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MATHEMATICS TEST
60 Minutes—60 Questions

DIRECTIONS: Solve each problem, choose the correct
answer, and then fill in the corresponding oval on your
answer document.

Do not linger over problems that take too much time.
Solve as many as you can; then return to the others in
the time you have left for this test.

You are permitied to use a calculator on this test. You
may use your calculator for any problems you choose,

but some of the problems may best be done without
using a calculator.

Note: Unless otherwise stated, all of the following should
be assumed.

1. lllustrative figures are NOT necessarily drawn to scale.
2. Geometric figures lie in a plane.

3. The word /ine indicates a straight line.

4. The word average indicates arithmetic mean.

1. Which of the following expressions is equivalent to
ad—-a)—-5(a+T7)"?

A. ~2a-35
B. 2a+ 7
C. -a*-a-35
D. -d*-a+ 7
E. -24°-35

2. Which of the following inequalities orders the numbers

0.2, 0.03, and % from least to greatest?

F. 02<0.03< %

1
. 0.03<0.2< Z

G
H. 0.03< % <02

8 % <0.03<0.2
K. % <0.2<0.03

3. Ifx*+4=29, thenx*—4 =12

A. 5
B. V21
c. 21
D. 25
E. 33

DO YOUR FIGURING HERE.

GO ON TO THE NEXT PAGE.
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4. The vertices of a rectangle are (-1,-2), (4,-2), (4,3), DO YOUR FIGURING HERE.
and (-1,3). When the rectangle is graphed in the
standard (x,y) coordinate plane below, what percent of
the total area of the rectangle lies in Quadrant IIT ?

y
A
11 I
> X
o]
11T 1\
F 8%
G. 12%
H. 12.5%
Jo 32%
K. 48%

5. In 1985, the cost of clothing for a certain family was
$620. In 1995, 10 years later, the cost of clothing for
this family was $1,000. Assuming the cost increased
linearly, what was the cost of this family’s clothing in
1991 ?

$908
$848
$812
$810
$772

HEOR>

6. The square root of a certain number is approximately
9.2371. The certain number is between what 2 integers?

F. 3and 4
G. 4and 5
H. 9and 10
J. 18 and 19
K. 81 and 99

7. A bag contains 10 pieces of flavored candy: 4 lemon,
3 strawberry, 2 grape, and 1 cherry. One piece of candy
will be randomly picked from the bag. What is the
probability the candy picked is NOT grape flavored?

A.%
B.%
C.%
D.%
E.%

GO ON TO THE NEXT PAGE.
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8. When points A and B(-3,4) are graphed in the standard DO YOUR FIGURING HERE.
(x,y) coordinate plane below, the midpoint of AB will
be (1,2). What will be the coordinates of point A ?

y
A

79

-

6
2,1
1,3
1,8
5,0

3

RemaH

(-
(-
(~
(-
(

.
0 3

9. Andrea manages a company that currently has
116 customers, which is 8 more than twice the number
of customers the company had 1 year ago. How many
customers did the company have 1 year ago?

A. 50
B. 54
C. 62
D. 66
E. 100

10. Joseph will have a 200-foot-long fence installed
around his yard. The A+ Fence Company charges a
$500.00 fee, plus a set amount per foot of fence. The
A+ Fence Company has given Joseph an estimate of
$2.200.00 to install the fence around his yard. What is
the set amount per foot of fence?

F. $ 4.00

8.50
1.00

11. For a math homework assignment, Karla found the
area and perimeter of a room of her house. She
reported that the area of her rectangular living room is
180 square feet and that the perimeter is 54 feet. When
drawing a sketch of her living room the next day, she
realized that she had forgotten to write down the
dimensions of the room. What are the dimensions of
Karla’s living room, in feet?

9 by 20
10 by 18
12 by 15
14 by 13
16 by 11

=EaFEE

GO ON TO THE NEXT PAGE.
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Use the following information to answer
questions 12—14.

Carrie’s Chocolate Shop and Tamika’s Treat Shop both sell
candy in boxes. The table below lists the price (the total
amount the customer pays) of each box of candy sold at the
shops. For each shop, there is a linear relationship between
the price of a box of candies and the number of candies in
that box. These are the only numbers of candies that can be

purchased at the shops.

Candies | Price at Carrie’s | Price at Tamika’s
per box | Chocolate Shop Treat Shop

(m) (© ®

5 $1.50 $2.25

10 $2.50 $2.75

15 $3.50 $3.25

20 $4.50 $3.75

25 $5.50 $4.25

30 $6.50 $4.75

12. Jeremy has $10.00 in quarters to spend on candy. What
is the maximum number of quarters he would have left
after paying for a box of 25 candies at Tamika’s Treat

Shop?

(Note: Each quarter is worth $0.25.)

10
17
22
23
30

P

13. At Tamika’s Treat Shop, what is the average price per

candy in a box of 20, to the nearest $0.01 ?

$0.08
$0.19
$0.23
$0.30
$0.45

moQRP

14. Which of the following equations gives

relationship between the price in dollars, ¢, and the
number of candies, n, in a box of candies at Carrie’s

Chocolate Shop?

C =

R

¢c=0.2n+0.5
c=0.3n

c=05n+1.5
n—3.5
c=14n-55

DO YOUR FIGURING HERE.

GO ON TO THE NEXT PAGE.
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15. Which of the following is a solution to the equation DO YOUR FIGURING HERE.
x*-36x=07

72
36
18

6
-6

HEOFEP>

16. In the figure below, vertices D and F of ADEF lie on
CG, the measure of ZCDE is 148°, and the measure of
ZEFG is 140°. What is the measure of ZDEF ?

E
?
148° 140°
(o) D F G
F.72°
G. 98°
H. 100°
J. 108°
K. 116°

17. A company ships notepads in rectangular boxes that
each have inside dimensions measuring 9 inches long,
9 inches wide, and 12 inches tall. Each notepad is in
the shape of a cube with an edge length of 3 inches.
What is the maximum number of notepads that will fit
in 1 closed box?

10
11
12
22
36

=EORP

18. The function f is defined as f(x) = ~4%> — 4x*. What is

(-4)7?
-320
-192
16
192
320

=)

satll

19. Which of the following (x,y) pairs is the solution for
the system of equations x + 2y =4 and 2x+y=7?

Siel '

20. Which of the following is a value of x that satisfies
log,36=27
F. 4
G. 6
H. 8
J. 16
K. 18

GO ON TO THE NEXT PAGE.
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21.

22.

23.

24.

25,

A 5-inch-by-7-inch photograph was cut to fit exactly
into a 4-inch-by-6-inch frame. What is the area, in
square inches, of the part of the photograph that was
cut off?

2
10
11
12
24

EEOFRP

A line contains the points A, B, C, and D. Point B is
between points A and C. Point D is between points C
and B. Which of the following inequalities must be true
about the lengths of these segments?

F. BC <AB
G. BD <AB
H. BD<CD
J. CD<AB
K. CD <BC

If x and y are positive integers such that the greatest
common factor of x”y* and xy® is 45, then which of the
following could y equal?

A. 45
B. 15
C. 9
D. 5
E. 3

To test a new medicine, each of 300 volunteers was
assigned a distinct number from 1 to 300. Next, a
calculator was used to simulate drawing 150 balls from
among 300 congruent balls. The balls were numbered
the same way as the volunteers so that 150 volunteers
to receive the new medication would be chosen without
bias. The other volunteers received a placebo. Weeks
later, the 2 groups were compared. Which of the
following phrases best describes the company’s testing?

Randomized census
Randomized experiment
Nonrandomized experiment
Randomized sample survey
Nonrandomized sample survey

A

One caution sign flashes every 4 seconds, and another
caution sign flashes every 10 seconds. At a certain
instant, the 2 signs flash at the same time. How many
seconds elapse until the 2 signs next flash at the same
time?

A. 6

B. 7

C. 14

D. 20

E. 40

DO YOUR FIGURING HERE.

GO ON TO THE NEXT PAGE.
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26. For all nonzero values of a and b, the value of which of DO YOUR FIGURING HERE.
the following expressions is always negative?
F. a-b
G. —a-»b
H. |a| + 5]
J. lal - 15l
K. -|a| - 15|

27. Graphed in the same standard (x,y) coordinate plane
are a circle and a parabola. The circle has radius 3 and
center (0,0). The parabola has vertex (=3,-2), has a
vertical axis of symmetry, and passes through (-2,-1).
The circle and the parabola intersect at how many
points?

Sieields
PWN=O

28. 40% of 250 is equal to 60% of what number?
F. 150
160

G

2
H. 1665
J. 270
K

. 375

29. Which of the following inequalities is equivalent to
-2x—-6y>2y—47?

x<~4y+2

x>—4y+2

x< 2y+2

x< 4y+2

x> 4y+2

HmEaRE

GO ON TO THE NEXT PAGE.
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30.

31.

32,

For an angle with measure o in a right triangle,

sin o = % and tan o = 549—0 What is the value of
cos a ?
9
F. 41
41
G. 9
9
H 40
J 9
V1,519
9
V3,281

The perimeter of rectangle ABCD is 96 cm. The ratio
of the side lengths AB:BC is 3:5. What is the length, in
centimeters, of AB 7

6
18
30
36
60

HEQREP

For AABC shown below, base AC has a length of
16 inches and altitude BD has a length of 8 inches. The
area of a certain square is equal to the area of AABC.
What is the length, in inches, of a side of the square?

DO YOUR FIGURING HERE.

GO ON TO THE NEXT PAGE.
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DO YOUR FIGURING HERE.

Use the following information to answer
questions 33-36.

In the figure shown below, ABCD is a rectangle, EFGH is a
square, and CD is the diameter of a semicircle. Point K is
the midpoint of CD. Point J is the midpoint of both AB and
EF. Points E and F lie on AB. The 3 given lengths are in

meters.
p—10—A
A E J F Bq_
H G
—3.6— 12
el
D % C

33. The length of EH is what percent of the length of AD ?

15.6%
30%
36%
43.2%
50%

Sdeh 'Y

34. What is the length, in meters, of JD ?

F. 13
G. 15.6
H 17
). VA
K. V244
35. What is the length, in meters, of arc CD ?
A. 251
B. 5m
C. 6.25n
D. 10m
E. 25%

36. The figure will be placed in the standard (x.y)
coordinate plane so that K is at the origin, AB is
parallel to the x-axis, and 1 meter equals 1 coordinate
unit. Which of the following values could be the
y-coordinate of H ?

F. 1.8

G. 3.6

H. 84
J. 10
K. 12

GO ON TO THE NEXT PAGE.
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37. What is the length, in coordinate units, of the altitude DO YOUR FIGURING HERE.
from C to AB in AABC shown in the standard (x,y)
coordinate plane below?

y
A
C24)
A3
B 5
c. 6
B(7,1)
D. VIO AL > x
E. VI3

38. At a local post office, on average, 3 customers are in
line when the post office closes each day. The
probability, P, that exactly n customers are in line
when the post office closes can be modeled by the
equation P = 3"6'_3 . Given that e = 0.05, which of the

n!
following values is closest to the probability that

exactly 2 customers are in line when the post office

closes?

F. 0.08
G. 0.11
H. 0.15
J. 023
K. 045

39. What is the amplitude of the function
fx) = —é— cos(3x + m) ?

A.

R W N W=

" & 0 =

W

40. License plates on cars in a certain state consist of
3 letters taken from the 26 letters, A through Z,
followed by 3 digits taken from the 10 digits,
0 through 9. Which of the following expressions gives
the number of distinct license plates that are possible
given that repetition of both letters and digits is
allowed?

10° - 26°

(10 + 26)°

2(261)°(101)°

(3 + 3)26+ 10

(261 - 101* + (261 - 101)°

R E o

GO ON TO THE NEXT PAGE.
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41. For 20 quiz scores in a typing class, the table below DO YOUR FIGURING HERE.
gives the frequency of the scores in each score interval.
Which score interval contains the median of the

scores?
Score interval | Frequency

96-100 3
91-95 1
86-90 3
81-85 4
76-80 9

A. 96-100

B. 91-95

C. 86-90

D. 81-85

E. 76-80

42. In the complex numbers, where i?=-1,

1 1=i_o

1+i 1-i~

F. i—-1

G. 1+

H 1-¢

1-i
Jo 7
1+
K 2

43. Temperatures measured in degrees Fahrenheit (F) are
related to temperatures measured in degrees Celsius (C)
by the formula F = %C + 32. There is 1 value of x for
which x degrees Fahrenheit equals x degrees Celsius.
What is that value?

A, -T2
B. 40
C. -32
D. 0
E. 32

GO ON TO THE NEXT PAGE.
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44. The table below gives experimental data values for
variables x and y. Theory predicts that y varies directly
with x. Based on the experimental data, which of the
following values is closest to the constant of variation?

(Note: The variable y varies directly with the variable x
provided that y = kx for some nonzero constant k,

45.

called the constant of variation.)

b o4
2.75 | 0.140
8.50 | 0.425
14.75 | 0.750
16.75 | 0.850
21.00 | 1.050

E. 2.6l

G. 0.05

H. 3.61

J. 1590

K. 20.00

During a snowstorm, the relationship between the depth
of accumulated snow, y inches, and the elapsed time,
x hours, was modeled by the equation 2x — 5y = 5.
One of the following graphs in the standard (x,y)
coordinate plane models the equation for positive

values of x and y. Which one?

A. Y
3

— DN

o

12345«x

¥
S N W b N

—
[ %]
=

0
S —NW A NN

123x

D.

=W A OGN 00 Q'il\)w-lkUIO\\l%

o)

12345 «x

—_
\S]
=

DO YOUR FIGURING HERE.
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46. Diana is baking bread, and the original recipe calls for DO YOUR FIGURING HERE.

1 é teaspoons of yeast and 2% cups of flour. Diana will

use the entire contents of a packet that contains
2% teaspoons of yeast and will use the same ratio of
ingredients called for in the original recipe. How many

cups of flour will Diana use?

—

W

w
Bl N[~ )= oo

A= om0 om
W

IS

122 -—29)52 =9

47. For all nonzero values of x, :
X

453 - 3%
45 -3
ax* — 957
4x* —3x
45 =3

mEORP

48. Four matrices are given below.
58
_|1rz2 _139 _|137 -
W—[s 8] X‘[7 4} Y—[4 2 6] A %2]

Which of the following matrix products is undefined?

WX
wY
YZ
Xw
XZ

st

GO ON TO THE NEXT PAGE.
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49.

50.

51.

The 3 parabolas graphed in the standard (x,y)
coordinate plane below are from a family of parabolas.
A general equation that defines this family of
parabolas contains the variable » in addition to x and y.
For one of the parabolas shown, n = 1; for another,
n =2; and for the third, n = 3. Which of the following
could be a general equation that defines this family of
parabolas foralln =1 ?

YA
131

A y= nif+1

After polling a class of 20 music students by a show of
hands, you find that 8 students play the guitar and
9 students play the piano. Given that information, what
is the minimum number of students in this music class
who play both the guitar and the piano?

0
1
8
9
17

RO

A teacher assigns each of her 18 students a different
integer from 1 through 18. The teacher forms pairs of
study partners by using the rule that the sum of the pair
of numbers is a perfect square. Assuming the 9 pairs of
students follow this rule, the student assigned which
number must be paired with the student assigned the
number 1 ?

16
15
9
8
3

HEOPEP

DO YOUR FIGURING HERE.

GO ON TO THE NEXT PAGE.
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52. Lucky found $8.25 in pennies, nickels, dimes, and DO YOUR FIGURING HERE.
quarters while walking home from school one week.
When she deposited this money in the bank, she
noticed that she had twice as many nickels as pennies,
1 fewer dime than nickels, and 1 more quarter than
nickels. How many quarters did Lucky find that week?

3
9
16
21
26

R

Q
=
<
[¢]
=
—
o
PN
*
~—
1
—_
=
I
~

53

¥
|
D= oof— M=

=
Gl

2

54. The table below shows the results of a survey of
250 people who were asked whether they like to read
and whether they play a musical instrument.

Play a Do NOT play
musical a musical
instrument instrument Total
Like to read 50 60 110
Do NOT
like to read <0 100 140
Total 90 160 250

According to the results, what is the probability that a
randomly selected person who was surveyed likes to
read, given that the person plays a musical instrument?

F.

G.
H

b
&l: &l\o :lm ol L=

GO ON TO THE NEXT PAGE.
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55. Mario was riding a bicycle with wheels 26 inches in DO YOUR FIGURING HERE.
diameter. During 1 minute of Mario’s ride, the wheels
made exactly 200 revolutions. At what average speed,
in feet per second, was Mario riding during that

minute?

A. %Qn
B. ?—gn
C l—g—o—n
D 8—1‘%5—n
E @n

56. Whenever j and k are positive integers such that
(V3) =27%, what is the value of Jf i

F.

G.
H

St
A

57. A finite arithmetic sequence has 7 terms, and the first

term is % What is the difference between the mean

and the median of the 7 terms?

A.

<

B.

W WA Aa|w

= & QA

GO ON TO THE NEXT PAGE.
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58. In the circle with center D shown below, the length of DO YOUR FIGURING HERE.
radius CD is 4 cm, the length of BC is 1 ¢cm, and BC
is perpendicular to radius AD at B. When ZADC is
measured in degrees, which of the following expressions
represents the length, in centimeters, of AC 7

&l
2.
=

s

Q
=}
»

]
N N N .

Q

o}

»
—~— e e’ e
- == == =

|
Sy Sy &y &
|

<
=}
!
N e N s

-
B
j=]

59. The lengths of the triangle shown below are rounded to
the nearest 0.1 cm. What is the area, to the nearest
1 cm?, of this triangle?
4.0cm 5.0cm

30°

8.0cm

(Note: The area of any triangle with sides of length a,
b, and ¢ opposite angles of measure A, B, and C,

respectively, is given by %ab sin C.)

4
5
8

10

14

HEaRE

GO ON TO THE NEXT PAGE.
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60. The probability distribution of the discrete random DO YOUR FIGURING HERE.
variable X is shown in the table below. What is the
expected value of X ?

Probability
x| PX=x
o 3
o
20 g
Won
T
5 0
6 3
G. %
H. 1
J. 2
K. 3¢

END OF TEST 2
STOP! DO NOT TURN THE PAGE UNTIL TOLD TO DO SO.
DO NOT RETURN TO THE PREVIOUS TEST.
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READING TEST
35 Minutes —40 Questions

DIRECTIONS: There are several passages in this test.
Each passage is accompanied by several questions.
After reading a passage, choose the best answer to each
question and fill in the corresponding oval on your
answer document. You may refer to the passages as

often as necessary.

Passage |

10

15

20

25

30

35

40

LITERARY NARRATIVE: This passage is adapted from the
novel A Map of Home by Randa Jarrar (©2008 by Randa
Jarrar). .

I don’t remember how I came to know this story,
and I don’t know how I can possibly still remember it.
On August 2, the day I was born, my baba (father)
stood at the nurses’ station of St. Elizabeth’s Medical
Center of Boston with a pen between his fingers and
filled out my birth certificate. He had raced down the
stairs seconds after my birth, as soon as the doctor had
assured him that I was all right. While filling out my
certificate, Baba realized that he didn’t know my sex
for sure but that didn’t matter; he’d always known I
was a boy, had spoken to me as a boy while I was in
Mama, and as he approached the box that contained the
question, NAME OF CHILD, he wrote with a quivering
hand and in his best English cursive, Nidal (strife;
struggle). It was not my grandfather’s name, and Baba,
whose name is Waheed and who was known during his
childhood as Said, was the only son of the family, so
the onus of renaming a son after my grandfather fell
squarely upon his shoulders. It was an onus he brushed
off his then-solid shoulders unceremoniously, like a
piece of lint or a flake of dandruff; these are analogies
my grandfather would the next day angrily pen in a
letter sent from Jenin to Boston.

When he’d filled out the entire form, Baba regally
relayed it to the nurse, who he remembers was called
Rhonda. Then Baba, in flip-flops, turned around and
raced up the white-tiled hallway, bypassed the elevator,
ran up the three floors to the maternity ward; and burst
into the birthing room.

“How is my queen?” said Baba, caressing my
mother’s face.

“She’s lovely,” Mama said, thinking he meant me,
“and eight whole pounds, the buffalo! No wonder my
back was so . . . ” Baba’s brow furrowed, and Mama
couldn’t finish her complaint, because, eager to correct
his mistake, Baba was already out the door and running
down the white-tiled hallway, past new mothers and
their red-faced babies, past hideous robes in uncalled-
for patterns, bypassing the elevator, and sliding down
the banister of the staircase. He raced on, screaming for
Rhonda, where is Rhonda, help me, Rhonda, an outcry
that provided the staff with three weeks’ worth of
laughter.

45

50

55

60

65

70

75

80

85

Rhonda emerged with the birth certificate in hand,
and Baba, who is not usually known for laziness,
grabbed a pen and added at the end of my name a
heavy, reflexive, feminizing, possessive, cursive “1.”

Moments later, Mama, who had just been informed
of my nom de guerre, got out of bed and walked us to
the elevator, the entire time ignoring my baba, who was
screaming, “Nidali is a beautiful name, so unique, come
on Ruz, don’t be so rash, you mustn’t be walking, you
need to rest!”

Mama must not have fought long, or who knows:
maybe she went to the nurses’ station and talked to
Rhonda, and maybe Rhonda told her that the birth cer-
tificate was already sent out—that Mama would have to
go to the office of the City of Boston clerk and see the
registrar of vital statistics, where they keep the birth
and death certificates—and maybe Mama, who is the
most superstitious of all humans (even more than Baba,
and to that she’ll attest) shuddered at the thought of
taking me, a newborn, through the heat and the Boston
traffic to a place where, she must’ve imagined, people
went to fill out death certificates, and she must’ve fur-
ther imagined that going on such a trip, to such a place,
would surely bring about my death—because I still
have my name.

Whenever 1 imagined Baba running out just after
my birth and sliding through the hallways like a movie
star, I knew he must have embellished. Baba liked to do
that: tell stories that were impossible but true all at
once, especially if those stories made him look like a
rock star. This is because he used to be a writer and was
now an architect. Our little apartment was filled with
blueprints and plastic models of houses instead of note-
books and poetry: a reality that filled him with great
sadness. So Baba put that sadness into these stories.

Mama liked to expose him when he told such sto-
ries; she was his paparazzo, his story-cop. This was
because she was the true rock star: a musician who no
longer played music. Our house was filled with Baba’s
blueprints and plastic models of houses and with my
schoolwork and toys and dolls and a hundred half pairs
of socks instead of a piano: a reality that filled her with
great sadness.

I knew from the beginning that home meant

embellishing, and that’s why I loved school. Teachers
were there; they taught us facts based on reality.

GO ON TO THE NEXT PAGE.
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