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1. What is the value of the below expression?
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31 49 33 109 15
(A) 0 (B) 15 ©) 0 (D) 3 (E) "

2. Mike cycled 15 laps in 57 minutes. Assume he cycled at a constant speed throughout.

Approximately how many laps did he complete in the first 27 minutes?
Mike B 57 4P 55T 15 B AR XM — B A8 & 6938 B 4T A8 At 42 8T 27 54F X
HERT % E?

(A)5 (B)7 (C)9 (D)1l  (E)13

3. The sum of three numbers is 96. The first number is 6 times the third number, and
the third number is 40 less than the second number. What is the absolute value of the

difference between the first and second numbers?
EANEZ AR 96. 5% — NBR B AN 645, FH LB AN 40, B F
—ANHEE AL EGEIER S V?

(A)1 (B) 2 ©)3 (D) 4 (E)5



4. In some countries, automobile fuel efficiency is measured in liters per 100 kilometers
while other countries use miles per gallon. Suppose that 1 kilometer equals m miles,
and 1 gallon equals (¢ liters. Which of the following gives the fuel efficiency in liters

per 100 kilometers for a car that gets x miles per gallon?
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(A)
100/m 100 100x

5. Square ABCD has side length 1. Points P, Q, R, and S each lie on a side of ABCD so

that APQCRS is an equilateral convex hexagon with side length s. What is s?

E#H ABCD #9i1%k 4 1.5 P. Q. R. S & A4:F ABCD #— % b, {443
APQCRS KA s 895y xAH. A s % % ?

J2 1 J2 2
(A) 3 (B) 3 () 2-v2 (D) 1—7 (E) 3

6. Which expression is equal to ‘a ~2-4/(a-1)?| fora<0?

S a<0, A LML XS |a-2-(a-1)7| %2

(A) 3-2a (B) 1-a (C)1 (D) a+l (E)3



7. The least common multiple of a positive integer n and 18 is 180, and the greatest

common divisor of n and 45 is 15. What is the sum of the digits of n?
EXSn 5 18 89/ MEHT 180, JFHn 545 9 R R AAHA ISAL n 8y
AL FZ 0L F?

(A)3 (B) 6 (€) 8 (D) 9 (E) 12

8. A data set consists of 6 (not distinct) positive integers: 1, 7, 5, 2, 5, and X. The average
(arithmetic mean) of the 6 numbers equals a value in the data set. What is the sum of

all possible values of X?
—ANHIEEE 6 ANCT AR B 89) BB AR T+ 5. 24 5. X.6 ME(HER)F
HAEF T RIEHRF 0 AR X 6P A TheAL8) S Fe 5 2

(A)10  (B)26 (C)32 (D)36  (E)40

9. A rectangle is partitioned into 5 regions as shown. Each region is to be painted a solid
color-red, orange, yellow, blue, or green-so that regions that touch are painted different
colors, and colors can be used more than once. How many different colorings are

possible?

BB, —AMNEBRRI DA S ARBAEANMNIBABKEALE. BE,. FE. &
ERGEEF O —FRER K, AR ERN XBBR LRRGAE, BAFRET

VAER % T —R.VKE % VAT G L E 75 X2

(A)120  (B)270 (C)360 (D)540 (E)720



10. Daniel finds a rectangular index card and measures its diagonal to be 8 centimeters.
Daniel then cuts out equal squares of side 1 cm at two opposite corners of the index

card and measures the distance between the two closest vertices of these squares to be

42 centimeters, as shown below. What is the area of the original index card?

Daniel .5 7 —ik4EH k351 Fh, FHMEE LA LKA 8 B K Daniel RE1&
FAFAGAAA AL EARFNARA 1 ERGEFTH, FMNEHZXANES
W) AR TREZ I A N2 B K, o FEBF. FMERREIFHANE

REL ?

(A)14  (B) 1042 (©)16 (D) 1242  (E) 18

. What is the sum of all real

11. Ted mistakenly wrote 2" - 1 as 2-m
4096 4096

numbers m for which these two expressions have the same value?

1 1
Ted 4R34 2" \|—— B R 28—, PR ik XA R 6 5
ed 4%4% Hu 2095 E R, 2096 ) A 53X g AN &R X B A8 FIAR 69 B A

FHmgEFRS S?

(A)5 (B) 6 ©)7 (D)8 (E)9

12. On Halloween 31 children walked into the principal's office asking for candy. They
can be classified into three types: Some always lie; some always tell the truth; and some
alternately lie and tell the truth. The alternaters arbitrarily choose their first response,
either a lie or the truth, but each subsequent statement has the opposite truth value from

its predecessor. The principal asked everyone the same three questions in this order.



“Are you a truth-teller?" The principal gave a piece of candy to each of the 22 children
who answered yes.

“Are you an alternater?” The principal gave a piece of candy to each of the 15 children
who answered yes.

“Are you a liar?” The principal gave a piece of candy to each of the9children who

answered yes.

How many pieces of candy in all did the principal give to the children who always tell

the truth?

EFRAR, S ABZFARRKINE ZHELZFNAH A LR LA 3E
ER AR AE A ARG RERALE, S THREIFLRERALENH
F, FANAANBGEANE T E A EHE R IR EE R VA ENRE, RS

R RE T VAAE N 5 A — R 0L B AR K gde T 8RF 19 T & AMNARAF 69

URREBAFD?Y KERLWE B G R2ABTFHEA—RBEER,
MREZBHIEERAEDY BKLWE R W ISABRTFHEA—RBER
UREBHIEIED?Y BRELWME B HINTETHEA— B R
FIRKL T EHREEGHZTFIN—R S J s R?

(A)7 B)12 (021 (D)27 (B)3l

13. Let A ABC be a scalene triangle. Point P lies on BC so that AP bisects

ZBAC . The line through B perpendicular to AP intersects the line through A parallel

to BC at point D. Suppose BP=2 and PC= 3. What is AD?

EAABC 2= REM=fi%. & P £BC £, {273 AP 2 /BAC # fi 5 4.4



it B#EATFAP W AKE % A #5457 F BC 69 A& 48 % F & DAE % BP=2 f=
PC=3.15] AD 89k % % )2

(A) 8 B)9 (C)10 (D)1l (BE)12

14. How many ways are there to split the integers 1 through 14 into 7 pairs so that in

each pair the greater number is at least 2 times the lesser number?
FN 1 2] 14 69 By T A, BAFHE— TR RIGEE VRABD R 215,
XAk — A 5 VR

(A)108 (B)120 (C)126 (D)132 (E)144

15. Quadrilateral ABCD with side lengths AB = 7, BC = 24, CD = 20, and DA=15 is

inscribed in a circle. The area interior to the circle but exterior to the quadrilateral can

be written in the form , where a, b, and c are positive integers such that a and ¢

c

have no common prime factor. What is a+b-+c?

NiEwW B ABCD &K% AB=7. BC=24. CD=20. DA=15. /& &) 1 3{=

ar—b ) "
’2 WX, Eda. b, c REKK, H A

a fo ¢ JZA FLF 69 B 4 1F) atbte & 3 07

T2 09 95 SRR 6 R 349 E AR T A B X,

(A)260 (B)855 (C)1235 (D)1565 (E)1997

16. The roots of the polynomial are the height, length, and width

of a rectangular box (right rectangular prism). A new rectangular box is formed by
lengthening each edge of the original box by 2 units. What is the volume of the new

box?



% 37 X, 10x> —39x% + 29X — 6 49 4 2 — MK F AR & F (R 8@ R LEH 69 EH )09 %
KA T, e R AR KR e TR R ST 00 B AR 2 A
MR, BFIETRRES J?

24 42 81
A - B = ©F D30 (E}

17. How many three-digit positive integers a b ¢ are there whose nonzero digits a, b,

and c satisfy

03bc - (0a+05+0)
(The bar indicates digit repetition; thus O.@_} is the infinite repeating decimal

(A) 9 B)10 (O)11 (D)13 (E)14

18. Let Tk be the transformation of the coordinate plane that first rotates the plane k
degrees counterclockwise around the origin and then reflects the plane across the y-axis.
What is the least positive integer n such that performing the sequence of transformations

Ty, To, T3, . . ., Tn returns the point (1,0) back to itself?
E T AXAFTFE T, CALAFTFERR LE4RE Kk B, REAKTE
By imBATBEERAEF) T, To, Ts, ..., Tafe 43 5(1,0) ZF = 2] B & 69 &) B

¥on &% 92

(A)359 (B)360 (C)719 (D)720 (E)721



19. Let L, denote the least common multiple of the numbers 1, 2, 3, .., n, and let h be

the unique positive integer such that

1 h

111

S+

1 2 3 17 L,
What is the remainder when h is divided by 17?

& Ln k741,23, .,n 89 AMES, JPikh ZE— 6B 84, 47

1 h
Fot-—=—o

1 1 1
123 717 L,
Bl h R 17 #9432 % 0?2

(A)1 (B)3 (©)5 (D)7 (E)9

20. A four-term sequence is formed by adding each term of a four-term arithmetic
sequence of positive integers to the corresponding term of a four-term geometric
sequence of positive integers. The first three terms of the resulting four-term sequence

are 57,60, and 91. What is the fourth term of this sequence?

Fr— AN B A A R F ERIN G E—R G — AN EERA R A W
) F AT 63 AR Ao, AT B — AN AT Ay BT AR W T AL 6 AT =0
& 57+ 60 9L ENKF| 6 F IS )7

(A)190 (B)194 (C)198 (D)202 (E)206

21. A bowl is formed by attaching four regular hexagons of side 1 to a square of side 1.
The edges of adjacent hexagons coincide, as shown in the figure. What is the area of
the octagon obtained by joining the top eight vertices of the four hexagons, situated on

the rim of the bowl?

WBRAPFANALRKA 1 GENDHAZERDRA | G EFH LB m—A8,



Yo B BT, ARAR B N AT R E A0 AL UL TR 0%, WA AT R E TR AA

T EEEA R B N AL S ?

<

(A) 6 (B)7 (C) 5+242 (D)8 (E)9

22. Suppose that 13 cards numbered 1, 2, 3, ..., 13 are arranged in a row. The task is to
pick them up in numerically increasing order, working repeatedly from left to right. In
the example below, cards 1, 2, 3 are picked up on the first pass, 4 and 5 on the second
pass, 6 on the third pass, 7, 8, 9, 10 on the fourth pass, and 11, 12, 13 on the fifth pass.
For how many of the 13! possible orderings of the cards will the 13 cards be picked up

in exactly two passes?
B %5 A 1. 20 3. 13 69 13 3RF HHER— AT ILAE 094 52 e AR 3838 09 IR
A, NEB A ZTL T/, ATEGTH T, F—FERESTA 1, 2,

3WFR, F_NERHETAHAARSHTR, FZHBENERETH6HTFTH,
Foast RGBT AT, 8. 0. 10 8F R, FAkHERETA 1L 12, 138
TR A BTG F RS, A S AHIMEAT 13 KF 7 TR
7 5 AR A4 R

[7]1 [8][6] [«] [s] o] 1A [1] o] e 2] 5]

(A)4082 (B)4095 (C)4096 (D)8178 (E) 8191




23. Isosceles trapezoid ABCD has parallel sides AD and BC , with BC <AD and AB

= CD. There is a point P in the plane such that PA=1, PB =2, PC =3, and PD =4. What
s —?
%% B4 ABCD +, AD 40 BC 2474 # 21, BC<AD,3 B AB=CD, F @ L7

*4&P,&ﬁﬂFLP&%I@%\HﬁMﬂ%%%5?7

1 1 1 2 3
“57 ®» O O™z ®

24. How many strings of length 5 formed from the digits 0,1, 2, 3, 4 are there such that
foreachje {1,2,3,4}, atleast j of the digits are less than j? (For example, 02214 satisfies
this condition because it contains at least 1 digit less than 1, at least 2 digits less than 2,
at least 3 digits less than 3, and at least 4 digits less than 4. The string 23404 does not

satisfy the condition because it does not contain at least 2 digits less than 2.)
FREHF 0. 1.2.3 4 AR KEA S 9 F B, B ESTFHEANje {1,234},
FHEFESA]MNNTIORT, AZHGFHEAR S I AN B4, 02214 2
BHM, BATEEEY I ANT | HHF. BV 2ADT2HHF. 253 4
DT 3NEF 2V ANDT 40T FHP 23404 "B LS, BACRE
SEY2ANT 2 M)

(A)500 (B)625 (C)1089 (D) 1199 (E) 1296

25. Let R, S, and T be squares that have vertices at lattice points (i.e, points whose
coordinates are both integers) in the coordinate plane, together with their interiors. The

bottom edge of each square is on the x-axis. The left edge of R and the right edge of S



: .9 : .
are on the y-axis, and R contains 2 as many lattice points as does S. The top two

vertices of Tarein RUS , and T contains % of the lattice points contained in RUS .

See the figure below (not drawn to scale).
The fraction of lattice points in S that are in SUT is 27 times the fraction of lattice
points in R that are in RUT . What is the minimum possible value of the edge length

of R plus the edge length of S plus the edge length of T?

4n R So T 2 2 4F-F & £ A S (B AR G AR AR 3G S BB 89 B A TR B89 IE 77 6 &
ERFAAEFHHRAET x M ER W AN S F S AR %A Y E, R P
B4 B AR S qﬂém,wiaé%%m B b 7 ANTLE A RUS ) T o 45 8
RZRUS qﬂéﬁg,gw@%o do F B A (e vl 2.

SUT 944 5 /& S 6948 5 b7 & b 2 RUT #9455 & R & 694%& & BT & pos)

892745 A R g K, SR, b TiaRKEGRANTRAELZS V7

(A)336 (B)337 (C)338 (D)339 (E)340



