MATHEMATICS LEVEL 2 TEST

REFERENCE INFORMATION

THE FOLLOWING INFORMATION IS FOR YOUR REFERENCE IN ANSWERING SOME OF
THE QUESTIONS IN THIS TEST.

Volume of a right circular cone with radius r and hetght h: V=v:l;m-3h '
Lateral Area of a right circular cone with circumference of the base ¢ and slant height £: § = %ff

Volume of a sphere with radius r: V= -g-m3

Surface Area of a sphere with radivs r: §= dzr?

Volume of a pyramid with base area B and height & V =%B&
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MATHEMATICS LEVEL 2 TEST

For each of the following problems, decide which is the BEST of the choices given. If the exact numerical value is not
one of the choices, select the choice that best approximates this value. Then fill in the corre sponding circle on the

answer sheet,

Notes: (1) A scientific or graphing calculator will be necessary for answerin g some (but not all} of the questions in
this test. For each question you will have to decide whether or not you should use a calculator.

{2) For some questions in this iest you may have to decide whether your calculator should be in the radian
mode or the degree mode.

- (3) Figures that accompany probjems in this test are intended to provide information useful in solving the
problems. They are drawn as accurately as possible EXCEPT when it is stated in a specific problem that its figure is not
drawn to scale. All figures lie in a plane unless otherwise indicated. '

(4) Unless otherwise specified, the domain of any function f is assumed to be the set of all real numbers x
for which f(x) is a ceal number. The range of 7 is assumed to be the set of all real numbers f(x), where x isin

the domain of £
(5) Reference information that may be useful in answerin g the questions in this test can be found on the

page preceding Question 1.
USE THIS SPACE FOR SCRATCHWORK.

1 If3x+ 6 = %(x + 2) forall x, then k =

W1 B3 ©4 12 (B

3YBC



MATHEMATICS LEVEL 2 TEST—Continued

2. The relationship between a reading C on the

Lad

Celsius temperatuce scale and a reading F on the
Fahrenheit temperature scale is C = (7 - 32),

and the relationship between a reading on the
Celsius temperature scale and a reading X on the
Kelvin temperature scale is X = C + 273.
Which of the following expresses the relationship
between readings on the Kelvin and Fahrenheit
temperature scales?

(A) K = 3(F - 241)

B) K = -g{.n +305)
©) K = gu{F ~32)+273
D) K = %{F - 32)-273

€ K = g{ﬁ +32) 4273

- What is the slope of the line containing the points

(3,11) and (2, 5)?

(A) 0.17
(B) 0.83
(C) 114
(D) 1.20
(E) 6

Mx+y=2,y+z=5andx+y+z=1I0

then y =
(A) -3

® &

(G 1

Dy 3

® Y

USE THIS SPACE FOR SCRATCHWOR|



MATHEMATICS LEVEL 2 TEST—Continued
USE THIS SPACE FOR SCRATCHWORK

5. If f(x) = 3in(x) - 1 and g{x) = ¢,
then f(g(5)) =

(A) 683
(B) 12

© 14

(D) 45.98 v
(E) 568.17

6. The intersection of a cube with a plane could
be which of the following? :

I. A square
II. A parallelogram
I1I. A triangle

(A) T only

(B) T only

(C) III only

{D) 1and HI only
(E) I, 1I, and III

! a n\"‘
A £84.1 62.7 ﬂ\‘ B

7. The figure above shows a rocket taking off
vertically. When the rocket reaches a height of
12 kilometers, the angles of elevation from points
A and B on level ground are 84.1° and 62.7°,
respectively. What is the distance between

points A and B ?

(&) 097 km
(B) 6.36km
(C) 743 km
@) 22.60 km
(E) 139.37 km



3.

10.

MATHEMATICS LEVEL 2 TEST—Continued

What is the value of x% if x = 15 —12% 7
(A) VI (B)3 (C)9 (D)8l (E) 81

The points in the rectangular coordinate plane are
transformed in such a way that each point P(x, y)
is moved to the point P'(2x, 2y). If the distance
between a point P and the onigin is d, then the

distance between the point P* and the ongin is

(A) 4

d
®) 5

(C) d

(D) 2d

(E) d*

1 —_—
it £{g(e) = 2Eeie = and 1) = S5

4141
then g(x) =
(A) vx
B) val +1
(C) x
(D) x*
(E) x* +1

USE THIS SPACE FOR SCRATCHWORK,



MATHEMATICS LEVEL 2 TEST—Confinued

EL. If A is the degree measure of an acute angle and

sin A = 0.8, then cos(90° - A) =

(A) 0.2
(B) 0.4
(C) 0.5
(D) 0.6
(E) 0.8

12. The set of points (x, y, z) such that

.r1+}-'2+z2 =1is
(A) empty

(B) a point

(C) a sphere

(D) acircle

(E) aplane

- The graph of the rational function f, where

5 :
(x) = , has a vertical
/ x% =~ 8x +16
asymptote at x =
{A) Qonly
(B) 4 only
(C) Sonly

(D) 0 and 4 only
(E) 0,4,and 5

USE THIS SPACE FOR SCRATCHWORK.



MATHEMATICS LEVEL 2 TEST—Confinued
USE THIS SPACE FOR SCRATCHWORK.

14. The graphof y = x* + 104 + 10x* = 96x + ¢
is shown above. Which of the following could be
the value of ¢ ?

(A) 3,240
(B) 1,080 . :
(&) 72
(D) -72
(E) —3,240

5. If cos x = 04697, then sec x =

(A) 2.1290

(B) 2.0452

(C) 1.0818

(D) 0.9243 ' | :
(E) 0.4890 -



’ MATHEMATICS LEVEL 2 TEST—Continued

16. A club is planning a trip to 8 museum that has an

17.

18,

| (©) cln) =

admission price of $7 per person. The club mem-
bers going on the trip must share the $200 cost of
& bus and the admission price for 2 chaperones who
will accompany them on the trip.” Which of the
following correctly expresses the cost, in dollars,

:for each elub'member as a function of », the

nember of club members going on the trip?

CRY Ry .z!m_ﬁ‘*'ﬁ‘ﬂ

(B) ctn) = 2LETn

200 + Tn
n+2

D) () = 2L T

.+..
n-—

214 + In

E) c(n) = =725

Which of the following is an equation whose
graph is the set of points equidistant from the
points {0, 0) and (0, 4}?

(A} x =2

B) y=2

) x=2y

D) y=12x

{E) y=x+2

What is the sum of the infinite geometric series

| I | ]
E+§+'I'-6-,+ﬁ+,..?
1
2

Wz ®1 ©3 ®2 ®3

USE THIS SPACE FOR SCRATCHWORK



19.

20

21,

22.

MATHEMATICS LEVEL 2 TEST-—Continued

Which of the following is equivalent to
p+s>p-—357

(A) p>s
B)p>0
C)s>p
(D) s>0
(E) s<0

If a and b are in the domain of a function f and
f(a) < fib), which of the following must be true?

(Aya=0orb=0
(Bya<h
(C)a>b
Dya#b
(EY a=b

In a recent survey, it was reported that 75 percent
of the population of a certain state lived within ten
miles of its largest city and that 40 percent of those
who lived within ten miles of the largest city lived
in single-family houses. If a resident of this state
s selacted at random, what is the probability that
the person lives in a single-family house within
ten miles of the largest city? '

{A) 0.10
{B) 0.15
(C) 0.30
(D) 0.35
(E) 0.33

To the nearest degree, what is the measure of the
srnallest angle in a right triangle with sides of
lengths 3,4, and 57

(A) 27°
(B) 30°
(C) 37
(D) 45°
{E) 53¢

USE THIS SPACE FOR SCRATCHWORK.



MATHEMATICS LEVEL 2 TEST-—Continued

USE THIS SPACE FOR SCRATCHWORK.
23. Which of the following is an equation of a line :
perpendicularto y = =2x + 37

(A) y=3x-2

B)y=2x-3
() y=5x+4

D) y:—*—é—x+3

sy 1
€ y=Zx+3

24. What is the range of the function f, where
f(x) = =4 + 3sin(2x + 51) 7

(A) ~7T % fix) <3
(B) -7 € f(x) < -1
(C) =3< f(x)<3
(D) -3< f{x) < -1
(E) =12 flx}<1

25. Of the foltowing lists of numbers, which has the
stnallest standard deviation?

(A) 1,59
(B) 3,5,8
{C) 4,5, 8
(D} 7,8,9
(E) 8,8, 8



MATHEMATICS LEVEL 2 TEST—Continued

26. Thefﬁnnula A = Pe"® pives the amount A

27.

that & savings account wilt be worth after an initial
investment P is compounded continuously at an
annual rate of 8 percent for + years, Under these

conditions, how many years will it take an initial
investment of $1,000 to be worth approximately

$5,000 ? :

(A) 4.1
(B) 5.0
(C). 87
(D) 20.1
(E) 230

HI v

If sin 8 > 0 and sin 6 cos § < 0, then & must be
in which quadrant in the figure above?

(A) 1

(B oI

(C) I

D) IV

(E) There is no quadrant in which both conditions
are true. - :

USE THIS SPACE FOR SCRATCHWORK



MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCHWORF
28. If f(=x) = f{x) for all real numbers x and if
(3, 8) is a point on the graph of f, which of the
following points must also be on the graph of f 2

(A) (-8, =3)
(B} {_3! _3:'
(C) (-3,8)
[D} (3r -3}
{E) {8,3)

If x = y, then x? = %,

29. If x and y are real numbers, which of the
following CANNOT be inferred from the
staterment above?

(A) In order for x* to be equal to y?, it is
sufficient that x be equal to y.

(B) A necessary condition for x to be equalto y
is that x* be equal 10 y°.

(C) x is equal to y implies that x is equal to yZ.

(D) If x? is not equal to yz, then x is not equal
to y.

(B) If x* is equal to y?, then x is equal to y.

30. In how many different orders can 9 students
arrange themselves in a straight line?

(A) 9

(B) 81

(C) 181,440
(D) 362,880
(E) 387,420,489



MATHEMATICS LEVEL 2 TEST—Continued

~ USE THIS SPACE FOR SCRATCHWORK

31. What value does ;“_’Tl

approaches 1?

(A) 0

(B) 0.43

1

(D) 2

(E) It does not approach a unique value.

approach as x

32, If f(x) = |5 — 3x|, then f(2) =
(A) f(-2)

® f(-1
© S

o] o

® f{

)
)

| =1

® f

13. What is the period of the graph of
y = 2tan(3mx + 4)7

@ F

(B)

P wra

(C)

(D}

wild W=

(E)



MATHEMATICS LEVEL 2 TEST—Continued

]
2
.
£
]
=
M ) _
A East Road
20 mi—

34. The figure above shows a car that has brokes
down on East Road. A tow truck leaves a garage
on North Road at point B. The straight-line distance
between points A and B is 50 miles. If the tow
truck travels at an average speed of 45 miles per
hour along North and East Roads, how long will
it take the tow truck to get to the car?

(A) 27 minutes

(B) 1 hour and 7 minutes

(C) 1 hour and 28 minutes
(D) 1 hour and 33 minutes
(E) 1 hour and 46 minutes

USE THIS SPACE FOR SCRATCHWORK



MATHEMATICS LEVEL 2 TEST—Continued

x | f(x)
-1 0

N | 1
1| -1

2 0

35. If £ is a polynomial of degree 3, four of whose

values are shown in the table above, then f(x)
could equal

(A) [: + {r](x D) +2)
®) (x+ (x~D(x- )
(C) (x+D{x-2{x-1)

(D) (x + 2](}: - %)[Jc -1)

(B) (x+2){x+ 1{x-2)

. The only prime factors of a number n are 2,5, 7, .

and 17. Which of the following could NOT be a
factorof n ? '

(A)10 (B)20 (025 (D)30 (E) 34

Hf0gxsg g-andsinx=3casx.whatismg

value of x ?

(A) 0.322
(B} 0.333
(C) 0.340

(D) 1.231

(E) 1.249

USE THIS SPACE FOR SCRATCHWORK.



38. If f(x) = 5+2x, what is the value of £~1(10}7

39.

40.

MATHEMATICS LEVEL 2 TEST—Continued

(A) 0.04
{B) 0.89
(C) 2.00
(D) 2.23
(E) 22.36

The Fibonacei sequence can be defined
recursively as

a =1

a; =1

dy =a, ;+a, ,forn23
What is the 10th term of this sequence?

(A) 21
(B) 34
(€) 55
(D) 89
(E) 144

If f(x) = x* - 4x® - 3z + 2, which of the
following statements are true?

I The function f is increasing for x 2 3.
IL. The equation f(x) = 0 has two nonreal

solutions.
L. fix)= »lﬁ forall x =2 0.

(A) T only
(B) Il only
(C) Iand I1
(D) Iand IIT
(E) I and II

USE THIS SPACE FOR SCRATCHWORE



MATHEMATICS LEVEL 2 TEST—Continued
| USE THIS SPACE FOR SCRATCHWORK.

41, Portions of the graphs of f and g are shown
above. Which of the following could be a portion

of the graph of fg ?
@ -y (B) y
] -
] ' 1
i/j \\1 -X '1 = i
~1 ~
(€) _ ?’ (D) b
1
- X X
-1 D 1
o,
(E) by
. -
1
- X
-1 o 1
-1 .




MATHEMATICS LEVEL 2 TEST-—Continued

42. The set of all real numbers x such that
JF = —x consists of

(A) zero only

(B) nonpositive real numbers only ~
(C} positive real numbers only

(D) ail real numbers

(E) no real numbers

43. In the triangle shaown above, sina =

(A)
(B}
(C)

(D}

i Bl WM e oojus

(E)

44. The length, width, and height of a rectangular
solid are 8, 4, and [, respectively. What is the
length of the longest line segment whose end
points are two vertices of this solid?

(A) 445
(B) 9
(C) 310
D) 10
(E) 12

USE THIS SPACE FOR SCRATCHWORK
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45,

46.

47.

MATHEMATICS LEVEL 2 TEST—Continued

If log,3 = x and log,5 = ¥, then log, 45 =

(A) 2x + ¥
(B) x* +y
(©) x*y
(D} x+ )
(E) 9x + ¥

If sin @ = ¢, then, for all & in the interval

U{ﬂ{g—,tan9=

1
g
® 7

1

)

st
@) —2y
1—t

(E) 1

Which of the following shifts of the graph
of y = x2 would result in the graph of

y = x? = 2x + k, where k is a constant
greater than 2 7

(A) Left2 units and up k units

(B) Left 1 unitandup k +1 units
(C) Right 1 unitandup k + 1 units
(D) Left Lunitand up k —1 units
(E) Right 1 unitandup k =1 units

USE THIS SPACE FOR SCRATCHWORI



MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCHWORK.

48. 1f the height of a right circular cone is decreased
by 8 percent, by what percent must the radius of
the base be decreased so that the volume of the
cone is decreased by 15 percent?

(A) 4%
(B) %
Q) 8%
(D} 30%
(E} 45%

49. If matrix A has dimensions m X n and matrix B
has dimensions n X p, where m, n, and p are
distinct positive tategers, which of the following
statements must be true?

1. The product BA does not exist.
II. The product AB exists and has dimensions
mx p.
II1. The product AB exists and has dimensions
nxn.

(A) Ionly
(B) Il only
(C) Il only
(D) Land II
(E} Iand I



MATHEMATICS LEVEL 2 TEST—Continued
USE THIS SPACE FOR SCRATCHWORK.

Wa 4

nm

e

50. If w is the complex number shown in the figure
above, which of the following points could be

—iw ?

(AA (BB (OC DD (BE

STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS TEST ONLY.
DO NOT TURN TO ANY OTHER TEST IN THIS BOOK.





