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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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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 1: 8 problems, 3 points each
|E—#64: 8B, SW3H | £—#4%: 8HEE, 5H3 5

1. In the sequence {a,}, for any positive integer n > 1, a,,41 = a, + 23. Suppose a,, = 92

and ay99 = 2024, what is the value of m?

E¥F) {a,} b, HAEZTEEEn>1, 0,41 = a, +23. T4ea, =92 F= aygo = 2024, M
m eg{E % % b?

L5 {ayy ¥, FTFHEZEES N > 1, 0,01 = a, +23. T a, =92 F=ay = 2024, 9
m egiE% % Ve

(A) 14 (B) 15 O 16 D) 17 (E) 18

[ Proposed by Poland | % B #5R8 | & 2454

2. Which of the following integers is two less than a multiple of ten, two more than a square,

and two times a prime?
T @B ok — 18 10 49230 2, —E XA FHE K2, B LEE BN 243?
TEARA R —AN10 8943500 2, lh— AR EFHHK2, BREANRHE 2452

(A) 6 (B) 18 (O 38 (D) 58 (E) 78

[Proposed by United Kingdom | 3&E 442 | 3£ E 443 |

3. A young kangaroo cut a pizza into six equal slices. After eating one slice, he arranged the
remaining slices with equal gaps between slices as shown. What is degree measure of the

angle in each gap?

— BN RRBACEEHORARG SR, e — R &, A THE R BT 5 X
HFMIENHES . MABBEERRGAERLS Y E?
—RPNRBEEF ARG SR "eR—H G, CRF THILH & B PT=6 5 X3
M IEGHET] . FIAEANEEIRALN A B S VR

(A) 5° (B) 8° Q) 9° (D) 10° (E) 12°

[Proposed by Germany | & B 4428 | & E A4 |
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

4. Juno has an unusual habit of drawing the xy-plane with the positive coordinate axes point-
ing left and down. What would the graph of the equation y = x + 1 look like in a coordi-

nate system drawn by Juno?

Juno A — B Ry BIR, Hed xy LAR-F@EF, ELRMH R AELFfE T, £ Juno
HHRGLERF, TRy =x+1 ARG LEHRY?

Juno & —ANHFZREG T, WA S xy AARFE A, EAIFE SR E £F8 T, £ Juno
LR AFRT, TRy =x+1GEGEAERLEHN?

(A) 4 (B) 4 Q) %

74_|_ <_|_7~4
T /1 T o1
1+

(D) Y (E) Y

[Proposed by Finland | Z-#4ERE | 35 24634

5. There are 6 glasses on a table with their open ends up. In any one move, we turn over
exactly 4 of them. What is the least number of moves required to have all glasses upside

down?

S FEHREBEE6CEM A LAEB. H—F, RMATULTEHH4LERT. MRV ES
BAER S, RAATHTH 09 SORARARE Jo 5 2

2T LEREAR 6 M@ L3 BR. —F, EMTALTHH LT ARSI EL
BAE LY, T ARARAT BT A 69 SR ARARAE] Jo 2

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

[Proposed by China | B #t38 | & B4

2024 F B HE R REE—F 2 HFR 2 2024 FBHE RAEF—F 33
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

1615 + 1615 + 1615 + 1615
Which of the following exponents has the same value as the above expression?
8 R iE XA T @ 6908 77 A A8 B 69442
b 8 Rk XA T @ 69IRAN T R AR ) 6948 P
16'° +16"° + 16" + 16"
(A) 4 (B) 4% (© 16" (D) 16% (E) 4!

[Proposed by Russia | 4% & A4 28 | K F A4 |

7. Exactly one of these statements about a certain positive integer 7 is true. Which statement

is true?

BB AR n 9 RE T RA —ERIEFEN . MIMERERIEE?
KX TFEEHn EREF RAH—ANREFHG. FIRABLEZEFHG?

(A) nisdivisibleby 3 | n 4% 3 &k | n fEH 3 EB

(B) nisdivisibleby 6 | n 44k 6 & | n AEAK 6 R

(©) nisodd | n 2F# | n RFHK

M)n=2|n=2|n=2

(E) nisprime | n 2HH | n RAK

[Proposed by Finland | Z-#45RE | 3% 24464

8. John has a number of all black or all white unit cubes and wants to build a large 3 x 3 x 3
cube using 27 of them. He wants the surface of the large cube to be exactly half black and

half white. What is the smallest number of black unit cubes he can use?

John A —AZ R EAONBILT HHE, RABRN27 BB HTHBEEZ—ME3IXx3X368X
I RFEZPZRIFTENEABEFA—FLE—FGE, MAERJVZERANZVEEZER
1% 5 7 3E?

John A — A2 RE A GBS 5 5K, WABH 27 NS 5 5 HRBE—ANA3Xx3 X3 8K
S G A BRZFHRMEABEFAZA—FLZE—FGE, RV EEASIANZE L
A% 52 AR

(A) 10 (B) 11 Q) 12 (D) 13 (E) 14

Proposed by Austria | JL3bAI4ER | 53 F) 44 |

2024 HFAEBEREARFE—TEHFHL 3 2024 FABFRAER—TFTF 3
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 2: 9 problems, 4 points each
(E-Ems: VEER, SE4H | WS 9 EBE, BE 45

9. Andre has six cards with one number written on each side of each card. The pairs of
numbers on the cards are (5,12), (3,11), (0,16), (7,8), (4,14) and (9,10). The cards can
be placed in any order in the blank spaces of the figure. What is the smallest result he can

get?

Andre A ik Fh, HEFANERRGLEF A AR, &k Fh LE A RMEEL 7
% (5,12), (3,11), (0,16), (7,8), (4,14), (9,10). #HF h ML EHEFKX B/ T B &
B = o FIPTREIFE R ERZ S )2

Andre A 5iKF R, HRFANERAE LEEHF— M. ZKFHR LS EHGHANKESH
2 (5,12), (3,11), (0,16), (7,8), (4, 14) (9,10). 4 B vUEF 69 IR B A T B8 69 &
NERAL . FIPTREIFRIB RN ER RS )

+ + - - - =7

(A) —23 (B) —24 © —25 (D) —26 (E) —27

[Proposed by Czech Republic | # 48 | #& 24454 |

10. A function f: R — R satisfies f(20 — x) = f(24 + x) for all real numbers x. It is known
that f has exactly eight roots 2, 3, 5,7, 11, 13, 17, 19 on the interval [0, 20]. How many roots
does f have on the interval [30,40]?

BREH R >R, $HAFRY, F FQ0—x) = f(24+7x). Sk f EERM [0,20] £
A 84A4%: 2, 3,5, 7, 11, 13, 17, 19, M f £ EM [30,40] LA % V4>

SR R R, SHHEEZHY, Hf(20—x) = f(24+x). &4 f £KX 1 [0,20] £
H 8 AMR: 2, 3,5, 7, 11, 13, 17, 19, 1 f £ X4 [30,40] L& % V&>

(A) 3 (B) 4 Q) 5
(D) 6 (E) Cannot be determined | &% % | Lix#H <2

[Proposed by Greece | # AL# | A A4 |

2024 HFAEBEREARFE—TEHFHL 4 2024 FHBFERER—FFRHFAR



2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

11. The figure below shows four squares. The three smaller ones have side lengths a, b and ¢
respectively. The vertices A and C of two of the smaller squares coincide with two diag-
onally opposite vertices of the large square. The vertex B of the third small square is on
the side of the large one. Which of the following expressions represents the side length of

the largest square?

TEHEFTOEEFH. ZEARNGESTHGERSNAHa, b, co TP RHEEDETH G
B ARCRAREFTHPLEZHAGAENRMBEIAS. 7 — B/ DEFHGTEL B £ KIE
FHG— kg, MATIMEAZERXSE TRRESHIEL?

THETTOANEGFH. ZARNPMNIESZHGARS A Ha, b, co EFHABNDEFTEH
MEAFCRAREFHFEENSAZMTHEANARE. 5 —ANDEFHGTRE B £ KE
FHG—Fih b, FIATHANRZERXLE TRRESHGAK?

A
a
¥ C
b c
(A) %(a—i—b—i—c) (B) Va%+b%+ c? Q) (a+Db)2+c?

(D) /(b—a)*+c? (B) Va?+ab+ b2+ c2

[Proposed by Greece | A 4t #2 | A 454 |

12. A polynomial p(x) satisfies the relation p(x + 1) = x> — x + 2p(6) for every real x. What

is the sum of the coefficients of p(x)?

338X p(x) %Rttt BAF—EEEY, Apx+1)=x>—x+2p(6). ¥ p(x) #9838
B Fa R S D2

3R K p(x) i RHMt: dFFHE—ALHx, Hpx+1) =x2—x+2p(6). 7 p(x) 69857
FEMGFL S D2

(A) —40 (B) —6 O 12
(D) 40 (E) Cannot be determined | #5572 | Lik# T

[Proposed by Greece | iR | A AL |

2024 F B HE R REE—F 2 HFR 5 2024 FBHE RAEF—F 33
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

13. A diagonal, a semicircle and a quadrant are drawn in a square of side 6 cm. What is the
area, in cm?, of the shaded part?

HEiGEkAHORRNEFIH T ER—MGHAZL. —AFEF—AwsrZ—H. MEH3

3R 09
WAL VR K?
BAKH6RERNEFHFEA —53FAK —ANFERF—AwHoZ—H, FHZBHR50
mARES STy ER?
107
(A) 9 (B) 37 (C) 671 —9 (D) — (E) 12

3

[ Proposed by Russia | 4% ZE 4% | 1K F AT 44 AL |

14. How many three-digit numbers contain at least one of the digits 1, 2 or 3?
aeuzl, 2, 3FE VAR % V@2
BEHEL, 2, 3PES—AHZLHA S A

(A) 27 (B) 147 (O 441 (D) 557 (E) 606

[Proposed by Russia | 4% & AT4ER8 | K F A4 |

2024 HFAEBEREARFE—TEHFHL 6
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

15. A strip of paper consists of eight squares. Initially each square contains the number 0. In
every operation, we choose 4 consecutive squares and add one to each of the numbers in
those squares. The figure on the right shows the outcome after a number of operations
but unfortunately some ink is covering some of the squares. What number is written on

the square with the question mark?

—IR R UM NME F AR T, FHETA RS A0, F— TR, RMEIE4
B4k o 5 Hs, BRER TR PHAEBEN L, TRETTEFRESRESGLER, 2%
WA R BRBEET R P — ik, BMRY TP S AR

—RRAEGNANTHLR. T, FNTETAGEHKO0. -T2, RMNLF4
MNEGEWTH, AR EFTEFGEN N1, THEFTEFREIREEHE R, 1211
W RBKEETH T —atk. FRSHTHYSHM4 L

@ 30 | 42 1\9{36 (‘/7\ 14
O

(A) 24 (B) 30 Q) 36

(D) 48 (E) Cannot be determined | #& k3% | Lik#H T

[Proposed by Greece | A B4 | A 4442 |

16. Rashaw has several unbiased 12-sided dice, each with faces labelled 1 to 12. When rolling
all the dice at once, the probability of rolling a 12 exactly once is equal to the probability

of rolling no 12s. How many dice does Rashaw have?

Rashaw & — %N #6912 @ F, #EKRFHOE B @G EAZAHK 1 8 12 6930, 2 BRI
BETART, 120845 ER— RO ESEA 12 RBER G E, B Rashaw & % VA F?

Rashaw & — #4609 12 @ F, BARTFOEANATGEFRAMA L 8 12 6940, 2 F] B HH
AR, 12 B35 — kM ES T 12 RB I E ., & Rashaw A % J AAE 72

(A) 8 (B) 9 (© 10 (D) 11 (E) 12

[Proposed by Australia | i XA| E4ERE | M X A] AR |

2024 F B HE R REE—F 2 HFR 7 2024 FBHE RAEF—F 33
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

17. A special four-digit number abcd satisfies the following equation. What is the value of
a+b+c+d?

— AR AL g abed B R T @G 5. Mat+b+ct+dagfiigsg e

— AR GG v s K abed T @M FAZ. Fla+b+c+dwgERS e
abed = a® + b + ¢ + d¢

(A) 9 (B) 11 (C) 13 (D) 15 (E) 17

[Proposed by Switzerland | #7428 | #4484 |

‘ Part 3: 8 problems, 5 points each

(=64 8HEE, SES5H | £S5 8 HHE, 5HES5 5

18. The figure below shows a street map, with each road section allowing traffic to flow in
only one direction as indicated by the arrows. Starting from R, at each intersection, you
randomly choose a direction to go next, with an equal probability for each possible choice.
Eventually, you will exit the map through either S or T. What is the probability of exiting
through T?

TEA-RAELE, L FHEERBEAMTETR, QKT ARETH T QT 4o RIS
Aehy, I B AE R X T AR A T AR AIATEL S @, AR R R AT A :‘35‘4’
B, RE&NRAEE S X T B ARBKT BB ERLS Je

THEA-RAELE, L¥HENEBAALITE, RRKATKATHT @I wRIERMAR
RAs, FEAFAX I 2 A ZIET RGITI T &, VAR E LA AT 20985
HH, RAREET S KT 3E. R2ATRBOBERS J?

R > > 95
A N b
- -
N ¢

> = ST

3 3 1 3
(A) e (B) 16 (@) 1 (D) 3 (E)

N =

[ Proposed by Catalonia | 4w 42 R SEAERE | v 5 % A |

2024 AR AR F 8 B 50 8 2024 FRHFRAFI P F P
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

19. Otis makes a net using a combination of squares and equilateral triangles, as shown in the
left figure. The side-length of each square and of each triangle is 1 cm. He folds the net
up into the 3D shape shown on the right. What is the distance, in centimeters, between

the vertices A and B?

Otis HEFHfoFi$ = AMEAR T AB T F@B . 48EFHFf=AH 9% k45
Z1ER, ETFHBEHEE BRI EBR 0 LB Y. MBS AMRBXHOIEHL S )
B k2

Otis AEFHAF A= AHBART W LB FO-F@ER. &/ EH = A6 0 KA
1R - FRBEARITEREEF T8 ZAKEH, PITMEARBZIRGESEL S )

J2 ok
1 4
R
<7\
B
(A) V5 (B) 1++2 «Dg D) 1++3 (E) 2V/2

[Proposed by Mexico | 2 %4428 | 2 G444

20. The values of x,y and z satisfy 2* = 3, 2Y = 7 and 6* = 7. Which of the following gives

the relationship between x, y and z?

X, Y, z0EBRE2* =3, V=7, 6°=7, M x, y, z ZHHKZT AR T @8 X T &

E?
X, Y, zOEHR2Y =3, =7, 6=7, Flx, y, zZRHXATUA T @RANAXT A
ke

_Y_ _ a1 _x _ Y
(A)z_x 1 (B)Z_y—l € z=y . (D)z—y+1 (E)Z_1+x

[Proposed by Australia | i XA| 4R | B X A] AR |

2024 F B HE R REE—F 2 HFR 9 2024 FBHE RAEF—F 33
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2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

21. Twelve points are equally spaced on a circle. How many triangles containing a 45° angle

can be formed by choosing three of these points?

T AR LEES . HEEEEPRIFEIE, ARRENAAL AV, A

% v FE R H Ty ik

FoANSERE EEES R, AR EPRBF=ANE AREANNAAL W =AF,
% VAR 6 ke

(A) 48 (B) 60 © 72 (D) 84 (E) 96

[Proposed by Australia | i X 4] Z 444 | M XA T4 |

22. The sum of the digits of the number N is three times the sum of the digits of the number
N + 1. What is the smallest possible sum of the digits of N?

BN OGBEBFIARBN+THEEHFI A0 = M N OGS HFT Ay 5T
AR S D2
BN BB FLARBN + 1 6 BALHF Ay 2450 F] N 89 ALK F A= b9 T
YR A

(A) 9 (B) 12 (@ 15 (D) 18 (E) 27

[Proposed by Russia | 4% 7 A28 | 4K F A74% 4 |

23. As shown in the figure below, any pair of touching circles are externally tangent to each
other, and each side of the rectangle is the tangent to the touching circle(s). The shorter

side of the rectangle has length 1. How long is the longer side?

Jo FTE AR, EE— AR ER N, BB RR T EBO A, EH R
sk EAHl. MEBREENRERS V?

e TETF, A& AR RN, BN E LA S TG R . 4
BAKEAL, REWBRKAGKERS V?

(A) V5 (B) Z © V6 (D) 22 (E) 213

[Proposed by Hong Kong | A #4:#8 | & 5454
2024 FEBEERARE—FTESHFHR 10 2024 HHKFBERAER—FTFEHEAR



2024 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

24. For all real numbers x, the following equation holds, what is the value of integer k?
HAPTA R#ox, ToF Xk, MERKWELZS V?
TR B x, ToegF Xk, PERLGETS b?

k k

sin® x - sin(kx) + cos® x - cos(kx) = cos*(2x)

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

[Proposed by Hong Kong | ##84%R | 844

25. Suppose n is a positive integer such that when n is divided by 99, 132 and 229, the sum of

the three remainders is n. What is the units digit of n?

Cden 2 —BIEEE, & nkhrl99, 132, 229 i, pri35| 69 (A48 Fah no B n 6918
LB FESL 2

Enn 2 —ANEEH, % nRA99, 132, 229 0, FiiF5) 69 =M aFaAh ne Fln 694
LB FREZ I?

A1 (B) 3 Q5 (D) 7 (E) 9

[Proposed by Hong Kong | #8443 | 844

2024 F B HE R REE—F 2 HFR 1 2024 FBHE RAEFE—F 33
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