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Problem 1

How many integer values of : satisfy E R

% A s || < 3o

(A)9 (B)10 (C)18 (D)19 (E)20

Problem 2

[ro  =\2 [v. _\ 2
Whatisthevalueofv(d_zﬁ) + (d+2‘/§) ?

I 2 2
gV (3-2V3) \/(d F2VB)

(A)0 (B)4v/3-6 (C)6 (D)4v3 (E)4v3+6

Problem 3

In an after-school program for juniors and seniors, there is a debate team with an equal number of
students from each class on the team. Among the 28 students in the program, 25% of the juniors
and 10% of the seniors are on the debate team. How many juniors are in the program?

PR A] /e A s =5 AR R URANRAE T, B —NBRRRA, BAMELS A B AN B R .
EEIFES XA RFER 28 &A1 2, 7 25% ) 2B 10% s =420 7 e BA .
A XA PRAE A 2/ 4 5 AR ?

(A)5 (B)6 (C)8 (D)11 (E)20
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Problem 4

At a math contest, 57 students are wearing blue shirts, and another 75 students are wearing yellow
shirts. The 132 students are assigned into 66 pairs. In exactly 23 of these pairs, both students are
wearing blue shirts. In how many pairs are both students wearing yellow shirts?

B EFAET, 57 B EFER OIS, 715 R EFE RO . 132 45400
BT 66 % XHHREFA 23 X, BRI AR FEE O R TEE RO
LR PSR E 2 R

(A)23 (B)32 (C)37 (D)41 (E) 64

Problem 5

The ages of Jonie's four cousins are distinct single-digit positive integers. Two of the cousins' ages
multiplied together give 21, while the other two multiply to 30. What is the sum of the ages of
Jonie's four cousins?

Jonie [ PUANER Il 28 I AE 8 S AN R I — AL IEBEH . A28 Dl o B AR WS AH SR A9 21 24, 1T i A
PR AE SRS 2] 30, [ Jonie DY LA AR B A& 2 /2
(A)21 (B)22 (C)23 (D)24 (E)25

Problem 6

Ms. Blackwell gives an exam to two classes. The mean of the scores of the students in the morning

class is 84, and the afternoon class's mean score is 7(). The ratio of the number of students in the
3

morning class to the number of students in the afternoon class is 4, What is the mean of the scores of
all the students?

Blackwell % HAEPANPEIEAT . _BAFBI2AE R0 2 84, T FA3ERI 47072 70, 1
3
PR NS PR A R 4. T S E A R % 2

(A)74 (B)75 (C)76 (D)77 (E)78
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Problem 7

In a plane, four circles with radii 1 3,5,and 7 are tangent to line £ at the same point A, but they
may be on either side of . Region 5 consists of all the points that lie inside exactly one of the four
circles. What is the maximum possible area of region 5?

T E, PAEEAHA L, 3, 5, 7 MIEES EA T FH— i A, (A E AL
(R0, XIS B T DUAN I b — A P ST i, X B8 S BB T A T2
e2Y.

(A) 247 (B) 32r  (C) 64w (D) 657  (E) 84w

Problem 8

Mr. Zhou places all the integers from 1 to 225 into a 15 by 15 grid. He places | in the middle square
(eighth row and eighth column) and places other numbers one by one clockwise, as shown in part in
the diagram below. What is the sum of the greatest number and the least number that appear in the
second row from the top?

JA AN 1 2 225 B FTA BRI —A 15 x 15 17 kg R . i 1 e R (A A% (28
JUATHNID B, IR R ARG an B Fras i 7 20— RCE . TGS —
7 B RS e N R 22 /b ?

—
i al
o ]
15
Ll
bl
]

1711611511413

(A) 367 (B)368 (C)369 (D)379 (E) 380
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Problem 9
The point (¢ b} in the #3-plane is first rotated counterclockwise by 90° around the
point (1) and then reflected about the line ¥ = —. The image of P after these two

transformations is at {—9+3). What is b — a7

Xy ABFRFITH RIS P (a, b) BESeE S (1, 5) W4 Es 90° , AEIFHEL y=—x R
e ZXWRALHE P G EN (—6, 3) . Mb-agZ/b?
(A)1 (B)3 (C)5 (D)7 (E)9

Problem 10

An inverted cone with base radius 12cm and height 18cm is full of water. The water is poured into a
tall cylinder whose horizontal base has a radius of 24cm. What is the height in centimeters of the
water in the cylinder?

—ANERERAAR Y 12 HOK, RO 18 EOK A B B IR AR TR e 1K KRB A KOP R
10N 24 EHS I R AR R R RAEAR RO 2 D Y

(A)1.5 (B)3 (C)4 (D)45 (E)6

Problem 11

Grandma has just finished baking a large rectangular pan of brownies. She is planning to make
rectangular pieces of equal size and shape, with straight cuts parallel to the sides of the pan. Each cut
must be made entirely across the pan. Grandma wants to make the same number of interior pieces as
pieces along the perimeter of the pan. What is the greatest possible number of brownies she can
produce?

NIRRT T B AR R 4 1 X5 50 J1 kG . b v RIFE S RE D) O /IR S R AR R K T
B, VIR 2 5 8L 5 AT o BT VIR RES 51 28 B AN B B . WAy SRR A N AR ) S8
M S DA 2 . bR 2 Re V) H 2 /D Has 50 )RR ?

(A)24 (B)30 (C)48 (D)60 (E)64
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Problem 12

Let N = 34 - 34 - 63 - 270. What is the ratio of the sum of the odd divisors of N to the sum of the
even divisors of \?

SN =34-34-63- 270, N WELHZME N KB MR HHER 2 /7
(A)1:16 (B)1:15 (C)1:14 (D)1:8 (E)1:3

Problem 13

Let n. be a positive integer and d be a digit such that the value of the numeral 32d in
base n equals 263, and the value of the numeral 324 in base n equals the value of the
numeral 1141 in base six. What is 12 + 7

Lo IR, d 2T, R0 NERBES2dMEET 263, FFH L n AR %324
AT DL R B . 5 n+d 2202
(A)10  (B)11 (C)13 (D)15 (E) 16

Problem 14

Three equally spaced parallel lines intersect a circle, creating three chords of lengths 38: 38, and 34.
What is the distance between two adjacent parallel lines?

ZARAERERATE S AN RAHAS, B2 K509 38, 38 A1 34 (5%, [RIAHAR AT M55
AT Z A R e /0 ?

1 1 1
(A)5;  (B)6 (C)6; (DT (B)T;

Problem 15
I ! )
:T: - — ) -
The real number : satisfies the equation T . What is the value of ="' — Ta" + 27
| ! N 11 7 3
o e g g B = =V —
S xR oz WY T T p e

(A) -1 (B0 (©)1 (D)2 (B)V5
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Problem 16

Call a positive integer an uphill integer if every digit is strictly greater than the previous digit. For
example, 1357, 89, and & are all uphill integers, but 32, 1240, and 466 are not. How many uphill
integers are divisible by 15?

R — A IE BB A B A TR KT — A8y, WERE N “Im b7 mEEE. B,
1357, 89 I 5 # 2w F 3%, {H 32, 1240 1 466 WA . [HIA 2 /AN m E R sar DAyt
15 #EFR 2

(A)4 (B)5 (C)6 (D)7 (E)S&

Problem 17

Ravon, Oscar, Aditi, Tyrone, and Kim play a card game. Each person is given 2 cards out of a set
of 10 cards numbered 1, 2, 3, - - . , 10. The score of a player is the sum of the numbers of their
cards. The scores of the players are as follows: Ravon--11, Oscar--4, Aditi--7» Tyrone-- 16, Kim--
17. Which of the following statements is true?

Ravon, Oscar, Aditi, Tyrone fl Kim Judt#iixk. fF ANN—EsH 14, 2, 3, -+, 10
(¥ 10 5K P15 2 5K . B 20 R AA T T AR E ARSI AT . S BRI 7 W
Ravon-11, Oscar-4, Aditi-7, Tyrone-16, Kim-17. [a] LA FWEANE K2 IEHAR 2

(A) Ravon was given card 3.

(B) Aditi was given card 3.

(C) Ravon was given card 4.

(D) Aditi was given card 4.

(E) Tyrone was given card 7.

Problem 18

A fair fi-sided die is repeatedly rolled until an odd number appears. What is the probability that every
even number appears at least once before the first occurrence of an odd number?

AW SI 6 T T, HEIMBL R EOvik. R Bl wr, BEAME
BB R 2 7

1 1 1
(A) 120 (B) 33 (C) 20 (D) o= (E)
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Problem 19

Suppose that 5 is a finite set of positive integers. If the greatest integer in 5 is removed from S, then
the average value (arithmetic mean) of the integers remaining is 32. If the least integer in 5 is also
removed, then the average value of the integers remaining is 35. If the greatest integer is then
returned to the set, the average value of the integers rises to 4{). The greatest integer in the original
set 5 is T2 greater than the least integer in 5. What is the average value of all the integers in the

set 57

Bt S R IEBHMMARES . WRIT S PR KIS hRelR, NIHRIBEEW (A
FIIMEN 320 WIRAE S R/ NERUB AR KR, RIS AU P {E DN 35, AR SGERK T
BHONE RIS, WP F TR 40, JFOREES S W KINAEALL S v/ i 4K
K72, FERG S T BERFEEZZ T

(A) 36.2 (B) 364 (C)366 (D)36.8 (E)37

Problem 20

The figure is constructed from 11 line segments, each of which has length 2. The area of

pentagon ABC D E can be written is /11t + ﬁ where m and rn are positive integers. What

is 1 | nt
R 11 R B, FRERBKEE R 2. HLiU 2 ABCDE E‘Jﬁ%ﬂﬂugﬁiﬁ + /n

HrrmMn Z2IFEE, W mt+n220?

C D
(A)20 (B)21 (C)22 (D)23 (E)24
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Problem 21

A square piece of paper has side length | and vertices A, B,C,and Din that order. As shown in the
figure, the paper is folded so that vertex (' meets edge A1 at point €', and edge BC intersects

1
— D= =
edge AR at point F. Suppose that 3. What is the perimeter of triangle /A £ "7
—iKIEF AWK 1, TSk A, B, CHID. R, faikdrs, 45708 C

o1

- - - ! = —
VAEIDAD E S C' , IWBC 5i0ABMEZ TS E. R 3. AAECTMIREK RS

A2

A % D

A2 ®B)1+3V3 @V D)1+VE (8,

Problem 22

Ang, Ben, and Jasmin each have 7 blocks, colored red, blue, yellow, white, and green; and there

are 5 empty boxes. Each of the people randomly and independently of the other two people places

one of their blocks into each box. The probability that at least one box receives 3 blocks all of the
L

same color is 1, where m and n are relatively prime positive integers. What is 72 -+ 17

Ang, Ben fll Jasmin £ N5 5 HEUR, Bl phladt, e, Wmi, aafsgt; BF5

MEET . BRI T AR &, BT H—3RR. 20F
it

— AT TR 3 PR A RS O R v, U m T n R LR MO TE . ) mn

B AR 2 /7

(A)4T (B)94 (C)227 (D)471  (E) 542
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Problem 23
A square with side length # is colored white except for 4 black isosceles right triangular regions with

legs of length 2 in each corner of the square and a black diamond with side length 2v/2 in the center

of the square, as shown in the diagram. A circular coin with diameter | is dropped onto the square
and lands in a random location where the coin is completely contained within the square. The
probability that the coin will cover part of the black region of the square can be written as

1
196 (m + V2 + ?1')
, Where @ and b are positive integers. What is e + &?

mEpR, E—NAKN 8 MIETT T, BREMEAR 4 MEMALKAN 2 MR OEEREA=
MR, Adoab— Ny 2 RO A RIX I, HRE2 AEG. —MERN 1 HIE
AT R LS e T e A P N Tyt o O T B A e SR R RS = e B sy 1L e

L (m—l—h\/ﬁ—l—ﬂ')

S B AT LS i 196 , Hfa b Z2IEEH. Hath 22

V. N

A 4

(A)64 (B)66 (C)68 (D)70 (E) 72
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Problem 24

Arjun and Beth play a game in which they take turns removing one brick or two adjacent bricks from
one "wall" among a set of several walls of bricks, with gaps possibly creating new walls. The walls
are one brick tall. For example, a set of walls of sizes 1 and 2 can be changed into any of the

following by one move: (3:2), (2,1, 2),(4), (4,1), (2,2),¢r (1,1, 2).

— -~
! |:| ?

Arjun plays first, and the player who removes the last brick wins. For which starting configuration is
there a strategy that guarantees a win for Beth?

Arjun 1 Beth Bt—/MiFxk, AATFEIAN—N G B pl, nIRedE R “85 7 ERER—
Tt B HRAH QIR o 3 s (1) v BE AR FOAE B sy FE— Ao 9lan, — el 4 Bt R0 2 Hehite 2 B )
Al LB — IR EREA N LRI — R . (3, 20, (2,1, 2), (4, 4, D,
(2, 2) ##& (1, 1, 2 .

——
) |:| ¥

Arjun ESITIG, WERGE fn — SRR SR IE . XTI 7Y, Beth n] DLA A RESR
e 2

(A) (6,1,1)  (B)(6,21) (C)(6,2,2) (D) (6,3,1) (E)(6,3,2)

Problem 25

Let .5 be the set of lattice points in the coordinate plane, both of whose coordinates are integers

between I and 3(), inclusive. Exactly 300 points in .5 lie on or below a line with equation ¥ = e,
0

The possible values of r lie in an interval of length E, where . and b are relatively prime positive
integers. What is @ - b7

B S SEARBR-T I AN ALBRAR AN 1 21 30 2 [A) (045 1 A1 30) HUBEEHIAS AL ISR & .
£ S G IFA 300 S RAEMNT gy = maf L EaE A T ELM T . m KA REER
i

RN BEIIX ], b a A1 b & B R IERES. [ a+b /b7
(A)31 (B)47 (©)62 (D)72 (E)85

10



