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. DO NOT FLIP OPEN THIS FRONT COVER UNTIL YOUR PROCTOR TELLS YOU.
FEARWCE BEH ZRIERHT 7 A 2RI B L o

FEARN S W5 B WG/ HT I8 A ZERIF B

. This is a 25 question multiple choice test. For each question, only one answer choice is correct.
iR EAIESERIEER I, FEE H A IERE R

R B AIESE R R I, RHEE H A A IEE SR

. BEvery 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.

BHER HE AR E . BEE RN, BEEE A0 AUKHIBI I 7510057
FHES AR E M E. BB XFHE BFHEE AR AU 10057 o

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

FUREAE I BRRAR RA. R BAGAE SR TR SIS EAuar He aHi
AATA LA G 2t o

HAEMEARARAL. gt R BAGAIREA/E N TR iR A Rirt e . Wil
AT AT TR REDA 3 5 208 FH 5 o

. Figures are not necessarily drawn to scale.

A — L LA

BT A5 Tl 22 ] o

. You will have 75 minutes to complete the test once your proctor tells you to begin.
BB R EAT BIAGTR . VoA A7S5 73 G A TR ] 52 S Rl
B BN EATTFIG) . ARHA TS5 PRI ) 52 B o



2022 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘ Part 1: 8 problems, 3 points each
($—#%: 8EEA, W34 | H—H4: 8 HEH, HE3 5

1. An equilateral triangle of side 12 has the same perimeter as a square of side x. What is the

value of x?

BRARMFG = AHEERL x WEFHEA KA. M x 694235 )?
RRAVRYGFA=ZABEARAxHEFHAKMR. B x 9E~2% V2

(A) 8 (B) 9 (O 12 (D) 16 (E) 36

[ Proposed by France | % B 4:A | i E 44

2. Let a, b, c be non-zero numbers. The numbers —2a*b3c? and 3a°b°c~* have the same sign.

Which of the following is definitely true?

%a, b, c ARG, B —2a*b3c? F2 3aPb°c™ 9 IFEAN R o ARJE LT R —3E R B
69?7

&a, b, c R, 3 —2a*D32 F2 3aPV°c W9 EAF . AR L L TIR—R 5 &2 EH
82

(A) a <0 (B) b<0 (€ c>0 (D) ab >0 (E) bc >0

[Proposed by Greece | A I8 | A 545 A4 |

3. There are five candidates in the school election. After 90% of the votes had been counted,
the preliminary results were in the following table. How many students still have a chance

of winning the election?

FERRERTY, HBELEEA EHIT 0N ERE, T &R T HARE R

BRGFAEFRE?
BFRGERY, ARLHEEA. ARITT 0N LERE, 2 R T R VIA MR MAT
BANF AR ILEG?
Alex Bella Calvin Diane Eddy
14 11 10 8 2
A) 1 (B) 2 O 3 (D) 4 (E) 5

[Proposed by United States | £ B4 | £ B |

2022 HFAEBEFREARFE—TE T FHL 1 2022 FHBFERAER—FFFHFAR
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4. A circle with center (0,0) has radius 5 as shown. At how many points on the perimeter of

the circle are both coordinates integers?
Yo B P g H 69 s % (0,0), F48% 5. PR A4 LAZAR R EBAI R £ 2
e PR agH A E A (0,0), F424 5. FZE R LA AT L ER A SR 5 VA

Y
5

(A) 5 (B) 8 © 12 (D) 16 (E) 20

[Proposed by Finland | Z-j4#5R8 | 3¢ 24634

5. T once met six siblings whose ages were six consecutive whole numbers. I asked each of
them the question: “How old is your oldest sibling?” Which of the following could not

be the sum of their six answers?

KRG 8% B i — A8 K TG B L B, M 69 S8 R OBk AR 69 B, R A A
MMM REFENUAEES KT 2" AT IMBA IR T A R AP S5 AL Z 0G40 Fo?

2 %18 8] it — AN RKRE SNSRIk, AT SE 2 AN E LB, R ENPAX
FER R RERFRG VLIRS KT 27 A FIRAER T A AT 55 ALY B Fa?

(A) 95 (B) 125 (O 167 (D) 185 (E) 205

[Proposed by Australia | # X A| 4R | # X A] A%

2022 A B R R E—F B P E4 2 2022 M E R AEE—FE P FR



2022 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

6. Five squares and two right-angled triangles are arranged as shown. The numbers 3, 8 and
22 inside three of the squares indicate their areas. What is the area of the square containing

the question mark?

ZAEFHfeRm B LA AR BT 5 XEEF. ZMEFH NG 3. 8 f222 k&
T mig. MAAMENIBEEF G EHELS V?

ANEGHAHANLAZ AL BT 7 X5 =AEFH ARG 3. 8 222 25
M@, FAERESHRNEGTHGBRES V2

2k

(A) 12 (B) 14 (@ 15 (D) 16 (E) 17

[Proposed by Greece | A 422 | A 454 |

7. A rabbit and a hedgehog had a race around a 550 meters long circular track. Both ran at
constant speeds. The rabbit’s speed was 10 meters per second, and the hedgehog’s speed
was 1 meter per second. They started at the same time from the same place. However,
the hedgehog ran in the opposite direction to the rabbit. When they met, the hedgehog
immediately turned round and ran after the rabbit. How many seconds after the rabbit

did the hedgehog reach the stating point?

T Fa k) 48 A — 4 550 K& 69 B said LR, CMAAE ZHREFI. RTHREAR
A 10 K, mAIR R B AL 1 K. M RRFKRMREE. KAm, FIHRG S ELT
67 A8 Ko ERMARIREE, RUR LR ES, AT, MR TR S S 5 ik
B HLBE?

ST AR IR A — % 550 K KA E Fseid LR, CAIARAR TR EFI0, RTHEREL
A 10 K, AR R BEAEN 1T R, CMBEMARRE X, K, RIS T a5 2T
07 @Al . HALANARIB R, R ZREY, i F R T FABARET®RS AR AL
L ELE RN

(A) 45 (B) 50 (C) 55 (D) 100 (E) 505

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

2022 HFAEBEFREARFE—TE T FHL 3 2022 FHBFERAER—FFFHFAR
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8. There are three paths through our city park. A tree is planted in the middle of the park,
as shown. What is the smallest number of trees that need to be planted so that there are

the same number of trees on both sides of each of the paths?

RV IRT AEAZH =ML WwBHw, EARTRET Rt MRV EZAEMS
D ARBE T REARAT IR AE AR FIARECR A9 A

BAVERT AR LA = FHfp. WwRAPTR, BAETRPT —RA. FRSEZRNLS
D ARM T RRALAT A A HAZ M A FIAE LB AR

A1 (B) 2 © 3 (D) 4 (E) 5

[Proposed by Germany | 2B 448 | & B4 A4 |

‘ Part 2: 9 problems, 4 points each

(EoEms: VEER, SEAH | WS 9 EEE, BE 45

9. The diagram shows three large circles of equal radius and four small circles of equal radius
where the centers of all circles and all points of contact lie on one straight line. The radius

of each small circle is 1. What is the shaded area?

VR T T =824 A 69 R Ao w8 F AR F A, TR I 69 P L e [ 2R 69 by ZEAR
frh—fAHR L, BEIEGFELL. BHOHEALS VP

Ao Z7 T ZANEZMEN KA fog AR EG R, PR G Fe B Z 0 65 5 AR
fEF—4%A% L. BMNEYNFZREL A¥ERESL)?

(A) 7 (B) %n ©) 27 (D) 37 (E) 47

[Proposed by Catalonia | #n %% & B8 | hn 5 % & LA |

2022 HFAEBEFREARFE—TE T FHL 4 2022 FHBFERAER—FFFHFAR
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10. Suppose the equation x> + 2x — k = 0 has at least one integer solution, then k cannot be

which of the following numbers?
BEAFAEX +2x—k =0 £ VA —BLHM, Ak RTHE LT 5908 5
BAEFR A2+ 20—k =0 B VA —MEHM, ALk RTHAT IR

(A) 8 (B) 15 (C) 24 (D) 30 (E) 48

[Proposed by Hong Kong | ##RE | 8454 |

11. Apini moves from hexagon X to hexagon Y. She can only move from one hexagon to
another if they have an edge in common. How many different routes are there from X to

Y that pass through each of the seven white hexagons exactly once?

Apini #5#%H X B3 SEH Y, WARKE—ASEH LG RECA AL LG H —E
BH. #XHY, BIFFBLEEENEHE RO REREA 5 Vik?

Apini AW X B2 SAH Y. WARK—ASAHHAE 5ECAAEDLGH -~
Ao AXEY, BFFIEAGEXNABE—RGTRAREA 5 V4>

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

[Proposed by France | i%BE4# | i E 444 |

12. Suppose x is an integer and y is a positive integer, what is the smallest possible value of
x? + 20xy + 2022y%?

B3k x AR, y R EEE, B X%+ 20xy + 2022y # RN TRAEZR % e
Bk x RS, yREEHK, AL x%+20xy + 2022y 49 F AN THALZR % b2

(A) 1622 (B) 1922 (C) 1986 (D) 2001 (E) 2022

[Proposed by Turkey | £ A28 | £ F 444 |

2022 HFAEBEFREARFE—TE T FHL 5 2022 FHBFERAER—FFFHFAR
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13. Two congruent isosceles right-angled triangles each have a square inscribed, as shown
in the diagram. The square marked P has an area of 45. What is the area of the square
marked R?

BT, MEEFHNFRAAZAYEAE —ANEETGT . 4RA P8 ETY 6 @M 4 45,
MiEA R W EFH @i 3 D>

AT, ANEFHNFRAAZAY SR —ANNEET K. 4A P ET 6 @A 45,
FARA R 69 EHF g @mMmES V2

(A) 35 (B) 40 (© 45 (D) 50 (E) 60

[Proposed by Puerto Rico | i % 2 &40 | K % 2 &40 |

14. Eight teams participate in a football tournament. Each team plays against each other team
exactly once. In each match, the winner gets 3 points and the loser does not get any points.
If a match is drawn, each team gets 1 point. At the end of the tournament the total number
of points obtained by all the teams is 61. What is the largest number of points that the

champion team could have obtained?

N R S o R SRAR R o FF RIS IT RS — LR TF — ko HH LK, BE/F3 5,
AHTMT0. WwRILEZTFR, H#HEF1 5. WRERE, FIARMAGESHZ 6] 50 M
BEGRGFRKTRES J?

NIRRT B LR 5 5 — SRR F— ko HHIE, BEEFD 5,
RETARA. o REEATE, BSR40 RS RN, FAMENES L6l 40 F
BEMEN RS RRTHAS I

(A) 16 (B) 17 (O 18 (D) 19 (E) 21

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

2022 HFHBLRARE—F L P HFR 6 2022 FHRHFERAER—FFFPHER
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15. A group of pirates divided 200 gold coins and 600 silver coins between them. Each officer
received 5 gold and 10 silver coins. Each sailor received 3 gold and 8 silver coins. Each

cabin boy received 1 gold and 6 silver coins. How many pirates are there in the group?
— B il 3 N2 200 A28 A2 600 BARHE o AHE FALRIEAT 5 AU A 10 AR HF . AR TR
#F 3 AW Ao 8 HARAE . AHE A RIEAT 1 AW Ao 6 BRW . RIEAEEIA VAR

— B 5N 200 Boe T A 600 B4R T o FANKARKRAT 5 Mo i Am 10 B4R T o HANKF 3K
F3MeFA 8T HANNERFI AL T 6T MXFHEELA S VA2

(A) 50 (B) 60 Q) 72 (D) 80 (E) 90

[Proposed by Greece | v {8 | A 4 A2 |

16. A grocer has twelve different integer weights from 1 kg to 12 kg. She splits them into three
groups of four weights each. The total weight of the first group is 41 kg and of the second
is 26 kg. Which of the following weights is in the same group as the weight of 9 kg?

M TIA 12 48 R R HHE B9 akas, 48 1kg 5] 12 kg, W T DM, 44 v 18 5k
W F—MNREERAIKg, F MR TSR 26kg. ATIME TR 6B kg TH
A f Rl — 4

RUEBAH 12 FRR R E TR, N 1kg 3 12kg. HAF ey m =24, FH9A 5k
W, H—mi B EFRAlkg, $WHEEFRL26kg, ATHRAEFHHEMM kg T

FEAD AL JR) — 487
AAAA Aaah
(A) 3kg (B) 5kg (C) 7kg (D) 8kg (E) 10kg

[Proposed by Greece | A B4 | A B 44AL |

2022 HFAEBEFREARFE—TE T FHL 7 2022 FHBFERAER—FFFHFAR



2022 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

17. The lengths of the diagonals of the squares ABCD and EFGB are 7 and 10 respectively.
The point P is the intersection of the diagonals of the square ABCD. What is the area of
the triangle FPD?

EFH ABCD #2 EFGB 93t A&tk B4 % 7 #2 10, B P 2 E 7 # ABCD # A& 6
2L, M =AW FPD 9@t 2% e

FE 75 ABCD #2 EFGB #93t B &K EHS M A 7 #2 10, & P ZE 7 H ABCD 3 4 &85 %
S B =A% FPD th@mAnt % b?

D C
P
Err3 B
F G
(A) 145 (B) 15 (C) 15.75 (D) 16.5 (E) 17.5

[Proposed by Estonia | % 3 & &AL | & i) B BALA |

‘ Part 3: 8 problems, 5 points each

(#=#%: 8EER, SE5 4 | =4 8 EHE, FHS5 &

18. Suppose x = 70 is one solution of the equation 2|x — 10| = x + a, where a is a constant.
What is the other solution of the equation?
Bka AFE, x=70 2582x-10|=x+aty—EMF. MHZREGZ —EHERS V>
Bika A¥H, x=702F5#2x—10|=x+a 49—, M FEREGZ —ANHRES V?

(A) —10 (B) -5 (GO0 (D) 5 (E) 10

[Proposed by Hong Kong | &4t RE | 8454 |

2022 HFAEBEFREARFE—TE T FHL 8 2022 FHBFERAER—FFFHFAR
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19. Five circles with centers A, B, C, D and E are arranged as shown in the below diagram,
where adjacent circles are externally tangent to each other. Line segments are drawn to
join the centers of adjacent circles. Itis known that AB = 16, BC = 14, CD = 17, DE = 13,
AE = 14. Which point is the center of the circle with the largest radius?

e B P, HEREFR LM AA, B, C, DAE#AM@EA, MIRMHMEE LI . 484
A E - A&, 24 AB=16, BC=14, CD =17, DE =13, AE = 14, M ¥/&
R KA [ 69 ] o A AR E BE ?

W B prw, HEFIHEE oA A, B, C, DA E & ZAE, 4R HAE AR5, A84T
H 9 | s | &BAiE. 4 AB=16, BC=14, CD =17, DE =13, AE = 14. ¥4

o K49 T 69 ) s RARA 5.2
(2

(A) A (B) B (©) C (D) D (E) E

[Proposed by Russia | 4% 2 A28 | 4K F A74% 4 |

20. Veronica has five rings on her fingers, as shown in the diagram. She takes them off one at

a time. In how many different ways can she do this?

Veronica #9535 L # F 4o B P69 B RIE. Ro—B—BOH TRIE. PIHTAA %V iE

TR 0 gy ik E P

Veronica 4 535 Ly Ao B P =09 /A RAG. R—N— N T RIG. FRTAAH % VA
R 6 Fr ik E 2

(A) 16 (B) 20 (C) 24 (D) 30 (E) 45

[Proposed by Germany | & B 428 | /& E 4444

2022 HFAEBEFREARFE—TE T FHL 9 2022 FHBFERAER—FFFHFAR
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21. For the polynomial p(x) = x° + x* + x> + x? + x + 1, Jacob finds proper coefficients a, a1,
-+, assuchthat p(x) = as(x +1)° +ag(x + 1)* +a3(x +1)3 + ap(x + 1)2 + a1 (x + 1) + ao.
What is the value of as + a4 + az + a, + a1 + ag?

#BA%AX p(x) =20 +xt + 23+ x%2 +x+1, Jacob & 3| &l #9443k ao, a1, -+, as, &
Fpx)=as(x+1° +ag(x + D +az(x +1)3 +ap(x +1)2 + a1 (x +1) + apo M as+ag +
as+ap +a; +ag AR % V2

sFF AKX p(x) =20+t + 23+ 22 +x+1, Jacob 3| &iE8 £ ¥ ag, a1, -+, a5, 4&
Fp(x)=as(x+1° +ag(x + D* +az(x +1)3 +ap(x +1)2 +a;(x +1) + ago 1 as +ag +
az +az +ay +ag #91AR 3 2

(A) 0 (B) 1 Q) 5
(D) 6 (E) None of the previous | A E#R R | X EH A2

[Proposed by Iraq | 32t 8488 | A4 o642 |

22. Which of the following nets cannot be folded into the solid?
VAT ARE & TF B R AR & e B BT T 69 AR 2
AT ARAS BT B R e AT & e B BT - 69 SLAR T 2

==#

11 | =] | | == |
| o | | B 1
(A) ® L © W
.
REINE] -
11 | 11 '|'|'|' - -
Do) == @ LI -

[Proposed by Slovenia | J77& LR ZAR | 774 LR B4 |

2022 FHRBRERIRE T E T FR 10 2022 FHBFERAER—FFFHFAR
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23. In the rectangle ABCD, a perpendicular line is dropped from B to meet the diagonal AC
at the point E. The area of triangle ABE is 96 while the area of triangle ACD is 150. What
is the length of BC?

JE4E% ABCD ¥, # B 3| fas AC &4 81 ACA % E. =A% ABE ¢4 @Ak 2 96,
M= A% ACD #9@m#k-2 150, M BC#EERZ % V2

JE4EH ABCD ¥, M B |3t fak AC 8945 ACA % F E. = /A% ABE ¢4 @42 96,
WmE AW ACD ¢9@42 150, 17 BC e K E2Z % V?

A B
96
150
E
D C
(A) 9 (B) 12 (C) 10v2 (D) 15 (E) 16

[Proposed by Serbia | 4R | AR 4 A

24. The positive integer N is such that the product of its digits is 20. Which of the following
could not be the product of the digits of N + 1?

JEEH N 89 BAL B F 0 RAT A 200 B THIAR—IALTREA N + 1 &9 BAL B F 69 FeAf?
EEH N 6 SAZH T8 RARL 200 B F AR —AATAREA N + 1 69 3AL K F 49 e Ar?

(A) 24 (B) 25 (C) 30 (D) 35 (E) 40

[Proposed by Peru | #& &A% | b-&444 |

2022 HFHBLRARE—F L P HFR 11 2022 FHRHEFRAEFR—FFFPHER
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25. A hole in the shape of a hemisphere is carved into each face of a cube. The holes are
identical and centered at the center of each face. The holes touch their neighbours at only

one point. The cube has side 2. What is the diameter of each hole?

5 R A EAE — B FHRB ARG IR . BRI R 6, A 8 s A RS,
BRI e ARAR T LA R R e — B TR, AR RA 2, BERGALERS V?

J 5 ARE AN B4 — AN F IR ARG TR . X ARAR AR B A, BN R 6T s A RS,
ARG eAr g L ey R R E—ANEdERR. ARG AKRA 2, HANRAGEAERES D

A) 1 m)¢§ ©) v2 m)g (E) 2

[Proposed by Finland | Z-@4tRa | 2 24464 |

2022 AR B RBLE— 7 b 4L 12 2022 FiHHEEATR—FE P 5B



