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. DO NOT FLIP OPEN THIS FRONT COVER UNTIL YOUR PROCTOR TELLS YOU.
TEARMCE) B 2 AR > 35 A 2B B e 1 -
TEARWCE W55 2 I 7R AT > 16 A ZEFIF 3 -
2. This is a 25 question multiple choice test. For each question, only one answer choice is correct.
B — BRI EME  SEEE H A EIEREE R -
X EARE2SE R W FEEEH A — A IEWRE S

3. Mark your answer to each problem on the answer sheet with a pencil. Check blackened answers for accuracy
and erase errors completely. Only answers that are properly marked on the answer sheet will be scored..

R RE R H PR SR SRR AE S R b - R R A R R IR R T PR N > RIS 5E
EREREBINE R o WAREEREES R LG RA YD
TR H A R AT BRI L o TR A RS R G TRk - g 52
EEEERINE R - ARSI EELT SR LNERA SWEED -

4. Every question is given a point value. You will receive full points for correct answer, and zero point for blank
or incorrect answer. The full score of this test is 100 points.

HHEE H AL ER D E o BEEERHN S > BB AR05 o ARHIEHIR 7510053 ©
TR H AR AL E M E o R XA ) > B R ZE BAR05) o AR I 23 910053 ©

Only scratch paper, graph paper, rulers, protractors, and erasers are allowed as aids. Calculators are NOT
allowed. No problems on the test reguire the use of a calculator.

FURERE FRARAR ~ 84K ~ R~ BAGTIS R TH « st A4 A et Y o SR
AT AT ] R R D0 2E 5 2l Pl 5
FURERE A RARAR ~ B4t ~ R~ BAGTSEE N TH o ARSI AR o WP s
ATATAw] TR LA 5 2t FH 5

6. Figures are not necessarily drawn to scale.
VB JE AN — e A e
BITEA— L L2 ) -

Before beginning the test, make sure to write the Competition Code “Student”, your name and Competition
ID with your signature on the answer sheet, especially to bubble in the 9-digit Competition ID completely!

TERR UGG B > FEREOR OB ZE ARG “Student” » #E A FIHEE R RIS fE B E R g4 > F5)
SR HEH RE5% 1) 0L B - TR I A ERY R R T VR -
TEFF AR Z 5 iEF R C A TSRS Student” » PR A FIEFZIESHE AR FIFAE4 > Rl
RN HEE LS AT C AR I B R T P

. You will have 75 minutes to complete the test once your proctor tells you to begin.
B A EAT R IR - VR AT S 43 8 Y IR ) 5 G At
W I EAT I IRIG > UK A TS5 PP I ) 58 it -
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

’ Part 1: 8 problems, 3 points each

(%—#5: 8EER, SE34 | £—i4: 8iEWE, BW3 S

1. In which wheel of fortune is the probability to get a number less or equal to 2 exactly 70%
and the probability of getting a number greater or equal to 2 exactly 40%?

M AYME EFERBE T, FRARKA2 GEFOBEBIFLT0%, MmFH T2 98 F6
RN IF 2 40% 2

LA EZEHE T, FRARAKRT 2 R FHOBMERIFZT70%, MFR DT 20HKF6
W F AT 2 40%

T DN Al
Dy, ey,

2. In the xy-plane, in the region defined by 0 < x < 1, 0 < y < 1, some points are painted
black. The point (x,y) is painted black if for both x and y the first digit after the decimal
point is odd. What does the result look like?

fxyF@EE, H0<x<1, 0<y<1RANEBPHLELILRERLE. w2 (1,y)

MR X Aoy 09N BEE A E TR AT, MEZRERZE. MRLANERE

EH0Y?

fxy FEE, H0<x<1, 0<y<1ZXHRHFHELEERARLZE. R E (1Y)

R X Ay RGBS RN AT, LI ERRRREE. N RL SRR

B2
y

— <
—<

x B) O 1x () © 1x

[Proposed by Finland | Z-@#t#a | 3% 2454 |
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

3. The five digit number N18NN is divisible by 18. Which of the following statements is
true about the digit N?

Aty NIBNN fe4 18 Sk MIMARF N, WUFI0E R &

Z4i 4 NISNN #Ak 18 %1k, FI£F45F N, A TRk EH?

(A) There is exactly one such N | 15474 — {469 N | 1378 —/NXAEH N

(B) There are exactly two such N | #4454 B4 N | 5354 B AN X4F69 N

(C) There are exactly three such N | ¥4 # ZMBE 469 N | 35K ZAEH6 N
(D) Nosuch N exists | A Etktd N | ZAH X6 N

(E) There are more than threesuch N | H =B LiE4# ¥ N | =AU LG N

[Proposed by Switzerland | #%E4t#a | 35 455 |

4. When grandma started knitting woollen socks, she had a huge ball of yarn with a diameter
of 30 cm. After finishing 70 socks, she still has a ball of yarn with a diameter of 15 cm. How

many more socks can grandma knit with the yarn that is left?

TR AL R F AR TR, R — B S A 30 B A KBS K. AKRE 70 EETH, K
BA—BAEEL 1S Ay 2Bk, MR T LG ERE S VEET?
BG4 2 F 2R F0F, WA —ANABRAH 30 ZRGKELEIR. ARRZ70 RRTFE,
BH—ANAZRALS BROGBER. R AR THEETRRS ) RERTF?

(A) 10 (B) 20 (C) 30 (D) 50 (E) 70

S

[Proposed by Finland | ZFa#R | 27 24442 |

5. Iflog, 7 = x and log, 9 = y, what is the value of 3*¥~1?
4o % log,7 = x Hlog,9 =y, A3V efER % b2
4o R logy,7 =x Hlog, 9=y, A4V afa 2% e

(A) 9 (B) 12 Q) 27 (D) 81 (E) 243

[Proposed by Albania | [ &R B4R | R &R LA |
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

6. The area of the black semicircle is 12 cm?. What is the area of the big quarter circle in

square centimeters?
FEeFmeyamA 12 7R MuspX—KAG@RRS S FHRR?
PZeFEaRE 12 FH5EK. AuEs—KEGaREE VP75 ER?

(A) 25 (B) 30 (0 32 (D) 36 (E) 42

[Proposed by Germany | & B 4:#4 | & E 444 |

7. On a semicircle with diameter AD, points B and C lie on the diameter and points E, F, G
and H lie on the arc of the semicircle. How many triangles can be formed with their

vertices at three of these eight points?

BEXAD HEEWFRLE, BB R CAEALLE, mEE, F, G, Hiz/AFRIKRE. M
RAENBEE 6 = AIEAF ATARE, TAERS VB =AH?

BEVAAD HH#GFRE, EBRCIlATHEAL, mEE, F, G, HIi=F¥HAKRLE. [
JIZANEFHZANENEATRE, TUREAKR S VA= ARH?

F
G
I E
A B C D
(A) 15 (B) 50 (©) 51 (D) 52 (E) 54

[Proposed by Syria | #tA] 4R | 4R AR |

8. What is the smallest positive integer N such that \/21/3v/N is an integer?
AR \/2V3VN R A8 RN ERB N - 5 00

F A \/2V3VN REHKG F D EREKN RS V2
(A) 2¢.32 (B) 212.3°¢ (C) 2¢.314
(D) 2*.36.58 (E) none of the previous | A E#RR2Z | A EHRE

[Proposed by Greece | A i #A | A 454 |
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 2: 9 problems, 4 points each
(EERs: 9 MEB, SE4H | ETHS: O EEE, 5H4H

9. A student starts with two numbers written on the board. He then deletes them and writes
the sum of the numbers and the positive difference of the numbers. He continues the same
process with the new numbers. He starts with the numbers 3 and 5 and repeats the process

50 times. What are the two numbers he will end up with?

—2FALZHAEZ L RER. AREBERERER, EFTEMORAREMY L (X
) . AREA R I EEE FIARA BRI, I3 o5 ML, THEMEAEES0 K. M
RAZH T 69 A8 B4R ?
—AFAEAEZHRESHEBAN. RERBHRIANL, FETEMNHFAREMKGE (K
Bol) . AT T AR BT RE BRI AR BAE . M REL 3 Fu 5 IS, ER X AR50 k. )
RJe T H ARG A2

A
BA-
A+B

(A) 325/ 525 (B) 350[ 550 (C) 2. 325/ 2. 525
(D) 3-2%5,5.2% (E) none of the previous | A E#RRZ | A EHRE
[Proposed by Greece | #w A8 | A F5A% 4 |

10. The map shows a small town which has 4 schools. The map shows the regions A, B, C
and D of all the points nearest, respectively, to each school. The coordinates of the school

in region D are (9,1). What are the coordinates of the school in region A?

W BT T A 4 FTEA . S, H BT AT R, B LHERA, B,
C, D 4Rl A Rtk ift 4 B 4 09 A B4 AR B . A0 B 3 D #9409 422 (9,1).
MUEBA 2R M EAZR S )
W BT T A A TR L. ST FEA S, 2 EIRATE BT R, B L6 R A, B,
C, D 4 Al A RAkif 5 42 0 FTA S RK R . 2T K3 D #5409 472 (9,1).
MR A bR LA RS D

D

B /

O H N Wk ot N

0123456 78910

(A) (0,4) (B) (1,4) (©) (1,5) (D) (1,6) (E) (2,4)
[Proposed by Greece | v fiB#EAL | A AL |

2025 AABERBARF— T EHFH 4 2025 FAHMFRATR T FHFR



2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

11. Amongst ten different positive integers, there are exactly five that are divisible by 5 and
exactly seven that are divisible by 7. Let M be the largest of these numbers. What is the

smallest possible value of M?

BT E G EEHP, AR BEBAA S E R, BT A LA 7 Erh. XM AR
TP RRG—E. M MOGRDTRIELZS 2

BT ARE 6 ERIF, AT EASKAMS Bk, BIFH AR 7 KR, E M Ak
P FRG—A. B MR TRALR S b2

(A) 63 (B) 75 Q) 77
(D) 105 (E) another value | % —f@# | 5 — /A%

[Proposed by Afghanistan | & TAER | 7% T4 |

12. Suppose that for all real numbers x and y, the equation

flx+gy)) =2x+y
holds. What is the value of ¢(2 + f(5))?

BERBHARR Ay, F4
flx+gy)) =2x+y
ma. M g2+ f(5)) #9aR % b
BT A S x oy, T4
flx+gy)) =2x+y
R, B g2+ f(5)) AR % b2
(A) 2 (B) 3 () 4 (D) 5 (E) 6

[Proposed by Belgium | rbA|BF4ERE | pbA] BfAEA |

13. For any positive integer n, the factorial n! is defined as n! = 1 x2 x 3 x --- x n, and
0! = 1. Suppose p, g, r are three single-digit numbers such that p! + q! + r! is equal to the
three-digit integer pgr. What is the valueof p +q+1r?

HAEATE RS n, Whn! £&4: nl=1x2x3x---xn, $B0 =1. B&Zp, q, r
REAAHF, BFpl+ql+r! FAEAAHKpgr. M p+g+r d9{ER % b2

FTFAEMEEKn, Bfn! XA n!=1x2x3x---xn, A0 =1. {gi&kp, q, r
RENKF, /P g+ FT =428 pqr. Flp+q+r a3 re

(A) 8 (B) 9 (© 10 (D) 11 (E) 12

[Proposed by United Kingdom | 3&E 428 | & E 44 |
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

14. On a 4 x 4 giant chessboard there are 16 kangaroos, one in each square. On each turn,
each of the kangaroos jumps to a neighbouring square (up, down, left or right, but not
diagonally). All kangaroos stay on the board. There can be several kangaroos on any

square. After 100 turns, what is the largest possible number of empty squares?

AAxAWEAMBEL, Fl16 ERA, BERAMEFE A F4#. Fisbanf, 448 T4
BEARAR A HAET (TRE L. T mARS A, ERREHAZI), LARARR
AMRAEBEE. AHFASERIBAARN—EHZAL. MLEid 100 #H3ksEEi, R TR
HEVEFTHRRT?

EAXAHERMAE FH16 AER, FRARKAEHE—ATH. FHkK, 2 KIH
%ﬂﬁ%%ﬁ%?(?ﬂ@i\@Txﬁiﬁﬁﬁﬂ,WT%mﬂ%&%)ﬁﬂﬁﬁ%m
ABREMAELE., AHFAHSRRABALER —ATHL. FZ2E 100 £35kKE5, K E TR
HEIAFTHKAETN?

(A) 8 (B) 10 0 12 (D) 14 (E) 15

[Proposed by Finland | ZF#i4#8 | ZF 2444 |

15. The diagram below shows a regular hexagon ABCDEF. Point P lies on BC so that the
area of APEF is 64 and the area of APDE is 42. What is the area of AAPF?

o [ B 7, fEiE <% ABCDEF # , 8 P 45753 BC t, 143 APEF ) & #% % 64, APDE
Witk 42. B AAPE 9@k R 5 Ve

4o B B, IR ABCDEF ¥, & P4w-Fi BC k1, 143 APEF ¢9d#24 64, APDE
A 42. 7 ANAPF ¢4 @2 % v»

E E
14\‘.LMA’/L)
B pC
(A) 53 (B) 54 (©) 56 (D) 60 (E) 64

[Proposed by China | ¥ B4 | P E 44 |

2025 3 G AALE— P 4 5 4 6 2025 &4 R AEE— 5B EU
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

16. John wrote an arbitrary two-digit integer on a blackboard. Then, he erased the last digit
of the integer. As a result, the initial integer decreased by p%. Which of the following is
the closest to the largest possible value of p?

John £ 24 L8 T 7 —BEZY AR, KE, LEXTEERGREA—LHT. &1,
PR A A HR D T pY. FIATIMBAALFHIL p 69 R KT AEAA?

John £ 2 LB T T —MEZW ALK, R, RBEXTINMNYRE LT, &R,
R R BRD T pY. FIATARAME R p 69 R KT A2

(A) 10 (B) 50 (C) 90 (D) 95 (E) 99

[Proposed by Peru | #b-&4%48 | Hb-&444 |

17. The figure shows a regular octagon of side 1cm. An arc of radius 1 cm has been drawn
centred at each vertex, as shown. What is the perimeter of the shaded region in centime-

ters?

BEERT —BSEA 1 EROENSY. WwBHw, AAMHALE, A1 EEALEE
T —RER. MEYERINARRLS VR

AP ETT—ALKATEBARGEARE. BT, EHEMAREL, A1 RBEAFHZE
BT —BREIN. FRAFKR>GEAKES SRR

27 3 47 8

[Proposed by Moldova | & % R | FR Z R

‘ Part 3: 8 problems, 5 points each
(=64 8EEE, SE5H | £=H4%: 8EHEE, 5HE5 4

18. Let the polynomial P(z) = z> — z? + 3z + 5. The points that represent the solutions of the

equation P(z) = 0 form a triangle in the complex plane. What is the area of this triangle?

HEARP(z) =P —22+32+5. AHF@EATHAEP(z) = 0 4949 =8 54 K —18
AW, MEBZABGEHRLS S?

EERXP(z) =22 —224+32+5. £AF@EATHA P(z) =0 696 A EHR—A
ZAK. RXIANAZABGERLTS V?

(A) 3 (B) 4 © 5 (D) 6 (E) 7

[ Proposed by Indonesia | fp BR & A2 | 97 B 0G AEAL |

2025 HAEBEREARFE—TESHFHL 7 2025 FABFREEF—FTFERFA
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

19. A group of three square men from Mars and a group of three circular men from Jupiter
are sitting around a table, as shown. One of the six has the key to their flying saucer. All
members of one group always tell the truth and all members of the other group always
lie. All six were asked the question ”does a person sitting next to you have the key?” Their

answers are shown in the figure. Who has the key?

B PTT, RAKEN—HM AT HAFRLAREG— A=A ABLERLTS. LT
—EABA REEG AL, —HABEIRAE, M) —AARERF. SEALEM T B —
AR : “REH — 8L AR F 3% 0 A BRI 09 = B e B BT . PR dRo?
BT, RAKEN—B LT HBAFRAREN U (T HBABLELTS. L F
—AMATH B, —HARRBLALE, WA —AAREETIR. SAAAZRME T F—
AL R TA — AR 6 AH AR AN 8 ©) St B B IR IR AR

Yes

(A) A (B) B (D) D (E) E

[Proposed by Greece | # B/E#8 | 77 MAE A |

20. Anastasia wants to write the numbers from 1 to 8 into the cells of a 2 x 4 grid. The number
in each cell must be smaller than the number in the cell to its right and smaller than the

number in the cell below it. In how many different ways can Anastasia fill the grid?

Anastasia 2% 1 3] 8 9B H A FG A2 X 4 Fak kP . A8 TP QBB IS
TR B, it AR AR T A&, M Anastasia A £V HE R B 69 G XA A
%2

Anastasia 2231 5| 8 H S A BA2 X4 FHEF . AFTHRFEGHELMNTFRAED
TP E S, FER TR T H 54695, 9 Anastasia A % VP R B 69 7 R LH F
%2

(A) 6 (B) 8 (O 10 (D) 12 (E) 14

[Proposed by Germany | & E 454 | /& E 4L |

2025 FHBERARE T E S FR 8 2025 FABFREEF—FTFERFA
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

21. Six identical kites are shaded inside a regular hexagon, as shown. What fraction of the

hexagon is shaded?

B PR, EXNEHBTHORYRsGNEAEN ZRERGBBEAR. FIEHIF L1
W E AR 6 o2 42
B, EXNABPHOMRERoESANAMEGZRNEFRGBH AR, FAHIRN> LD
B A ey JLayZ JL?

V3 -1 (B) V3 -1 (©) V31 (D) 2\[3;_1 (E) Ni_l

W 3 4

[Proposed by China | B4t | b B4 |

22. For positive integers a,b, ¢, d, their productisa-b-c-d = 27.310.57 The least common

multiples (Iem) of certain pairs of integers are as follows:
lem(a,b) =23-32-5%, lem(a,c) =2%-3%.53, lem(a,d) =2°-3%.5°,
lem(b,c) =2'-3%.5%, lem(b,d) =2%2-3%.5%, lem(c,d) =22-3%.5°
What is greatest common divisor of these four integers 4, b, ¢, d?

HAEESa, b, c, d, M6 REAa-b-c-d=27-3195 #@ e % )2 (Iem)
F A T

lem(a,b) =2°-3%.5%,  lem(a,c) =22-3°.5°, lem(a,d) =2%-3°.5°,
lem(b,c) =2'-3%.52,  lem(b,d) =22-3%.5%,  lem(c,d) =22-3%.5°.
Ma, b, c, AR RKANGHEES )

FEEKa, b, c,d, EMyFARZa-b-c-d=27-30.5 #xst6§ %) A&# (Iem)
4’51@&‘7—]“:

lem(a,b) =2°-3%.5°,  lem(a,c) =22-3°.5°, lem(a,d) =2%-3°.5°,
lem(b,c) =2'-3%.52,  lem(b,d) =2%2-3%.5%, lem(c,d) =22-3%-5°.
Ma, b, c, dRRAGHALS >

(A) 6 (B) 12 (O 18 (D) 30 (E) 45

[Proposed by Tajikistan | 3% ZAT3pbAE | ¥ & FATI 4R |

2025 HAEBEREARFE—TESHFHL 9 2025 FABFREEF—FTFERFA
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2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

23. A prism-shaped container has cross-section shaped as an equilateral triangle. The full
capacity of the container is 2025 ml. Jack poured some water into the container and mea-
sured the height of the water when the container is placed in two opposite positions, as
shown in the figure below. He found that the height of the water on the right is twice of
the height of the water on the left. What is the volume of water inside the container, in

ml?

H—ERBEREEZAYGRELNEE. ZEENRREFA2025 4. wBHfF, Jack
AEBPENT —8K, BARBRARAEMEGLERE TRZ T KRGS E. ERLNR
KA H) 3 B R LERIKEE S EGWE. MERZTROBHERS VEI?
HARBEOREZALOREN ZE. ZEBNRREZTA2025 £4. B+, Jack
BMABPENT K, FEERBZATAFMRAERS THUNE T KRGZE. LN EM
TRAREG By R LM KA Z B A . B BB KRBT S V2 I

(A) 729 (B) 1215 (©) 1296 (D) 1350 (E) 1620

[Proposed by China | B4t | & E 44 |

24. Patricia has written a number in each cell of a 7 x 10 table. The sum of all the numbers
in any 3 x 4 or 4 x 3 rectangle is zero. The numbers in two of the cells are shown in the

diagram. What is the sum of all the numbers in the table?

Patricia 27 X 10 & G H@AEAATET T —EH. HAFTREFOHEE—ME3 x4 XK
dx3HEW, LA BEASTOBNEFLET. FTHEGHEELENOB BT Mk
¥ A RS V2

Patricia £ 7 X 10 H# R HNEAFT BT T AN T HREFHEE—3 x4 K
A X34, LA EAMTORGERAT. FTHEAGANELKNG B BT, Pk

P BT R R Fet % VP
20[25
(A) —45 (B) —25 (©) —-20
(D) -5 (E) itis not possible to determine | #& k5 & | Lik# 2

[Proposed by Estonia | & iV & AL | &) R A4 |

2025 HAEBEREARFE—TESHFHL 10 2025 FABFREEF—FTFERFA



2025 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

25. For every positive integer n, define S, to be the sum

20225 ke \" 17 ”+ 2171 ”+ N 2024!7t ”+ C082025!71 "
= Ccos
&\ “ 2025 % 2025 % 2025 2025 2025

As n approaches infinity, what value does S, approach?
HEMESES N, TXS, A

20225 K \" (o U ”+ cos 2T ”+ 1 (s 2024 ”+ cog 20254 "
£\ 20ms5) " 2025 2025 2025 2025

Mg n MR K, S, gMAIERE?
T HEMNEELn, XS, A

20225 ke \" 17 ”+ 217t ”+ N 2024!7t ”+ C052025!71 "
= cos
&\ " 2025 2025 %2025 2025 2025

Bl & n AT LG K, Sy 2ATARAHE?

(A) 1980 (B) 1981 (©) 2015 (D) 2016 (E) 2025

[Proposed by United States | % E B2 | % E4HM
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