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1. Every morning Aya goes for a 9-kilometer-long walk and stops at a coffee
shop afterwards. When she walks at a constant speed of s kilometers per
hour, the walk takes her 4 hours, including ¢ minutes spent in the coffee
shop. When she walks at s + 2 kilometers per hour, the walk takes her 2
hours and 24 minutes, including t minutes spent in the coffee shop. Suppose
Ayawalks ats + } kilometers per hour. Find the number of minutes the walk

takes her, including the t minutes spent in the coffee shop.

HFRXFLE, Aya 3479 +K, REhdabEFE, SRAE s FRGE
RIRFAT AN, EMIBREZ4 D0, QBamEEg6t a4, L3
B s+ 2 R IR BEAT AN, BEAMTEREEZ2 0T 24 547, ai6fidddk
JEAR Bt 4. BIK Aya AR s + 5 TOREGREATA, AL EATE
FESZ Vo, QiEfarbET R et 542

Answer | %%

2. There exist real numbers x and y, both greater than 1, such that
log, (y*) = log, <x4y> = 10.
Find xy.
BEXRTINEHxFy, HE
log, (y*) = log, <x4y> =10,
K xy.

Answer | & %:
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3. Alice and Bob play the following game. A stack of n tokens lies before them.
The players take turns with Alice going first. On each turn, the player re-
moves either 1 token or 4 tokens from the stack. Whoever removes the last
token wins. Find the number of positive integers 1 less than or equal to 2024
for which there exists a strategy for Bob that guarantees that Bob will win

the game regardless of Alice’s play.

Alice #f» Bob 3L T i #9755 Ko WATE AT A B A —3 09 n NFH, RELRBE
1, Alice 45, A—k, RETUMBEPIE 1 AR 4 NED, BERSE
— NE AR, T RET 2024 49 E K, AL VAKTOUMEA
n, 1£4% Bob A& —FF K wk, £t Alice dnfT473h, ALK A TIHM?

Answer | £%: |809

4. Jen enters a lottery by selecting four distinct elements of S = {1,2,3,4,5,
6,7,8,9,10}. Then four distinct elements of S are drawn at random. Jen
wins a prize if at least two of her numbers are drawn, and she wins the
grand prize if all four of her numbers are drawn. The probability that Jen
wins the grand prize given that Jen wins a prize is %, where m and n are

relatively prime positive integers. Find m + n.

Jen @it MEA S = {1,2,3,4,5,6,7,8,9,10} + it F w9 AR [ 69 T & S Ao dh
o REWARFANGALFBAEE S PHALMI, 4o R Jen BN HKESH
AT, ARARHKKRT; do R Jen B MEAAHIRT , AR L4
FmiF kL, Alen FELGART, iFREGBEN L FdmAfn 2
LR ERER. Km+n.

Answer | &%
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5. Rectangle ABCD has dimensions AB = 107 and BC = 16, and rectangle
EFGH has dimensions EF = 184 and FG = 17. Points D, E,C, and F lie
on line DF in that order, and A and H lie on opposite sides of line DF, as

shown. Points A, D, H, and G lie on a common circle. Find CE.

#E4% ABCD ¥, AB = 107, BC = 16, #4E# EFGH ¥, EF = 184,
FG =17, B f+, & D, E, C, F#&WAFEFALDF £, ¥ AfH
A& DFaymf. %A, D, H, GEFR—/H=L. KCE.

q G

A B
Answer | Z%:

6. Consider the paths of length 16 that follow the lines from the lower left cor-
ner to the upper right corner on an 8 x 8 grid. Find the number of such paths

that change direction exactly four times, as in the examples shown below.

FRAEBXBHTHAY, NETARALANKEA 16 69312, REFAT
B AT R W R AR ER, TESE T XFNH T

Answer | & %:

7. Find the greatest possible real part of

96 + 144i
(75 + 117i)z + %

where z is a complex number with |z| = 4. Here i = v/ —1.

Kz AN, H|z| =4, X
96 + 144i

(75 +117i)z + =

TR A TRAL. K E i = /L,

Answer | &%
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8. Eight circles of radius 34 can be placed tangent to side BC of /AABC so that

the circles are sequentially tangent to each other, with the first circle being
tangent to AB and the last circle being tangent to AC, as shown. Similarly,
2024 circles of radius 1 can be placed tangent to BC in the same manner.
The inradius of AABC can be expressed as %, where m and n are relatively

prime positive integers. Find m + n.

o BB, TR E 8 NF42% 3469 H 5 AABC #931 BC #a4m, {24348 4R
W HARAR LI, % —ANE 5 ABAawr, R — AR 53 ACHbr. £
L8, YAAB ) 84 7 R A9 T WA B 2024 k424 1 898 532 BC 4a4r. AABC
AR FETARTA D, AP mfon LERHEER. Km+n,

A

Answer | &% |197



9.

10.

11.
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Let A, B,C, and D be points on the hyperbola % - % = 1 such that ABCD

is a rhombus whose diagonals intersect at the origin. Find the greatest real

number that is less than BD? for all such thombi.

BA, B, C,DERMEL L =11, 73 ABCD Rt fi 5 T8 &8
EHo RFKRFEH, HAFHTFHAZFGEY, €0 F BD%

Answer | & %:

Let AABC have sidelengths AB = 5, BC = 9, and CA = 10. The tangents to
the circumcircle of AABC at B and C intersect at point D, and AD intersects
the circumcircle at P # A. The length of AP is equal to %, where m and n

are relatively prime positive integers. Find m + n.

ANABC $9 =1 %2 AB=5, BC=9, CA=10, it B #= C 45 AABC # 4}
BRMWEMZTED, A% AD 53R F 5P (P#AA). AP ¥KET
AF T AL, Kb mAfen REAFHEELK, Lm+n,

Answer | &%

Each vertex of a regular octagon is independently colored either red or blue
with equal probability. The probability that the octagon can then be rotated
so that all of the blue vertices move to positions where there had been red
vertices is 7}, where m and n are relatively prime positive integers. Find

m —+ n.

ENAHGEANREIRIE T EFMEGARCEREE, A L EHTAET I
B R EANAH R CNBFHIRRLEM L ENBEAS T, L m
Fan X BIRIEREF, Km+n.

Answer | &%



12.

13.

14.
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Define f(x) = ‘|x| - %) and g(x) = ‘]x| - 411‘ Find the number of intersec-
tions of the graphs of

y =4g¢(f(sin(27rx))) and  x = 4g(f(cos(3my))).

RAf(x) = |lv - 3| o g(x) = [l - 3| %

y =4g(f(sin(27x))) A= x = 4g(f(cos(37y)))
B R 89 3 & 8 A4

Answer | &%

Let p be the least prime number for which there exists an integer n such that
n* 4+ 1 is divisible by p?. Find the least positive integer m such that m* + 1
is divisible by p?.

Ep REDCFHK, BAWR: AEEHn, 500+ 1T p? ¥ik. KR
B ERB m, EAFmt+ 1 T p? k.

Answer | K £:

Let ABCD be a tetrahedron such that AB = CD = /41, AC = BD = /80,
and BC = AD = /89. There exists a point I inside the tetrahedron such
that the distances from I to each of the faces of the tetrahedron are all equal.
This distance can be written in the form %ﬁ, where m, n, and p are positive
integers, m and p are relatively prime, and 7 is not divisible by the square

of any prime. Find m + n + p.

f v @ik ABCD ¥, AB = CD = /41, AC = BD = /80, BC = AD =
V89, few@mikeg WAL —ANE T, 1543 ] 5w @ik eg 5@ 69 36 5 A48
Fo IANIEBTURETA mpn, X m, n, p REER, mFfp ZLiT, n R
TAHAEAT R $09 F 7 $bho K m+n+po

Answer | &%
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15. Let B be the set of rectangular boxes with surface area 54 and volume 23. Let
r be the radius of the smallest sphere that can contain each of the rectangular
boxes that are elements of B. The value of r? can be written as g, where p

and q are relatively prime positive integers. Find p + 4.

BB RK@ARA 54, kAR 23 M PTA KT M ARG b EREBEL BT
BARFTHRAG ARG LB, P TARTAH L, AF phog REFHE
¥EH. Kp+q.

Answer | &%



