. MAThs 1
MATHEMATICS LEVEL 2 TEST 0/?»,15}\’“;{

:op porticn of the page of the answer sheet that you will use to take the Mathematics Level 2 Test must be filled in
dly as illustrated below. When your supervisor tells you to fill in the circle next to the name of the test you are
t to take, mark your answer sheet as shown. : '

Lierature Mathematics Level 1 () Geaeman “ (O Chinese Listening () Japanese Listening
Biology E Mathematics Level 2 O ltalizn - O French Listening O Korean Listening

Biology M () U.S Hisiory ) Latin : () German Listening (O) Spanish Listening

After filling in the ciicle next 1o the name of ihe test you are taking, locate the Background Questons section,
which also appears at the top of your answer sheet (as shown above). This is where you will answer the
following Background Questions on your answer sheet.

BA(ﬁKGROU\D QUESTIONS

e answer Part T and Part J1 below by filling in the appropriate circle in the Background Questions box on your
e1 sheet. The information you provide is for statistical purmoses only and will not affect vour test score.

L Which of the following describes a mathematics course you have taken or ate currently taking? (FILL IN ALL
CLES THAT APPLY )

+ Algebral or Elementary Mgeb OR Course [ of a college preparatory mathematics sequence —Fill in circle 1.
+  Geometry OR Course II of a college preparatory mathematics sequence © —Fill in circle 2
* Algebra Il or Intermediate Algebra OR Course UI of a college preparatory mathematics sequence  —Fill in circle 3.

« Elemeutary Functions (Precalculus) and/or Tragonometry OR beyond Course 1L of a college
" preparatory mathematics sequence —Till in cucle 4

» Advanced Placement Mathematics (Calculus AB or Calculus BC) —Fill in circle S.

II. What type of calculator did you bring to use for this test? (FILL IN THE ONE CIRCLE THAT APPLIES. If
1id not bring a scientific or graphing calculator, do not fill in any of circles 6-9.)

¢+ Scientific —Fill in circle 6.
* Graphing (Fill in the circle comresponding te the model you used.)

Casio 9/00 Caslo 9750, Casio 9800, Casic 9830, Casio 9360, Casio FX 1.0, Casio CG-10, Sharp 9200,
Sharp 9300, Sharp 9600, Sharp 9900, TI-82, TI-83, TI-83 Plus, TI1-83 Plus Silver, TI-84 Plis,

TI-84 Plus Silver, TI-85, T1-86, TI-Nspire, or TI-Nspire CX —Fill in circle 7.
Casio 9970, Casio Algebra FX 2.0, HP 38G, HP 39 series, HP 40 series, HP 48 series, HP 49 series,

HP 50 senies, T1-89, T1-89 Titanium, TI-Nspire CAS, or TI-Nspire CX CAS - —Fill in circle 8.
Some other graphing calculator » —Fill in circle 9.
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MATHEMATICS LEVEL 2 TEST

REFERENCE INFORMATION :

THE FOLLOWING INFORMATION IS FOR YOUR REFERENCE IN ANSWERING SO i : QF
THE QUESTIONS IN THIS TEST.

Volume of a right circular cone with radius_r and height h: V = %nrzh
Yolume of a sphere with radius r: V = i’nrj

. 2
Volu;ﬁe of a pyramid with base aréa B and height A: V = %Bh ) ' ~

Surface Area of a sphere with radius r: § = 4nr®

DO NOT DETACH FROM BOOK.

{
T ———

m— . i
§
- D . SRS

ny part of this pageis illegal.
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MATHEMATICS LEVEL 2 TEST

For each
One of the chnices select the

S AMSWeET sheet

?\Iotcs: (1) A scientific or graphing calculator will be necessary for answering 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 guestions in this test you may have to decide whether your calculator should be in the radian
.mode or the degree mode.

a* (3) Figures that accompany problems in this test arc 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 it 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 sel of all real numbers x
for which f(x) is a real number. The range of f is assumed to be the set of all real numbers f(x), where x isin
‘ne domain of f
- (5) Reference informiation that may be useful in answering the questions in this test can be found on the
page preceding Question 1. ]

USE THIS SPACE FOR SCRATCH WORK.."

1.If x = 2, for which of the following is the value
of y greatest?

®) y=—
B) ¥ =|x
@ =2
- D) y=x -1
E) y=2*

DBC

‘Inauthorlzad copylng or reuse of . ' A ‘ LG s THE bl
;ny partof this page s lilegal. ]
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MATHEMATICS LEVEL 2 TEST—Continued

. USE THIS SPACE FOR SCRATCH WORK,
2 If flx) = x> +8, how much does f(x)

increase as x increases from4to 5 ?

(A) 0.94 L
(B) 1.00 e
(C) 3.05
(D) 3.18
(E) 7.81

3. The speedometer on Jim’s car is inaccurate. The
relationship between the actual speed of the car,
a, in miles per hour, and the reading on Jim'’s
speedometer, r, 1s given by a =12 +1.7r. What
is the actual speed of Jim’s car when the reading
on the speedometer is 15 ?

(A) 25.5 mph .
(B) 27.0 mph i

(C) 33.7 mph T P s "
(D) 37.5 mph :

(E) 45.9 mph

4. If x= 57, then¥x =

(A) —2.92
(B) -2.15
(C) 0.34

©) 131
B 292

' .
: { S LN
I .

- N -
Unauthorized copying or reuse of : { GO ONTOTHE N-EXT PAGE : l
any part of this page is illegal. ". Y
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MATHEMATICS LEVEL 2 TEST— Coiitinuéd .

USE THIS SPACE FOR SCRATCH WORK

5 What is the third term of an arithmetic sequence
whose second term is 7 and whose sixth temmn
o N2 T
18 2250

(A7 19

1
(B) 12§ ‘

© 12
(D) 11
E) 4

6 In the xy-plane, which of the following equations
represents a circle of radius 5 centered at the
origin?

(A) x+y=5

®) [x|+]y=5

(©) x* +3" =5

D) x* +y* =25

® (x-57 +(y-5)?% =25

GO ONTO THE NEXT PAGE>

MR T ———————
authorized copying or réuse of
Y partof this page is llegal.
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MATHEMATICS LEVEL 2 TEST— Continued ,

USE THIS SPACE FOR SCRATCH WORK.

7 Which. of the following graphs is symmetric with
respect to the x-axis?

==
®) ' y\ g
—5 =
{ /
(& ¥
! _O — X
(
(D) y
?'K\\*X
(B Y
_J_\_E.-x
ol —
(

GO ONTO THE NEXT PAGE

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

USE THIS SPACE FOR SCRATCH WORK.
@ For all real numbers @ and b such that a® > bz,

iodh oo it Falle il - vee s mpiaes )
wiueh O the Ionowiiz ust e true

L o™ -8 >4
T oazb e T
ot ab® >0
() Ionly
¢8) I only
). 1T only

(D) ITand IT
(E) Il and I

].
What is the least positive inleger n for which
6n + 1 1s NOT prime?

(A)1 B2 (©3 D 4 (BS

7

wthorized copying or reuse of V . SoONeTE NEXT PAGE>
Parl of this page is illegal. . ' . | |
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MATHEMATICS LEVEL 2 TEST—Continued

1°D(0.5,-1

'E (0, =2
| (0,-2)

(-1,-3)

Which of the points in the figure above satisfies
the relation v > 2x" - 17

WA (BB (CC ®D ®E

7

The senior class at North High designed a T-shirt
as 4 class fund raiser. They had to pay $35 to

set up the design and the total cost to make each
finished shirt was $7.50. They sold the shirts

for $10 each. If x is the number of shirts made
and y is the aurnber of shirts sold, which of the
following conditions represents a profit for the
senior class?

(A) 10y-75x+35>0

(B) 10y - 75x+35<0

(C 10y - 75x =35>0

(D) 10y - 7.5x =35<0

(E) 10y-(35+7.5)x>0

Unauthorized copying or reuse of
any part of this page is illegal.

-78-

USE THIS SPACE FOR SCRATCH WORK
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MATHEMATICS LEVEL 2 TEST —Continued

Y
=37 +1, what value does y approach as x
,infinitely large?
(N
(&) 0
(o1
3

© 1

U},’) The value of y increases without bound.

\3.

L
[

/DL__I
6

th E

Note: Figure not drawn to scale.

Sofety officials have determined that a ladder

laced against a building as shown in the figure
above remains stable if 8, the angle it makes
with the ground, is between 70° and 80°,

:lusive. Which of the following distances from
the base of the ladder L to the base of the
boilding B would be considered safe for a ladder
2 feetlong?

W) 19.7 feet
(p) 18.8 feet
(©) 10.6 feet
(D) 6.5 feet
() 3.4feet

horized copying or reuse of
art of this page is illegal..

USE THIS SPACE FOR SCRATCH WORK.
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MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCH WORK.
14. For which of the following functions is there a
value of x such that f(x) = —1,0007

@A) flx)=2"

(B) f(x)=sinx
© fx)=(-2
) fx)=1x—4
(B) f(x)=2x+3

15. Box I and box II each contain only red marbles
and'blue marbles. The probability of selecting a ;

red marble from box T is %, and the probability )

of selecting a red marble from box I is %;' If one

"marble is to be randomly selected from each box, ST s
what is the probability that both marbles will be .
blue? e

Ny

(A)
(B)

v O

B Rz Rle Rl

®) 2

23
24

lﬁaulh’o’rized copying or reuse of! - GO ONTOTHE e PAG1E>
any part of this page is illegal .
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MATHEMATICS LEVEL 2 TEST—Continued
G USE THIS SPACE FOR SCRATCH WORK.
h 4
|
.
L( "Ai 3
1._
— ‘_} 7 —‘i—i
5 3 ll‘
-2
il
_s54
{he figure above shows the graphs of functions
and g. Which of the following is closest 1o @ .//L’

yalue of x such that f(x) - g(x) =07
@ -3 ® -2 ©1 ™2 @®4

I1. A total of 500 tickets were sold for a school play,
generating total sales of $1,700. Tf tickets cost $4
for adults and $2 for children, how many adult
tickets were sold?

(A) 83
(B) 150
(C) 283
») 350
(E) 425

Unauthenzad sopying or reuse of “rGo ONTO THE NEXT PAGE )
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MATHEMATICS LEVEL 2 TEST— Continued ‘
USE THIS SPACE FOR SCRATCH WORK. ‘ -

18. If 3 is a root of
© —x* ~11Jc3-1-7,1)clZ “1lx+k=0, -

then k& is
(A) 23 l
(B)'-21 &,
[y 4 |

By 14 : ' : : I
(B) 20 “

19.If ¢* =4, then x =

(&) 14

B) 15 . !

(C) 20 ‘ l

D) 40 ~

(B) 54.6 .

| f |
:

o : L
' . G0 ONTO THE NEXT PAGE ) l
- b

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

USE THIS SPACE FOR SCRATCH WORK

20: In the figure above, vertex G of the rectangular
solid shown has coordinates (5, 6, 4). What is the

length of the diagonal CF ?

(A) 1181
(B) 8.77
(C) 7.81
®) . 721
(E) 640

21.-For which.of the following equations.is the
product of its roots NOT a negative number?

(A) x* +6x=0
B) ¥ -25=0"
(© x> -10x-24=0
D) 2 —6x-27=0
B x*+7x-18=0

- N\
GO ONTC THE NEXT PAGE/
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MATHEMATICS LEVEL 2 TEST— Continued

22. In right triangle ABC above, sin C= % and
AC = 12. What s the length of BC ?
@s ®9 (@15 20 E 725

23. What is the domain of f if f(x) = g—f 9

X~ — X

(A) All real numbers _

(B) All real numbers except 0

(C) All real numbers except 5

(D) ‘All real numbers except Oand -5
(B) All real numbers except 0.and 5

24. For which of the following does the property
F(f(x)) = x hold forall x?

(4) flx)=-x
®) fx)=x
© f(x)=2"
D) f(x) =cosx
(E) f(x)=siopx

Unauthorlzed copying or reuse of
any part of this page is illegal.

USE THIS SPACE FOR SCRATCH WORK.
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MATHEMATICS LEVEL 2 TEST— Continued

'2.5> USE THIS SPACEFOR SCRATCH WORK

217

\f loglo«/; = a, then 10g10x2 =

(A) a’
(B) 4a

26

If f is a linear function such that F(-1) =25

and f(l) = 3, what is the value of f(4)7 A y
(a) 275 _,

(B) -825
Q) —8.5

(D) -11.25

@) -14 -

If f(x)=x* -1and g(x)=x+L then
flx)_

when x # —1, =

g(x)

&) g(-x)
. ®) g(x-2)
ROFIEES)
- (D) glx)
(B glx+1)

geis illegal.

o .;iﬁg on.reusa of | : ' . GO ONTOTHE NEXT PAGE - v
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MATHEMATICS LEVEL 2 TEST— Continued

USE THIS SPACE FOR SCRATCH WORK.

278, What is the period of the function f given by
flx)= |sin x|?

{(A)

(B)
(@)
(D) 2r
(E) 4

S iy N

29. For all values of x,
2ot d=(x+2) +a(x+2)+ b

) where a and b are constants. What is the value ' l
“ofa? ' .
Wl ®-1 ©0 @1 @2 [

F
6 C 9 j ?
B D B

30. AABC and ADEF, shown above, are similar. If

- AABC, SBB _ 3 thenin ADEF the length
sin A | .
of EF is ' '
1 2 ' : : B
(&) B ®3) 3 ©2 O3 ® 6

any part of this page Is Itegal. R 4
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MA'IHE\/IATICS LEVEL 2TEST— Continued

[oeS)

T graphs of the functions f and g are Shown
sbove. Which of the following is true?

W g(x) =|f ()]
® glx) =17
© glx) =f(-x)
© glx)=-7(%)
@ g(x)=-1x)

37

1 hat is the ratio of the vyolume of a sphere of
Yadms r to the volume of a sphere of radius 2r1

(A)l 2
(B) 1:3
(C) L:4
(D) 1:6
(B) 1:8

auiﬁérfzé’d copyiﬂg or reuse of "
yipfmroi this page is illegal, - J e

USE THIS SPACE FOR SCRATCH WORK.

GO ONTO THE NEXT PAGE
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MATHEMATICS LEVEL 2 TEST—Continued . i
USE THIS SPACE FOR SCRATCH WORK. I

33. In the xy-plane, g is the inverse function of f
and (5, 0) is a point on the graph of y = f(x).
Which of the following is a point o0 the graph

of y = g(x)?

niaApe % =TT X oy ol
S ud CR Aty RS Ahald s L

(A)(-3,0)

B) (0,-5)

© (©5) ‘
(D) (%,O) }E
® (5.9) L

—t
o N

e

o]
w

34. Using data collected from several donut shops, a
linear regression was used to generale 2 model
relating the price of a dozen donuts, p, in dollars,
and the quantity sold, d, in dozens of donuts. The
resulting equation was d = -26.97p + 342.80.

What is the meaning of —26.97 in this model?

(A) d decreases by 26.97 dozen for every $1

~ increase in p.
(B) d increases by 26.97 dozen for every $1

increase in p.
(C) p decreases by $26.97 for every one dozen

decrease in d. ; .
(D) p decreases by $26.97 for every one dozen - . '

increase in d.
(E) p increases by $26.97 for every one dozen

decrease in d. ;

. . CReeE) gt Y
LENE R CEER N

-

: ' [ Go onTO THE NEXT PAGE ) ...,

Unauthorized copying or reuse of
any part of this page is illegal.
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MATHEMATICS LEVEL 2 TEST—Continued
35. USE THIS SPACE FOR SCRATCH WORK. ]

+ 1n the xy-plane, the circles with equations \;

(x =37 +y> =11 and (x -1—2)2+y2 =1 are

s the value of v 7

3 =
ayremaliy anZent
sV 3 Zo0

e )
“Vhat is the sum of

2+ ( 1 + 1 : I L + 1 ' \‘| 7
& — — T===1 : =t 4

(E) The sum is infinite.

3
& = )
FInauthorized copying or veuse of : GO ONTO THE NEXT PAGE \>
Y part of this page is illegal.
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MATHEMATICS LEVEL 2 TEST—-Continued ‘
USE THIS SPACE FOR SCRATCH WORK.

37.1f f(x) Lo+ dx? —2x + 2, the maximum

value of f(x) onthe interval [-2, 4] occurs

when x =
w2 =
(B) 0.28
(C) 2.39
(D) 4
. (B 642

angle with 2 perimeter of 6 has
one vertex at the ongin of the xy-coordinalte plane
and one vertex on the positive c-axis. Which of
the following could be the coordinates of the third
vertex of the triangle?

33. An equilateral o

&) (0.2)

1 3
& (5'}
(© (L-1) l

o SN

D) (L -3)

o S

(E) (2.2)

I

R -3 210 il
(R ,{
+ -

v

| GO ONTO THE NEXT PAGE

Unauthiorized copying or reuse of
any part of this page is illegal.
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MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCH WORK.

|
N
|
L
|
1
[
NN
J

9. In the figure above, a portion of the graph of
y = f(x) is shown. What are the coordinates of

the y-intefcept of the graphof y = f(x +2)?

&) (0
B) (0
C) (0
(0
(o

)

—

)

W N

)
)
)

—

T e e

D
E

o

~
KJ\“-P

)
)

s

?

40. What is the average (arithmetic mean) of the first
225 positive integers?

(A) 5625
(B) 112
©). 1125
D) 113
“(B) 226

oM

rizadcopy]ng or reuse of | [GO LG NEXT —
olthis page is illegal, —I ' ‘
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MATHEMATICS LEVEL 2 TEST— Continued

o

i
L ¥
i

. USE THIS SPACE FOR SCRATCH WORK.

41. If n is a positive integer, then n! is divisible

by 9 if and orily if

(A) n23

(B) nz6

(C) n29 .

(D) n is a multiple of 3
(E) n is a multiple of 9

1

(

— |
N D S . EEaey

~

[
|

i i i
BN N N RN DR A

42. What is the volume of the solid abtained by
rotating the triangle in the figure abové about

the side XY ?

I

(A) 3757
(B) 1,2507 .
(C) 1,5007 e
(D) 18757
(E) 2,0007

i
1

GO ONTOTHE NEXT PAGE>

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 SCRATCH WORK

Data Sel A ] =

Data Set £ ——] T}

12345678910
43. The boxplots for data set A and data set B are
shown above. Which of the following statements

must be true about A and B ?

1. At least S50 percent of the values in A are
greater than 50 percent of the values in B.
I1. The standard deviation of A is greater than °
the standard deviation of B.
HT The range of A is less than the range of B.

1A) Tonly
{B) 1l only
(€} I only
() Tand II
(E) TandIIl

k4. l'fg < @ <m and csc @ = 2, whatis tan 6 7

- £

-

(A) -1.7321

{B) -0.5774
(© 05774
(D) 17321

(E) Thereis no such angle 6.

thorized copyin
e g or reuse of
.ngl’{ this page is illegal.

GO ONTO THE NEXT PAGE>
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45 Jamie earned $32.5
fot pets. He earned
1 %2 00 per hour carng for pets

anc

following

MATHEMATICS LEVEL 2 TES

0 froin baby-sitting and canng
$3.75 per hour baby-sitfing
;. Which of the

~coribes the aumber of hours » orked
v of the number of

baby-sitting as 2 funetior

hours x worked caring for pets?
~3.75x +32.50

A) fx)=—"7

—2x +32.50

®) f(x)=—37s

© flx)=-(2+375)x+ 32.50

@) f(x) = (2:375)x+3250

2x +3.75x

46.

[n the figure above, point A is On the circle

2+ y*=5. Hpoint A has coordinates (% -1),
what is the degree measure of 67

(A) 2459
B) 2434 o
() 2218
(D) 206.6
() 2041

ng or reuse of

Unauthorized copyi
@ is illegal.

any part of this pag
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MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCH WORK
7. If a point (x,y) is chosen al random {rom the

set of points where ~1 €< x <l and -1 <y < |

Aot -
tne aits

bability that

pOj\]:T, Y ioiG e orion is less than oi LQL.Z‘A,‘ lo 17
»)

®)

AN R[H =

(©

]

~
P

(D)

&

(E) =

48.1f h(x) = f(g(x)), where h(x) = sin x and
7 (x) = cos x, which of the following could
define the function g ?

(A) g(x)=+x" -1 , |
B) g(x)=+v1-x* . '

(©) g(x)=Z+x
(D) g(x) ;‘%L x

. (EB) g(x)=tanx

I
< g GO ONTO THE NEXT P.AGE>

qlgonzed_copying or reuse of
art ol this page is-llegal.
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MATHEMATICS LEVEL 2 TEST—Continued

USE THIS SPACE FOR SCRATCH WORK.

49. Two numbers have a sum of 10 and a product of
20. What is the sum of the reciprocals of the two

numbers’ -
@ =

®) |
© 20 .
o
(D) —
®) 5 ’
(E) 1
20 |

50. A parallelogram has sides of length 50 centi-
meters and 75 centimeters. If the smaller angle
of the parallelogram measures 45° what is the
length of the shorter diagonal, to the nearest
centimeter? >

&) 50
(B) 53
© 71
(D) 90
(E) 116

T | STOP

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS TEST ONLY.
’ - * DO NOTTURNTO ANY OTHER TEST IN THIS BOOK. '

|Elaulhorized copying or reuse cﬂ . . "
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