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Helen’s vinyl record collection contains 33 LP records and 45 EP records. An LP record

plays for three times as long as an EP record. How many more EP records must Helen
buy so that the total playing time of her EP records equals the total playing time of her
LP records?

(A) 45 (B) 54 (C) 63 (D) 78 (E) 87

OC R

Helen Y T 33 9% LP BEAZNE F-f1 45 3k EP BASEF. 5k LP 18R i K 215

5K EP BERHY 3 . Helen AT 2L A5K EP I8, A REME4TH EP W8 A SR
ISR 4 8 LP IR A I BRI ?

(A) 45 (B) 54 (C) 63 (D) 78 (E) 87
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A fruit punch is made by mixing a concentrated syrup with water. The weight of the
syrup is 32% of the weight of the water. To the nearest whole number, what percentage
of the total weight of the punch is the syrup?

(A) 24% (B) 28% (C) 32% (D) 68% (E) 76%

PR

— BRI YO H R ARSI A i 1. B ) o A K B B Y 32%. WEHR SUOREE
BREEH T, T ARSI, 27

(A) 24% (B) 28% (C) 32% (D) 68% (E) 76%
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Square ABCD has side length 24. Let E lie on BC with BE = 8, and let F' be the
intersection of AFE and BD.

A D

What is the area of ABEF?

(A) 24 (B) 32 (C) 45 (D) 48 (E) 62

rhSCRvE

W ABCD Wik 24. 5 Effil BC &, HBE=8, 5 F } AE 5 BD W%
. 3R ABEF Ry

(A) 24 (B) 32 (C) 45 (D) 48 (E) 62

448
E3'9Y

Half of the internal angles of a polygon measure 150° each, and the other half of its

internal angles measure 200° each. How many sides does the polygon have?

(A) 36 (B) 40 (C) 60 (D) 72 (E) 180

v

—NEZWEA—ERNAS R 1507, F—ERNMASHR 200°. XNZRIBEZ/0%N7
(A) 36 (B) 40 (C) 60 (D) 72 (E) 180
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A sequence of real numbers ay, as, as, ... is defined by a; = 3, and for all n > 1, a,41 =

a, + 2n + 1. What is the value of ay?

(A) 100 (B) 101 (C) 102 (D) 105 (E) 120

hSCRRE

SH ar, a0, a3, ... WE e =3, HXWHAE n>1, F any1r = a, +2n+ 1. 3K aqo.
(A) 100 (B) 101 (C) 102 (D) 105 (E) 120

45 6 8
HEE

Two congruent rectangles, each with side lengths 2 and 1, are placed so that they share
a diagonal, as shown in the diagram. The area of the octagon formed is m/n, where m

and n are relatively prime positive integers. Find m + n.

V Q

(A) 13 (B) 14 (C) 15 (D) 16 (E) 18

TR

PSRRI 2 B L, SRR, JEFT— 20 ik, BT AR
Jg =, okt m,n HIRERAL K m+n.

(A) 13 (B) 14 (C) 15 (D) 16 (E) 18
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How many ordered triples of positive integers (z,y, z) satisfy both of the following equa-

tions?
r+y+z=231
x4+ 3y + 3z =43

(A)4 (B)5 (C)6 (D)7 (E) S8
vhCRRE
2 A TSRO 17 = T80 (., =) IR AL DL F A
T +y+z=31,
{x—|—3y—|—3z43.

94 8 8

P39yl

A driver sees an electronic highway sign stating that the next exit is 8 miles away and it
will take 5 minutes to reach it. Assume both numbers have been rounded to the nearest
integer. Among the following options, what is the lowest speed limit (in miles per hour)

that would possibly allow the driver to legally reach the exit within the given time frame?
(A) 65 (B) 70 (C) 75 (D) 80 (E) 85

OCEE

—IELUE R AR TR RN TN PR 8 S HL, FHTHRE 5 k.
TERBOX PR E DY 2 T A B BT AR A. A P A, WE—AS & nl RE fu i RIbLAE
JIr7s IS [R)YE N B A2 A O R SRR Y B S BL /N

(A) 65 (B) 70 (C) 75 (D) 80 (E) 85
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Two similar but not congruent scalene triangles each have a side with length 9 and a side
with length 12. What is the length of the longest side of the larger triangle?

(A) 12 (B) 14 (C) 15 (D) 16 (E) 17

rhSCTVE

PIAHMEAR & F R ED =M, WA —&KAK R 9, H—FKOKH 12. BR=MAF
P KiaKEz b7

(A) 12 (B) 14 (C) 15 (D) 16 (E) 17

5 10 jgi

e P
For what odd positive integer n is the mean of 1,4, 9,16, ...,n* exactly 30% greater than

its median?

(A) 19 (B) 39 (C) 49 (D) 89 (E) 169

v

STTHRAN 2R IE S n, B9 1,4,9,16, ..., n2 (39508 1 e 7 50k 30%?
(A) 19 (B) 39 (C) 49 (D) 89 (E) 169
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Gary writes down six distinct positive integers: 2,5, 24,60, 240, and a three-digit number

n. One of those six numbers is the least common multiple of all six of them. What is the

sum of all possible values of n?

(A) 960 (B) 1680 (C) 2160 (D) 2280 (E) 2400
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Gary B R ANEAHFE R IEEE: 2,5,24,60,240, PAKR—D=%0 n. XANECRRY
Fe— M IR RN B MR 2K n Ay AT REIUEZ AN,

(A) 960 (B) 1680 (C) 2160 (D) 2280 (E) 2400
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A drawer has 100 red socks and 100 blue socks. Pippi randomly removes one sock at a

time, without replacement, until all the socks of one color have been removed. What is

the probability that there are exactly 2 socks left in the drawer once that happens?

27 49 247 50 25
(A) 756 B) 55 (©) 555 (D) 195 (BE) 59
HSCivE

fiErFAT 100 KRR 100 HEEART. Pippi FHKFEVLIGH — kT, BOh R A,
FLEIE A R T iR 1k, IR, SR SRR 2 A TR 2 2

/37

(4) o (B) oo (C) S (D) b (B) 2
945 13 8@

¥ 3

Two bicycle clubs, with disjoint memberships, go on a tour together. On the morning
of the tour, members greet each other with a handshake. Everyone shakes hands with
everyone else exactly once. There were 114 handshakes between members of the same
club and 117 handshakes between members of different clubs. How many more people

came from the larger club than from the smaller club?

(A) o (B)4 (C)6 (D)7 (E) S8

SRR

PIAS BAT AR TR — R . 3CA AR & FPAMEARTR. i KRB B, Brg NEA
#BF, B ANEFET R F—BRERZ IR T 114 ), AR R Z
AR T 117 R AR Z AR AR N DR AR I 2 ok T2 0 N7

(A)o (B)4 (C)6 (D)7 (E)8
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Consider a triangle with positive area whose side lengths are functions of ¢ given by

a=1t*4+1,b=>5t+7, and c = 4t + 4. How many different integer values of ¢ are possible?
(A) 0O (B) 7 (C)9 (D) 10 (E) infinitely many
OCE R
—MHBINIER =M, H=K02A 5 ¢ iR
a=t*+1, b=5t+7, c=A4t + 4.
ARt Z DA R R BOIUE
(A)o (B) 7 (C)9 (D) 10 (E) IsEt

45 15 @
FE S Nt

The tree diagram below has nodes labeled with rational numbers. The top node, at level
a b

0, is =. Each node a4 sprouts two nodes in the level below it, and . For
2 b . 5 5 a+b a+b

example, level 1 has nodes =—and —— = —.
1+2 3 1+2 3

20
At what level does the node 77 appear in the diagram?

2
(A) 5 (B) 8 (C) 12 (D) 26 (E) The node 2—(; does not appear in the diagram.
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KPR BT 5 R R R B R BT 0 2, AR o MR
a

N b .
A, e N — B RS TA AL AR il +U'%w,%1E%W¢

) 5 50 a+b a
AN 3 5 3 R 57 WIS ILZ?

(A)5 (B) 8 (C) 12 (D) 26 (B) BRI RIS o
45 16 @
S S

A mouse starts in the center cell of a 3 x 3 grid. Every 6 seconds, it moves to a cell sharing
an edge with its current cell, choosing each neighboring cell with equal probability. What
is the expected number of seconds it takes for the mouse to first return to the center cell?
(A) 24 (B) 30 (C) 32 (D) 36 (E) 45

R R

— M 3 x 3 sy bkg il k. IR 6 7, BRI R — 5 M arkg ALy
FHERME.  EE R EE PO TR P B e 2 07

(A) 24 (B) 30 (C) 32 (D) 36 (E) 45

o4 17

P3'9av

A triangle with side lengths 18, 42, and 48 is inscribed in a circle, dividing the interior
of the circle into four regions. Let A, B, and C' be the areas of the three non-triangular
regions, where A < B < C'. Find the value of A + C.

(A) 3927 — 69v/3
(B) 3927 — 117V/3
(C) 1967 — 69v/3
(D) 3927 + 69V/3
(E) 5887 — 69v/3



\/é RIRTIIR
ENCIFANGGEN

SRR

—AZJRAHIN 18,42,48 M= MATENET R, IR P R A K. =ANE
MRS A, B,C, HA<B<C. K A+C.

(A) 3927 — 69V/3

(B) 3927 — 1173
(C) 1967 — 69v/3
(D)
(E)

3927 + 69v/3
5887 — 69v/3

&
%
&
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The strictly decreasing sequence of 11 positive integers (ag, ai, as,. .., a1o) is defined by
the recursive rule a;, = §ak—1 + 6 for £ > 1. Let N be the minimum possible value of ay.

What is the sum of the digits of N7
(A) 7 (B)9 (C) 10 (D) 11 (E) 14

hOSCRR
JEREBI 11 AR RS (a0, ar, - . ., aro) /R R F
ap = %akl +6 (k > 1)

W N R ag BE/NTREME, K N B 2 Al
(A)7 (B)9 (C)10 (D) 11 (E) 14

45 19 i

P 3'drE
Three 2 x 2 x 2 cubes sit on a table so that two of the cubes share a face, and a face of

the third cube is centered along a shared edge of the other two cubes, as shown.
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A hemispherical cover is placed over the cubes so that its circumference rests on the table

and the cubes are under the cover. What is the least possible value of the radius of the

cover?
()3 () YT (o) YL ) VI () 55
e

=AY 2x 2 x 2 IR ARSI b APPSR A N, SR AN IR R
AN S E SRS RN IE T R — R AR S, EFTR. KR B X
SANIETTR B, SEEERA R B F AR, H=ANIE T AR AR, SRR AR
/N T BEH.

()5 3 YT (o) YL (p) T () 55
% 20 &
S S

Boxes with dimensions 77 x 78 x 85 or 2 x 3 x 85085 have volume 510,510. How many
different boxes with integer side lengths, including these two, have volume 510,5107 Boxes
are considered different if they have different dimensions.

(A) 63 (B) 90 (C) 301 (D) 365 (E) 966

iR

KT RS 77 x 78 x 85 B 2 x 3 x 85085 I, AFRIY N 510510. KK h %k,
&R 510510 K& (BAEXPIF), HEZ DMARRFRA? Ac#il KIRIFA ST
(A) 63 (B) 90 (C) 301 (D) 365 (E) 966

945 21

£33 9]
Gerry is playing the Triples Game. Her task is to partition the 3 x 3 grid of squares shown

on the left into three sections, each containing three adjoining squares. (Three squares
are adjoining if each shares an edge with at least one of the other two.) One point will be
awarded for each section containing more X’s than O’s. Shown on the right is a sample

partition that will earn one point in total. A partition that earns two or more points will

10
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win the game. What fraction of the possible partitions of this particular grid will result

in a win for Gerry?

X 0 X X 0O|X
X X O XIX]|0
O 0 O O 0|0
JEO5A% 1 iR
3 1 2 4 1
(4) <5 (B) 5 (O) 7 (D) 5 (B) 5
S

Gerry IEFEBL “=AFHHFR”. MFREAE T 3 x 3 g =K, B K& =
AARGR/ME. X, ARSI SRR ISR 2 05 5 S A R — AN — k.
AR, & X ANEET O AR, ifss] 1. BIRAMSGH 7 —FhEsh 1
MR Bl. Sy 2 AR, SRS IR I AT RERI >, i Gerry BRIERIR
o3 Jir 5 Y EE AL

(A) 2 (B)

2
- (©): (D) 5 (B)

O i~
N

L
3
45 22 8

Yo 3L

An engineer is designing a closely packed field of 7 wind turbines for electricity production.
Each turbine, whose center is marked by a labeled dot in the figure, occupies one of 7
congruent elliptical regions. Turbines in the same row have centers that are 4 units apart,
and turbines in the same column have centers that are 15 units apart, as shown in the

figure below.
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The major axis of each ellipse is m./p, where m and p are positive integers and p is not

divisible by the square of any prime. What is m + p?

(A) 6 (B)8 (C)9 (D) 10 (E) 12

ORI E

HE MR B S-S RO X, R o s bse. FATAH
SBAULAIEE 4, FIZ_ETFHOATEE 15, SRR my/p, o m,p HIERAL,
H p AUTATRLF 078 . >R om + p.

(A) 6 (B)8 (C)9 (D) 10 (E) 12

45 23 8l

L339Vl

In a list of one or more consecutive integers, there are p multiples of 2 and ¢ multiples of
3. How many ordered pairs (p, q) are possible for this list if p and ¢ are between 0 and

99, inclusive?

(A) 232 (B) 233 (C) 234 (D) 235 (E) 236

OCEE

TE— R — DR ELBEAH ST, A p A 2 BRI ¢ 4 3 BREEL 4 p.g
HAE 0 2] 99 2|, S, WATRERIA FECY (p, @) A2 A7

(A) 232 (B) 233 (C) 234 (D) 235 (E) 236

45 24 8

b398
How many polynomials f(z) of degree 3 satisfying

f2+V5) = f(2-V5)

are there that have leading coefficient equal to 1 and all of whose coefficients are integers

between —10 and 10, inclusive?

(A) 21 (B) 42 (C) 63 (D) 84 (E) 105

12
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HEZOA=ZREHA f(2) W
f2+V5) = f(2-V5),
HE R IALCN 1, P 252 —10 2] 10 Z RIFEE, Sima?
(A) 21 (B) 42 (C) 63 (D) 84 (E) 105

45 25 @
He S Nt

Chris the squirrel has 20 rooms in his cavern for storing food. The first room contains
1 nut, the second room contains 2 nuts, the third room contains 3 nuts, and so on, with
the 20th room containing 20 nuts. Starting from today, Chris will collect 18 additional
nuts each day and store them one per room in 18 distinct rooms in his cavern. His goal
is to have all the rooms contain the same number of nuts once he is finished. What is the

minimum number of days required to accomplish this goal?

(A) 75 (B) 95 (C) 105 (D) 190 (E) 195

SR

FARL Chris BYIRZTHAT 20 [AIEAR . SE—EA LOBIURAR, 28 (A 2 B, IKILIEH, 28
A 20 B A KR, Chris B RICHERIMY 18 MU, Fell 18 [ A [F] i) ik
=, BREN LR AR H AR RS AR G 5 [R] i SR AR AR ). 2R LD
K7

(A) 75 (B) 95 (C) 105 (D) 190 (E) 195

13



