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Round 1
Problem 1

|x] is the largest integer less than or equal to x. Find

521
Z [logy n]
n=1

x| REFEE x HRAEH. K ¥

521

n=1

[logy n) HITE.
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Problem 2
FMBEAFAREMIEFF. K cosa BIE.

All squares in the following diagram are unit squares. Find cos .
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Problem 3

Lola has eleven earrings consisting of 3 distinct pairs and 5 single earrings
that do not pair with any of the others. She takes earrings out one at a
time and stops immediately after she gets a pair of earrings. Let m be
the number of ways to achieve this if earrings in a single pair are
considered identical. What is m (mod 1000)?

Lola H+—"H3if, 8 3 XARZHAMF 5 NMERAEFIR, x&Ead
HIFZ EARAALE. t—XEH—1HF, —BEEH-XHIEE
1. MREREENMHPRRAATRSH, K m 2RUXFHAREH—37
HIrgI 75 &S (mod 1000).
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Problem 4

A sequence of numbers is defined by the recurrence relation

ap = an—1 + ap—o for n > 3, with a; = 1 and a; = 2. What is the value
of aggas modulo 57

—MNFIRBIARER an =an-1 + a2 BX, XFn>3, Ha =1
%D do = 20 3}? d2024 mod 5 E"J{Eo
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Problem 5
|x] is the largest integer less than or equal to x. Find

2024
/ [log, x| dx
0

x| BFET x EXEH. KRS

2024
/ |logs x| dx
0
HE.
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Round 2
Problem 1

SOIVe:
logy x — logg x + log 5 x =13
Rz

logy x —logg x +log 5 x = -

(O < Fr <=
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Problem 2

Terry has 4 cards: , , , . The card can be teared in half

and become 2 cards: @ & @ How many distinct 4-digit numbers can
he make? (Numbers can't start with @)

Tery HASKFKA: 1,2, 4, 8. FF 8 ATMIAMFER 2 ikFhH: 0
0. MAEESES DNTEE 4 (8 ? (BFAEEL 0 FFk)
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Problem 3

Amy, Bob, Cathy, Danny and Eddie are preparing for a football match.
Starting from Amy, each student must pass the ball to one of the other
four students with equal normalability. How many valid ball-passes are
there if the ball returns to Amy right after 5 passes?

Amy, Bob, Cathy, Danny 1 Eddie IE7E/& BEKELE. M Amy FFI§,
BN FEVLTEKESEMINFEDRR—, BIRBE. WRKES
REEZEREE Amy, BAFEZDHEREERAR ?
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Problem 4

Given that f(x) = \/x—}— Vx4 /x+ -+, find [ fix)dx.
B x) = Vx+Vx+Vx+ -, KRRy [ fx)dx.
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Problem 5

What is the last three digits of 229247
k 220 MREZEF.
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Round 3

Problem 1

Let AABC be a right triangle with /A = 7 and tan B = %. If the angle
bisector of ZA intersects AABC's circum circle at another point D, what
is the length of BD?

i AABC B—AEB=F, Hif Z/A=7 HtanB=23, JIR /A
HATESES AABCHISMEBES— = D 3%, K4%&E BD MKE.
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Problem 2

Consider a sequence {a,} where each number is the product of the
previous two terms plus 1 (a, = a,_1a,—2 + 1). If there are three
consecutive terms a, b, ¢ in this sequence such that such that b = 2a and
¢ = 3a, find the sum of all possible values of a.

EE—NFS {a), HPE—TIRATATFEREM 1 (B

dp = dp—1 ' dn-2 + 1)0 ﬂﬂ%ﬁﬁ']qqﬁﬁf/\ﬁzilﬁ a, b, c 1%?%
b=2a B c=3a, KFTAFEER a KIERIFD.
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Problem 3

If vectors a, b satisfy the following conditions: |b| = 5/2,

cos<;,72> = 3/5, for A € R, the minimum value of b — Aa is 2, which is
taken when A = 3/7. What is the value of |a — b|?

MREE 2 70 b HREUTEM: bl =3, cos(a b) =2, WFEELY
?E, b—a WIR/MER 2, BIXAMR/METE ) = 2 BREEG. K [a— bl By
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Problem 4

All segments in the following diagram have length 1. Za is marked in the
diagram. Find cos a.

FBELBKER 1. EHRRIETH a. K cosa HIE.
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Problem 5

On February 30", Lola is given an infinite supply of sticks of length 1
that could be put in one-one correspondence with the reals. She decides
to spice up her garden by arranging the sticks in a way such that the tips
form a sine curve. Next, she tilts the sticks in a way that the angle 6
between the stick and the vertical direction and the arc length s of the
original upright sine curve satisfy the following relationship

T 27
0= 5 sin ( 7 ),
where [is the arc length of the sine curve y = sin x after it traverses one
period. What is the angle between the horizontal plane and the tangent
of the new curve formed by the stick tips at L of a period?
72 A 30 H, Lola 1387 —/ Rt F'EI’J L KERRTF, XLRF
TU??&——ﬁEO%&EﬁﬂﬂTﬁTﬁ%ﬁ?%i%%%T@,
EFEFHRIREE—1EZM L. RE, ERFER, FEEREF
SEEAEZERNAE 0 FREEILIEZMERIIK s BRUTXER

- T . 21
o 6 s TS éPHormula

Hep | RIEZ#E y = sinx EEB—EAHEIKHKE. & ; A
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Easy

Problem 1

(Numerical calculator involved) There are two arithmetic sequences {an}
and {b,} with sums S, and T, respectively. Given that 3= = 203 \vhat

is the value of 32024 ?

uﬁﬂﬁ/\%’%ﬁﬁﬂ {a.} #0 {b,}, EMEIFAS A S, F1 T,. B5A
S, -T,= 2n+3 jz 32024 E".-”Eo

b2024
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Problem 2

Find the coefficient of x* in the expansion of (1 + 4x)® x (2 — 3x)5.
HERAX (1+4x)° (2-3x° H, X THRBRESD ?
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Problem 3

Mr. Uracil distributes 10 identical candies to four children Adenine,
Thymine, Cytosine, and Guanine. If all children must receive at least one
candy, and A only wants an even number of candies, how many ways can
Mr. U do this?

Mr. Uracil 5/ #%F Adenine, Thymine, Cytosine, 1 Guanine 4% 10
MERRER . URABERFHLREVBE—MER, FEARRE
E—NMBEMER. Mr. UBZOMSEAR?
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Problem 4

Consider the following pentagonal tiling. What is the ratio of the side
length of the smallest pentagon present in the graph to that of the
largest?

EFERTEHNILOEGEY. EEPSR/NNEIENEKERERNEBR
IR S ?

N
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Hard

Problem 5

Murray is not a very clever traveling salesman. He starts on a vertex of
K5 and embarks on a simple circuit walk. What is the expected length of
his walk?

Murray — DN AKESBARIMRITHSH R . A KS BI— NS T, 7
BT —RERMBREST. NS ITHRBKERSD?
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Problem 1

Let H, I be the orthocenter and incenter of AABC, respectively. Denote
by D, E, F the foot of perpendiculars on BC, AC, and AB, respectively.
Let M be the center of the circumcircle of ADEF. If ZI =90° and
ZH=15° What is 427

& H, I 53R AABC IERH.OFRYIAL. 18 D, E, FoRIR
BC, AC, 1 AB ERIZER. 1§ M 2 ADEF WIS MEEIRIF L. R
Z1=90° B ZH=15°, 3k 22 Hy{E.
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Problem 2

Lola plants two trees 10 units apart in the 2-D plane. Tree A grows 1

unit taller every year, while tree B grows 0.5 units taller every year. At
the end of each year, the tips of tree B do either of the following with
equal normalability:

» bifurcate and lengthen from 0 with the same growth rate in the
following year. The bifurcated branches form an angle «
(0 < & < 30") with the vertical direction.

P continue growing in its original direction at the same rate without
bifurcations.

What is the expected number of years for the branches of tree B to
intersect tree A?

Lola 7£ 2-D E_LMHE T WIRAS, EA1MEEE 10 MR & A BFK
B 1AL, i B BEKE 0.5 M. BFXK, #f B WIURER

HETHENTER.
- AR 0 FHLUBRE K ERET— . H RS SER
HEFEEAE o (0<a<30°).

- BEL ARG ERELRASE LK, REHR. [ rtormun

#f B MRS A BXHTHBFEREZD 7
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Medium
Problem 3

Let z= 1+ v/3i, what is the value of the real part of z2024?
% z=1+3i, K 2" ByCEAIE.
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Problem 4

Find the value of the series 311—1+3%+3%
KREH 1 H+2- H+3 5+ HIE

o

+---. (Mcqueen)
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