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INSTRUCTIONS | 528

. DONOT TURN TO THE NEXT PAGE UNTIL YOUR COMPETITION

MANAGER TELLS YOU TO BEGIN.
FEARNCE % ZITF % H57R T > 1 A ZERIIT bt T -

. This is a 25-question multiple-choice competition. For each question, only one

answer choice is correct.

X E ARSI o FHEEE IR -

. Mark your answer to each problem on the answer sheet with a #2 pencil. Check

blackened answers for accuracy and erase errors completely. Only answers that are
properly marked on the answer sheet and appear sufficiently dark will be scored.

TR H I R # 2B AR TEAE R R b o TR AR 1 R 0
HERTE > FIAG R e R B 2 » AR R B RRR BBl 2
G IR E R A W

. SCORING: You will receive 6 points for each correct answer, 1.5 points for each

problem left unanswered, and 0 points for each incorrect answer.
VRO AHERH EXR6S 0 ANERLSSD > B0 o

. Only blank scratch paper, rulers, compasses, and erasers are allowed as aids. No

calculators, smartwatches, phones, computing devices, protractors, or graph paper
are allowed. No problems in the competition will require the use of a calculator.

SREMEH 22 AR RRAR ~ R~ BIAFIAS B AR 4B TR » A irias A ds
TS S ERETR  TAL - TS BASEIRAR o TERE PSR R
WWIREAE T o

. Figures are not necessarily drawn to scale.

BIEA— et L2z il -

. Please bubble in carefully the mobile phone number used for registration. This

mobile phone number will serve as your unique identification number. Please
double-check it for accuracy, as the organizing committee will not accept appeals
for scores invalidated due to a wrong number.

TETEZ R PSRRI A T FALS 85 - % TS BH AR 2% A — R AR
B S INEIE . TSR SEURSUTCR > AR S AEZ IS
HF

. You will have 75 minutes to complete the competition once your competition

manager tells you to begin.

W% EMEATFIG)E > (KA 757 Bh ek I 1] 52 s -

. All problems are provided with a Chinese translation for reference. In case of any

discrepancy between the Chinese and English versions, the English version shall
prevail.

JI A L E AR SCRIRAE I 2% o MR T RSP RRA Z A E 225 > LA
SCHRA I
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1. The instructions on a 454-gram bag of coffee beans say that proper brewing
of a large mug of pour-over coffee requires 23 grams of coffee beans. What
is the greatest number of properly brewed large mugs of coffee that can be

made from the coffee beans in that bag?

—REFH 454 Lty 2 AL L5 &, e — KT E %
23 fomeE 2. FURBATAE, Mok 2 & ST ANE S U AR KR ?

(A) 16 (B) 17 (C) 18 (D) 19 (E) 20

. Jerry wrote down the ones digit of each of the first 2025 positive squares:

1,4,9,6,5,6,.... What is the sum of all the numbers Jerry wrote down?

]erry ETTI];TZOZS /]\Jlfik%i%jféﬁjl\4iéi'? 1; 47 9, 6) 5> 6’ cee 1
Jerry B F#pTA Kb A RS b?

(A) 9025 (B) 9070 (O 9090 (D) 9115 (E) 9160

. A Pascal-like triangle has 10 as the top row and 10 followed by 1 as the
second row. In each subsequent row the first number is 10, the last number
is 1, and, as in the standard Pascal Triangle, each other number in the row
is the sum of the two numbers directly above it. The first four rows are
shown below. What is the sum of the digits of the sum of the numbers in
the 12th row?

B ANZATEKEP, $—47A10, £=47H 108 1. ZEHE—IT, %
—AHA10, RE—AHEL, B RAARRGHEZ AL, FHE6Lwsg
ARARL LT mAS A, THRTT RSO, £EE 1247757
HHH G Fe, PVEAE A B F L AR S D
10
10 1
0 11 1
10 21 12 1

A) 11 (B) 13 Q) 14 (D) 16 (E) 17
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4. The value of the two-digit number 4 b in base seven equals the value of the

two-digit number b 4 in base nine. Whatisa +b?
Lt BRI ab EE T AR BB DabiE. Flat+b 2% )2
(A) 7 (B) 9 (O 10 (D) 11 (E) 14

. In AABC, AB = 10, AC = 18, and ZB = 150°. Let O be the center of

the circle containing points A, B, and C. What is the degree measure of
/ZCAO?

# AABC %, AB=10, AC=18, B /B=150°. % O A%t A, B, C
ZEMEGEs. 8 LCAO 8 EH2 % V2

(A) 20 (B) 30 (C) 40 (D) 50 (E) 60

. The line y = %x + 1 divides the square region defined by 0 < x < 2 and

0 < y < 2into an upper region and a lower region. The line x = a divides
the upper region into two regions of equal area. Then 4 can be written as

s — /t, where s and t are positive integers. What is s + ¢ ?

AZy= x+1#HB0<x<2#0<y<2ZLHEFHEHRS AL
FERBATHFEH. A&x=a ¥ EFERHIRASAOREFHRK. ©
Faa TRABEM s —VEHHBX, Lbsht REEH. Fs+t25

(A) 8 (B) 9 Q) 10 (D) 11 (E) 12

. Emmy says to Max, “I ordered 36 math club sweatshirts today.” Max asks,

“How much did each shirt cost?” Emmy responds, “I'll give you a hint.
The total cost was $A B B.B A, where A and B are digits and A # 0.” After
a pause, Max says, “That was a good price.” What is the cost of each shirt

in dollars? (Round to the nearest integer.)

Emmy 3 Max #t: “&4 KT T 36 #4544 0915 34 . 7 Max 9: “HG4FiE
#45 % V427 Emmy © &0 ‘R R— AT, $RAZLSABBBA, #

PARBREFEAFO. HMT — T/, Maxit: “TAHER T
Bl A EHA GRS S E L (W BNE| HE)

A) 11 (B) 14 Q) 15 (D) 17 (E) 18
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8. Frances stands 12 meters directly south of alocked gate in a fence that runs

10.

east-west. Immediately behind the fence is a box of chocolates, located x
meters east of the locked gate. An unlocked gate lies 10 meters east of
the box, and another unlocked gate lies 9 meters west of the locked gate.
Frances can reach the box by walking toward an unlocked gate, passing
through it, and walking toward the box. It happens that the total distance
Frances would travel would be the same via either unlocked gate. What is

value of x?

—E R BHAGMAL LA — B 48917, Frances 35/ L4189 1T E & 7 12
Kb, BETFEHGTRR x 24, ENEMEN A —&T LS. £
B EANERER 10 RAH — R ESGTT, BLELESMITAEI KATH H —
B A 8911, Frances ST X @ — B 401, FEE, REBRART LA
& RBIET—RBEABG AR L) &Y ERERMEN. ] x ML
%V

(A) 45 (B) 5 (C) 55 (D) 6 (E) 6.5

. How many ordered triples of integers (x, y, z) satisfy the following system

of inequalities?
HRATARFXULG LA FEHA (v y,2) B % I A?

—x—-y—z< -2

—x+y+z< 2
x—y+z< 2
x+ty—z< 2
(A) 4 (B) 8 O 1 (D) 15 (E) 17

Let f(n) = n® — 5n% + 2n + 8, and let g(n) = n® — 6n% + 5n + 12. What is

f(m)
8(n)

& f(n) =n3 —5n2+2n+8, Aikgn) =nd —6n2+5n+12. ZEFH Ik

7 L0 o ey Sedn, FEAMEARS D

(A) 2 (B) 3 © 4 (D) 5 (E) 6

the sum of all integer values of n for which is also an integer?

11.

12.
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On Monday, 6 students went to the tutoring center at the same time, and
each one was randomly assigned to one of the 6 tutors on duty. On Tues-
day, the same 6 students showed up, the same 6 tutors were on duty, and
the students were again randomly assigned to the tutors. What is the prob-
ability that exactly 2 students met with the same tutor both Monday and
Tuesday?

EM—, A6 LFARNNEMF TS, HLFARMEIYRAL(AILN 6
L FEIFP—{L. EH=, X6 LFAEXET, MPEHTAX6 LH
FEI, FAMBRBENY BLZ L FEIF. PBETH2 LFEALE
W —Fe ZH — B B\ A0 R AR ER S I

1 3 1 3 1
(A) 1 (B) 16 © 1 (D) 3 (E) 5

The figure below shows an equilateral triangle, a thombus with a 60° angle,
and a regular hexagon, each of them containing some mutually tangent
congruent disks. Let T, R, and H, respectively, denote the ratio in each case
of the total area of the disks to the area of the enclosing polygon. Which of

the following is true?

THRETTHFAZAN, A—AMAR60° EN, URESAE, LFEHA
BHA QS — kB 2ERE. KT, R, HoyMiATAERER
TREXOMREIME S AW @RIk, FIA TR ERIR A EH 6 ?

(A) H<R=T B) H=R<T

(E) T=R=H

(C) H<R<T
D) H<T<R



13.

14.

15.
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In a right triangle, the lengths of the two legs are in the ratio 1 : 2. The

altitude to the hypotenuse is divided into two segments of lengths x < y

by the median to the shorter leg of the triangle. What is the value of the
X

io —X_?
ratio Ty

—ANEAZAWHRFEALNRKEILZE L2, #2 LM SHZ= A
BEAAD L TR ABELR, RESHNA Y <y. AL 5 £%

x+y

U
3 V5 4 5 V5
(A) 7 (B) r (@) 5 (D) 11 (E) 5

Nine athletes, no two of whom are the same height, try out for the bas-
ketball team. One at a time, they draw a wristband at random, without
replacement, from a bag containing 3 blue bands, 3 red bands, and 3 green
bands. They are divided into a blue group, a red group, and a green group.
The tallest member of each group is named the group captain. What is the
probability that the group captains are the three tallest athletes?

NLH B ETARR BB H) R S BEARGEE. AARKNER 3 FHER
W, SHFLEPF, 3 FEEHFHRT PHEAMR—FHF, LHFET
AE . MG R AR RIEIN, A, K. BT & & R &R
RWESARK. FMIZLARKR=ZLERHVENROMERS J?

2 2 9 1 3

(A) 5 (B) - (@] 8 (D) 3 (E) 3
The sum ® o025
k§5 k3 —k

can be expressed as 3, where a and b are relatively prime positive integers.
Whatisa+b?

Fa X,
i 2025
k=45 k3 —k

HHFERTARTH G, Kb afeb REAFHEREH. FlatbrR%D?

(A) 89 B) 97 (©) 102 (D) 107 (E) 133
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16. A circle has been divided into 6 sectors of 6 different sizes. Then 2 of the

sectors are painted red, 2 painted green, and 2 painted blue so that no two
neighboring sectors are painted the same color. One such coloring is shown

below.

blue
green

red

et blue

How many different colorings are possible?
—ARESRT 6 ANKADTRAG Y. RERKLP2ABBEREIE, 24

RRIEE, 2ARRIEE, RIHEER ARG BB EHTR. TEET
T A EA 6 K.

B A O L S e

(A) 12 (B) 16 (C) 18 (D) 24 (E) 28
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17. Consider a decreasing sequence of n positive integers x; > x, > x3 >

18.

-+ > x, that satisfies the following two conditions:

¢ The average (arithmetic mean) of the first 2 terms in the sequence is
2025.

e Forall 3 < k < n, the average of the first k terms in the sequence is 1

less than the average of the first k — 1 terms in the sequence.
What is the greatest possible value of #,?

Ry n NEEKBRGFERES) X1 > % >x3> > X, THEAXT
ATt

o KA 2 MEGFE (EAFHME) =2 2025.
o WFHA3<k<mn, ¥IATkREG-FHMELAT k— 1R/ 69-F3H4E ) 1.
B n 6 R KTRAEZ S Ve

(A) 1013 (B) 1014 (O 1016 (D) 2016 (E) 2025

What is the ones digit of the below expression

V] - [Va] V3] - |V + |v8] -~ Voo + |vaos) 2
(Recall that | x| denotes the greatest integer less than or equal to x.)
TaEFHFLERGMIBFRE D2

V|~ (V3] + |V3] ~ V] + [V5] - [V + | vaoas)
(E&: [x] AFRAKRTF x 09 RKHEH.)

a1 (B) 2 o 3 (D) 5 (E) 8
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19. Three congruent semicircles are inscribed in an equilateral triangle of side

length 1 so that their diameters are on the sides of the triangle, adjacent
semicircles are tangent to each other, and each semicircle is tangent to one
side the triangle. A small circle centered at the center of the equilateral

triangle is tangent to each of the three semicircles, as shown below. The

. . . a
diameter of the small circle can be written as , where g, b, and c are

positive integers. Whatisa + b +c¢?

EANAEFHFHANETARALINFA= AN, ENVARE=ZATLY
Ak, ARG ER R A, BHEANAFER 5 ARG —FAA. o THEAT
T, —ADEGE AL TFEAZ AL TS, FHEXEAFEARMY. ZA

— Vb
NE 6 H AR LB R 4 C\f R, LFa,b, cEARREEEIK. FMla+b+c
% e
(A) 5 (B) 8 ) 11 (D) 14 (E) 17
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20. A container has a 1 x 1 square bottom, a 3 x 3 open square top, and four

21.

congruent trapezoidal sides, as shown. Starting when the container is
empty, a hose that runs water at a constant rate takes 35 minutes to fill the
container up to the midline of the trapezoids. How many more minutes

will it take to fill the remainder of the container?

BT, REYGRIZIXINEFTH, MAALIXIGFREFFH, &
AoANEFOHBMNE. FHHEELEY, AI—REKEFABZREHE
BYEK, BRI oA RKEKEHERBMNE T EOSHE. FALELS
oA AR R B AR R ?

(A) 70 (B) 85 (©) 90 (D) 95 (E) 105

Each of the 9 squares in a 3 x 3 grid is to be colored red, blue, or yellow
in such a way that each red square shares an edge with at least one blue
square, each blue square shares an edge with at least one yellow square,
and each yellow square shares an edge with at least one red square. Color-
ings that can be obtained from one another by rotations and / or reflections

are to be considered the same. How many different colorings are possible?

MNTF3IX3GHATNI NG, EATHEARZRELE, BEXRE, B
THRRAT &b HALEITRBEE S —NRETRANLD, HAE
EaHAGE S AT ETHANED, EAFETHAEE S A2l
A AR, B R RE CTMOASTRERMFE R ET X
MAME G, FIRA S VIR R ET X?

(A) 3 (B) 9 Q) 12 (D) 18 (E) 27

22.

23.
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A seven-digit positive integer is chosen at random. What is the probability
that the number is divisible by 7, given that the sum of its digits is 61 ?

MALE R —ANEALE B4, Sk 3B FI oA 61, FXANKARMT &
TREGER S e

1 5 3 1 2
(A) 7 (B) o © 1 (D) 3 (E) 7

A rectangular grid of squares has 141 rows and 91 columns. Each square
has room for two numbers. Horace and Vera each fill in the grid by putting
the numbers from 1 through 141 x 91 = 12,831 into the squares. Horace
fills the grid horizontally: he puts 1 through 91 in order from left to right
into row 1, puts 92 through 182 into row 2 in order from left to right, and
continues similarly through row 141. Vera fills the grid vertically: she puts
1 through 141 in order from top to bottom into column 1, then 142 through
282 into column 2 in order from top to bottom, and continues similarly
through column 91. How many squares get two copies of the same num-
ber?

HEA 141 475 91 ZI 6946 A6 &, B/ F 4 T AF A4, Horace 5
Vera 5% %A 1 3] 141 x 91 = 12,831 &9 p7 A F3A N F 4 F . Horace % K
FrmBAE: REF IAFTREINERSANTL Z91, EF 2L AR
FHAN92 2182, FAUMEBAZTHZTS 141 47. Vera BEAHTMHAE:
WAESE1TFMNLES TRABANTLZ 141, £H 25N LS TIRAHEAN142 £
282, FAREIEAZIATE 91 3], FIA S VAT RAANG A0 F?

A 7 (B) 10 <o n (D) 12 (E) 19

10
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24. A frog hops around the circle as shown below according to the following

rules.

e It starts at A, and can move around only within positions A, B, C, D
and E.

e Ifitisat A, B, C or D, then in the next step it moves to each of the two
adjacent positions with probability , and it disappears with proba-
bility 1.

e If it reaches E, it will forever stay at that position.

What is the probability that the frog finally reaches E ?
—REBGAETANTOEBIK, LA T:
* CMAMA, REA, B, C, D, EXa/MiIAZAHF).

€
* %

FR o, HROMER ]
© BEHRXE, WAREHGEAERLE.
WAk R AR B4 E AR S 0

E

1 3 3 1 3
(A) i (B) 11 (@) 10 (D) 3 (E) 3

11

eaTF A, B, CED, €FT—F B3 A MMARMLE F a9
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25. Square ABCD has sides of length 1. Points P and Q lie on AD and CD,
respectively, with AP = % and DQ = . A path begins along the line
segment from P to Q and continues by reflecting against the sides of ABCD
(with congruent incoming and outgoing angles), as shown in the figure. If
the path hits a vertex of the square, then it terminates there; otherwise it
continues forever. How many times does this path reflect against the sides
of ABCD?

EH#% ABCD #ia%kA1, 8 P55 Q4 #4aF AD 5CD k£, A AP =2,
DQ =& . wBpF, —4%BALKEPQ Ak, HEMAEFH ABCD
AR (AHALSRIHAMSF). ERZRIEHZHGME, WA
Wtk FM AL T XA, R RS, P &% 2EEGH ABCD 69 F
LREH S Sk

Q

D C
P
A B
(A) 13 (B) 15 © 27
(D) 29 (E) Infinitely many | £% % %
12



