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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.

SR RRRAR ~ TTHEAR ~ R~ BAGSHMRBAERmEh TR  sHEG—ARFEMR o WEIHIR
A ATAT R RE DA JH T BT B2

SR RRRAR ~ AR ~ R~ BAGHRBAE AR TR < itFHEG—ARFEMNR o Wtk
A ATAR] [ LA A0 AT T B

Figures are not necessarily drawn to scale.

JEi| T AN — S 4% LU 5] A L

EIEA— gL 2l

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

FEBIASIECZ /T > FERECR G5 ZARE “Cadet” » I A FES G B ER LIS 4 > Fril
O e % 8 595 1Y) 15 o B 7 AR I A B A R R T BB -
TEFF IR Z A iE TR TR SR IE “Cadet” > REMFIEFIE S IHE EEEF FIFE4 > Kl
O HEH IES H) B 1 25 - A TR I B B K T e

. 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 -

© 2024 Magic Square Association | & J5 &



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

‘ Part 1: 8 problems, 3 points each

(%5 8EER, SW34 | H—H4: 8 HEH, HE3 5

1. Which of the following strings cannot be transformed into the string shown below without

cutting?
T AR — 848 B R A A I W 69 M UL T $h kA de T B BT A9 4B 2

T IR — AN R A2 R b 69 1 0L 4 4 A de I BT 69 AL 2

OO
P e .0.60.6

Proposed by Germany | & B 44 | /& E 4L

2. Paula the penguin goes fishing every day and always brings back twelve fish for her two
chicks. Each day, she gives the first chick she sees seven fish and gives the second chick
five fish, which they eat. In the last few days one chick has eaten 44 fish. How many fish
has the other chick eaten?

48 Paula XA X406, L HARARGHBETEED T M b, HX, WEHHNHE
—BET Lk, $F BEERTLMGE, eMNARGRE LT ABEIHERE, —F 1L
WL T MMk b M —ENSBET 3 VKb

{4 Paula XA EH &, FEAERARGANZ T TR+ Fb. X, WEFIH G
—AETFEEE, BFEANKTLESE, cMHaEridy. AT HGILRE, —R )4
H— Rt T M FE, FIF—R DML T 3 K E?

(A) 34 (B) 40 (O 46 (D) 52 (E) 58

[Proposed by United Kingdom | 3B 442 | 3£ & 444 |
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2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

3. Beaver wishes to color the squares and triangles of the following figure so that no two
neighbouring figures, even those sharing a single vertex, are the same color. What is the

least number of colors needed?

R PG TR ESZ = ANARE LRSS, ARRGRERLY (246340
—BTERGREELY) AECHRTMER. MRV EESIEAE?

B AL TR AET K= AR AR LR G, FmaA0mARE (42 ER
—AMEGANAY) REATAR. BRI EZRS VHRAE?

(A) 3 (B) 4 ) 5 (D) 6 (E) 7

[Proposed by Finland | Z-@4tAa | 2 2444 |

4. If x + y = x*> — y?> = 9, what is the value of x> + y*?
Chx+y=x>—y>=9, MX2+y?> e9fa= % r?
Eox+ty=x>—y>=9, M2+ 4R % >

(A) 9 (B) 41 (O 45 (D) 63 (E) 81

[Proposed by Vietnam | A& 428 | At |

2024 H AL R BFEE —FEIKFR 2 2024 HHAKFEBRRER —FRKFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

5. A black trail and a grey trail cross a park, as shown. Each trail divides the park into two

regions of equal area. Which of the following must be true about the areas A, B and C?

Yo B PR, —MRREN IR ERENIRTE AR MR SRR E R
MAmFgEHR. M A, B, CZRe@M, UTIRALL T ERE?

BT, —HREZEHIRRF—ZREHIRBRFE—ANE. 5 0RENE S RF AT
BAEGRKR. AT A, B, C 3@, ATYHRR L T EHG?

(A) A=C (B)B:%(A—kc) (C)B:%(A+C)
(D)B:%(AJrC) () B=A+C

[Proposed by Greece | A 442 | A 454 |

6. A kangaroo jumps up a mountain and then jumps back down along the same route. It
covers three times the distance with each downhill jump as it does with each uphill jump.
Going uphill, it covers 1 metre per jump. In total, the kangaroo makes 2024 jumps. What

is the total distance, in metres, that the kangaroo jumps?

—ERABREERE L -, RELE RGBT ko TIRARHIIEH T L3
BORRFRIERE GG =45, LY, REAFIHT R, RALERIET 2024 k. MR KA
WMIEEE R % Y R?

—RBRRBKE B E—E ), RE XL EHRAENREIRT ko TR IS T L3k
FORBRFFIE B =45, Eynt, BRI Kk, BRE LI T 2024 k. BB R BRI
BIEHRL I R?

(A) 506 (B) 1518 (C) 2024 (D) 3036 (E) 4048

[Proposed by Australia | i XF| 4R | M X A] LA |

2024 HEBEREARFE—F FIKFHL 3 2024 A HEF R AER—F FRF A



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

7. Gerard cuts a large rectangle into four smaller rectangles. The perimeters of three of these
smaller rectangles are 16, 18 and 24, as shown in the figure. What is the perimeter of the

fourth small rectangle?

Gerard J&—18 X4EH 1 R T W B )46 . 4o B B, o =18/ 46 69 B &5 5] % 16, 18,
24, M wENER R RZS ?

Gerard e — AN K4EH R T AN N4ER . e B BT, EP ZANNEH B K554 16, 18,
24, P FwANEBGEKRES V2

? 16
18 24

(A) 8 (B) 10 O 12 (D) 14 (E) 15
[Proposed by Netherlands | #7 #4888 | #7 24454

8. Teri the tiler is planning to make a large, square mosaic floor with a repeating pattern,
using hexagonal and triangular tiles, arranged as shown in the figure. She thinks she will
use 3000 hexagonal tiles to make the whole floor. Approximately, how many triangular

tiles will she need?

Zeten Teri #FHEME A S E B AL LR, BB RPN BERG T X, 88— K
WMIEFTH O EH R LM, WRA, WiHEIH 3000 B Lk, MUXHEZS VM1
% e

& HIF Teri #H XM R N AH e = A L5, BRI BT TORRANEIRGF X, 4H— K
BB H LR R, WA, WIFZ R 3000 AW AR, MM KL ERS V=4
T Erk?

(A) 1000 (B) 1500 (C) 3000 (D) 6000 (E) 9000

[Proposed by Finland | Z-#45R8 | 3% 244634

2024 A B SR BRE—F EIFR 4 2024 HHHFRRAFER —FRIKFAR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

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

9. Suppose a3, ay, - - -, a, are distinct positive integers so that the following equation holds.
What is the value of n?

B&xay, ar, -, Ay R ARFIEEE, A TEOFX R, MntgEaL% Ve
& ar, az, «++, ay RAFIERS, FFTEHNFRRIL, FlnbgEdL% >

2&11 +2u2+...+2a” = 2024

(A) 6 (B) 7 Q) 8 D) 9 (E) 10

[Proposed by France | % BB | & E 4

10. Captain Flint asked four of his pirates to write on a piece of paper how many gold, silver
and bronze coins were in the treasure chest. Their responses are shown in the diagram
but unfortunately part of the paper was damaged. Only one of the four pirates told the
truth. The other three lied in all their answers. The total number of coins is 30. Who told
the truth?

Ak Flint S@ped) @& A — R EE THHAEA 2 VW /%, M. eMam s
BTATENE AT, ZERBOGL, KA KPR BPELT. 9@EEFTRAA—ERT AL
3, M EAAAN T EFAR A . AU AR 30 Ko PR T AR

Ak Flint dbfu g N b e — KR LS FEHEA $ KA. £F. AH. =4
R RATEGERY, HERGL, KA —FSHMELT. O9NEETRA—NRT A
&, MBERZNAG T S RARABA . AP 6B RO 30 Ko Pl T AE?

Gold Silver Bronze

(A) Al (B) Jim (O) Pit
(D) Tom (E) Cannot be determined | #& % & | TiE:# %

[Proposed by Greece | # B/E#8 | 7 MAE A |

2024 HEBEREARFE—F FIKFHL 5 2024 A HEF R AER—F FRF A



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

11. John had a large number of identical cubes. He made the structure on the right by taking
a single cube and then sticking another cube to each face. He wants to make an extended
structure in the same way so that each face of his original structure will have a cube stuck
to it. How many extra cubes will he need to complete his extended structure?

John AR %40 R 6 25 §8. ALBIRT —8 2588, KA A8 @ LAGREE S — 8 7
B, ARMART A BT TOHEE, BARRY D XAFRFE—BEREGHEL, ASEER
T8 & LA RS — 18 2R, PIRBIONE & S 018 07 B A TR T 69 R
John A 1% % 48 F) 89 5. 75 thko MBI T — ALK, KRG AEE AT LA R — AN 577
R, FRERT ABI T BARF T XERE AT ROHE, AX IR
AT LARFEME 7 — AN LR, PN E R S P LT RR M A T R?

(A) 10 (B) 12 (O 14 (D) 16 (E) 18

[Proposed by Brazil | & &4 | & &4t |

12. We have two positive numbers p and g, with p > q. Which of the following expressions

is the largest?
ShwBEE p Ao g, EF p>q. M TIMEAE AR K?

TomANERK pFog, LF p>q. FIATIRA KL XA9ME R K?

P+3q Pt2 ptq 2r+q 3p+4q
A = (B) © = (D) == ® =5

[Proposed by United Kingdom | 3&E 428 | & E 44 |

2024 H AL R BFEE —FEIKFR 6 2024 HHAKFEBRRER —FRKFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

13. The digits 0 - 9 can be drawn with horizontal and vertical segments, as shown. Greg
chooses three different digits. In total, his digits have 5 horizontal segments and 10 vertical

segments. What is the sum of his three digits?

u\

doBHTR, HF ORI TUARMKF oA EEHE . Greg BIET AR FH T, Fk
HFFREASEAFNEA10EEA R, MAAREY = ARFHRZE ?

de TR, F0EITUARMKFFoE A N ELH . Greg £FT ZARF LT, Xk
BFFEEA S AKFDEA 10 MELDR FEFGZAKFHFR S D?

(A) 9 (B) 10 © 14 (D) 18 (E) 19

[Proposed by Finland | Z-Ej45R8 | 3+ 24634

14. In the following equality, —1 appears exactly 2024 times. Clearly this is not correct; how-
ever, it can become correct provided one inserts a pair of brackets in suitable places. How

many digits 1 have to be placed inside the brackets in order to make the equality hold?

ATaOFEXF, —1BFERT 2024 k. BAAZMEFXLFEREN; A, REAGE
T IHEN—HIER, CRTUAEAEHEN, MEZLERLRES VEAKFT 1, Tk

R R EL
ATaEGEXF, —1BFHIT 2024 ko BRIANFXRREAG; K, RELESE
AT ST £, B RAN T AL S ARE 1, F it
L

2024 -1-1—----—-1-1=1012
(A) 505 (B) 506 (©) 507 (D) 1011 (E) 1012

[Proposed by Italy | & kA4 | & kA4

2024 FABERRRE—F FIFR 7 2024 FHBF R RGER—F FILFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

15. Jelena places the capital letters A, B, C and D into the 2 x 4 table shown below. Exactly
one letter is placed in each cell. She wishes to make sure that in each row and in each 2 x 2

square, each of the four letters appears exactly once. In how many ways can she do this?

Jelena # K& 54 A, B, C, DAANT@H2x4 F#HkF. HEEAKTBITH BT
o WA BRI —AT UBAE2 X2 HIEFH P, 3wl FEHABFEER— K, M
WA % VAR R AR G ke
Jelena ¥ X554 A, B, C, DAAT@H2Xx4 FHi . BNELKTBEE—NF
o WA BIHRAETF AT UBREAN2X2HEFH P, X /FEHBIFERIL— K. 1]
WA % VAR R 6 AR Ty kR

(A) 12 (B) 24 (O) 48 (D) 96 (E) 198

[Proposed by Czech Republic | # % 88 | 3 %44 |

16. Two candles of equal length start burning at the same time. One of the candles will burn
down in 4 hours, the other in 5 hours, each at their own constant rate. How many hours

will they have to burn before one candle is 3 times the length of the other?

W AR R BAR S B U R B A6 M k. P — RS A 4 DN E, B —AREE ML S
NEERRE, FRHEEHRAL A E TR EREE. FEMBRES VIR, LF R
W8 8 K E AT —ARSE R E A9 3452

FAR K EAR T 89 bk B B P46 MR B Hof — ARSI A 4 B ARR, 5 —ARSE R 5
NEFARR, FARMSRAR AL A S B R AR M. SEAVRES s, L — ARk
Tk B KE A T — AR R K E 89 3 452

40 45 63
(A) I (B) o © 20 (D) 3 (E) I

[Proposed by Australia | i X #)Z 428 | 2 KA BAEA |

2024 H AL R BFEE —FEIKFR 8 2024 HHAKFEBRRER —FRKFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

17. There are four vases on the table in which a number of sweets have been placed.

e The number of sweets in the first vase is the number of vases that contain one sweet.

e The number of sweets in the second vase is equal to the number of vases that contain

two sweets.

e The number of sweets in the third vase is equal to the number of vases that contain

three sweets.

e The number of sweets in the fourth vase is equal to the number of vases that contain

zero sweets.

How many sweets are there in all the vases together?

2T ERwERMR, BT —2ER,
o F—fBAEIERGEEFAREA —BE R LA B E,
o 5 fBFEHL T AER A EFARA MEAE R LA B E
o F = fBIEHL T AERAGEEFARA ZMBAE R LA B E
o 5w fB AL EAE R 6B F AR A AR R LA B E

MU A B A LA 5 VAR

T LEAWAEM, LEAT —BAER
o H—MMEMRMEFTEA —MER LMK E
o F AL ARG HEF T REA A AR A E
o HEZNMEIERGMEFTEA ZAMER LMK E
o FWANAMEIERNKETF TRAERGEMGKLE.

FUT A SRR G R S AR

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

[Proposed by Latvia | 4ifiw 4 A% RE | Foft 2 AR |

2024 H AL R BFEE —FEIKFR 9 2024 HHAKFEBRRER —FRKFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

‘ Part 3: 8 problems, 5 points each

($=#5: 8EEA, SESH | H=HH: 8 EEE, FES 4

18. The prime factorisation of thenumbern! = 1-2-...-nis of the form shown in the diagram.
The primes are written in increasing order. Ink has covered some of the primes and some

of the exponents. What is the exponent of 17?

Bnl=1-2-...-n YFHAES B 7. LV eyFBRBEREFHT. BRKEET —
W H e — g, M 17 HEGHBBRS P

éi 11! - 1 . 2 . n ﬁl]ﬁa&}i \ﬁ%'ﬁngﬁﬁ’ro :H;EP ﬁﬁ/ﬁéﬁ&ﬁiﬂgﬂlﬁg’)ﬁ}:—§’]o = 7&4%317"
%Jj’riiﬁﬂ—‘%# o W17 s pEgIHE S D?

P
20305 T 113t 1T <43 - 47

(A) 1 (B) 2 ©) 3 (D) 4 (E) 5

[Proposed by Greece | A 4442 | A 454 |

19. We use max{a, b} to denote the larger number between a and b, and define x™ = max{0, x}.
Which of the following expressions is always equal to |x|, the absolute value of x, for any

real number x?

AR max{a, b} fkTa @b PRI, #EExT = max{0,x}. HAMETER x,
T FIME A ik XA FA x 09 @ H4E |x|?

FA1A max{a, b} RAFTa kb PEXGH, FELxT = max{0,x}. *FFEMTEHK x,
TR A ik XEAF T x (9344 [x]?

A) x*— (—=x)* B) (—x)F —x" (@ = @) T (B x4+ (—x)

[Proposed by Belgium | rbA|BFAERE | pbA] Bf 4k |

2024 HEBEREARFE—F FIKFHL 10 2024 FHBF R RGER—F FILFR



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

20. The figure below shows three semi-circles inside a rectangle. The middle semi-circle
touches the other two semi-circles which, in turn, each touches a shorter side of the rect-
angle. The largest semi-circle also touches one of the longer sides of the rectangle. The
shortest distances from that side of the rectangle to the other two semi-circles are 5 cm

and 7 cm respectively, as shown. What is the perimeter, in cm, of the rectangle?

TEETTHELENA=ZMBFR. PROFEESSIRNEFRE4AI0, £ HLEREFRE S5 8
FE 095 R . BRI FE LA 97 — kM. B PTT, EW GBS EE
A B FR O RAEIERE S AHD BRAT7 R, MEEELGEA LTSV RK?

THRERTEBENAZANAFR. PEGFRASFSAAFXRAA, FELXIBRANAFRA LIS
W AM. RRGFRELEHEHGS —FRKRAMI. wBF*, REBHXFRKA
FBAANERGREEZOFN AL BERF7 R, FIEXNERGEKZLS VR E?

E
o

7 cm

t
:
|
|
I
I
|

 36cm

(A) 82 (B) 92 (C) 9% (D) 108 (E) 120

[Proposed by Catalonia | #n &% & B4 | v ¥ R IEAEA |

21. Dongyu wants to complete the diagram so that each box in the middle and top rows will
contain the product of the values in the two boxes below it and each box contains a positive
integer. He wants the value in the top box to be 720. How many different values can the

integer n take?

Dongyu #2314 T &8 B, 447 TR LB 5E5EY GEAZLTE R
1BAE & #69 FeA, A8 FTIEARAA — 18 EHH, RAF2TRIFAEF QI 720, M EHn
H % VAERF A BAL?
Dongyu &34 T @K %EE, A F TR LafTENTEFGEELZLTER
ANEF B RAR, HAFTIEARLA —ANEER WA LR TET 9 8E 7200 FEHn
A% YRR 8 BAR?

720

A) 1 (B) 4 Q5 (D) 6 (E) 8

[Proposed by Turkey | £ 428 | £ F 3444 |

2024 H AL R BFEE —FEIKFR 11 2024 HAAKEBRAER —PRKER



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

22. A group of 50 students sit in a circle. They throw a ball around the circle. Each student
who gets the ball throws it to the 6th student sitting anti-clockwise from where they are
sitting, who can always catch the ball. Freda catches the ball 100 times. Within that time,

how many students never get to catch the ball?

50 &% AR L R—EEB. {5 E B — 18R, SAHE RGP A GIRy &5 EF
S e B R E AN LR A, i HiE 4P AN R SR, Freda — 3442 5 5 100 k. M
EEEMR N, A5 V08 k5 R AARBH?

50 25 AR A R—ARAEB. % d R B —/Nke A/ 5605 A A de ik 4k at
Hred g sdAE, FAXLFAE L RRES K, Freda — 24538 100 k. F
LR AN, H %V E5 AN REA TR

(A) 0 (B) 8 (O 10 (D) 25 (E) 40

[Proposed by China |  El 44 | & H 444

23. Three angles «, B and <y are marked on squared paper, as shown. What is the value of
at+p+7?

BT, ZEA«, B, YRREEGTH KL Mat+B+y LSV E?

B R, AR, B, YAREEGH KK LE. Ma+p+y 2% VAE?

&
PN

(A) 75° (B) 90° (C) 100° (D) 105° (E) 120°

[Proposed by Belarus | &% A48 | G4 F A7

2024 H AL R BFEE —FEIKFR 12 2024 AAKEBRAER —PRRER



2024 Hong Kong Mathematics Kangaroo Contest - Cadet (Grade 7 & 8)

24. Oleg rolled a dice 100 times and multiplied all the numbers of points that fell on the upper
faces. What is the minimum number of times the number 6 could be rolled if the product

is 6707

Oleg # 7 100 k8 F, REAFHA G Loy &@PTE =09 258 o o BRAMAZ 670, AREI
o 6 09 RBF Y THRAS V?

Oleg # 7 100 k#tF, KA @ Loy @mpr LF i b k. wR2RBRZ 60, 4l
Wk 6 BIRHR S THRRS I?

(A) 10 (B) 12 (O 24 (D) 30 (E) 35

[Proposed by Ukraine | & % @ift#a | & % 2454 |

25. In the pentagon ABCDE, ZA = ZB = 90°, AE = BC and ED = DC. Four points are
marked on AB dividing it into five equal parts. Then perpendiculars are drawn through
these points, as shown in the figure. The dark shaded region has an area of 13 cm? and the

light shaded region has an area of 10 cm?. What is the area, in cm?, of the entire pentagon?

fE#% ABCDE %, /A= /B =90°, AE = BC, ED = DC, 4w ¢, £ AB L4Z
AEE, MEEZFH, AEEBE LG ER, RERYERNEOHEAL 13 FF7REXK,
REEYERYEEA 10 FFRE K, MERLEBGERHRLS V5 R K?

A A% ABCDE %, /A= /B=90°, AE =BC, ED = DC. wEpi+, & AB LiF
Aok, ¥EEEH., ReBdRes2HE%, REMYRBG@RY 13 FF5E A,
REMBEBYERA L0 FHER, RMENLAKGEORE S V7 EK?

D
E C
A . . B
(A) 45 (B) 47 © 49 (D) 58 (E) 60

[Proposed by Hong Kong | ##4%R | 844 |

2024 H AL R BFEE —FEIKFR 13 2024 AAKEBRAER —PRRER



