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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 -
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2. This is a 25 question multiple choice test. For each question, only one answer choice is correct.
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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 -
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. 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
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 1: 8 problems, 3 points each

(%5 8EER, SW34H | H—H4: 8 HEH, HE3 5

1. During a 30-minute jog, Mia’s smartwatch gives the following report:

e For the first ten minutes, her heart rate increased by 4 beats per minute (bpm) every
minute.

¢ For the next ten minutes, her heart rate remained constant.

e For the last ten minutes, her heart rate decreased by 2 bpm every minute.
Which of the following graphs represents her heart rate over time?
F—K 30 54869123, Mia 69 4k F4k40H T e T34

o W T4, WA SEENEITMLR.

o TR T, ROGSERFTRE.

° RiA TR, WS EESERY 2 K.

M T ZIME B R B R T A R AL LR
FE—k 30 p4Fag kst , Mia (9 & FREE T TiRg:

o Wt AP, HAGS FHESAIG A K.

o BT RN T, RS RRFLE.

o RE T4, REGSEESERD 2 K.
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

2. What is the largest value that can be obtained by filling the four blanks in the expression
(O + 0)F-0) respectively with the digits 2,0,2, and 6, using each digit exactly once?

#2,0,2 F 6 T AR S AEALEX (O4+0) D sywm@askd, 488 F5F5A
—%, MAFRHRERERLS V?

$#2,0,2 F0 6 TmyA S AHEALRER (O+0) T gy s, FARKFBIFEA
—k, FRAFEMRKRLERES V?

(A) 2¢ (B) 2¢ (C) 28 (D) 210 (E) 212

3. Tiles in the shape of regular pentagons are arranged side by side, sharing common edges,
to form a closed ring. The figure below illustrates four of these tiles. How many tiles are

there in the complete ring?

W F S S RS, AR RAR AR ) B — A AR — 18 3 I 60
FTEEFRT A VOwn i, MKy 2A S Vi Ea?

FERDT B ARG, RN LA H —Fonkd, REBR—NITHHR.
THRTFTEVPH@RER. PIZEGRY LR S JhErmk?

(A) 10 (B) 11 (O 12 (D) 14 (E) 15

4. What is the sum of the digits of the number obtained by multiplying 2026 by a number
consisting of 2026 nines (i.e. 999 - - - 99)?

#2026 kL —1EH 2026 18 9 AR 69 S4nge (Bp 999 ---99), P TR RGBS F L Fe
2%
¥ 2026 A —Ad 2026 A9 4G A dk (Bp999---99), FIPFiFLE RN I FZ A o
2%

(A) 18,234 (B) 18,243 (C) 18,342 (D) 18,423 (E) 18,432
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

5. Ali made seven folds in a strip of paper that has a white side and a dark side, as shown in
the figure. He then unfolded the paper completely. What does the white side of the paper
look like after unfolding?

B, Al A—k—mB &, —BRENURMEEITRT LK. BERAMFKGTEENA.
M B R kA 69 & & i A AL SR AT R AR A9

@R, Al A—K—ma &, —BRENKFLITET LR MERFRFTEET.
Bl IT )G A0 8 & m A AL R AT A HE RS2

(A)

(B)

©

(D)

(E)

6. Suppose m is a real number. The quadratic equation z? + 5z + m = 0 has two complex

roots z1 and zp. If |z1| = |zp| = 3, what is the value of |z1 — z]?

B mRA—BEH, —RHEZ+5z2+m=0FRBELAR 21 22 F |21] = |22 =3,
M |z1 —zo| $91ER % V2

Bk mR2—ANER, ZRFEZ2+5z24+m=0FBANAHMz) Fozp. & |21| = |22] =3,
] |z1 — zo| 94ER % b2

(A) 3 (B) V11 (0 V13 (D) V15 (E) 4

b3 HE0 3 2026 FibHE RAEE—F B
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

2
7. How many three-digit numbers abc satisfy the condition a = (i) ?
b\ —
W%R%ia:<J 8 =4z abc A % V12

. b\ 2 o
M%R%iaz(J 49 =45 %% abc A % YA

(A) 4 (B) 8 @ 9 (D) 10 (E) 16

8. Let m and n be positive integers. Which of the following values cannot be the remainder
when 289™ 4 289" is divided by 13?

fBRE m Fon FEHS, M T IAMEBRT A & 289 + 289" M id 13 K9 4rEk?
fBAZ m Fon A EEL, 7T ZIRAZRT R A 289" + 289" [hd 13 49 #4402

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

‘ Part 2: 9 problems, 4 points each

(EER4: 9 MEE, BE4H | £THS: OHEE, 5E4LH

9. The figure shows a square and two perpendicular lines. The lengths of three line segments

are provided. What is the length of the line segment marked with a question mark?

BT T—AEFHAmGEmEAN ALY, BPLE T e &Nk E. MEBAME
MBBRGEEZLS V?

AYRFT—AEFHARFLMEAGAL. BPLET ZHXBGKE. FAR S
BBEMREAS V?

4.8
K

6%

(A) 5.6 (B) 5.9 O 6.1 (D) 6.3 (E) 6.6

7.7
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

10. Five figures are positioned between two parallel lines: Figure 1 is a semicircle; 2 is a circle;
3 is a square; 4 and 5 are equilateral triangles. Let their respective areas be Sy, S, S3, S4,

and Ss. Which of the following statements is true?

MEFATRIHMAZERY: B1RAFH; B220; B3REGFH,; BI85 25
ZAK. BEBEBG @A A S1, S2, Sz, SaAeSs. BT FIARIARE L EME?

BAFITLZMALABY: Bl R¥E; B2AH; B3REHFH; B4PESRFL
ZAK. XLEBAB@BRyRA S, Sa, S3, SiFe Ss. FF] T FARR MGk & E g P
158

1 2 3 4 )
(A) S5 >5,>53>5,>S55 (B) S >S54>53>5,>55 (C) S >S53> 5, >S54 > S5

(D) S1>53>S54>5,>S55 (E) S1>S53>5,> 55> 85,

11. Two standard dice are rolled, and the product of the numbers shown on the top faces is

recorded.

e Anne gets a point if the product is divisible by 4.

e Drew gets a point if the product is divisible by 6.
What is the probability that both Anne and Drew get a point?
P AR BT, ETEY L — @ HTE e B AL
o Ju THhAeik 4 K, Anne 13—4-.
o o R FAFA 6 #Tk, Drew 13—25-.
B Anne f= Drew # /3 569 &2 % 2
BEAAARRB T, LRI L —d AT BT A 88 RAR.
o Ju R FAALM 4 Kk, Anne F—4.
o do ZRAAM 6 I, Drew £—4.
] Anne fe= Drew (/3 - 094 %2 % J?

1

1 5 7 2
(A) 18 (B) (©) % (D) 3% (E) 9

O |

qa
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12. A two-digit positive integer N has exactly 9 positive divisors. How many positive divisors
does 15N have?

— B WAL EHEE N B45H O MELS. M I5N A % V@ ELHE?
—AEALIE RSN 45 H 9 MELA LS. B 15N H % VA E4 82

(A) 13 (B) 18 (C) 24 (D) 36 (E) 49

13. The integers 1,2,...,40 are written on a blackboard. David performs 39 operations on

these numbers. On the k-th operation:

e If k is not a multiple of 7, he chooses any two numbers a and b, erases them, and

writesa +b — 1.

e If k is a multiple of 7, he chooses any two numbers a and b, erases them, and writes
a+b+5.

What is the final number remaining on the blackboard?
EmEFFEHEEL2,...,40. David $#E BT T 39 RBE. AF kK RBAEF:
o o Rk FAT7WEE, HIEREERBEa b, BipEM, EFETFTa+b-1.
* R kRT7 MEE, HIEREFERMBIEa b, BREM, EFTa+b+5.
RGHR THBES P
ZHEBHEEHL, 2, -, 40. David s X 47T 39 R4V, A F k KRBT
o Rk RART7 WEHK, RMMNLEFERMKa, b, BIFEN, F5TFa+b-1;
* Rk R7 B, ENLEFEHANKa, b, BIFEMN, F5TFa+b+5.
REHTHHERES I?

(A) 781 (B) 801 (O) 811 (D) 819 (E) 821

14. The real numbers a and b satisfy 9° = 11° = 9801. What is the value of % + %?

1 1

Eh B aFb e 9 =11" =9801. M _+y L2 % b
. 1

Ehe S aFo b %2 9" =11 =9801. 9 P ERZ S e

1 3
(A) 3 (B) 1 Q1 D) 2 (BE) 3
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2026 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

15. To create the logo shown below, start with two tangent circles with radii 8 cm and 4 cm. A
straight line is drawn through both circles such that it creates three line segments of equal
length within the circles and between them. How long, in centimetres, is each of these

line segments?

HTRAETETOER, GARLERBFELHA8cm fodem #94aH . KEA—1k
ERFBERMEE, SAFE LN ZMRE (REENGZARER M GRE) K EMF. M
TFRRBEN R ERS VT RR?

ATHETETORE, BAXERANFZEY A A 8cm fedem ¢ A . ARie A —4&
HAAFEXAHARE, R L ZFEE (A AGZAREZE G XK KEMF. B
FHREBEORKRERS VRR?

(A) 5 (B) 42 (Q) 33 (D) 2V6 (E) 2v/7

16. Ali wants to fill the pyramid shown below from bottom to top using the numbers —1 and
+1. Each number, except for those in the bottom row, must be the product of the two
numbers directly below it. If the number at the apex of the pyramid must be +1, in how

many different ways can he fill the pyramid?

Ali A —1F0 +1 K TR L B0 B AT T 258, 3% K R I AR F AL E
TH ARG R, 22 TRIARNKFLIESL 1, MibEAh S ViEsk?

Al A% —1 o +1 N TAE LR FH B T2 T, FRREINGFNEHFTHLE
TFTHFAANKGRR. o, ©FBMIRGKFLMA +1. Pt h % VApfE?

N

(A) 8 (B) 16 (O 18 (D) 20 (E) 32

qa
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17. In a tetrahedron ABCD, the edge lengths are given as AB = AC = DB = DC = 5 and

18.

19.

2026 HFAEBERARFE—FTE S FHL 8 2026 HFABFRASEFR—TFTF 3

BC = 6. When the volume of tetrahedron ABCD reaches its maximum possible value,
what is the length of edge AD?

@iy ABCD +, 24 AB=AC=DB=DC=5HBC=6. gw&mit ABCD #8%
HE B RKAN, R AD IR ER S P

@ik ABCD ¥, 24 AB=AC=DB=DC=5HBC=6. %w@ik ABCD #4k
LB R KRAEAT, e AD 9 KER % J?

D

(A) 4 (B) 2v/7 (© 5 (D) 42 (E) 6

‘ Part 3: 8 problems, 5 points each
($=#49: 8EEA, W54 | £=HH: 8 EHEE, BE5 )

A function f satisfies the properties that for every real number x, f(x + 10) = f(x) and
f(6—x) = —f(x). Given that f(27) = 9, what is the value of f(9) + f(13)?

F¥f BA e FHE: $AEEEx, HE f(x+10)=f(x) B f(6—x)=—f(x). &
2 £(27) =9, A £(9)+ f(13) #94a =2 % b2

FAf AR A TR FTHEAEHR Y, HLf(x+10) = f(x) L f(6—x) = —f(x) &4
f(27) =9. R x f(9)+ f(13) 41a = % V2
(A) —27 (B) -9 (C) -3 (D) 3 (E) 9

Oleg rolled 100 standard dice and calculated the product of all the numbers on the upper
faces. The resulting product was 6”°. What is the minimum number of times the number

6 could have appeared?

Oleg # 7 100 B2 &8 F, T ML — @A THAE. ARG REL 6. MEF6
BB R Y RHEAS V2

Oleg # 7 100 MF 8 F, FHA L—@egprAHAn k. gy 60, M6 hil
Ry REES V2

(A) 10 (B) 12 (©) 24 (D) 30 (E) 35

£
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20. Leta, b, and c be integers such that the numbers a,a + b, and a + b + ¢ are three distinct el-
ements from the set {1,2,3,...,9}. Whatis the maximum possible value of the expression
(9a +5b+3c)(5a+ b+ 3c)?

q

¥%abchie, wiFaa+batb+cRES{1,23,... 9 FZBERERAGLE. M
(9a+5b+3c)(5a+b+3c) 9 R K THALRE S V?

K abc ARy, #iFaa+bat+b+cAEEL{123,... 9 PEALTMENLE. 1
(9a+5b+3c)(5a+b+3c) I FKTRAERA S V2

q

(A) 3477 (B) 3596 (©) 3599 (D) 3600 (E) 3717

21. Nine points have been chosen on the edges of a cube, as shown in the diagram. How
many triangular pyramids (tetrahedrons) can be formed using four of these nine points

as vertices?

BT, AL AR LEETAES. E RO EE A TAS Y SRR L)
18 2

W BT, A E AR LR T AR AR P A e A BT SR S )
~

(A) 24 (B) 36 (O) 48 (D) 60 (E) 72

22. For any number x > 0, define the triangular root of x, denoted by %/x, as the value

s > 0 such that s(s+1)

§/4x — §/x?

= x. Which of the following expressions is always equal to

1
A x>0, B& VT (08 [ZABAR) %5%&5(5; ) o wEihs. T
A V= Ve
s(s+1)

HFH x>0, 2L Yy (x 9 Z AR Hikh L
BHFT Vi — U
(A) 24/x B) 4¢/x—1 (O 3¢/ (D) Va2+x (B) Va2

> =x 844 s > 0. [ TF 3|90

qa
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23. In the Cartesian coordinate system xOy, consider AABC with vertices A(4,1), B(4,2),
and C(0,0). Let C be the circumcircle of AABC. If a line [ is tangent to the circle C at point

B, what is the slope of line [?

EHALIEZ Oy ¥, ZETALA A(4,1),B(4,2) 4 C(0,0) 49 AABC. % C % AABC
N R . FAEL I WA CF B, AL 452 % )2

BEAALIRAR Oy F, FEMEA A(4,1),B(4,2) 4 C(0,0) 4 AABC. % C % NABC
B5h R . FAXKIWRC TEB, WAKI] 94F25 )2

9 7 3
A — (B) —4 © —3 (D) -3 ® 3

24. On a4 x 4 board colored as shown, we want to make all the squares white by repeatedly
performing the following operation: choose any 2 x 2 block of 4 squares and flip the color
of each square in that block. What is the minimum number of operations required to

achieve this?

B B H T &0 4 x 4, RMA 2@ 8 TRIUT AT R A S 8 i
BIERER2X2 EFHG 4 ETH, ERBEABMAIHGEAE. MRS ZIITREHE S
&

=BT EEN4X4REL, BNFRBLEZIITATRAELIIA THLG: &
FERUAR2X2EFTHE 4 AT, IFRHEZAANTHGRE. PR D ZPAT B

% rRe
(A) 4 (B) 6 ) 8
(D) 16 (E) Itis not possible to do this | &= %R | LEFLI

25. What is a possible value of A that makes the following equation hold?
& TRFXRL, M AG—ETRIAZS >

ETRFARL, FlAG—/NTHRALZS VP

8
NS

_ 0.5+5sin2° +sin4° + - - - 4 sin 86° + sin 88°

sin(A°) sin1° 4 sin3° 4 - - - 4 sin 87° 4 sin 89°
A) 1 (B) 2 (©) 88 (D) 89 (E) 90
2026 AR E R BRF—T £ 5 FH 10 2026 FAHMFRATR T FHFR



