
Festival should be held in October or November. Of
the 90 students surveyed, 25.6% preferred October.
Based on this information, about how many students
in the entire 225-person class would be expected to
prefer having the Fall Festival in October?

A) 50
B) 60
C) 75
D) 80

1���5FTU���4FD��
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The graph above shows Marilyn’s distance from her
campsite during a 3‑hour hike. She stopped for
30 minutes during her hike to have lunch. Based on
the graph, which of the following is closest to the
time she finished lunch and continued her hike?

A) 12:40 P.M.

B) 1:10 P.M.

C) 1:40 P.M.

D) 2:00 P.M.

18�5FTU���4FD��
A survey was taken of the value of homes in a county,
and it was found that the mean home value was
$165,000 and the median home value was $125,000.
Which of the following situations could explain the
difference between the mean and median home
values in the county?

A) The homes have values that are close to each
other.

B) There are a few homes that are valued much less
than the rest.

C) There are a few homes that are valued much
more than the rest.

D) Many of the homes have values between
$125,000 and $165,000.
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