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MATHEMATICS LEVEL?2 TEST

REFERENCE INFORMATION

THE FOLLOWING INFORMATION IS FOR YOUR REFERENCE IN AN, SWER]NG S(
‘THE QUESTIONS IN THIS TEST. -

- Volume of a right circular cone with radius r and he_:ight~ Fe V= %_ﬂr’z‘h

Volume of a sphere With radius r: V= —g—rﬁr?’

Volume of a pyramid with base area B and height h: V = —1-Bh

Surface Area of 2 sphere with radivs r: 8 = dar?

DO NOT DETACH FROM BOOK.
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cientific or graphing calculator will be necessary for answering some (but not all) of the questions in

. E'Fgéh question you will have to decide whether or not you should use a calculator,

a%or some questions in this test you may have to decide whether your calculator should be in the radian

”5‘}\1egree mode. |

: f;':%gures that accompany problems in this test are intended to provide information useful in solving thie
liy are drawn as accurately as possible EXCEPT when it is stated in‘a specific problem that its figure is not

ile: All figutes lie in-a plane unless otherwise indicated. '

)§Uriless otherwise specified, the domain of any function £ is assumed to be the set of all real numbers x
£(x) is a real number. The range of f is assumed to be the set of all real numbers f (x), where x is in

i . i i i . . . N .
o  Reference information that may be useful in answering the questions in this test can be found on the
receding Question 1. :

v . USE THIS SPACE FOR 'SCRATCHWORK.

N 2.
values of x is the expression 3§—1—3
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’ - MATHEMATICS LEVEL 2 1EST—Continued

2. In the xy-plane,if y = mx + 7and y =kx ~ 7
are equations of parallel lines, which of the
following must be true?

A)ym=k
(B) m=—-k
(@ m=-% ]
(D)m+k§—l
® m-k=-1
8
_________ 2
| |
6] | i |6
| Lol
(I |
2 ]
8

3. The net for a rectangular solid is shown in the
figure above. When the solid is formed, what
is its volume? '

(A) 32 (B) 96 -(C) 144 (D) 152 (E) 192

Unauthorized copylng ar reuse of
.|any part of this page is illegal.
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If p is & prime number, then
2p + lis 4 prime number.

Which of the :fbllowing prime numbers could be a _
alue of p that yields a COUNTEREXAMPLE to
e statement above?

7

v

—--X

5 If the parabola in the figure above is translated

... 3 units to the right, which of the following could
., -represent the equation of this translated parabola?-
T y= (=342

B) y=(x+3)2 42

0 y=@-3P -2

D) yE (x4 3 -2

J® y=(x-32+5

1

authorized capying or reuse of
‘Part of this page is illegal.
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6 The graph of the linear function f has slope —3.
If the graph of f passes through the point (2, 6),
which of the following could be an expression

for f(x)?

(A) -3x
(B) —3x + 12
© -3x+20
D)- 3x
(E) 3x-16

y

—4 ;Z'Q/z 4
-2

7. What is the range of the function whose graph is
shown above?

(A) The set of all real numbers less than or equal |
to2

(B) The set of all real numbers grcater than or
equal to —2

(C) The set of all real numbers greater than or
equalto 2 :

(D) The set of all real numbers between 1 and 3

(E) The set of all real numbers

Unauthorized capying or reuse of
any part of this page is illegal.
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‘MATHEMATICS LEVEL 2 TEST—Continued.

USE THIS SPACE FOR SCRATCHWORK.

the figure bove, x = 58 and BD = 4, Whatis
ithe length of CD ?

8. I |x| = [y], which of the following must be true?

(A Vx =y
B x=y
(O x=—y
Dy xR

"(B) 2= 3

\uthorized copylng or reuse of
Part of this page s illegal.
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- | MATHEMATICS LEVEL 2 TEST— Continued |

: : USE THIS SPACE FOR'SC]
10. A certain radioactive substance decomposes at a e
rate such that the amount of mass remaining at the
end of each day is —%— the amount left at the end of

‘the previous day. If the mass at the beginning of
the first day is M, which of the following, could

express the mass remaining at the end of ¢ days? .
(A) 2Myt . . R

(B) Mokt

o b

® 3

& 2

11.If sin X = 0.90 and 0 < x < r then cos 5

5
(a) 0.22
(B) 0.45
(C) 0.56
(D) 0.85
(E) 0.97

12, Xf f(x) = 10" and x > 0, for what value of x is
f(x)=1127 .

(A) 0.89
(B) 0.95
(€) 1.05
) 1.07°
®) 112

GO ONTOTHE '
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MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCHWORK.

,,, what value does y' approach

o 2

© o

=Y

5 Inthe xy-plane, the points (0, 4), (4, O‘) (8,4),
“ and (4, 8) are vertices of a square. If the x- and

y-coordmates of each vertex are doubled anew o o
 square is formed. The area of the new square is {
- -how many times the area of the original square? B
(A) 8 '_ {
(B) 4
© 2 ' L
1 '_
D) 5 ) - L
B < :
'nauthorized copying or reuse of . ' | GO ONTO THE NEXT .PAGE |
Yy part of this page Is illegal. ¢
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MATHEMATICS LEVEL 2 TEST— Confinued

: USE THIS SPACE FOR S(
16. If y = 4x — 12, what is the value of y when itis
twice the v'alqe of x?
A4 B 6 (©12 @24 (B)30
17. In the xy-plane, the endpoints of AB have
coordinates (—1, 0) and (0, 1). If O is the origin
7 and M is the midpoint of AB,-what is the slope
of OM ? :
A) 2
B -1
: 1 ’
© -5
1
2
S® 1
Score Frequency
10 3
15 4
20 7
25 2
30 _8
Total 24
18. What is the mean of the scores in the frequency
distribution shown above?
A) 20 .
(B) 20.42
(©) 21.67
(D) 22.92
(E) 30
Uriauthaorized copying or reuse of GO ONTOTHE

Jany part of this page is illegal.
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MATHEMATICS LEVEL 2 TEST— Confinued

USE THIS SPACE FOR SCRATCHWORK.

7°=10r +'s

%19, In the equation above, if r and s are positive

{ tintegers and s is less than 10, what is the value

4 ofs?

5(A) 1

o : '1

103 ' -
£ ) 7 '

(B 9

adrt

e

2OIf tanx = 1.0913, which of the following could

A) -1.0447
- (B) 03022
i (C) 09573
! (D) 1.0447
@) 14461

¥

Zlbet f. & and h be linear functichis satisfying
“if(8(x) = h(x) forall x.If f(x) = x + 1 and
“ih(x) = 2x —1, then g(x) =

R L GO ONTO THE NEXT'PAGE ) -
ﬁﬁ%«?ﬁﬁﬂaﬁ%‘;{,‘ﬁsﬁﬁé;ﬂ? “ ' ﬁ>
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- S MATHEMATICS LEVEL 2 TEST—Continued

| USE THIS SPACE FOR SCI
22.If b and ¢ are real numbers, what is the v FE
greatest possible number of real solutions

of x = x* +bx+c?

" (A). None

(B) One
(€) Two

. D) Three . .
(E) Infinitely many , A o

23. The graph of x* — 6x + y? +4y 12 = 0 inthe
xy-plane is a circle with radius 5, centered at
A (9.4 -
®) (-3.-2)
© (-3,2) .
(D) (3,-2) ‘ A w0
(@ (9,-4) |

24. A sphere and a cone each have the same radius
and volume. If the volume of the sphere is 1,000
cubic centimeters, what is the height of the cone?

(A) 4.0cm
(B) 54cm : :
- (C) 89cm ' '
(D) 15.8cm . i
(E) 24.8cm ' ' '

Unauthorized copying or reuse of ‘GO ON TOTHE Nt
any part of this page is illegal. ¢ X .
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,%}. fbea polynomlal funcuon such that the
graphof y = f(x) contains the points (-2, -2),
1, 4), and (2, 1). Which of the following must
{rue about the zeros of f?

) f hasa zero between x = -2 and x = —L.
@) f has a zero between x = =] and x = 2.
%(C) f has no zéros. ‘

,(D) £ has exactly one zero.

'(E) f has exactly two zeros.

(6A4)€B(5A3)=2% .

26 In the equation above, ® and A represent two
d1st1nct operations chosen from the set

C = X;.+}. What is the value of (6 @ 2) A 4 9
(A1 ®2 ©3 4 ®s

e

27:1f m and n are integers between —4 and 4,
inclusive, then for how.many orflered pairs
(m, n) does 2™ = 4" 9

{A) Five

(B) Four '
(C) Three
(D) One

(E) None

Unaulhor‘lzed coPylng or reuse of
any part of this page is illegal.
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MATHEMATICS LEVEL 2 TEST—Confinued

; ' 5 USE THIS SPACE FOR'SCI
28. If £ is defined for all numbers x by - ‘ ‘

F(x) = 1 — x?%, for which of the following
values of x does f(x) = I% ?

(A 0

(B) 1

(L) 2

(D) 3 . . -
EB) 6 '

29. The depth of the water D, in feet, at the end of a
fishing pier is related to the number of bours
after midnight by

D(h) = 85 = 42 coS(%(h - 3)). "

How much does the depth change from its lowest
point to its highest point?

(A) 42.ft
(B) 4.3ft
(C) 84ft
(D) 8.5ft,
(E) 1271t

30. What is the probability that the sum of two
numbers, chosen at random with replacement
" from the integers from 1 to 10 inclusive, is
equalto 77

(A) 0.01
-(B) 0.06
(C) 0.,

M) 0.5

(E) 0.9

‘GO ONTOTHE N

Unauthorized copying or reuse of
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~1.7, what is the value of x ?

 Which of the following gives only values of x for
‘which £2° + 22 =2 > 07

24 ~l2 < x < ~10

B) 37< x <10

(2 x<-37and x> 10

1o (D) x < ~37 and -12' < x < 1.0
§(E) 37<x<-12andx> 10

33.The rate R of decomposition, in mofes per

i . liter per second, of a certain chemical is given

© + by the formula.R = ¥C™, where C isthe

- '' chemical’s concentration, in moles per liter, and

-k and.m are constants.If R = 1.0 when C = 0.2

" and R = 16.0 when C = 0.8, what'is the value
of m?

@2 B4 ©8 DI E 32
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K ' MATHEMATICS LEVEL 2 TEST— Confinued

USE THIS SPACE FOR SCRAT

A C

34. The figure above shows a portion of the graph
of a function f, where f(x) = 2 sin(2x). One
of the vertices of AABC is a maximum-point
of the graph of f, and the other two vertices are
consecutive x-intercepts of this graph. What is
the area of AABC ?

|

o w '
A) E
B) «
©) 2xn
(D) 37

() 4r

35. A piece of paper is 0.L. inch thick. Each time the
paper is folded in half, the thickness is doubled.
Someone claims that the paper can be folded in
half 12 times. If this were true, how thick, to the
nearest foot, would the folded paper be?

(A) 1,475 ft
(B) 1,229 ft

(C) 123ft

(D) 10ft ,

B St - T

Unauthorized copying or reuse of
any part of this page is lilegal.
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MATHEMATICS LEVEL 2 TEST— Confinued .

’ USE THIS SPACE FOR SCRATCHWORK.
X

F= x,forx;tO

0, forx=0

3 B %7 3D - ',A"
11, L1, 13, 1.3

e weights, in pounds, of four books are shown
bove. The standard deviation of these weights-is'
0.1 pound. Each bbok is packaged into a separate
; hipping box. Each empty box weighs 2 pounds.
903 What is the standard deviation of the weights of

it

sexs the four packages?

(A) 0.1 pound .
* (B) 0.2 pound

(C) 2.0 pounds
(D) 2.1 pounds
. (B) 8.1 pounds

'Unauthoﬂzedrcopylng -or reuse of , GO ONTO THE NEXT PAGE
any part of this page is lllegal. ’
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’ MATHEMATICS LEVEL 2 TEST—Contmued

USE THIS SPACE FOR SCI

\ )
T

38. The graph in the figure above could be a portion
of the graph of which of the following pairs of
parametric equations?

x=t
A -
()y=t2_+1
x=1 S
2
y X =1 -1
(Cf y=1
_—2 R
D) x = ’t.+1.
y =1t
2
x =t =1
®) y=t.

' 39.If , v, and z are consecutive positive integers,
the product xyz must be divisible by which of the
following numbers?

1.2
U3
I 4

(A) Ionly . : \
(B) I only

(C) ITand II only

(D) I and IIFonly

(E) L, I, and I

GO ONTOTHEN
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MATHEMA’I‘ICS LEVEL 2 TEST— Continued

USE THIS SPACE FOR SCRATCHWORK {

[
A\ |

e (TR

1. The graph of the function f, given by
f(x) = alx +b)(x + c)(x + d), where .

a, b, ¢, and d are constants, is shown in the
figure abeve. Which of the following could

be true?

(1) a=0, b¢c,b¢d,.andc¢d
(B)a<0,b=candc #d.

‘T a<0andb=c=4d.

M) a>0,b=candc #d.

R a>0andb=c=d.

f TR G T d

i

=

e

w B
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MATHEMATICS LEVEL 2 TEST— Confinued

g : USE THIS SPACE FOR S
42. Which of the following equations has exactly two ’
distinct réal roots?
@) (x*+8)(x*+4) =0
(xs— 8)(16 + 5) =0
@ (i )-o
D) (x4 1)(x +2) =
e B (x?-4)(x*- 9) 0
e 4
1 s
i 8 =
43. In the figure above, r and As are vectors of
. magnitude 4 ang 8, respcctiveiy. If the angle
"between the two vectors is 50°, what is the
- magnitude of vectorr + 5 ?
(&) 5.5 )
(B) 62
C 89
D) 11.0
® 120
44, A person invests $3,500 at 5.2 percent annual
interest compounded quarterly. How much will
this investment be worth at the end of 1 year?
(A) $3,545.50
_(B) $3,682.00
(i $3,685.57
L) $4,286.77
®B $5',706.65.
Unauthorlzed ;:opylng or reuse of 5 ,GQ O,N TO THE

any part of this page is lllegal
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q(C‘ {and I only
im0y 11 and Il only
VLR T T, and 11T

+6 What is the period of the function f, where
f (x) cos(ix) +37?

uthorlzed copying or reuse of
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U as ‘ MATHEMAT.[CS LEVEL 2 TEST—Continued

'USE THIS SPACE FOR SC

47. Tn the xyz-coordinate system, what is an equation
of the set of all points in $pace equidistant from
points A(1,1,3) and B(1,2,3)? « '

A) x=1 | S

® y=7 |
© y=

@ y=3

B z=

48. A laboratory receives 16 samples from an
experiment. A group of 4 of these samples is
selected for testing. One sample from this group
of 4 is then selected for a special second test. In
how many different ways could the samples for
this two- stage testing procedure be selected?

oy

) 2
(B) 64
() 1,820
D) 17,280

(E) 3,312,400

Unauthorized copying or reuse of . GO ONTOTHE N
any part of this page is illegal. . -
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MATHEMATICS LEVEL 2 TEST— Continged

USE THIS SPACE FOR SCRATCHWORK.

< g]e probab1hty that one will be local and the -
ér long-distance?

x = arctan y, thén 41 +y% = ,

~
s}
a
0
all

lF YOU FINISH BEFORE TIME IS CALLED, YOU MAY .CHECK YOUR w0 RK ON THIS TEST ONLY.
W DO NOT TURN TO ANY OTHER TEST.IN THIS BOOK,
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