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Problem 1
What is the value of 1234 + 2341 + 3412 + 41237

Fik X 1234 + 2341 + 3412 + 4123 #4942 % V2
(A)10,000  (B)10,010  (C)10,110 (D) 11,000

Problem 2

What is the area of the shaded figure shown below?
TAYRYROERAES J?
X |

4

_
0 1 2 3 4 5 6

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

(E) 11,110
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Problem 3

At noon on a certain day, Minneapolis is & degrees warmer than St. Louis. At 4:00 the temperature
in Minneapolis has fallen by 7 degrees while the temperature in St. Louis has risen by 3 degrees, at
which time the temperatures in the two cities differ by 2 degrees. What is the product of all possible
values of N7
¥ — X &% F, Minneapolis #) 7 ig tk St. Louis & N &. 4:00 8, Min-
neapolis 89 %2 FTHT 5 &, M St. Louis 89 %@ LA T 3 &, it AR
T REME2 E. B N A TRALGRRAS )2

(A)10 (B)30 (C)60 (D)100  (E)120

Problem 4

i,

222
=8

Let 7 . Which of the following is equal to 4

" n
itn =82, AUTR—AFTF ;2

(A} 411]1[:' {B] 22022 (C} 82[]18 (D] 43031 [E‘) 43{332

Problem 5
i

Call a fraction E, not necessarily in the simplest form, special if « and & are positive integers whose
sum is 15. How many distinct integers can be written as the sum of two, not necessarily different,
special fractions?

@%a#bimﬁﬁ,é%wm,%z»ﬁg,t&i@%ﬁﬁm&,ﬁ
BRI, FIA B T ATE 8 T AS BB AR R Fo, RTHH
PP eI TSR

(A)9 (B)10 (C)11 (D)12 (E)13
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Problem 6

The largest prime factor of 16384 is 2 because 16384 = 2'" . What is the sum of the digits of the
greatest prime number that is a divisor of 1635835?

16,384 e 298k ég R K E AR 2, B # 16,384 =214, 5 16,383 69 £ 3P 64
BREMGBLEMFZ RS )2

(A)3 (B)7 (C)10 (D)16  (E)22

Problem 7
Which of the following conditions is sufficient to guarantee that integers x, ¥, and z satisfy the

equation®(® —y) +yly — 2) + 2(z —2) = 17

ATIRASFAF T AR 2 x. y Foz ith R A42
X(x—y)+y(ly—2)+z(z—x) =17

(A)@ > Yandy = =

(B)z=y—lgdy=12z—1

(Clz=z+1lggy=a+1

D)r=zgqv—1=u

(E)z+y+z2=1
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Problem 8

The product of the lengths of the two congruent sides of an obtuse isosceles triangle is equal to the
product of the base and twice the triangle's height to the base. What is the measure, in degrees, of the

vertex angle of this triangle?

RAFRZAVAFTMEFNARGRRFTRAS =AW LRAS N HIE
B RAR. FIEANZABHTAARS JE?

(A)105 (B)120 (C)135 (D)150  (E) 165

Problem 9

Triangle A B is equilateral with side length .. Suppose that (7 is the center of the inscribed circle
of this triangle. What is the area of the circle passing through A, (7, and *?

ZAM ABC A KA 6HFA=ZAFK. BRILO AEIANAZAXGA AR
&, W%t A, OFCHEGGRES F?

(A)9r  (B)12r  (C)18w (D)24rw  (E) 27w

Problem 10
What is the sum of all possible values of # between (1and 36() such that the triangle in the coordinate

plane whose vertices are(cos 40°, sin 40°), (cos 60°, sin 60°), and (cost”,sin 1" )is jsosceles?

A~F 0 #2360 Z 18], 5 B Ak 4F 4 47 -F @ P 7,5 4 (cos40°,sin40°) , (cos 60°, sin 60°)
Fo (cost®,sint®) 89 = A R FREGA T t G ER RS V2

(A)100 (B)150 (C)330 (D)360 (E)380
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Problem 11

Una rolls £ standard 6-sided dice simultaneously and calculates the product of the 6 numbers
obtained. What is the probability that the product is divisible by 47

Una [ Bf#5 ik 6 MARAES A 6 AN@ IR T, 3t 47549 6 A 3a) AR, 19
Rfem 4 KR ERLS V2

187 63

3 57 59
(A) 1 (B) 61 (C) 61 (D) 192

Problem 12

For n a positive integer, let f(1)pe the quotient obtained when the sum of all positive divisors

12
14)=(14+2+7T+14) + 14 = —
of n is divided by . For example,f( )= +24+7+14) T What

s J(T68) — f(381)?

AFIEHE n, 4 f(n) An A EARIABRAN TG #lde,
FO14) = (1+2+7+14) + 14 = 22 {9 f(768) — f(384) & $ '3

7
1 4 8
A) — B) — C)1 D) - E) -
Az B ©1 D3 (®;
Problem 13
_ 2n sin 3¢ - sin 6¢ - sin 9¢ - sin 12¢ - sin 15¢ o

0= —,
Let 11 What is the value of sin ¢ - sin 2¢ - sin 3¢ - sin 4de - sin 5e

: 27 _—
'L‘?ﬂ;(.':ﬁg ﬁlt_i\,
sin3c - sin6c - sin9c¢ - sin 12¢ - sin 15¢
sinc-sin2c¢ -sin3c¢ - sin4c - sinbc¢
GO 2
V11 V11 10
(A) -1 (B)—— (C) — (D) — (E)1

D ] 11
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Problem 14

Suppose that P(z), Q{z} and F1{%) are polynomials with real coefficients, having degrees 2, 3,

and 6, respectively, and constant terms [, 2, and 3, respectively. Let A" be the number of distinct

complex numbers = that satisfy the equation P(z) - Q(2) = R(2) what is the minimum possible

value of \?

fiik P(z). Q(z) # R(z) REAKSAX, KHAHHA2 346, ¥#A
SAIA 1 2403, 4N A#HAFE P(2) Q(z) = R(z) HRRA Lk z 894
o FIN 6RDTRALES 2

(A)O (B) 1 (C)2 (D)3 (E) 5

Problem 15

Three identical square sheets of paper each with side length f: are stacked on top of each other. The
middle sheet is rotated clockwise 3007 about its center and the top sheet is rotated
clockwise 6:()” about its center, resulting in the 24-sided polygon shown in the figure below. The

area of this polygon can be expressed in the form & — ff'-./E, where , b, and ¢« are positive integers,

and « is not divisible by the square of any prime. What is @ -+ b + ¢?

ZRAMBI A KA 6 HEFTHKA AL —R. RBTRGHKA L P
WA B4t Ak dE 30°, S E @4k Sk il ot 4t Ak 45 60°, B Akt T B BT
24 ih%. IANASAHEBBRTAAa—byec it XEkF, EPa. bFc
REHY, HH o RERETERGFHZ ¥R, Mlatb+c A %02

(A)75 (B)93 (C)96 (D)129  (E)147
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Problem 16

Suppose r, b, « are positive integers such thata + b + ¢ = 23and

ged(a, b) + ged(b, ¢) + ged(e, a) = 9.what is the sum of all possible distinct values
of a® + b* 4 ¢*

it a. bfoc A EXHY HRAEFHa+b+c = 23, AR ged(a,b) +
ged(b,c) + ged(c,a) = 9. 1 a® + b? + ¢ 89 Fr A ) 69 7T fe 4l o % Ao 2
%02

(A)259 (B)438 (C)516 (D)625  (E) 687

Problem 17

A bug starts at a vertex of a grid made of equilateral triangles of side length L. At each step the bug
moves in one of the £ possible directions along the grid lines randomly and independently with equal
probability. What is the probability that after 5 moves the bug never will have been more than | unit
away from the starting position?

—RAEFAHRARKAIHGFA=ZAHARGAEGEARELEL. F—F,
R F R AU 69 5 A R AE K A 6 AT HE 69 7 6 X — 45 3 3] 48 4R 69 T ...
LS FHFHE, RTFEFREEAARIARLL ] BERS )2

13 7 29 1 1

(A) 108 (B) =1 (C) 216 (D) 57 (E) 6
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Problem 18

1
Up = — _ o D2
Set 4 and for & = 0 et Uk+1 be determined by the recurrenceti+1 = 2tg — 2.

[l'U.L. —_lr_.-| E 51000 7

This sequence tends to a limit; call it L. What is the least value of & such tha

1 .
" Uy = Z, ¥ k>0, Uk 41 [bl‘fﬁ—ﬁiiillk;*l = 22Uy —211% B E . XANET)
A8 T RAMIR, 2H4 L. #H 2
1
lup — L| < 51000
f k i ML S 2
(A)10 (B)87 (C)123 (D)329 (E)401

Problem 19

Regular polygons with &, 5, 7, and % sides are inscribed in the same circle. No two of the polygons
share a vertex, and no three of their sides intersect at a common point. At how many points inside the

circle do two of their sides intersect?

A5.6.7F8FANESAHMANBER —ABAP. EEBHNEAHEHR
AEME, FALEIAZF5AHGARIT—5. XL SAHGHF
LB AT RS ZER S S A

(A)52 (B)56 (C)60 (D)64 (E)68

Problem 20

A cube is constructed from 4 white unit cubes and 41 blue unit cubes. How many different ways are
there to construct the 2 x 2 x 2 cube using these smaller cubes? (Two constructions are considered

the same if one can be rotated to match the other.)
—ANIFERHGANGERIL T F R 4 AN E PAE 5 FARM AR 1Ak
BRI IFERRMBEZ2X2X2ELHFK, RASIHARHFTE? (4o
R—AH R T Ll e m A S — AR, MAABHHELMEG.)
(A) 7 (B) 8 (C)9 (D) 10 (E) 11

8
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Problem 21
For real numbers =, let
P(x) = 14cos(x)+isin(x)—cos(2x)—i sin(2z ) +cos(3x )+ sin(3x hyhere ¢ = vV—1. For

how many values of & with 0 < @ < 27 doesI’(2) = 07
AT A x, &
P(x) =1+ cos(x) +isin(x) — cos(2x) — isin(2x) + cos(3x) + i sin(3x),

Abi=v—-1. £0<x<2n P, H$ VA A x{L#H L P(x)=0?
(A)0 (B)1 (C)2 (D)3 (E)4

Problem 22
Right triangle A B has side lengths B> = 6, AC' = § and AB = 10,

A circle centered at (7 is tangent to line BC' at B and passes through A. A circle centered at I is
tangent to line A’ at A and passes through B. What is (2 77?

AB=mM ABC )i kA BC=6, AC=8, AB=10. X0 AB <& H
L4 BCHanF B, #0%2its5 A. AP ABCHE L5 H4 ACHanT
A, #8235 B, FIOP&KkEALS V?

20 35 3

23 T
W3 ®L ©F Oz ®3
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Problem 23

What is the average number of pairs of consecutive integers in a randomly selected subset

of & distinct integers chosen from the set {1,2,3,..., H'ﬂ}? (For example the

set 11: 17,18, 19,30} has 2 pairs of consecutive integers.)

FEMES {1,2,3,...,30) PRALEES ARE ERBRNTFE, Lbik
GEHATHAGFHMES VP (B, %4 {1,17,18,19,30} + 4 2 2+ 4
4 )
29 29
0

@: ®. ©. M ®I

Problem 24

Triangle A BC has side lengths 18 = 11, BC" = 24 34 (7 A = 20. The bisector

of / BAC intersects BC' in point 1, and intersects the circumcircle of /A ABC! in point &' # A,
The circumcircle of /A B E I intersects the line A B in points 2 and £~ # . What is C'F?

=% ABC ¥ii¥k % AB=11, BC=24, CA=20. ZBAC 4 ¥4 4 5
BCHaZF&D, #85 AABC ¢sr3: M4 X F .5 E # A. ABED #35M3%
5% ABARXFEBfF#B, CFHKAERS V?

(A)28 (B)20vV2 (C)30 (D)32 (E)20V3

10
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Problem 25

For m a positive integer, let R{n) pe the sum of the remainders when n is divided
by 2,3, 4,5 6,7, 89 and 10. For
example, f1(15) =1+0+3+0+3+1+7+6+5= 26 o many two-digit positive

integers n satisfy £2(n) = R(n+1)7

AfFIESEn, 4R(n) Ankil2, 3. 4. 5. 6. 7. 8. 9410 8944
Foo 4o, R(15) =1+0+3+0+3+1+7+6+5=26. FH % V4%
{riE ¥ % ni#HE R(n)=R(n+1)?

(A)O (B)1 (C)2 (D)3 (E)4

11



