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1. ZEiz{Ad(a)

Format of the GMAT® Exam

Analytical Writing
Analysis of an Argument 30 min.
12

Integrated Reasoning
Multi-Source Reasoning
Table Analysis
Graphics Interpretation
Two-Part Analysis

Problem Solving

I Data Sufficiency
L (}

Verbal

Reading Comprehension
Critical Reasoning
Sentence Correction

2. Fiflensy
2.1 Problem Solving: 19 j8z&

2.2 Data Sufficiency: 18 18&%
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3. BB T
3.1 Problem Solving

When 1% percent of 5,000 is subtracted from % of 5,000, the difference is

(A) 0

(B) 50
(C) 450
(D) 495
(E) 500

3.2Data Sufficiency :

Is x equal to 17

(1) &%=

(2) x*=4

(A) Statement 1 alone is sufficient but statement 2 alone is not sufficient to answer the question asked

(B) Statement 2 alone is sufficient but statement 1 alone is not sufficient to answer the question asked

(C) Both statements 1 and 2 together are sufficient to answer the question but neither statement is sufficient alone

(D) Each statement alone is sufficient to answer the question

(E) Statements 1 and 2 are not sufficient to answer the question asked and additional data is needed to answer the
statements

(A)  (MEFIFesr, (HZQ2)HIMATRIT

(B) (2)RMh7e sy, (HLIE(1) A 7 5 &

(C) M@y, Ha2(1)2)7nl AT %

(D) (1)(2)73 7 H A e o0 Cb

(E) ()@)fE 7
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4. DS &5k
4.1 DS EREB -

1288 Problem Solving E#iEiRarssmE | FFiD
>  Hotr Statement (1) BT, A<EFn0| Statement (2) ;
> ot Statement (2) BY , H{S=ic Statement (1) ;

4.2 DS EeTIE -

4 R
vl i NI SaE
Al 2IE——HgEEa)a) (General Question)

ZUEITTE —¥57A%E 08 (Special Question)
. y

I—;I
4 N O N

—A%£¥%n)a) (General Question) Y57k E%n)a] (Special Question)
tNFEFRMAZE | FTLABAEEZ Question INEEREZ IS | BEEEE—TESCER

RHIIRZE , 58 "YES" & "NO”

ez R
Cbcb

BUYIRX : BEERARRYES , 7y, q)

EATILASE] “NO” iXMNEE
\J VNG Qﬁ/
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o S —

1. 828 (Arithmetic)

1. F2L5EZL (Odd and Even Numbers)

RE. &8, E#SEEZ (Prime, Composite Numbers, Factors, and Prime
Factors)

=& BHFREU(Divisible, Quotient, and Remainders)

tbER |, LIS B9928 (Ratios, Proportions, and Percents)
E 5 (Powers and Roots)
INL. RIS RI=EITHEGE(Decimals, Fractions and Scientific Notation)

G Lo g% 10

2. X#4(Algebra)

7. f#EH%E (Equations)

8. AZFEIZ( (Inequalities)

9. #3HH (Absolute Values)
10. #%% (Sequences)
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3. JU{i] (Geometry)

11.
12,
13.
14.
15

HZ#0f8 ( Lines and Angles)
= (Triangles)

PUibZ 558, (Quadrilaterals and Polygons)

(Circles)

KARSEIEA (Rectangular Solids and Cylinders)

16. EEERBLYLFRZ (Coordinate Plane)

4. XFMAMR (Word Problems)

17.
18.
19.
20.
21.
24,
£,

1®2Z20)Jg (Rate Problems)
T/ERjgR (Work Problems)
EB8IRlEE (Mixture Problems)
FZR[a)fE (Interest Problems)
&5 (Sets)

‘BE. HEPISHEZR (Combination, Permutation and Probability)
HAZEITS (Descriptive Statistics)
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=. HFHRR

1. §%8 (Arithmetic)

1.1 5182 (0dd and Even Numbers)

>
>

YV V V V

2H (Integers) : &-2, -1, 0, 1, 2 iIXHHEFRAEEE

FHNEEEZY (Positive Integers) FFRAEAZL , TaEZL (Negative Integers) FRIIEEZEBEIAZL |

IEEEN. FS5REENIPER R

FraReH 2 EIRrI2ERZEEN , 0 2B, REBEFEM

{BEN = 1BEN + 1BEN Bk T2+ T2, (B2 = B BEN B FEx{B2K
&L = TR + (BN

ZNELZHNTFA TN TE

Z NI ABEBE T2

ZNEHLZIIANT A2l 2T

ZNEIRMBEH - ED 2B

1)

2)

If nis an integer, is n even?
(1) n? —1 is an odd integer
(2) 3n+4 is an odd integer

f X, y, and z are positive integers, is x - y odd?
(1) x=22
(2) y=(z-l)
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1.2 [R&E. S&. BZ2S5SEEEZN (Prime, Composite Numbers, Factors, and Prime

Factors)

> J&ZEL (Prime Numbers) XFREEL , I5— 1 AT 1 HUBALL , NIRRT LFIEES , FEemE
fth B PAEEEIRAVEY ; SNFRFIEEL (Composite Numbers)

[RESFN S ERIBE S RGBT IE &N

HF 1 BARRBBAEEE

AT 2 RGBS EN , 805 2 BREPHE—RYBET

100 LARBOESL 2, 3,5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79,
33, 89, 9/

{Ha—1NKTF 2 BYBEERET AR IR EREHIF]

FRANEE n BRLL m , FREFTRE(Remainder) lYEEL , BBATANIFR m #FE n BEF
(Divisor/Factor), [id3wd , FAIIFR n 79 m BYEE(Multiple)
EEFOREZEIE S RIE T 1IERES

DREREZ : B a5 R EREEIRRIE I,

(Ha—1NAKTF 1 BUIEEREY , TiCREREUAR S EE I AR AREE R RRIZ T,
(Ha—NEBERIEZNEN > EHREZEL

— N REFLERIERN W AANETE ; E— 1T BEAREBBENER  Ne—EAETEFHE
FREFSEEBERR : & n=axbyci(a, b, ¢ AREY) , B4 n BIEFIEDI(x+1)(y+1)(z+1)

V. V VYV VY

\ 74

Y

vV V V V VYV VY

3) The sum of prime numbers that are greater than 60 but less than 70 is

4)  How many factors does the number 252 have? &

(A) 12 \)

(B) 14
g /% "
(E) 19

Ny
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1.3 R, @F1REL(Divisible, Quotient, and Remainders)

>  RE(Remainders)igiB B E R ZPHPRECRBIRRER 7.

> HEHaRLEFEFRS b, B, BREHTF | FliI@ix a 8EK b BFR.

> —LEEEERRMR
e 5 BlR , REFENRE—U
e 4 BPR , =AU LR , REF RGN (NRERAEERE 4 BIR |, 12ZBE W 4 B
FR)
e 8 PR , MUNEA LRVEEE , REFERIE=MNNRE=I8E# 8 BR , 1ZFELFeH 8 B
FR)
e 3 Bfx , BUR TR REEH 3 ZbR
e 9 BfR , BNRTRLZFRERH 9 ZhR

5) A school administrator will assign each student in a group of n students to one of m classrooms. If 3 < m< 13<n, is it

)

d)

(2)

B

O O

(
(
(
(
(

Tl

)
)
)
)

possible to assign each of the n students to one of the m classrooms so that each classroom has the same number of
students assigned to it?

(1)

It is possible to assign each of 3n students to one of m classrooms so that each classroom has the same
number of students assigned to it.
It is possible to assign each of 13n students to one of m classrooms so that each classroom has the same
number of students assigned to it.

n(n+ 1)(n-4)
n(n+2)(n-)

(n+2)(
(n+3)(
(n+4)(
(n+3)(

-
+

(o)

o

N

)
)
)

-
=
+
N
N

N-
N-
N-

-
+

on

(@)

N

(A) 96
(B) 75
(C) 48
(D) 25
(E) 12

f k is an integer such that 56 <k < 66, what is the value of k?
(1) If k were divided by 2, the remainder would be 1. ‘&/

(2) Ifk+ 1 were divided by 3, the remainder would be 0. § \\Ql

f nis an integer greater than 6, which of the following must be divisible by 37
A)

R®
oNe

When positive integer x is divided by integer y, the reminder is 9. If x/y=96.12, what is the value 0@
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1.4 tb== |, LbBISR9%2X (Ratios, Proportions, and Percents)

> EtE=R(Ratio) : BPEY(E , FEHBEELRTSHYE

» tefl(Proportion) : £ E , XM EUERFRIZUFIRECH], F—1Eehl , AR
FTRTRINAVER |, IHEHRECHIRYEANER

» R ECERZFITNFUEECH) | 90 3:4=9:12, 7:9=21:27

»  EHIENNR |, 28R TRIFIMANYMNR ; £ 7:9=21:27 /¢ , R 7 5 27 IWMECHIEIZMR |, 9
5 21 NHEHECHIRYRIN,

» Bott, XIRED9ER., BnE(FES %) 2R—MRIELLG | bR EEUERYG X | £ 100 /E
o8, 2400 1% BMNER D <Z— .8 1/100 8¢ 0.01 10 82% . BMNFER D Z2/\+— ,8¢ 82/100
gy, 0.82,
< Bt LAKTF 100%

>  FIE(Profit) = R z3 (Total Revenue)-&piA (Total Costs)

tHEIFFIZR(Profit Margin)@#FiE SHEWARB DL,

> IrHl(Discount)
< 20% Discount=8 #fr

Y

9) Afactory has 500 workers, 15 percent of whom are women. If 50 additional workers are to be hired and all of the present
workers remain, how many of the additional workers must be women in order to raise the percent of women employees to

20 percent?
(A) 3

(A) 100m

©) -

10) Ifm>0and x is m percent of y, then, in terms of m, y is what percent of x? @
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1.5 5% (Powers and Roots)

» X n MEREEZCRIARIEER |, IWEHERS | GRS RIEE (Powers)
K— 1A TRANEE |, WG EspiizR | FIHVERIHIR(Roots)
> 1EEEE n IRERIEEMBINEIL
B&y92: 2,4,8,6
BEl3: 3,9,7,1
B34 : 4,6
EBEH 58,6 1 EHEER
BEh7: 7,9,3,1
> BEEU98: 8,4,2,6
> 1820 (Exponents)BYM4ESR :

Y

R

S T X xS = x(’r+s) ; 5’;_5 — x(r—s)
v (DO = (xy)
¢ Or=%
_¢_ (xT)S — x?"S — (xS)T'
v X = xir
+ x¥=1
& x5 = (o) = () = VAT
11) Ifn=(33)8 + (43)33, what is the units digit of n?
(A) 0
(B) 2
(C) 4
(D) ©
(E) 8

12) Ifxis aninteger,is 9* + 9™ = h?

(1) 3*+3*=vb+2 &

2) x>0 \)
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1.6 ©h2y. REASEIFTELE(Decimals, Fractions and Scientific Notation)

eV Cov)

)/ al

X MIFEHZY5D

> D EDINLD , B—ToEETF.
25T HIMKYE | D EHVEANER
> R—PERISIRANZE | IWETT , SO ¥EER , AREIERIEIR(Roots)
> DEEIDNR : BT
RIEDZU(EVRIEANER ETL

H o #0EIR) TR EY 22 (BB D 2=
HIBIE—EAKRT—
>  RBlEEGA(Scientific Notation) : i— 1 8F3RaEk ax10 B9 n JXRERIFZZ , HH 1<|a|<10,

n AEEL , XFCEUT AMURIEFICEGE. 1140 920000 RILAZRR/9 9.2x10° , 55F9.2 3k 109 5

N =YAV
|73

> DEEIRE ¢ FRLAFREHYEIE(Reciprocal)
> woE(Mixed Numbers) | w0 EERDAIBIM— 2z, IFFEHSEDHEIN(REZRTS
R EHENNECERRIZY) , —HIEEI LI LD Z)L | RoER

P EERIFRLAZEZN(Common Factors) , 9TVHUEAZE ,

SBEIR SRS B ESHES SIS REIE

13)

1.0001 1.0003
) 1078
) 3(107°)
C) 3(107%)
)
)

2(107%)
1074

23 %57

(A)  One
(B)  Two
(C)  Three
(D)  Seven
(E)  Ten

0.99999999  0.99999991

S expressed as a terminating decimal, how many nonzero digits will d have?
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& (Algebra)

2.1 #%5%=E (Equations)

>

IR

+FHERE

X -5

2X 3
—IRFEKRIRAT(Quadratic Formula)

B —b + Vb4 — 4ac
B 24

X

15) If 4 is one solution of the equation x* + 3x + k=10, where k is a constant, what is the other solution?

16)

17)

A -7
B) -4
) -3
)
)

O O

(
(
(
(
(E
(x—4=2

y—X=28
8-z=t

For the system of equations given, what is the value of z?

(1) x=7
(2) t=5

If r and s are the roots of the equation x2 + bx + ¢ = 0, where b and ¢ are constants, is rs< 07?

(1) b<0
(2) ¢<0
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2.2 £AF3 (Inequalities)

> AFIITR
FAREATFRLATREL , AFSHRFES
FIAERTEYEZE , FFESHARBERNE

> IAXEDEINBEAFIN  FEDRTIE , AER

18) M is the sum of the reciprocals of the consecutive integers from 201 to 300, inclusive. Which of the following is true?

(A) <M<

B) <M<

C) <M<

D) <M<

1 1
(E) <M<

19) Ifxandy are integers, what is the value of x +y?

(1) 3<=Y<4

2

(2) 2<x<y<5

2.3 #%3{E (Absolute Value)

> EXJ{E(Absolute Value) : TE23H(Number Line) L, %ﬁ—’ﬁ%ﬂﬁ’aﬁ%ﬂﬁﬁﬁﬁﬂﬁ%‘ﬂHﬂ@%ﬁﬂﬁ
ESTE , HEXHER || kR A{
> EHERRERET | ST (&%
20) Ifyis an integer, then the least possible value of |23 - 5y| is \)

(A) 1
(B) 2 ®
(C) 3 7/ %
D) 4 P A
E) 5 &
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2.4 2% (Sequences)

>  FZE#HF (Arithmetic Sequence)
£2nli:a, =a;+(n—1)d
BInInZi : S, = n(al;a“) = na; + n(n;nd

>  ZFLEW (Geometric Sequence)
Enlf:a, =a,q"!
BN A0 0 s, = 2= (g % 1)
% | q< 108, n FFRSA, B n TSHS,, = -

21) In the first week of the year, Nancy saved $1. In each of the next 51 weeks, she saved $1 more than she had saved in the
previous week. What was the total amount that Nancy saved during the 52 weeks?

(A) $1,326

(B) $1,352

(C) $1,378

(D) $2,652

(E) $2,756
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JU{AJ (Geometry)

3.1 H&HA (Lines and Angles)

Fi72%(Parallel Lines) : ER—FEIAAEIAIMZE ST

TATEAERES | BTELI—S , B—EMERE—SELXEEETFS

BEZHIMSRES AT

MEZT , REABEEF  EVABESF

/18 /2: BMB(Supplementary Angles)
/28 3: XJTufa(Vertical Angles)

/38 /5: NigfA(Alternate Interior Angles)
/28 /5. [Eifa(Corresponding Angles)

/48 /' 5: [EE=RMA(nterior Angles on the same side)

 FETFEA—%

22)

What is the value of x +y in the figure above?
(1) w=95
(2) z=125
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3.2 =ffZ (Triangles)

> HBHAER—EZ% LR=%%K(Line Segments) , BEIUXBETSEIAY LB Y =A
(Triangle) , FF5 A

> = F(Acute Angle) : =NEEBINF 90 E , AB* + BC* > AC*?
BHR = (Pythagorean Triangles) A[ic{ERtA, HRp—PBWREFT 90E , AB* + BC* = AC*
=/ (Obtuse Angle) : B—MBATF 90 & , AB? + BC? < AC?

> AB+BC>AC>AB-BC

> <ZA> /B—BC>AC

> = %ﬁ/ﬁf 1(Area)= F(Base)x‘%‘(mrirude)

> ASEHA=MAF =18t 1.1: \/_

> 30°EAR=AF=iAtL 1.V3:2

> EIEEEGLECEY 3:4:5/5:12:13/8:15:17/7:24:25

> EER=AERAPREERIUM=EH % , =8N L T TFE=OHFBESEF T el —
Me

23)

_I_P;

5ft. |

actual position and the perceived position of the object? %
(A) 10 — 53 &

(B) 10 — 5v2
(C) 2
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3.3 Bz 52518/2(Quadrilaterals and Polygons)

> REXTIOD BN TRIINLHZFR 9 T8 H2 (Parallelogram)

> TP RS AL (Diagonals)fHE Y50 The two diagonals of a parallelogram bisect each
other

> ATPNAFEFR(Area)=]iK(Base) x & (Altitude)

> I AEEBRHTINLFEEF (Rectangulan) /ARS8 FHFHATINA 2/

> SR (Perimeten)iBER , EAREAREFZLIEL T/ SEFRIEER | FRGRAIERZEESZ

> B—HPBEFAHTILR EEAZ(Rhombus)

> ETE( Area):DiagonalAC ;DiagonalBD

> B (Trapezium)@ig RE—EXNAFHTHIINERZ | S TRIMIZIYHIEEZAYRA

> RAFSERS(Area)= e sum of the lengths ;f the bases xThe height

> 212 (Polygons) AT : (n-2) x180

24) A border of uniform width is placed around a rectangular photograph that measures 8 inches by 10 inches. If the area of
the border is 144 square inches, what is the width of the border, in inches?

(A) 3
(B) 4
(C) 6
(D) 8
(E) 9



3.4 [ (Circles)
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vV V. VY V V VY

=R ISR RRISEIUEGZ (Chord) |, &IKAYZZEE(Diameter)

B HESRRIBRYERD AL

[E1<(Circumference)= 2nr

i< (Arc)=2nr -

R

5N

1BFRal(Arc)

Iy (Centeral Angel )

360

EFf3(Area)= mr?

BSAIREERE—AHER | #/1

Ht)(Tangent) , IXFESIMHEAIIZ | X ME—AIATE RN

1= (Point of Tangency) , AB 500 #81]] , RIOEIBEZAVEEE 9312 (Radius)

4

[FE—EEMXIEILES (Central Angel)2EERA(Inscribed Angle)BIFa{E

R (Inscribe) 54ME (Circumscribe) , BRSSO ERR , EAFERYI(r — 2)r? , IEA




25)

26)
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The figure above shows a circular flower bed, with its center at O, surrounded by a circular path that is 3 feet wide. What is
the area of the path, in square feet?

‘5.-"

What is the circumference of the circle above with center O?
(1)  The perimeter of AOXZ is 20+ 10v/2.

(2) The length of arc XYZ is 5. %C)b
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3.5 KA SEES (Rectangular Solids and Cylinders)

» <AV (Rectangular Solids)2EEE KA FHIERIE

> KARRNE—MEEEBIWEIK o AEYE (Faces) , IS EITERZRIZ MK ARV (Edges) , =5 1&
tHARYRIUHMIE1REIT R (Vertices)

>  KAWE 6 1ME  B=AHEXNHEEEE

> 12 FIEEFHIRKBINEIES R (Cube)

>  KHAIAEEF(Surface Areas)=2ab+2ac+2bc, a. b, c AKES

> KAMAFA(Volumes) =K x T x5/ [RERXE

> LU—1MEAKE , e NMEsi—EESE | I IR=SBlYEEIEAR(Cylinders)

> R AREEFE(Surface Areas)= 2nr? + 2nr X 5

> EEAMAFR(Volumes) = iREIFRX =

27) A closed cylindrical tank contains 361 cubic feet of water and is filled to half its capacity. When the tank is placed upright
on its circular base on level ground, the height of the water is 4 feet. When the tank is placed on its side on level ground,
what is the height, in feet, of the surface of the water above the ground?

(A) 2
(B) 3 Cb
(C) 4 %
(D) 6 %
(E) 9 @)

28) What is the volume of a certain rectangular solid? (0
(1) Two adjacent faces of the solid have areas 15 and 24, respectively ‘\)

(2) Each of two opposite faces of the solid has area 40
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3.6 SJEMEAMIRZR (Coordinate Plane)

>  MRFEHEERHBAHRFISGHENFEER2IRAR (Rectangular Coordinates Plane)

F—HIR(Quadrant)5pk | , FZHRIRE I , B=FRREII , BEURRERKIV
ArtR(a,b)XTF y=x BIXIFR= A (b,a)

Atm(a, b)RTF y=-x BIRIFRR/I(-b,-a)

KR ZIBHIEERS : AiREE

4

V. V V VY

(_214)
R

A .

0

R e 1)

= (3,-3)

> y=kx+b , k A58l (Slope) , b H&LEE(Intercept)

S
e e P
¢ o

>

» Z—=5[RAVEZ , k>0 , I "UKIRAIESZE , k<0 , RIZERHVBXIEBRK , Hzk
X HEVEZ , #1790 &

> ¥ (Parabola) : y=ax* +bx+c, a# 0

> a>0, FOmL

» a<0, FORTF

> HOAIETRAR (Vertex) A44R(— -, 43:32) , D4 x - T, @éﬂb_%ﬂ-ﬂﬁ

&>
X
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20)

In the rectangular coordinate system above, the line y = x is the perpendicular bisector of segment AB (not shown), and

the x-axis Is the perpendicular bisector of segment BC (not shown). If the coordinates of point A are (2, 3), what are the

coordinates of point C?
(A) (-3-2)

B) (-3,2)

(C) (2,-3)

D) (3-2)

(E) (2,3)

30) Inthe xy-plane, region R consists of all the points (x,y) such that 2x + 3y < 6. Is the point (r,s) in region R?
(1) 3r+2s=6
(2) r<3and s<2
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4. X=FMNARR (Word Problems)

n

4.1 %Z==|a)gi(Rate Problems)

Distance

» Rate =

Time

31) During a trip, Francine traveled x percent of the total distance at an average speed of 40 miles per hour and the rest of the
distance at an average speed of 60 miles per hour. In terms of x, what was Francine's average speed for the entire trip?

180—x
2

x+60

300—x

600
(D) 115—x

12,000
(E) x+200

32) During a 40-mile trip, Marla traveled at an average speed of x miles per hour for the first y miles of the trip and at an
average speed of 1.25x miles per hour for the last 40 - y miles of the trip. The time that Marla took to travel the 40 miles
was what percent of the time it would have taken her if she had traveled at an average speed of x miles per hour for the
entire trip?

(1) x=48
(2) y=20

Cbcb
4.2 T{ElaiE (Work Problems) Cb
N

33) Working simultaneously at their respective constant rates, Machines A and B produce 800 néﬁvw)( ours. Working alone
at its constant rate, Machine A produces 800 nails in y hours. In terms of x and y, how many hours does it take Machine B,

> RE—FREL - +-=-

working alone at its constant rate, to produce 800 nails? % ®a
(A) ﬁ >/
&
(B) % >
W
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4.3 iBSlalg® (Mixture Problems)

> IIREAE
BDIEREEFRL BN EE , REINESKFIEZEIRNME , BRRLVSBIERRIZEL.

34) A contractor combined x tons of a gravel mixture that contained 10 percent gravel G, by weight, with y tons of a mixture
that contained 2 percent gravel G, by weight, to produce z tons of a mixture that was 5 percent gravel G, by weight. What
Is the value of x?

(1) y=10
(2) z=16

4.4 FZF|g)gR (Interest Problems)

» EBFl(Simple Interest)

> If $10,000 is invested at 10 percent simple annual interest, what is the balance after 2

years?
< 10,000+ 10,000 x 10% x 2 =12,000
» E7FJ(Compounded Interest)

If $10,000 is invested at 10 percent annual interest, compounded semiannually

» What is the balance after lyear?
¢ 10,000 X (1 +—2)% = 11,025

A\ 4

» What if compounded quarterly?
¢ 10,000 x (1 +—)* = 11,038.13

» What if compounded n times a year?

¢ 10,000 X (1 + )" Cb%cb

35) f money is invested at r percent interest, compounded annually, the amount of the investment will douh@’a oximately

— years If Pat's parents invested $5,000 in a long-term bond that pays 8 percent interest, co d annually, what

will be the approximate total amount of the investment 18 years later, when Pat is ready for CW
(A) $20,000
B) $15,000 ¢

B) $15
(C) $12,000 7?4%5.\
D) $10,000 7

E) $9,000 &

E
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> —EeERY , HER , FJLAXBIRIEY  SIE— 1T EICKET | BIHHEES (Sets) , EFEEYI0Y
(EEEHYITR (Elements)
> EEPEERINITREBBEAERNSR K1, 1, 2}, FETFH1, 2)
> Kt {ab,cHcbal2E— 1S
> (HISEEREBSHIFE(Subsets)
> SEHDE:
< F5(Unions) : LUBT A BT B RISt ATTRIISSFRI A 5 BRIHES , IC/EAUB(EL B
UA), AUB={x|x€A,8 xE B}
< 2Z&(Intersection): LIgF A BET B HITENTTENESH A A 5 B BIRZ(E) | iclF
ANB(gL, BNA) , ANB={x|x€A,H x€B}
> SE8BUTMHER: EA®2F B, WANB=A, AUB=B
> AUB=A+B-ANB , 718 A B ;B35 (Disjoint/Mutually Exclusive), AUB=A+B , |79 ANB=0
» AUBUC=A+B+C-ANB-BNC-ANC+ANBNC
36) If 75 percent of a class answered the first question on a certain test correctly, 55 percent answered the second question

37)

(A 10%
(B) 20%
(C) 30%
(D) 50%
(E) 65%

Fauq_r_able

Candidate M |

Candidate N

4

40

Unfavorable

on the test correctly, and 20 percent answered neither of the questions correctly, what percent answered both correctly?

| Not Sure

20

m )V
&

The table above shows the results of a survey of 100 voters who each responded "Favoraﬂ{g "Unfavorable" or "Not
Sure" when asked about their impressions of Candidate M and of Candidate N. What was the number of voters who
responded "Favorable" for both candidates?

(1)  The number of voters who did not respond "Favorable" for either cand%s 40.

®

@\

(2) The number of voters who responded "Unfavorable" for both c%was 10.

W

N
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4.6 HS. H5I5SH#I%= (Combination, Permutation and Probability)

>

V V

A (Combination) RS MATENMRHITTRPIURELIE R MIIOTTR FRIBHF o = —

n!(m;n)! '
(R — (-
HE %! (Permutation/Arrangement) e IE NS E N A T EZE RPN EHIEENT AR TEZHITHER |
n __ m!
Pm - (m—n)!
PY =C3 X P =

Pt =Lk =i

=2 (Probability 'FEEREN /I 1 P(A)=m/n , EfP n FTRZREFPE B HIAIEARERINEEEH |
m FXHF A BERNISERNGEREL
& PWASE)=1
< 0<P(AJBEE{H)<I
<& P(AEJEEES)=0
ZF o] B =R
> W—WERF | SRBEHINTEER
sy 3_1
6 2
B FE14H98E= - P(AUB)=P(A)+P(B)
¢ —PRTFEESRE 1,2,3.4,5 BIRAYNEK , WFBEFEEES , NESREEFE2F09 3 8k 6 BY
ge HE @
10 10
BRI - X7 ERIEEER

YV B AER , BREHA—TENIL
< P(A)=1-P(A)

HHEIEN G EIRT A ERIHER Cb%%

& P(AB)=P(A)xP(B)

> BRFEBH3INEBK, 4 1M Ek, SEBFEE 1 1NEBK, 3 PMEK, ME‘Z@%& BE#,
EVLH—ANER | FERER AT IR x
;ixies N

S SO : P, (1) = C& x p*(1 — p)" N

R YT — 17 5 EEBR LSRR AOMESS R 60% | ?E%’f#/*g IR

m!

(m—n)!

lmli

JRN7
<>

v P.(4) =C¢ x 0.6%(1—0.6)°"*=0.62208 2
< RFXKE3FE 2, BRIMRGRESAZTHNG | Eﬁ%&’%ﬂ%’ﬂ R

v P=0.6%+ 0.6 x Cl x 0.6 X 0.4 = 0.648 \/O
IEFEATOARE | IHAREEN , TERDHM &s_
Y
N

&



BFRAFT RS (L8R v2)

38) Xavier, Yvonne, and Zelda each try independently to solve a problem. If their individual probabilities for success are 1/4,
1/2 and 5/8, respectively, what is the probability that Xavier and Yvonne, but not Zelda, will solve the problem?

39) Terry holds 12 cards, each of which is red, white, green, or blue. If a person is to select a card randomly from the cards

Terry is holding, Is the probability less than % that the card selected will be either red or white?
(1) The probability that the person will select a blue card is %

(2) The probability that the person will select a red card is %
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4.7 iR GiTE (Descriptive Statistics)

>  BARFIE(Average or Arithmetic Mean) : FrE#EE < FIBRLAZEE N

»  PE(Median) : FRREZGEMNNEIKHES |, BUREIRVZY , AREBGI S B1BENEL , EXFEIFRITE
SAEBUX T EHIEARN1Y

»  MRE(Mode) : —HEFRFHIUIRGSHIZN , —HBEBFEFIgEB A LL— 1 REY

tkZ(Range) : —HEIEPEANSE=/INEEE

> J3Z&(Variance) : —HIURF BN NS ENBILNC ERFEF S FIRNEARFITLL

D= %i(a- — E)?

> ﬁzﬁf:‘%(Standard Deviation) : GZRNEARNEGR | inEERERIM— M EUEENSEIEE | 13
FHEERY |, tvEERYENE
> iR (Frequency Distribution)

Y

40) At a certain company, a test was given to a group of men and women seeking promotions. If the average (arithmetic mean)
score for the group was 80, was the average score for the women greater than 857
(1) The average score for the men was less than 75.
(2) The group consisted of more men than women.

41) A certain bookcase has 2 shelves of books. On the upper shelf, the book with the greatest number of pages has 400
pages. On the lower shelf, the book with the least number of pages has 475 pages. What is the median number of pages
for all of the books on the 2 shelves?

(1) There are 25 books on the upper shelf.
(2) There are 24 books on the lower shelf.
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22)
23)
24)
25)
20)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
338)
39)
40)
41)

1)

2)

3)

4)

)

6)

/)

3)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

32/ 85
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. Partll &3)@a(EE 222 7R)

1. §%8 (Arithmetic)

1.1 5182 (0dd and Even Numbers)

1. If nis an integer, which of the following must be even?
A) n+1

B) n+2
) 2n
)

)

O O

2n+1
n2

(
(
(
(
(E

2. Ifiand | are integers, is i+] an even integer?
(1) <10
(2) 1=)

3. IfAand B are positive integers, is the product AB even?
(1) The sumA+ B is odd.
(2) Als even.

4. Ifmis an integer, is m odd?

(1) %is not an even integer.

(2) m-3is an even integer.

5. Ifxandy are integers, is xy even?

(1) x=y+]| %
(2) =is an even integer. §
: N

1.2 Rz, S&. BES5EREZ (Prime, Composite Numbers,, Factors, and Prime
q

%%
S

Factors,)
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6. A gym class can be divided into 8 teams with an equal number of players on each team or into 12 teams with an equal
number of players on each team. What is the lowest possible number of students in the class?
(A) 20
2

N

P,
Hw
co O

O
(@))

7. What is the lowest positive integer that is divisible by each of the integers 1 through 7, inclusive?

(A) 420
(B) 840
(C) 1,260
(D) 2,520
(E) 5,040

8. Ifyis the smallest positive integer such that 3,150 multiplied by y is the square of an integer, then y must be
(A) 2

(A) One
B) Two
C) Three

Five ;Cbt
10. If n=4p, where p is a prime number greater than 2, how many different positive even divisors does n h@mg n?

(A) Two %
Three

(B)

(C) Four
(D) Six

(E) Eight ‘.,

11. In a certain game, a large container is filled with red, yellow, green, an ds worth, respectively, 7, 5, 3, and 2
points each. A number of beads are then removed from the contame& duct of the point values of the removed

beads is 147,000, how many red beads were removed?
A) 5 \’\“
3
2 Yy
0

LECHERC:
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1.3 kR, F1REL(Divisible, Quotient, and Remainders)

12. If nis a prime number greater than 3, what is the remainder when n? is divided by 127

13.

14.

15.

16.

17.

A) 0
B

O O

(
(
(
(
(

O QGO N —

)
)
)
E)

At least 2/3 of the 40 members of a committee must vote in favor of a resolution for it to pass. What is the greatest number
of members who could vote against the resolution and still have it pass?
(A) 19
17
16
14
13

LECHERC:

Club X has more than 10 but fewer than 40 members. Sometimes the members sit at tables with 3 members at one table
and 4 members at each of the other tables, and sometimes they sit at tables with 3 members at one table and 5 members
at each of the other tables. If they sit at tables with 6 members at each table except one and fewer than 6 members at that
one table, how many members will be at the table that has fewer than 6 members?

A) 1

B

O O

(
(B) 2
(C) 3
(D) 4
(E) 5

members the club could have?

(A) 43 %&
B) 44

C) 49 \(}
D)

E)

oy

O O

50

E) 51 ¢

What is the tens digit of positive integer x? 7?/
(1) x divided by 100 has a remainder of 30.

(2) xdivided by 110 has a remainder of 30. ‘&/S\..\
N

f r and s are positive integers, can the fraction E be expri§e‘2 a“decimal with only a finite number of nonzero digits?

(1) sis a factor of 100. )%'}S
(2) ris afactor of 100. R
_ 4
>§\> 33 [ 85
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1.4 tb== |, LIS R 9221 (Ratios, Proportions, and Percents)

18. Arainstorm increased the amount of water stored in State J reservoirs from 124 billion gallons to138 billion gallons. If the

19.

20.

2l

storm increased the amount of water in the reservoirs to 82 percent of total capacity, approximately how many billion
gallons of water were the reservoirs short of total capacity prior to the storm?

A bakery opened yesterday with its daily supply of 40 dozen rolls. Half of the rolls were sold by noon, and 80 percent of
the remaining rolls were sold between noon and closing time. How many dozen rolls had not been sold when the bakery

closed yesterday?
(A) 1

Four staff members at a certain company worked on a project. The amounts of time that the four staff members worked on
the project were in the ratio 2 to 3 to 5 to 6. If one of the four staff members worked on the project for 30 hours, which of
the following CANNOT be the total number of hours that the four staff members worked on the project?

(A) 80

(B) 96

(C) 160 Céb
D) 192 S

(E) 24

0 {\)

A glass was filled with 10 ounces of water, and 0.01 ounce of the water evaporated each day duin§a 2
percent of the original amount of water evaporated during this period?

(A) 0.002%

ay period. What

(B) 0.02% °.
(C) 0.2% %
D) 2% >

(E) 20% /O



i

23,

24.

25

20.
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A glucose solution contains 15 grams of glucose per 100 cubic centimeters of solution. If 45 cubic centimeters of the
solution were poured into an empty container, how many grams of glucose would be in the container?

(A) 3.00
(B) 5.00
(C) 5.50
(D) 6.50
(E) 6.75

On a certain day, orangeade was made by mixing a certain amount of orange juice with an equal amount of water. On the
next day, orangeade was made by mixing the same amount of orange juice with twice the amount of water. On both days,
all the orangeade that was made was sold. If the revenue from selling the orangeade was the same for both days and if
the orangeade was sold at $0.60 per glass on the first day, what was the price per glass on the second day?

(A) $0.15
$0.20

At a certain school, the ratio of the number of second graders to the number of fourth graders is 8 to 5, and the ratio of the
number of first graders to the number of second graders is 3 to 4. If the ratio of the number of third graders to the number
of fourth graders is 3 to 2, what is the ratio of the number of first graders to the number of third graders?
(A) 161015
9to 5
510 16
Sto4
4105

LECHERC:

ay's

Yesterday's closing prices of 2,420 different stocks listed on a certain stock exchange were all different Q
an the

closing prices. The number of stocks that closed at a higher price today than yesterday was 20 percent
number that closed at a lower price. How many of the stocks closed at a higher price today than yesterday? (l)

726 %
N

1,694 %"q
%ses, food, and miscellaneous items are
egories is $1,800, what is the amount

In the Johnsons' monthly budget, the dollar amounts allocated to househo
In the ratio 5:2:1, respectively. If the total amount allocated to thesg th
allocated to food?

»
(A) $900 /ﬁi‘ \Ql

(B) $720 @
(C) $675

G e Y

(E) $225 S
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27. A dealer originally bought 100 identical batteries at a total cost of q dollars. If each battery was sold at 50 percent above
the original cost per battery, then, in terms of q, for how many dollars was each battery sold?

3
(A)

28. In a certain city, 60 percent of the registered voters are Democrats and the rest are Republicans. In a mayoral race, if 75
percent of the registered voters who are Democrats and 20 percent of the registered voters who are Republicans are
expected to vote for Candidate A, what percent of the registered voters are expected to vote for Candidate A?

A) 50%

B) 53%

) 54%

) 955%

) 9%

O O

(
(
(
(
(E

29. The present ratio of students to teachers at a certain school is 30 to 1. If the student enrollment were to increase by 50
students and the number of teachers were to increase by 5, the ratio of students to teachers would then be 25 to 1. What
Is the present number of teachers?

A) 5

B) 8

)
) 1
)
)

O
o

RO
: Nk
$

30. In a certain district, the ratio of the number of registered Republicans to the number of regi;@mocrats was%. After

O
X

(
(
(
(
(

E

600 additional Republicans and 500 additional Democrats registered, the ratio wasi. Afte‘[ these registrations, there were
q
how many more voters in the district registered as Democrats than as Republican /é)

(A) 100

v/
(B) 300 &&
(C) 400

D) 1 B
E)
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31. In Country C, the unemployment rate among construction workers dropped from 16 percent on September 1, 1992, to 9
percent on September 1, 1996. If the number of construction workers was 20 percent greater on September 1, 1996, than
on September 1, 1992, what was the approximate percent change in the number of unemployed construction workers over
this period?

(A) 950% decrease

(B) 30% decrease

(C) 135% decrease

(D) 30% increase

(E) 55% increase

32. A pharmaceutical company received $3 million in royalties on the first $20 million in sales of the generic equivalent of one
of its products and then $9 million in royalties on the next $108 million in sales. By approximately what percent did the
ratio of royalties to sales decrease from the first $20 million in sales to the next $108 million in sales?

(A) 8%
15%

33. David has d books, which is 3 times as many as Jeff and % as many as Paula. How many books do the three of them

have altogether, in terms of d?
5
A zd

B) 3d

34. In Town X, 64 percent of the population are employed, and 48 percent of the population are employed males. What
percent of the employed people in Town X are females? ¢

(A) 16% % )



BFRAFT RS (L8R v2)

35. At aloading dock, each worker on the night crew loaded % as many boxes as each worker on the day crew. If the night

crew has g as many workers as the day crew, what fraction of all the boxes loaded by the two crews did the day crew

load?
A) -
B) =
©) =
D) =
E) =

36. A tank contains 10,000 gallons of a solution that is 5 percent sodium chloride by volume. If 2,500gallons of water
evaporate from the tank, the remaining solution will be approximately what percent sodium chloride?

(A 1.25%
(B) 3.75%
(C) 6.25%
(D) 6.67%
(E) 11.7%

37. A photography dealer ordered 60 Model X cameras to be sold for $250 each, which represents a 20 percent markup over
the dealer's initial cost for each camera. Of the cameras ordered, 6 were never sold and were returned to the
manufacturer for a refund of 50 percent of the dealer's initial cost. What was the dealer's approximate profit or Ios%
percent of the dealer's initial cost for the 60 cameras? %

(A) 7% loss %

13% loss

7% profit S&
13% profit &

15% profit

LECHERC:

38. During a certain season, a team won 80 percent of its first 100 games and 50 pergant fﬁs., remaining games. If the team
won 70 percent of its games for the entire season, what was the total number of g%wat the team played?
A) 180

>
B) 170 \</O
) 156 Ny

) 150 s‘
)

105 @W

O O

(
(
(
(
(E
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Thirty percent of the members of a swim club have passed the lifesaving test. Among the members who have not passed

the test, 12 have taken the preparatory course and 30 have not taken the course. How many members are there in the
swim club?

(A) 60
(B) 80
(C) 100
(D) 120
(E) 140

| ast Sunday a certain store sold copies of Newspaper A for $1.00 each and copies of Newspaper B for $1.25 each, and
the store sold no other newspapers that day. If r percent of the store's revenue from newspaper sales was from
Newspaper A and if p percent of the newspapers that the store sold were copies of Newspaper A, which of the following
expresses rin terms of p?

100p
125—p

150p
(B) 250—p

300p
) 375—p

400p
(D) 500—p

500p
(E) 625—p

f 90 students auditioned for the school musical, how many were accepted?
(1) %of the boys and % of the girls who auditioned were accepted.

(2) 26 of the boys who auditioned were accepted. %

A certain high school with a total enroliment of 900 students held a science fair for three days last wee@any of the
students enrolled in the high school attended the science fair on all three days?

(1) Of the students enrolled in the school, 30 percent attended the science fair on two or days.

(2) Of the students enrolled in the school, 10 percent of those that attended the sciww on at least one day
attended on all three days.

®

q
rkup on a certain television set is

The selling price of an article is equal to the cost of the article plus the markup.%

what percent of the selling price? \7\?/0

(1) The markup on the television set is 25 percent of the cost.

(2) The selling price of the television set is $250. ‘&/S..

f p1 and p2 are the populations and ry and r; are the numba/@aesentatives of District 1 and District 2, respectively,
r

the ratio of the population to the number of representati eater for which of the two districts?
(1) prp2 gf}g
(2) [2>11 %

‘4

>§)\> 41 / 85
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45. Robots X, Y, and Z each assemble components at their respective constant rates. If rx is the ratio of Robot X's constant
rate to Robot Z's constant rate and ry is the ratio of Robot Y's constant rate to Robot Z's constant rate, is Robot Z's
constant rate the greatest of the three?

(1) n<ry
(2) <

46. A clothing store acquired an item at a cost of x dollars and sold the item for y dollars. The store's gross profit from the item

was what percent of its cost for the item?
(1) y-x=20

@ =3

47. Guy's net income equals his gross income minus his deductions. By what percent did Guy's net income change on
January 1, 1989, when both his gross income and his deductions increased?
(1) Guy's gross income increased by 4 percent on January 1, 1989.
(2) Guy's deductions increased by 15 percent on January 1, 1989.

48. Stores L and M each sell a certain product at a different regular price. If both stores discount their regular price of the
product, is the discount price at Store M less than the discount price at Store L?
(1) At Store L the discount price is 10 percent less than the regular price; at Store M the discount price is 15 percent

less than the regular price.
(2) At Store L the discount price is $5 less than the regular store price; at Store M the discount price is $6 less than

the regular price

49. Each week a certain salesman is paid a fixed amount equal to $300, plus a commission equal to 5 percent of the amount
of his sales that week over $1,000. What is the total amount the salesman was paid last week? Cb
(1) The total amount the salesman was paid last week is equal to 10 percent of the amount of his sales &%%yk.

(2) The salesman's sales last week totaled $5,000. %

50. If the ratio of the number of teachers to the number of students is the same in School District M and %%District P what
IS the ratio of the number of students in School District M to the number of students in School Di P?

(1) There are 10,000 more students in School District M than there are in School Distn’é\{’)

(2) The ratio of the number of teachers to the number of students in School District M is 1 to 20.

@
O

51. Is the number of seconds required to travel di feet at ry feet per second greate%e number of seconds required to

travel d; feet at rp feet per second? \7\?/0~
7

(1) diis 30 greater than da. S‘

(2) rqis 30 greater than ra. Y

A
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L ast year, if Arturo spent a total of $12,000 on his mortgage payments, real estate taxes, and home insurance, how much
did he spend on his real estate taxes?

(1) Last year, the total amount that Arturo spent on his real estate taxes and home insurance was 33% percent of

the amount that he spent on his mortgage payments.
(2) Last year, the amount that Arturo spent on his real estate taxes was 20 percent of the total amount he spent on
his mortgage payments and home insurance.

In a certain office, 50 percent of the employees are college graduates and 60 percent of the employees are over 40 years
old. If 30 percent of those over 40 have master's degrees, how many of the employees over 40 have master's degrees?
(1) Exactly 100 of the employees are college graduates.
(2) Of the employees 40 years old or less, 25 percent have master's degrees.

: 2 -
On a company-sponsored cruise, - of the passengers were company employees and the remaining passengers were

their guests. If % of the company-employee passengers were managers, what was the number of company-employee

passengers who were NOT managers?
(1) There were 690 passengers on the cruise.
(2) There were 230 passengers who were guests of the company employees.

The annual rent collected by a corporation from a certain building was x percent more in 1998 than in 1997 and y percent
less in 1999 than in 1998. Was the annual rent collected by the corporation from the building more in 1999 than in 19977
(1) x>y

LY

(2) —=<x-y

The price per share of Stock X increased by 10 percent over the same time period that the price per shar%é Y
decreased by 10 percent. The reduced price per share of Stock Y was what percent of the original price pe f Stock
X7?
(1) The increased price per share of Stock X was equal to the original price per share of Stodf‘>
Stock Y.

(2) The increase in the price per share of Stock X was % the decrease in the price p&sh(}bvo

The inflation index for the year 1989 relative to the year 1970 was 3.56, indicati
spent in 1970for goods, $3.56 had to be spent for the same goods in 1989. |
precisely according to the inflation index, what was the price of the mixer ir@v’?

(1) The price of the Model K mixer was $102.40 more in 1989 tRanSi- @

(2) The price of the Model K mixer was $142.40 in 1989. ‘&

that®aen the average, for each dollar
e of a Model K mixer increased

N
In a certain business, production index p is directly proportioef}/@ﬁiciency index e, which is in turn directly proportional

to investment index i. What is p if i= 707
(1) e =0.5wheneveri=60. )%'}S

(2) p=2.0wheneveri=250. <
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59. Marcia's bucket can hold a maximum of how many liters of water?
(1) The bucket currently contains 9 liters of water.
(2) If 3 liters of water are added to the bucket when it is half full of water, the amount of water in the bucket will

. 1
Increase by >

1.5 5 (Powers and Roots)

60. What is the smallest integer n for which 25">514?
A) 6
B

P,

7
8
9

O

(
(B)
(C)
(D)
(E)

Tl

10

61. Ifa=-0.3, which of the following is true?
a < at &g

62. If m~1 = —%, then m~2 is equal to

(A) -9
-3

63. If xis an integer, is x|x|<2x? O ®a
(1) x<0 /é)
2) x=-10 <//O

64. Is 5kless than 1,0007 ‘%_

(1) 51> 3,000 /7?_ AN}

(2) 5 = 5500
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65. If nis a positive integer, is (%)‘“:0.01?
(1) n>2

2) Gprt<o.

66. Isnaninteger?
(1) n2is an integer.
(2) +/nis an integer.

1.6 &, PESHEIZFEITELIE(Decimals, Fractions and Scientific Notation)

67. What is the 25th digit to the right of the decimal point in the decimal form oflil?

(A) 3
(B) 4
(C) 9
(D) 6
(E) 7
68. If t=—5— Isexpressed as a terminating decimal, how many zeros will t have between the decimal point and the first

nonzero digit to the right of the decimal point?

(A) Three
(B) Four
(C) Five Cb
(D) Six %
(E) Nine c\i‘%)

69. If §<1, and p and q are positive integers, which of the following must be greater than 1? &§

=
< |
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70. What is the difference between the sixth and the fifth terms of the sequence 2, 4, 7... whose nth termis n + 2"71?

(A) 2
(B) 3
(C) 6
(D) 16
(E) 17

/1. In an electric circuit, two resistors with resistances x and y are connected In parallel. In this case, if r is the combined
resistance of these two resistors, then the reciprocal of r is equal to the sum of the reciprocals of x and y. What is r in
terms of x and y?

(A) xy
B) x+y

X+y

D) =

XTVY

X+y
(B) =

72. Astraight pipe 1 yard in length was marked off in fourths and also in thirds. If the pipe was then cut into separate pieces at
each of these markings, which of the following gives all the different lengths of the pieces, in fractions of a yard?

(A) % and % only

1
and S only

Sl B

(B)
©) - 7.and -

1 1
(D) 12 & and

NG [

1 1 1
(E) E’ E’ and E

73. d=0.43t7 \)

f t denotes the thousandths digit in the decimal representation of d above, what digit is t?
(1) If d were rounded to the nearest hundredth, the result would be 0.44. O ’.,
(2) If d were rounded to the nearest thousandth, the result would be 0.436. /é)

74. What is the tenths digit in the decimal representation of a certain numb r?\/O’
‘&\/Ql
(2) The number is greater than %. \%_@

(1) The number is less than %
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78.

79.

2.
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80.

81.
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f d denotes a decimal, is d> 0.57
(1)  When d is rounded to the nearest tenth, the result is 0.5.
(2) When dis rounded to the nearest integer, the result is 1.

f X, y, and z are three-digit positive integers and if x =y + z, is the hundreds digit of x equal to the sum of the hundreds
digits of y and z?

(1) The tens digit of x is equal to the sum of the tens digits of y and z.

(2) The units digit of x is equal to the sum of the units digits of y and z.

Any decimal that has only a finite number of nonzero digits is a terminating decimal. For example, 24, 0.82, and 5.096 are

three terminating decimals. If rand s are positive integers and the ratio - is expressed as a decimal, is E a terminating

S

decimal?
(1)  90<r<100
(2) s=4

f nis a positive integer and k= 5.1x10n, what is the value of k?
(1) 6,000<k< 500,000
(2) k?=2.601xI0°

f n is a positive integer, what is the tens digit of n?
(1) The hundreds digit of 10n Is 6.
(2) Thetensdigitofn+1is7.

X% (Algebra)

A rope 40 feet long is cut into two pieces. If one piece is 18 feet longer than the other, what is the I@%’i et, of the
shorter piece?

(A) 9

(B) 11

(C) 18 \)
&

6 %3

7
Which of the following equations is NOT equivalentto 10y? = (x + 2)Q§\1\O~

(A) 30y 2=3x2 -12 »
\\\Ql

(B) 20y 2 =(2x-4)(x +2)

(C) 10y* +4=x° @)
(D) By“ = x* -2 )}%%_

E) y2="= 3
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82. Ifx=1-3fandy=2t-1, then for what value of t does x = y?

A =

C:
I

O
I

83. If Jake loses 8 pounds, he will weigh twice as much as his sister. Together they now weigh 278 pounds. What is Jake's
present weight, in pounds?
(A) 131
B) 135
) 1
)
)

P,
w
©

O
— %
I
~

(
(
(
(

E) 1

QO
Co

84. If x(2x+)=0 and (x + -)(2x-3) =0, then x=

1
o 3 P
3 S
B ; @
85. At his regular hourly rate, Don had estimated the labor cost of a repair job as $336 and he was @mount. However,
the job took 4 hours longer than he had estimated and, consequently, he earned $2 per howthan his regular hourly

rate. What was the time Don had estimated for the job, in hours?
(A) 28 .

¥ R
: %
; N

OO

O O

(
(
(
(E

12 W
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86. To mail a package, the rate is x cents for the first pound and y cents for each additional pound, where x > y. Two packages
weighing 3 pounds and 5 pounds, respectively, can be mailed separately or combined as one package. Which method is
cheaper, and how much money is saved?

(A) Combined, with a savings of x - y cents

Combined, with a savings of y - x cents

Combined, with a savings of x cents

Separately, with a savings of x - y cents

Separately, with a savings of y cents

LECHERC:

87. In a weight-lifting competition, the total weight of Joe's two lifts was 750 pounds. If twice the weight of his first lift was 300
pounds more than the weight of his second lift, what was the weight, in pounds, of his first lift?
(A) 225

88. |f

+Xx

89. Jack is now 14 years older than Bill. If in 10 years Jack will be twice as old as Bill, how old will Jack be in 5 years?

A) 9 Cb
- QP

-,
N

(B)
(C)
o &

90. A positive number x is multiplied by 2, and this product is then divided by 3. If the positive sqw of the result of these
two operations equals x, what is the value of x?

‘f/\%
M

S
V%

S
I

2
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91. Lois has x dollars more than Jim has, and together they have a total of y dollars. Which of the following represents the
number of dollars that Jim has?

) X

B) y—3

©) %-x

(D) 2y —x
(E) y—2x

92. If (x-1)2 =400, which of the following could be the value of x-57
A) 15

93. A citrus fruit grower receives $15 for each crate of oranges shipped and $18 for each crate of grapefruit shipped. How
many crates of oranges did the grower ship last week?

(1) Last week the number of crates of oranges that the grower shipped was 20 more than twice the number of
crates of grapefruit shipped.

(2) Last week the grower received a total of $38,700 from the crates of oranges and grapefruit shipped.

94. If n+ k =m, whatis the value of k?
(1) n=10

) e
(2) m+10= Cbcb

95, \s4x"(y1 )= i 1}{2'; &
@ 1= N
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R § T U
R| 0 y «x 62
S y 0 56 75
I'l = 5 0 69
Ul 62 75 69 0

The table above shows the distance, in kilometers, by the most direct route, between any two of the four cities, R, S, T,
and U. For example, the distance between City R and City U is 62 kilometers. What is the value of x?

(1) By the most direct route, the distance between S and T is twice the distance between S and R.

(2) By the most direct route, the distance between T and U is 1.5 times the distance between R and T.

Each gift certificate sold yesterday by a certain bookstore cost either $10 or $50. If yesterday the bookstore sold more
than 5 qift certificates that cost $50 each, what was the total number of gift certificates sold yesterday by the bookstore?
(1) Yesterday the bookstore sold fewer than 10 gift certificates that cost $10 each.
(2) The total cost of gift certificates sold yesterday by the bookstore was $460.

At a certain picnic, each of the guests was served either a single scoop or a double scoop of ice cream. How many of the
guests were served a double scoop of ice cream?

(1)  Atthe picnic, 60 percent of the guests were served a double scoop of ice cream.

(2) Atotal of 120 scoops of ice cream were served to all the guests at the picnic.

What is the total number of coins that Bert and Claire have?
(1) Bert has 50 percent more coins than Claire.
(2) The total number of coins that Bert and Claire have is between 21 and 28.

Mary persuaded n friends to donate $500 each to her election campaign, and then each of these n friends ; N
more people to donate $500 each to Mary's campaign. If no one donated more than once and if ther other
donations, what was the value of n?

(1)  The first n people donated % of the total amount donated. (&%

(2) The total amount donated was $120,000.

At a bakery, all donuts are priced equally and all bagels are priced equally. What@e oiﬁLprice of 5 donuts and 3 bagels
at the bakery?

(1) At the bakery, the total price of 10 donuts and 6 bagels is $12.9%
|

(2) At the bakery, the price of a donut is $0.15 less than the price of .
B
An employee is paid 1.5 times the regular hourly rate for each ed in excess of 40 hours per week, excluding

U
Sunday, and 2 times the regular hourly rate for each hour Wi%yn Sunday. How much was the employee paid last

week?
(1) The employee's regular hourly rate is $10. )%'}S

(2) Last week the employee worked a tot ours but did not work more than 8 hours on any day.

‘4

>§)\> 51/ 85
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103. When a player in a certain game tossed a coin a number of times, 4 more heads than tails resulted. Heads or tails resulted
each time the player tossed the coin. How many times did heads result?
(1) The player tossed the coin 24 times.
(2) The player received 3 points each time heads resulted and 1 point each time tails resulted, for a total of 52
points.

104. What was the total amount of revenue that a theater received from the sale of 400 tickets, some of which were sold at x
percent of full price and the rest of which were sold at full price?
(1) x=50
(2) Full-price tickets sold for $20 each.

105. What amount did Jean earn from the commission on her sales in the first half of 19887
(1) In 1988 Jean's commission was 5 percent of the total amount of her sales.
(2) The amount of Jean's sales in the second half of 1988 averaged $10,000 per month more than in the first half.

106. If Sara's age is exactly twice Bill's age, what is Sara's age?
(1) Four years ago, Sara's age was exactly 3 times Bill's age.
(2) Eight years from now, Sara's age will be exactly 1.5 times Bill's age.

107. Every member of a certain club volunteers to contribute equally to the purchase of a $60 gift certificate. How many
members does the club have?
(1) Each member's contribution is to be $4.
(2) If 5 club members fail to contribute, the share of each contributing member will increase by $2.

108. Whatis the value of ——

RS
0 = qib%
(2) tx=5 §
W

o
109. The positive integer n is divisible by 25. If +/n is greater than 25, which of the fd%comd be the value of —?

2.2 £AF3 (Inequalities)

25

A) 22 7ﬁ/
5) 23 4
‘ W

O

A)

B)

C) 24 &S_
(D) 25

E)

E
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110. Which of the following describes all values of x for which 1 — x* > 0?
(A) x=>1

X < —1

0<x<1

x<-—-1lorx=>1

—-1<x<1

LECHERC:

x+2)(x+3)

111. How many of the integers that satisfy the inequality ( > 0, are less than 57

X—2

A
B

O O

(A) 1
(B) 2
(C) 3
(D) 4
(E) 5
112. The weights of all dishes of type X are exactly the same, and the weights of all dishes of type Yare exactly the same. Is
the weight of 1 dish of type X less than the weight of 1 dish of type Y?
(1) The total weight of 3 dishes of type X and 2 dishes of type Y is less than the total weight of 2 dishes of type X
and 4 dishes of type Y.

(2) The total weight of 4 dishes of type X and 3 dishes of type Y is less than the total weight of 3 dishes of type X
and 4 dishes of type Y.

113. If x and y are positive, is x < 10 <y?
(1) x<yandxy=100
(2) x2<100 <y?2

114. 1f r>0 and >0, is g < §? Céb

115. If x and y are integers, Is X > y? \)
(1) x+y>0
(2) y<0 ®

116. If x is negative, is x <-3? >
(1) x2>9 S\@

(2) x3<-9 W

117. Material A costs $3 per kilogram, and Material B costs $V@pgram. If 10 kilograms of Material K consists of x
kilograms of Material A and y kilograms of Material B, is
(1) y>4

(2) The cost of the 10 kilograms of Mater; > ss than $40.

>§)\> 23 /83
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118. Last year, a certain company began manufacturing product X and sold every unit of product X that it produced. Last year
the company's total expenses for manufacturing product X were equal to $100,000 plus 5 percent of the company's total
revenue from all units of product X sold. If the company made a profit on product X last year, did the company sell more
than 21,000 units of product X last year?

(1) The company's total revenue from the sale of product X last year was greater than $110,000.
(2) For each unit of product X sold last year, the company's revenue was $5.

119. If n and k are positive integers, is vn + k > 2v/n?
(1) k>3n
(2) n+k>3n

2.3 #5338 (Absolute Values)

120. If |y - ~|<=, which of the following could be a value of y?

121,

A B #; D L Cb
oNe

. v

v v ¥ _
g S PR e s %
-2 =] () 1 P, &

Of the five coordinates associated with points A, B, C, D, and E on the number line above, which

value? ‘\)

tha.greatest absolute

Mo o>
m O O o >
K
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122.

e e — A L — — —)
-5 4 -3 -2-1 0 1 2 3 4 § «

Which of the following inequalities is an algebraic expression for the shaded part of the number line above?
(A) |x]<3

X[|<5

X-2|<3

X-1[<4

X+[<4

LECRERC:

123. What is the value of |x|?
(1) x=-[x]
(2) x2=4

124,

q Y S t

Of the four numbers represented on the number line above, is r closest to zero?
(1) q=-s
(2) -t<q

2.4 2% (Sequences)

125. In an increasing sequence of 10 consecutive integers, the sum of the first 5 integers is 560. What is the sum of the%E

Integers in the sequence? ;%

(A) 585

0 &
70

v S

O O

E) 565
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126. p,r, s, t, U
An arithmetic sequence Is a sequence in which each term after the first is equal to the sum of the preceding term and a
constant. If the list of letters shown above is an arithmetic sequence, which of the following must also be an arithmetic
sequence?
. 2p, 2r, 2s, 2, 2u
. p-3,r-3, s-3, t-3, u-3
. p?, r2, s2, 12, u?

(A) lonly
(B) Il only
(C) [l only
(D) landll
(E) lland Il

127. In a certain sequence, the term x, is given by the formula xn=2xn-1—%(xn-2) forall n = 2. If xo =3and x1 = 2, what is the

value of x37
(A) 2.5
(B) 3.125
(C) 4
(D) 5
(E) 6.75

128. The number of seats in the first row of an auditorium is 18 and the number of seats in each row thereafter is 2 more than
In the previous row. What is the total number of seats in the rows of the auditorium?
(1)  The number of rows of seats in the auditorium is 27.
(2) The number of seats in the last row is 70.

129. If the sequence S has 300 terms, what is the 2931 term of S? CECDb

(1) The 298th term of S is -616, and each term of S after the first is 2 less than the preceding term. %

(2) The first term of S is -22. &

130. The profit from the sale of a certain appliance increases, though not proportionally, with the nu of &hits sold. Did the
profit exceed $4 million on sales of 380,000 units? \)
(1)  The profit exceeded $2 million on sales of 200,000 units.
(2) The profit exceeded $5 million on sales of 350,000 units. -
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3. JLifiJ(Geometry)

3.1 H&HA (Lines and Angles)

131.

132.

In the figure above, if z = 50, then x+ y=
A) 230

B) 250
) 260
) 270
) 290

O O

(
(
(
(
(

E

133. A certain expressway has Exits J, K, L, and M, in that order. What is the road dist%

(1) The road distance from Exit J to Exit L is 21 kilometers.

7,
(2) The road distance from Exit K to Exit M is 26 kilometers. W
Y

A

q
m Exit K to Exit L?
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3.2 =ffZ (Triangles)

134. Aladder of a fire truck is elevated to an angle of 60° and extended to a length of 70 feet. If the base of the ladder is 7 feet
above the ground, how many feet above the ground does the |ladder reach?

135.

p— . =

The shaded portion of the rectangular lot shown above represents a flower bed. If the area of the bed is 24 square yards
and x =y + 2, then z equals

A) 3
B) 23
6
: S
: P
136. In APQR, if PQ=x, QR=x+2, and PR=y, which of the three angles of APQR has the greatest degree @

(1) y=x+3 %
(2) x=2 ‘&
Y

O O

(
(B)
(C)
(D)
(E)

E
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137.

C 5

In the figure above, Is the area of triangular region ABC equal to the area of triangular region DBA?
(1) (AC)==2(AD)?
(2) AABC is isosceles.

138. In triangle ABC, point X is the midpoint of side AC and point Y is the midpoint of side BC. If point R is the midpoint of line
segment XC and if point S is the midpoint of line segment YC, what is the area of triangular region RCS?
(1) The area of triangular region ABX is 32.
(2) The length of one of the altitudes of triangle ABC is 8.

139. The hypotenuse of a right triangle is 10 cm. What is the perimeter, in centimeters, of the triangle?
(1) The area of the triangle is 25 square centimeters.
(2) The 2 legs of the triangle are of equal length.

140.

/} C (&(
In the figure above, what is the value of x+ y? ‘\)
(1) x=70
(2) AABC and AADC are both isosceles triangles. ¢



AFRAFSIIES (L8R v2)
3.3 Bz 5251872 (Quadrilaterals and Polygons)

141. Arectangular garden is to be twice as long as it is wide. |f 360 yards of fencing, including the gate, will completely enclose
the garden, what will be the length of the garden, in yards?
(A) 120
) 140
) 160
) 1
) 2

O o

-,
Qo
o

(
(
(
(

L
-

(0

142. If a square mirror has a 20-inch diagonal, what is the approximate perimeter of the mirror, in inches?
A) 40

(
(
(C
(
(

143.

3 ft,

R®
oNe

The front of a 6-foot-by-8-foot rectangular door has brass rectangular trim, as indicated by the shadi@ figure above.
f the trim is uniformly 1 foot wide, what fraction of the door's front surface is covered by the trim'!(%

A - N

0S| =

o
s
%
A
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144

D
-

")

A

The trapezoid shown in the figure above represents a cross section of the rudder of a ship. If the distance from Ato B is 13
feet, what is the area of the cross section of the rudder in square feet?

145. Can a certain rectangular sheet of glass be positioned on a rectangular tabletop so that it covers the entire tabletop and its
edges are parallel to the edges of the tabletop?
(1) The tabletop is 36 inches wide by 60 inches long.
(2) The area of one side of the sheet of glass is 2,400 square inches.

146.

>
RS
R 15“1[?-— M — U/ 6\%

Quadrilateral RSTU shown above is a site plan for a parking lot in which side RU is parallel to Side{%} RU is longer
than ST. What is the area of the parking lot? (%

(1) RU= 80 meters \)

(2) TU= 2010 meters
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3.4 [ (Circles)

147.

-2

LY

O
The circle with center C shown above is tangent to both axes. If the distance from 0 to C is equal to k, what is the radius of
the circle, in terms of k?

(A) k
B) =
© 7
D) -
E) -

148.

%
@?Ooo
QO

The inside of a rectangular carton is 48 centimeters long, 32 centimeters wide, and 15 centqeters high. The carton is
filled to capacity with k identical cylindrical cans of fruit that stand upright in rows and columns, as indicated in the figure

-— - -

above. If the cans are 15 centimeters high, what is the value of k? O ’.,
(1) Each of the cans has a radius of 4 centimeters. /é)
(2) Six of the cans fit exactly along the length of the carton. <//O
Jr
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149.

TOTAL EXPENSES FOR THE
FIVE DIVISIONS OF COMPANY H

%

The figure above represents a circle graph of Company H's total expenses broken down by the expenses for each of its
five divisions. If 0 is the center of the circle and if Company H's total expenses are $5,400,000, what are the expenses for
Division R?

(1) x=9%

(2) The total expenses for Divisions S and T are twice as much as the expenses for Division R.

150. The length of the edging that surrounds circular garden K is % the length of the edging that surrounds circular garden G.

What is the area of garden K? (Assume that the edging has negligible width.)
(1) The area of G is 251t square meters.
(2) The edging around G is 10t meters long.

3.5 KA SEES (Rectangular Solids and Cylinders)

151. A carpenter constructed a rectangular sandbox with a capacity of 10 cubic feet. If the carpenter were to make a similar

sandbox twice as long, twice as wide, and twice as high as the first sandbox, what would be the capacity, in cubic feet, of
the second sandbox?

RS
- ¢ qib%
D) 80 &%

152. A rectangular box is 10 inches wide, 10 inches long, and 5 inches high. What is the greatest possible (straight-line)
distance, in inches, between any two points on the box? -

15 %.,

(A)

(B) 20 >
(C) 25 \\/O
ED)) 102 ‘&/S..

E

103 /7?. \\Ql
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153.

} X METErs

A circular tub has a band painted around its circumference, as shown above. What is the surface area of this painted
band?

(1) x=0.5
(2) The height of the tub is 1 meter.

154. What is the number of cans that can be packed in a certain carton?
(1)  The interior volume of this carton is 2,304 cubic inches.
(2) The exterior of each can is 6 inches high and has a diameter of 4 inches.

3.6 S EFMEAMIFR (Coordinate Plane)

195.

R®
oNe

On the graph above, when x=1/2, y=2; and when x=1, y = 1. The graph is symmetric with respect t@cal ine at x =
2. According to the graph, whenx =3,y = (%

A) - N
1
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156.
32 L .
= »
§r§ 28 |
;E ;1‘ —— EEEEE. SR AEEE gmmn ey o -
-4
2 L)
207
= S N - -
20 25 30
Weight
(hundreds of pounds)
The dots on the graph above indicate the weights and fuel efficiency ratings for 20 cars. How many of the cars weigh more
than 2,500 pounds and also get more than 22 miles per gallon?
(A) 3
(B) 5
(C) 8
(D) 10
(E) 11
157.

A (3,1)

. S

(. %.,

158. In the coordinate plane, a circle has center (2,-3) and passes through the %). What is the area of the circle?

A) 3m
%\}_

(

(B) \
C) 3v3n /7;.
D) 9m

(E) @

In the figure above, the point on segment PQ that is twice as far from P as from Q is @
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159. An object thrown directly upward is at a height of h feet after t seconds, where h = —16(t — 3)? + 150. At what height,
In feet, is the object 2 seconds after it reaches its maximum height?
(A) 6
B) 86
) 1
)
)

P
w
~

O
—
QO
O

(
(
(
(

E) 1

(@)
(@)

160.

— ""

0 P(4,0)

In the rectangular coordinate system above, if point R (not shown) lies on the positive y-axis and the area of triangle ORP
IS 12, what is the y-coordinate of point R?

161.

| %
o| 1 X Q§

In the coordinate system above, which of the following is the equation of line |7
A) 2x-3y =6 ¢

A
2x+ 3y=0 /é)

(

(B) S

C) 3x+2y=6 7
(D) 2x-3y=-6 \/O
(E) 3X-2y = -6 ‘%-
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162.

> <
Q

In the xy-plane above, is angle QPR a right angle?
(1) Points P and Q have the same x-coordinate.
(2) Points P and R have the same y-coordinate.

163. In the xy-coordinate plane, is point R equidistant from points (-3,-3) and (1,-3)?

(1) The x-coordinate of point R is -1.
(2) PointRlies onthe liney=-3.

4. XFMNA (Word Problems)

L

4.1 %Z==|a)ga (Rate Problems)

164. Running at the same constant rate, 6 identical machines can produce a total of 270 bottles per minute. At this rate, how
many bottles could 10 such machines produce in 4 minutes?

(A) 648

(B) 1,800

(C) 2,700

(D) 10,800

(E)

R
64,800 %%

165. Car X averages 25.0 miles per gallon of gasoline and Car Y averages 11.9 miles per gallon. If each @’ wen 12,000
miles, approximately how many more gallons of gasoline will Car Y use than Car X?

A) 320 S
O

E

B) 480
520
730 ¢

920 % )

O O

(
(
(
(
(E

)
)
)
)
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166. After driving to a riverfront parking lot, Bob plans to run south along the river, turn around, and return to the parking lot,
running north along the same path. After running 3.25 miles south, he decides to run for only 50 minutes more. If Bob runs

at a constant rate of 8 minutes per mile, how many miles farther south can he run and still be able to return to the parking
lot in 50 minutes?

(A) 15
(B) 2.25
(C) 3.0
(D) 3.25
(E) 4.75

167. Machine A produces bolts at a uniform rate of 120 every 40 seconds, and Machine B produces bolts at a uniform rate of

100 every 20 seconds. If the two machines run simultaneously, how many seconds will it take for them to produce a total
of 200 bolts?

(A) 22
25
28
3
56

LECHERC:

168. In order to complete a reading assignment on time, Terry planned to read 90 pages per day. However, she read only 75
pages per day at first, leaving 690 pages to be read during the last 6 days before the assignment was to be completed.
How many days in all did Terry have to complete the assignment on time?

(A) 15
(B) 16
(C) 25
(D) 40
(E) 46

169. Car A is 20 miles behind Car B, which is traveling in the same direction along the same route as Car A. C aveling
at a constant speed of 58 miles per hour and Car B is traveling at a constant speed of 50 miles per hou% an
will it take for Car A to overtake and drive 8 miles ahead of Car B?

(A) 1.5 %
N

(B)
(C)
(D) 3.0 .
(E) 3.5 %.,

7

170. Water is pumped into a partially filled tank at a constant rate through inh{ . At the same time, water is pumped out
of the tank at a constant rate through an outlet pipe. At what rate, ir‘ er minute, is the amount of water in the tank

Increasing?
(1) The amount of water initially in the tank is 200 gal\o&@

(2) Water is pumped into the tank at a rate of 10 %ﬂe minute and out of the tank at a rate of 10 gallons every

y hours

1
25 minutes.

-

‘4

>§)\> 68 / 85



171.

172,

173.

174.

175.

176.

177.
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f Car X followed Car Y across a certain bridge that is % mile long, how many seconds did it take Car X to travel across

the bridge?
(1) Car X drove onto the bridge exactly 3 seconds after Car Y drove onto the bridge and drove off the bridge exactly
2 seconds after Car Y drove off the bridge.
(2) CarY traveled across the bridge at a constant speed of 30 miles per hour.

Carmen currently works 30 hours per week at her part-time job. If her gross hourly wage were to increase by $1.50, how
many fewer hours could she work per week and still earn the same gross weekly pay as before the increase?

(1) Her gross weekly pay is currently $225.00.

(2) Anincrease of $1.50 would represent an increase of 20 percent of her current gross hourly wage.

A taxi company charges f cents for the first mile of the taxi ride and m cents for each additional mile. How much does the
company charge for a 10-mile taxi ride?

(1)  The company charges $0.90 for a 2-mile ride.

(2) The company charges $1.20 for a 4-mile ride.

While on a straight road, Car X and Car Y are traveling at different constant rates. If Car X is now 1 mile ahead of Car Y,
how many minutes from now will Car X be 2 miles ahead of Car Y?
(1) Car Xiis traveling at 50 miles per hour and Car Y is traveling at 40 miles per hour.

(2) Three minutes ago Car X was % mile ahead of Car Y.

f a certain animated cartoon consists of a total of 17,280 frames on film, how many minutes will it take to run the cartoon?
(1) The cartoon runs without interruption at the rate of 24 frames per second.
(2) It takes 6 times as long to run the cartoon as it takes to rewind the film, and it takes a total of 14 minute%
both.

At what speed was a train traveling on a trip when it had completed half of the total distance of the trip@
(1) The trip was 460 miles long and took 4 hours to complete.

(2) The train traveled at an average rate of 115 miles per hour on the trip (0

Machines X and Y produced identical bottles at different constant rates. Machine X, operating alone for 4 hours, filled part
of a production lot; then Machine Y, operating alone for 3 hours, filled the rest tﬁ&ﬁ ot.‘h[ow many hours would it have
taken Machine X operating alone to fill the entire production lot?

(1) Machine X produced 30 bottles per minute. 7?/
(2) Machine X produced twice as many bottles in 4 hours as M chirK duced in 3 hours.
\&\/Ql

e
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4.2 T{Ela88 (Work Problems)

178. The water from one outlet, flowing at a constant rate, can fill a swimming pool in 9 hours. The water from a second outlet,
flowing at a constant rate, can fill the same pool in 5 hours. If both outlets are used at the same time, approximately what

s the number of hours required to fill the pool?
(A) 0.22
(
(C
(
(

179. It would take one machine 4 hours to complete a large production order and another machine 3 hours to complete the
same order. How many hours would it take both machines, working simultaneously at their respective constant rates, to

complete the order?

4.3 iBSla# (Mixture Problems)

180. On Monday, a person mailed 8 packages weighing an average (arithmetic mean) of 12—pounds wway 4

packages weighing an average of 15— pounds. What was the average weight, in pounds, of all the padkages the person

mailed on both days? \)

1
(A) 13 .
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181. A certain fruit stand sold apples for $0.70 each and bananas for $0.50 each. If a customer purchased both apples and
bananas from the stand for a total of $6.30, what total number of apples and bananas did the customer purchase?
(A) 10
11
12
13
14

LECHERC:

182. In a small snack shop, the average (arithmetic mean) was $400 per day over a 10-day period. During this period, if the
average daily revenue was $360 for the first 6 days, what was the average daily revenue for the last 4 days?

(A $420
(B) $440
(C) $450
(D) $460
(E) $480

4.4 FZF|g)gR (Interest Problems)

183. Lucy invested $10,000 in a new mutual fund account exactly three years ago. The value of the account increased by 10
percent during the first year, increased by 5 percent during the second year, and decreased by 10 percent during the third
year. What is the value of the account today?

(A) $10,350

(B) $10,395

(C) $10,500

(D) $11,500

(E) $12,705 Cb

184. Leona bought a 1-year, $10,000 certificate of deposit that paid interest at an annual rate of 8 perce %unded
semiannually. What was the total amount of interest paid on this certificate at maturity? @

(A) $10,464 x

(B) $ 864 &

C N

(

(E) $480 %.ﬂ

185. For which type of investment, J or K, is the annual rate of return greater? 7?/

(1) Type J returns $115 per $1,000 invested for any one-year rio}t\
”S}
{

ype K returns $300 per $2,500 invested
for any one-year period. ‘&

(2) The annual rate of return for an investment of type %Z m .
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186. On a certain date, Hannah invested $5,000 at x percent simple annual interest and a different amount at y percent simple
annual interest. What amount did Hannah invest at y percent simple annual interest?
(1)  The total amount of interest earned by Hannah's two investments in one year was $900.
(2) Hannah invested the $5,000 at 6 percent simple annual interest.

187. Atotal of $60,000 was invested for one year. Part of this amount earned simple annual interest at the rate of x percent per
year, and the rest earned simple annual interest at the rate of y percent per year. If the total interest earned by the $60,000
for that year was $4,080, what is the value of x?

(2) The ratio of the amount that earned interest at the rate of x percent per year to the amount that earned interest
at the rate of y percent per year was 3 to 2.

188. Of the 50 researchers in a workgroup, 40 percent will be assigned to Team A and the remaining 60 percent to Team B.
However, 70 percent of the researchers prefer Team A and 30 percent prefer Team B. What is the lowest possible number
of researchers who wilINOT be assigned to the team they prefer?

(A) 15
(B) 17
(C) 20
(D) 25
(E) 30

189. Of the 300 subjects who participated in an experiment using virtual-reality therapy to reduce their fear of heights, 40
percent experienced sweaty palms, 30 percent experienced vomiting, and 75 percent experienced dizziness. If all%e
subjects experienced at least one of these effects and 35 percent of the subjects experienced exactly two of t cts,
how many of the subjects experienced only one of these effects?

(A) 105

q)
125 &%&

®

q
190. Of 30 applicants for a job, 14 had at least 4 years' experience, 18 had degrees%ad less than 4 years' experience

and did not have a degree. How many of the applicants had at least 4 year ience and a degree?
(A) 14 \

) 13 ‘&s..
) AN}

)

)

CO

O O

(
(
(
(

E
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192.

198.

194.

195.
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In College X the number of students enrolled in both a chemistry course and a biology course is how much less than the
number of students enrolled in neither?

(1) In College X there are 60 students enrolled in a chemistry course.

(2) In College X there are 85 students enrolled in a biology course.

How many people are directors of both Company K and Company R?
(1) There were 17 directors present at a joint meeting of the directors of Company K and Company R, and no
directors were absent.
(2) Company K has 12 directors and Company R has 8 directors.

In a survey of 200 college graduates, 30 percent said they had received student loans during their college careers, and 40
percent said they had received scholarships. What percent of those surveyed said that they had received neither student
loans nor scholarships during their college careers?
(1) 25 percent of those surveyed said that they had received scholarships but no loans.
(2) 50 percent of those surveyed who said that they had received loans also said that they had received
scholarships.

A number of people each wrote down one of the first 30 positive integers. Were any of the integers written down by more
than one of the people?

(1)  The number of people who wrote down an integer was greater than 40.

(2) The number of people who wrote down an integer was less than 70.

s the number of members of Club X greater than the number of members of Club Y?
(1) Of the members of Club X, 20 percent are also members of Club Y.
(2) Of the members of Club Y, 30 percent are also members of Club X

196. How many of the 60 cars sold last month by a certain dealer had neither power windows nor a stereo?

(1) Of the 60 cars sold, 20 had a stereo but not power windows. ;%

(2) Ofthe 60 cars sold, 30 had both power windows and a stereo. %
197. In Jefferson School, 300 students study French or Spanish or both. If 100 of these students do ﬂﬁwgl French, how
many of these students study both French and Spanish? &

(1) Of the 300 students, 60 do not study Spanish. \)
(2) Atotal of 240 of the students study Spanish.
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4.6 HS. H5I5SH#I%= (Combination, Permutation and Probability)

198. Raffle tickets numbered consecutively from 101 through 350 are placed in a box. What is the probability that a ticket
selected at random will have a number with a hundreds digit of 27

(A) =

2

33
83

99
D) =

100
E) -5

199.

A=1{2, 3, 4, 5)
B={4, 5, 6, 7, 8

Two Integers will be randomly selected from the sets above, one integer from set A and one integer from set B. What is the
probability that the sum of the two integers will equal 97?
(A) 0.15
0.20
0.25
0.30

R®
0.33 %%

200. Sixty percent of the members of a study group are women, and 45 percent of those women are lawyers. \f ongZ/member of
the study group is to be selected at random, what is the probability that the member selected is a woﬁss\a yer?

(A) 0.10 (&(
Y

LECHERC:

0.15
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201.
CtyA CityB CityC CityD CityE
City A
City B
City C
City D
City E
Each ¢ in the mileage table above represents an entry indicating the distance between a pair of the five cities. If the table
were extended to represent the distances between all pairs of 30 cities and each distance were to be represented by only
one entry, how many entries would the table then have?
(A) 60
(B) 435
(C) 450
(D) 465
(E) 900
202.

The diagram above shows the various paths along which a mouse can travel from point X, where it is released, to point Y,

where it is rewarded with a food pellet. How many different paths from X to Y can the mouse take if it goes directly from X
to Y without retracing any point along a path?

RS
Ny NS
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203. The probability Is % that a certain coin will turn up heads on any given toss. If the coin is to be tossed three times, what is

the probability that on at least one of the tosses the coin will turn up tails?

A) =

—

us,

S—
N |

204. A box contains only red chips, white chips, and blue chips. If a chip is randomly selected from the box, what is the
probability that the chip will be either white or blue?

(1)  The probability that the chip will be blue is %

(2) The probability that the chip will be red is §

4.7 iR FITS (Descriptive Statistics)

205. The numbers of cars sold at a certain dealership on six of the last seven business days were 4, 7, 2, 8, 3, and 0,
respectively. If the number of cars sold on the seventh business day was either 2, 4, or 5, for which of the three values
does the average (arithmetic mean) number of cars sold per business day for the seven business days equal the '

number of cars sold per day for the seven days? ;%

. 2

. 4 q)
. 5 §
(A) 1l only

(B) Il only &

(C) land Il only

(D) Il'and Il only ®a

(E) 1,11, and Il %

>

206. If m is the average (arithmetic mean) of the first 10 positive multiples,of EM@M s the median of the first 10 positive
multiples of 5, what is the value of M - m?

X
8 ;@,‘\‘“
= R

P

-,
N

E

N

(
(
(
(
(E) 275 .
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207. It Q is an odd number and the median of Q consecutive integers is 120, what is the largest of these integers?

208. For the positive numbers, n, n+ 1, n+ 2, n+ 4, and n+ 8, the mean is how much greater than the median?
(A) O
(B)
(C) n+1
(D)
(E)

209.

NUMBER OF SHIPMENTS OF MANUFACTURED HOMES
IN THE UNITED STATES, 1990-2000

400,000

T >

mIIIIIHII cbcb

IIIIIlI HOOHEN ‘)
°“Jo90 1992 1994 1996 1998 2000 ,\&,

year (&

According to the chart shown, which of the following is closest to the median annual number Nynents of manufactured
homes in the United States for the years from 1990 to 2000, inclusive?
(A) 250,000 ¢

Dy

310,000

>
325,000 \</O
7

340,000 ‘&$..
@:\

number of shipments

LECHERC:
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210. A certain characteristic in a large population has a distribution that is symmetric about the mean m. If 68 percent of the
distribution lies within one standard deviation d of the mean, what percent of the distribution is less than m + d?

211. n, 15,12, 9, 20
What is the value of n in the list above?
(1) n>12
(2) The median of the numbers in the list is 13.

212. A scientist recorded the number of eggs in each of 10 birds' nests. What was the standard deviation of the numbers of
eggs in the 10 nests?
(1) The average (arithmetic mean) number of eggs for the 10 nests was 4.
(2) Each of the 10 nests contained the same number of eggs.

213. At a certain company, a test was given to a group of men and women seeking promotions. If the average (arithmetic mean)
score for the group was 80, was the average score for the women greater than 857
(1) The average score for the men was less than 75.
(2) The group consisted of more men than women.

214. k,n, 12,6, 17
What is the value of n in the list above?
(1) k<n
(2) The median of the numbers in the list is 10.

219.

D g r S L

On the number line above, p, q, r, s, and t are five consecutive even integers In increasin&q&d;r. What Is the average
(arithmetic mean) of these five integers?

(1) q+s=24 ¢

q
(2) The average (arithmetic mean) of gand ris 11. %
7,
216. 4,6, 8, 10, 12, 14, 16, 18, 20, 22 \\O

List M (not shown) consists of 8 different integers, each of which is{%ﬂ.shown. What is the standard deviation of the
numbers in list M? \

(1) The average (arithmetic mean) of the numbers | s equal to the average of the numbers in the list
shown.
(2) List M does not contain 22. )5}'}&
4
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217. Tom, Jane, and Sue each purchased a new house. The average (arithmetic mean) price of the three houses was
$120,000. What was the median price of the three houses?
(1)  The price of Tom's house was $110,000.
(2) The price of Jane's house was $120,000.

218. During a 6-day local trade show, the least number of people registered in a single day was 80. Was the average
(arithmetic mean) number of people registered per day for the 6 days greater than 907
(1) For the 4 days with the greatest number of people registered, the average (arithmetic mean) number registered
per day was 100.
(2) For the 3 days with the smallest number of people registered, the average (arithmetic mean) number registered
per day was 89.

219. What is the median number of employees assigned per project for the projects at Company Z?
(1) 25 percent of the projects at Company Z have 4 or more employees assigned to each project.
(2) 35 percent of the projects at Company Z have 2 or fewer employees assigned to each project.

220. Are all of the numbers in a certain list of 15 numbers equal?
(1)  The sum of all the numbers in the list is 60.
(2) The sum of any 3 numbers in the listis 12.

221. It the average (arithmetic mean) of six numbers is 75, how many of the numbers are equal to 757
(1) None of the six numbers is less than 75.
(2) None of the six numbers is greater than 75.

222. A report consisting of 2,600 words is divided into 23 paragraphs. A2-paragraph preface is then added to the report. Is the
average (arithmetic mean) number of words per paragraph for all 25 paragraphs less than 1207
(1) Each paragraph of the preface has more than 100 words.

(2) Each paragraph of the preface has fewer than 150 words. ;%
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75. Part |l &R3)RaEZ=

| U|IU Ul od|lw(l/luv 0Ol < wi Ol wlwl Ol Q| < w| w Uil m|lm|<<| U
O|l=-| N OO | FT | O N OO O|H|N| M 4N3 Og N 00| OO | O
—A N[N FT | OINO|O O|OO|lo|loo|o|l |||l |O|HA|lHA| HA| A | | — ~ |~ — | N
ocolololololoolololol Al A A A | A A A | A | A | A | A | A |~ | |~ | | | — |
M OO ol QO ol U| ol w| w O Q0 olw oo <o O < ol QO w aomm|<<| O f%%\
—
N[N F | OINO|IOD|O|lHA| NN | FT | O|IN|O| OO OlHA|I N OO | F D] O|IIN|O]| O
O VW VI V| VI IV VI IVIOINININININININININIIN|OO|OO|OO|0O| 00| 00| 00| 00| 0| 0
M OV mw O QOO <</ OV wuw|<<|/V/U 0wV 0O wlw o <O o0 0O o m
— N | T n O NODlOlOlH|l NN TS DN O|IN|O|IOWOO|lH| N OO | T D O|N|OO|OY]| O
MmMinfionlononfomfonfon| | I | (|| - | (I T [ Dfnfmfnjtnjitntnn|m|iumn| O
Ul Ol 0O < w| OV 0O ndjw|lw|V|Il<lwl OOl w|Olw OO0 < ol w| m
O|lH | NN | T | O|IN|O|OOD|OlHA| N OO | FT [ | OIN|O|O| O
Al N MmN gTg n ol NOOlOO| A Al A A/ A HA| Al H | A Al NN | N/ N/ N|N[ NN NN o0




BFRAFT RS (L8R v2)

M o LVDILVIOAOIVUV | << UOld|O|m A&

| N NN | T LD O| N O[O O| | N w Vs
N~ A A A~ |~ | A~ N| | N

N N/ N[ N[N| NN N[N N NN _M
M O |V < w|VUV|I <O wlwluvOO </UVlw O < UojlO O oo o << m| U | O
NN T |l O N OOl HA NN | FT | D O|INODIOOD|OlH| N OO T D] O INO|OY| O
V|0 |0|0|[c0|0|| ||l |
N~ |~ A A~ |~ |~~~ |~ ]~~~ ]|~ | A~ A N[N NN N[N N|N| NN
N << | w| w wiaooo w o o o/ U Ul ol odlwooO OO Q0w oo OV
NN T |l O N OOl HA| N N[ FT | D O|INODIOOD|OlH| N OO T D] O INOO|OY| O
LN NN O VWl V| VW V| VI VI TV I VITVOVOININININIMNINININININ] O
e I T I e e e L e I = T IS T [ I (S oy ety it [y N [ QSN [y (U )
|l w m|<| <OV <o <O w A w| V| O w| < o OjlVlwliO O <C| O
N N T O N OOl HA| NN | FT | D O|IN OO OlH| N OO T DO INOO|]OY| O
NNl N/l NN/ N NN N[O onon onf o enfon|on|on|n | T I TF I | | || || < | 0
L e I B T I I o I e N I L T I [ =" sy et [ St ) [ty

81/ 85



BFRAFT RS (L8R v2)

€. FHFEIC

1. Arithmetic 5§24

Integer %Y Common Denominator 2N9&

Positive Integer/Number 1EZ{ Quarter Q32—

Negative Integer/Number fa%§ Equivalent 18Z/Y

Odd Integer/Number 35#4 Mixed Number m573%4

Even Integer/Number {824 Decimal /7\&%

Consecutive Number 1&EZEEEE] Terminating Decimal BFR/\&
Real/Rational Number 3CZ{ BIHZE] Infinite Decimal F55/\#40

Irrational Number FoIHZ{ Recurring Decimal 1&#v\8Y¢
Composite Number &% Units Digit Mz

Prime Number [&Z{ Tens Digit +1{1/£%

Inverse/Reciprocal EIZ{ Decimal Point /&=

Add/Plus 11 Tenth +o A/ NIRIEE
Subtract/Minus & Hundredth B /N RE R
Multiply/Times 3fe Thousandth F(E /NUREE=L
Product fH Ordinary /Decimal Scale

Divide [& Round to/off ,to the Nearest PUE&H AN
Divisible BJ#EEFRAY Scientific Notation RIEFiH#0x

Divided Evenly #Z&[4 Exponent 152K Cb
Dividend #%FR%E1 , 17! Number Line 53 %
Factorial B3k Absolute Value #3385 (f)%)
Power 375 Percent B3 «/
Divisor/Factor [&#. EF Ratio EE=R &%
Greatest Common Divisor (GCD) SN Proportion Et/3l

Multiple {&2% Cross Multiply 3283k

Quotient & Roots Fi -

A
Remainder R4 Square Y5 /&)
Respectively 435IHY Cube ﬁ%
Fraction 9% Cub 3‘ IXES

Numerator 9—F N P'IK | Data &
Denominator &} ﬁ;
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2. Algebra {&%

Equation 572 Absolute Value #XHE

Quadratic Equation ZIX57E Functions BRZX

Fquivalent Equation EfE/ZMNHTE Constant E#§

Linear Equation Zt57E Variable &

Coefficient FEzZX Inverse Function zERZX

Inequity A~Fz\ Complementary Function sRERZN

+ Not Equal to A<FF Factorization ET5ofE

> Greater Than XF Solution #%

> Greater Than or Equal to XFZFTF Arithmetic Progression(Sequence) FZE2%5!
< Less Than /\F Geometric Progression(Sequence) ZFLtE%!
< Less Than or Equal to /NMFZFF Term F4|9PRYIN

3. Geometry J1{d

Plane Geometry M@/ 14 Trigonometry ==

Plane Equilateral Triangle A=/

Line Segment £&E% Scalene Triangle A~ZFIL=RAH

Parallel Lines {74k [sosceles Triangle EEE=fAF

Midpoint H53 Right Triangle E=A1

Endpoint ims Oblique F=fH Cb
Alternate Angle R{EM Inscribed Triangle RF=F %%
Corresponding Angle [E{iZf8 Arm HE=HFRI

Vertical Angle XJTRfA Hypotenuse &hA «/
Supplementary Angles %pE Included Side 315 %
Complementary Angle K8 Pythagorean Theorem%ﬁi

Adjacent Angle 4Bf3 Leg =BFHIERIA

Right Angle EIf& MedianEﬁﬁ%ﬁ

Straight Angle £ Side 12

Included Angle 35 Base Fﬁ%

Degree HBE Altit =

Central Angle B\ O b@ﬁ%i%ﬁ?*ﬂ'ﬂﬁiﬂ

Interior Angle A /%gx (B30T =\ Vertices) T

Exterior Angle 4ME3 \%(_2 drilateral U0~

Acute Angle $2f3 )}}'x Pentagon 1O

Obtuse Angle 5 %} Hexagon 7X107
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Heptagon i Diameter 1R

Octagon /\iBfZ Radius 12

Nonagon JLiZf Chord %

Decagon i Arc 5

Polygon %1437 Semicircle F[&

Parallelogram 4{TI0iAf Radian 3ME

Square 1IEAH , ¥ hH Center of A Circle [&}/(»

Rectangle <572 Segment of A Circle 5{fZ

Rhombus Z=2 Angle Bisector f¥n%%

Trapezoid 152 Diagonal XJfa%:

Equilateral Z58% Cube MF1K , 3534

Regular Polygon IEZiAf2 Face Of A Solid 3Z{AR9mE

Concentric Circles [E/)E] Edge 1%

Rectangular Solid <1 Volume {" A

Regular Solid/Polyhedron IEZMER Surface Area FEFH

Circular Cylinder [EfF{K Cross Section T&ELE

Cone [RliE Complex Plane E3H

Sphere EK{R Coordinate System ABHRZE

Solid IZ{REY Rectangular Coordinate EEfSARFRER
Bisect ¥4y Origin &/

Tangent J£H9 Abscissa FEATR

Circumscribe 5MJ] Ordinate Z\AFx

Inscribe 1] Number Line Z# Cb
Intersect fH3Z Quadrant ZfR %
Perpendicular ZEH Slope R{=R %
Congruent £ Transversal #iZ: &%
Multilateral 281 Intercept &LIE %
Circumference, Perimeter [EH1< \(}

4. Word Problems =M R %.q

Depreciation #f|H Simple I% EAR]

Down Payment BEEAIK Co

ed Interest &%/
Discount #J#ft /?re / Decrease to 1EI0/iE/DE

Denote < se /Decrease by &0/ 5
Margin /Profit FlIJ;H Wst Price #3:fit
Markup i

Interest %2 . )%S
Dividend 4T _ e Retail Price TEEM)
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Per Capita A
Cent =5
Penny —=E51&
Nickel 5 S35
Dime —fEM
Dozen ¥J(12 1)
Score 1T (20 1)

Centigrade 1B
Fahrenheit £2EG

Quart =fn

Gallon f0€ (1 Gallon = 4 Quart)
Yard 15

Inch =&<J

Foot ;=R

Set £

=< H

Element E8EEITE
Subset F££
Union FHE&

Intersection

ot

NS
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Disjoint/Mutually Exclusive ;&B3cE

Inclusive B2F%BIERIN
Exclusive AEE2FFIHIERIT
Venn Diagram #ZEE]
Permutation F%l). HEFI
Combination A&
Independent Event J&37E5{4
Arithmetic Mean EARJ43(E
Weighted Average JIM43(E
Mode #RZE

Median H{i/Z§

Range X|B/SEE]

Variance FZ

Standard Deviation fREZE
Numerical Data #iE
Spread Out/ Disperse 7383,

57

Frequency Distribution iZEnofh , ZHEIRE

A<




