“MATHEMATICS LEVEL 2 TEST

For each of the following probles, 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. }‘hen fill in the corresponding circle on the

'answer sheet. y ' i

Notes (1) ‘A scientific or graphmg calculator will be necessary for answermg sorne (but not all) of the-questions in
":hls test. For éach’ questxon you wn]l have to decide whether or not you should ise'a calculator :

r; (2) For some questions in this test you may have to decide whether your calculator should be in the radian
~mode or the degree mode.

. (3) Figures that accompany problems 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 spectﬁc problem that its figure is not
Edrawn to scale. All figures lie in a plane unless otherwise indicated.

P

3

(4) Unless otherwise specified, the domain of. any funcuon f is assumed to be the set of all real numbers x
3 for whlch f (x) is a real number. The. range ¢ of f is assumed to be the set of all real numbers i (x) where x 1s in

che domain of f

§ (5) Reference information. that may befiseful in answering the questmns in'this test can be found on the
 § page preceding Questlon 1. -
USE '[HIS SPACE FOR SCRATCHWORK.
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+ LI f(x) =x? what is the value of f(9)?

i (A) 0.0007 :

(B) 0.0370 , inyos il

23 (©) 02311

’j (D) 4.3267

' (E) 6.8587
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2. If.0.< x <1, which of the following has the
‘greatest value? -
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3. The midpoint of the 'segment in space w1th iy e Yy
endpoints (1, 2 3) and (9,-2,9) is

S ) o AT M e LR
By (5.,2_,6)_.;. A RIS i
«©) (5,—2,6) : ‘ / . ‘ ' v
D) (O,0:12) % i shiee oo e il e e
E) (4,-2,3) - aiwEl s A z'{ o e st
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4. If j = x* then x +4x =5=0is eqmvalcnt
to which of the following?

S Nant hor el

(A) 5% 11I—%L]—S«.—--O- ' : t s pele <
®B) j2+j-5=0 ' ' ‘
© j*+42-5=0
®@) j* +4j* <5=0
S @), F 4S5 =0

e

5. A quiz gaihe céntams two tjlpes of questions,
some worth 3 points and others ‘worth 8 points.
Which of the following must be true about the

score for a player in this game?

g
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[. The total score must be a multiple of
3 or a multiple of 8.
Ti A score of 13 can be achieved. -
I%. Both even scores and odd scores can
be achieved.

(A) I only
(B) I only
(C) I only
D) land IT
(BE) Il and M1
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MATHEMATICS LEVEL 2 TES T2 Cortinued
A R et USE THIS SPACE FOR SCRATCHWORK.
‘3. Which of the following is an equation of the line
' that contains the origin and is parallel to the line
2x—y=1?

A) 2x—y=0 .
5 B) 2x+y=0 ¢ ) "
L0 2x+y=1

i D) x+2y=0

= (B) x-2y=0

-,
-

.J. Which of the following numbers bclongs to the
- arithmetic sequence 1, 8, 15, 22, .

@A) 77
- (B) 80
1P © 92
®) 105
(B) 150
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i
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IfO<x S% and sin x = 0.56, th_en sindx =

b oo R

(&) 0.531 | . .
(B) 0.692 . RO S
(©) 0.784

(D) 2.125 .
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9 Anght{ectangular*p_ ST , ‘W, - PR N SN S AR

and height 4. If h = 3t and w = 4h, what is the

volume of the prism in terms of m?

A 9m’

®B) 12m° '

©) 16m° I ) C ; J

D) 36m’ '

(E) 48m’

-

10, For positive integers n, the ath term of a given e =

. 1
sequence IS‘ ; 2
n 3

value of the nth t. t |

-;:::'.qu' what value of n i‘s;_‘tlhi_'e‘ Fi

clogest.t0 0.01 2
(A 8 (B) 9, 1 O 1t 12

7
-

s

11. What is the range of the function f deﬁned by
flx) = 3x2"‘2‘7‘

@) f(x)2-2
(B) f(x)=0.
© F(x)22
®) f(x)=3
(E) All real numbers

Unautharized copyin
any part of this page%s ‘lilegal

GO ONFO THE NEXT

. -64-



]

g

2]

S— ! : = e T SO 2 A A

.

‘A)
(B)
)
i D)
‘(E)

e vt

sredp

s

[y

What negative integer is 42 less than its square?

-8
-7
-6

=5

-3

MATHEMATICS LEVEL 2 TEST— Continued

USE THIS SPACE FOR SCRATCHWORK,

. R
¢ Che distance, measured on level ground, from the

base of a flagpole to a point P is 10 feet. If the

©

(D)

©

B

oy

;(B) 10 cos66°
10tan66°

sin 66°
10

10
tan 66°-

wngle of elevation from P to the top of the pole
15 66°, which of the following is an expression
for the height, in feet, of the flagpole?

. A) 10sin66°
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14. If logyab =5 and log3b 4 then a=

ay 4
(A) 31
(B)

(&)

S
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(E)

I5. If f(x) = r* where r .0, andif £(6) = 125,

what is the value of f(7)?
a) 2.

(B) 15
©) 127.
(D) 145.
_(B) 279,

2
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16. A straight line ¢ contains the points (o, 0) and
(3,4). What is the cosine of the acute angle that

£ makes with the - x-axis?
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3
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MATHEMATICS LEVEL 2 TEST-Continued

I

) : USE THIS SPACE FOR SCRATCHWORK.
|7. A redball, a blue ball, and a green ball are placed

in an empty hat. If a blindfolded person takes them

3
i . out one at a time, what is the probability that the : .
= person draws them in the order red, blue, gréen?- ‘ { . " §
-3 o L L - _
% _— . -
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8. The figure above shows one cycle of the graph of
¢35 ¥y =1+sinx for 0 < x < 27 If the maximum
%2 value of y occurs at U, what are the coordinates

of U7
$
9. ; h w
£z (A) (Z’l)
2R (52)
i
2 (O |Z =
i © 5 .
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as x approaches 3.5 ?
(A) —1.00 ;3 | '
B) ~0.43 . Y ' .

D) 2.07
(B) - 3.67
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20. In the coordmate plane the circle whose equation
s (x 43 +(y +, 1)*=25 isto be translated

5 units to the right and 2 units dowi. What is the
equation-of the translated cxrcle"

) (x -3+ (y+ 1) =74
B (x#2)+(y—1)>=125

€ (x+2%+(y—~1)?%=174

(D) Ax - 8) +(y+3) =125 v "
(E) (x - 8) +(y+3) =74
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21. The graphs be]ow show (hc scores:on.a test for,
five classes. In which graph does the set:of scores
have a standard deviation of 0 ? :

i .
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"MATHEMATICS LEVEL2 TEST 2 Coitinied

22. If 0°< 6 < 90° what are all values of 9 for
wh1ch sind < cosG‘? $

(A) 0°<89<45°
(B) 0°<6<60°
(@) 0% <0 <90°
() 30°<d<4s5e
(B) 45°<6 <90°

23. For which of the followmg values of a and 'c_'

- does the equation ax -+ 3x+c= 0 hav__
" roots? :

A a=lc=2
B) a=Lc=-=2
© a=-lLc=2
D) a=-3,c=1
B) a=-3,c=-1

24. In the figure above, PR isa diameter of the circle.
What is tan8?

A) -1.73
B) -0.57
©) 057
D) 1.00 C
(Ey 173
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2;5 If today a country’s population is 5.7 million

. people and is growing by roughly 1.5 percent per
m year, in how many years will the populauon first
,j: exceed 6 million?

~s (A) One

(D) Four
(E) Five

Lany gtért of %?l:%&ﬁ'@‘l
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Questions 27-28 refef to the following table and

information.

MATHEMATICS LEVEL:

SURVEY RESULTS 1

inches)

h (height in: | w (shoulder | Y (ratio of

widthin =~ | & .
inches) shoulder width to
o height)

68

15.5

74

66

7 R

70

19 -

75

19

64.5

16~ 0248,

70

17 0.243

In order to find realistic proportions for a sketch of a

standing hufn_an figure, an art student took a sur_vc:y,

measuring the height and the shoulder width of sév‘enl

people. The tesults.of her survey are shown in the

table above, alor;g

withi the ratio of shioulder width to

| :"hg'ig_ht, % of each Q.er's_,_(m she ‘measured.

27. What is the median of the % r'zfﬁbs?

(A) 0243 (B) 024" (C) 6.25_0‘ D) 0251 (E)0271

28. If the art student uses the arithinetic mean of the

I

Y. ratios to determine realistic proportions, whﬁt

would the art étudent determine to be the hieight of

a person - whose shoulder width is 48 centimeters?

(A) 11.6cm
(B) 120cm
(C) 1919 ¢m
" (D) 193.5cm
(B) 197.5cm

-

| Unauthorized canvina arrareantl =

MEST==Continued
USE THIS SPACE FOR 'SCRATCHW

I GO'ONTO THE.NEYT DA



g : il -M&THEMAT'IGS LEVEL2
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§_€ft How'many distinét four—d1g1t numbers contam the
digits 1,2, 3, and 4 withoutrepetition, if the digit 2
is always immediately followed by the digit 3 ?

(A) Four A
(B) Six

(C) Twelve

1 (D) Eighteen

* (E) Twenty-four
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. The graph of which of the following funct1ons has
~exactly three dlstmct x—mtercepts" o

(&) f(x)=(x? —4()("x +2)
®) f(x)=(x* +4)(x+2)
© f(x)=(x"+4)(x+ 2
®) f(x) = (2% +dx + 4)(x +2)

R

Yosnre s

e

e
D

B f(x)=(x +4x - 4)(x +2)

i S G

GO
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- One method for finding a given number that is in
an ordered list of numbers requires a computer to
repeatedly split the list in half until the number is
found. For a list of n numbers, the maximum
number of splits is the least integer greater than or

logn

lo g2 ’
sphts needed to ﬁnd a ngen number in ahst of -

300 OOO numbers? g

A3 ®) 6 (C)'.15 (p,)_;-;g; ‘-f‘-(.E). 19,

S

equal to What is.the r'n’a‘xiinimi number of
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32. If "™ is défined by ih
n% = n(n + 1)(n + 2), which of

a
the following is equivalent to %’?

4) 1-
®) 2"
© 3¢
(D) 4
(E) ‘69

3

" 33. An insurance company has found that the propor-

tion of claims that are resolved within ¢ days is
. y 2 . x L)
N 5 % R e R P
given by p(z) = (t e 19)' { P{pw_r‘fl_&l%}l“d_ays

does it take to resolve 75 percent of the claims?
@1 @13 ©30 M6 ® 75

imaginary
1

A p 1o wc

34. In the figure above, points F and G represent
two complex numbers. Which point répresents

the sum of these two numbers? ,
A4 BB ©C OD ®) E -
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i ' 35. In the xy-plane, in how many points does the

" 36.

37.

MATHEMATICS LEVEL2 TES T Continued
| USE THIS SPACE FOR SCRATCHWORK.

graph of the curve xy° — 2x = 3y + x* intersect

.
the x-axis? i - )
(A) None i
B) One
{C&) Two -
(D) Three
(E) Five
In which of the following is y a function of x
‘ A -
I. x y IL  x y W _x |y .
. . / -1
-2 | -10 -10 | =2 -2 2
Al 1
0 -1 -1 0 ~1 5
1 .
1|0 0| 1 D B
1
=1 1 1 i -1 15
0 2 2 0 2 1
2
1
(A) ILonly v
(B II only
(c) TandTl only
D) I and:1II only | | |
(F\’ Ia .H,‘ﬁ,md m i » R h,:.-- ‘--__,};—.:{i:-.. e I )
. i ' - ) .o e ,;*..o i 3

Point C is 6 inches from planc M. To the ncarest
integer, what is the area, in square inches, of the :
portion of M that contains all points that are riot
more than 12 inches from C 2

(A) 33
B) 113 ~-
©) 339 B

D) 452
E) 565

-
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y = f(x)|?

(A)

following s the graphy of

A AR
1‘ -

38. A portion of the graph of y _=. £ (x) is shpwﬁ '
above. Which of the

®)

© :

v

®)

— X

f——i——X

b X
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. 39 If f(x) = 35m(7rx) + cos(27rx) what is the

2 = jy Al
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period of the function f? ‘
A2 ®3 ©4 D2z (B)3z

40. In the figure above, which of the followmg could
NOT be polar coordinates of points P, ‘0, or'R?

&) (0,0)

\ _T Fl 2 ; ) o
®) (1, 4) |
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41. If the function f i:.sﬁ-_é_i Y
thevalu_c/‘ ) P B H- I

line x =3 and if f(_l) = "l.Whatxs
of £(7)7 ,

[SE—

lensiidill

1 W=7 ® -1 ©1 )3 @7
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42.If x = 3cosf and y =3 sin 6, where-@' i%;.a redl
number, which of the following riust be frue?
(A x+y=3

e ik )

(B) x2+y%=3

{©) .\:2+y2=9 s
(D) 2-y?=9

et
&B o

nIMAM‘.i

(BE) —x*+y*=9
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43. ll‘)f(x) =x* ~4x+1 and 2(x) = Flx+2),
*.aich of the following statements are true?

it v it

i. f and g have one common zéro. _ ‘

+ Ik The graphs of f arid £ have one inferséction
point. o e

HI. f and g have the same range,

(A} Ionly i

(B) O only ’ R
(C) I only ;
(D) Land II

(B) I and ] -
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44 If sin(2x) =aand 0 < x < Z,

45,

2 then 2sinx is

equal to which of the following? |
(A) a

. (B) %

(C) 2a

D) acosx

" (B) asecx

What are the coordinates of the point that is
the reflection of the point (3,2) through the

line y = —x?
(A) (3,-2)

- (B (3,2)

©) (2,-3)

46.

R G-2)

¥

In AABC, AB =5, BC =6, and AC = 7.

To the nearest degree, what is the measure
of ZABC?

Aa) 12°
(B) 48°
C) 66°
(D) 78°
(B) '102°
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47.If p, s, and t are dnstmct posxuve pnm '
the least perfect cube that is dwnsxble b,

i @ P

- ®) p’s°° “ : ' “
, ;; ©) p°s°f° ] ‘

ﬁ (D) p6 15 21

i ®) pBs'259 B
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48. On a 20-kilometer trip, Chris averaged :
40 kilometers per hour for the first 10 kﬂomet:em
and 80 kilometers per hour for the last '
10 kilometers. What was her : average speed,in
kilometers per-hour, for the 20 kllometer trip?. "

(A) 65

M‘~
[OREAPE

)

QA

L]
boas

R Koy

1 Thlee,
®) 633

6 5
g ; (C) 60
- 1
%’4 D) 333
i

(E) 50
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MATHEMATICS LEVEL 2 TEST—Continued
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USE THIS SPACE FOR SCRATCHWORK.
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49 10 4224 3y° =16 is equivalent t Xq yA =1,
a®  b°
which of the following could be values of «
and b 7
(A) a=2,b= Lf
4
B, a=2 b=
( ) '\E
© a=2b=18
3
. ‘ 3
L) a=4,b = G
. 16
(5 =4,b=—
() a=4, 3

50. K function £ has the property that

.
f(%’)= 1%(x)—forOSxSI. If f(a)=0

where 0 < a <1, what is the value of f (%)’7

(A) 0

(B) 0.35
(@ 071
DY 0.92
(Ey 0.98

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.
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