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Instruction | $2BB | {588

. 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 - Student (Grade 11 & 12)

‘ Part 1: 8 problems, 3 points each

(E—#5: 8EER, W39 | H—H4: 8 EHE, FF3 5

1. How many positive three-digit integers are divisible by 13?
Aok 13 i) =40 EEBA S B ?
B 13 Hrh ) A5 EHHA 5 I A?

(A) 68 (B) 69 © 70 (D) 76 (E) 77

[Proposed by Hong Kong | ##4%R | F 8444 |

2. David writes, in increasing order, all the integers from 2 to 2022 which use only 0s and 2s.
What is the number in the middle of his list?

David VA3 698 /5 & h 4% 2 2] 2022 69 pr A &2 0 40 2 69 B, ML H a9 B E
LdGENE (& A

David vLi#¥69IR 5 5 b A 2 3] 2022 69578 RAA 0 o 2 6 3%, F4bEB h 65+ E
PRI S VP

(A) 200 (B) 220 (C) 222 (D) 2000 (E) 2002

[Proposed by France | ixBE4:#8 | % E 454 |

2022 FHRBERIARE T ESFR 1 2022 FAHBFEIAER—FF o5
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

3. Four circles, each of radius 1, intersect as shown. Let p be the perimeter of the shaded

region, which of the following options is the correct statement about p?

Yo B TR, WEFEEETGEAMR. R p AR ERG AL, TauiERATHAp
A B g 3 ?

do PR, WAEREATHRER. Zp ARBRBGALK, TORNALALELT p
AE AR KGR P

A p=m (B)7T<p<%7'(

3 3
(C)pziﬂ (D) §n<p<27r
(E) 27

[Proposed by Greece | # /E#8 | A7 MA% A |

4. How many triples of real numbers (x,y,z) satisfy the equation (|x| —2)% + (|y| +4)> +
|z+ 8|2 =0?

R (|x] =22+ (Jyl +4)* + |z + 8> =0 ¥ = B4 (x,y,2) A % V1@?
R (x| =22+ (lyl +4)° + |2+ 8> =0 9 =L A (x,y,2) A 5 I A2

A) 0 B) 1 © 2 (D) 4 (E) 8

[Proposed by Austria | B34t | B3k A| 4R |

2022 FHRBERIARE T ESFR 2 2022 FAHBFEIAER—FF o5
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

5. Mike has marked the points A, B, C and D in this order on a straight line, as shown in the
diagram. The distance between A and C is 12 cm and between B and D, 18 cm. What is

the distance between the midpoint of AB and the midpoint of CD in centimeters?

o B, Mike 8 A — 1 A& LIRIBAFIZRTEEA.B. CH D, AfC ZH&EHZ
12k, mBAwD Mt EHELZI8 Bk, AB#y b s CD ¢ P ey 3Edk 2 % VB K?

Jn B 7, Mike 82— K HA LBRRAFAFRIRT EA.B.CHA D, AfaC ZAIEFHZ
12@%, MmBAD ZRMIEE LIS Rk, ABW ¥ 55 CD P EWESL SV EL?

4 B ¢ D

(A) 6 B) 9 O 12 (D) 15 (E) 18

[Proposed by Catalonia | #n %% & Z4E8 | hn 5 F R T AEA |

6. What is the greatest common divisor of 22021 4 22022 534 32021 4 320229
g
22021 + 22022 é‘i?‘ 32021 + 32022 E']lj fik/L\\QIJ ;%li%z 9~?
22021 4 92022 1 32021 | 32022 4hm g Ny H R S b o

(A) 22021 B) 1 Q) 2 D) 6 (E) 12

[Proposed by France | i%BE4# | i E 44

2022 FHRBERIARE T ESFR 3 2022 FAHBFEIAER—FF o5
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

7. Alarge square is divided into two unequal squares and two equal rectangles, as shown.
The vertices of the shaded quadrilateral are the midpoints of the sides of the two squares.
The area of the shaded quadrilateral is 3. What is the area of the unshaded part of the

large square?

— B K EF B MT mAE R 6 IEG e R BARF 4R, doB TR, BHWEH T
BEAMEET A E TR BH @R @A 3. MEEKEFE &L IR0 BN

EEDE

—ANKEFHMD T AR E G T Fa i ANB R 9 4ETH , de B PTw. A #9476 TR
EARNEFHEAN T S MBEWAHGERA 3. FEAKIETGH LA 5 6 @42

\=4

2% e

(A) 12 (B) 15 (O 18 (D) 21 (E) 24

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

8. If p, q are distinct positive prime numbers, for how many values of a does the equation

x? 4+ ax — pq = 0 has two integer roots?
Chnp, g RAF 6 ENH B, HFHAE X +ax — pg =04 B8 HHAR a {84 % {8?
Edo p, g BRI EMTH, HBIFFA 2 +ax — pq = 0 F @A EHARE a (AF % VA

(A) 0 (B) 1 < 2 (D) 3 (E) 4

[Proposed by United Kingdom | 3£E#:28 | & E 4444 |

2022 FHRBERIARE T ESFR 4 2022 FAHBFEIAER—FF o5
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 2: 9 problems, 4 points each

(Eoms: 9EER, SEAH | BoHH: 9 EEE, FH 45

9. What is the difference between the largest and the smallest values of sin* x + cos* x?
&ik X sintx +costx W9 JF RALF R AN £ RS VP
Eik X sin* x + cos* x 49 % KA Ao R MEG £ L S VP

1 1 5

[Proposed by Poland | & @ B:#8 | 7 2444

2022 FH#HE R RS
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

10. A square lies in a coordinate system as shown. Each point (x,y) on the square is moved
to <ch, ]1/> . What will the resulting figure look like?
. . - 11
%Eﬁﬁ,ﬁﬁ%&%%?%*@iﬁ%c%%iﬁ%iﬁﬁﬂﬁCmﬂﬁﬁﬁﬁ(fy>
AR BT AT 2] 69 4 R R EARE)?

11
Yo BB, AL TFAMRA T —EEFH. o R EFH EGHEANE (x,y) #4535 (x, y) ,
TR L PTATE) B 4 AR EARH?

y
2__
1_ ,,,,,,,,,
0 i :
0 1 2 7
y y y
T o SR A : 247~ demmmmmnnt 24 TR ——
1+ - 1+ --- m ************** 1——ﬂr
0 i i 0 ; ; 0 i i
(A) o0 1 2 Y B) 0 1 2 Y@ o 1 2 7
y y

(D) o 1 2 “(B) o 1 9 ¥

[Proposed by Finland | Z-#45R8 | 35 24534

2022 & H S G KAE—F £ 5 4 6 2022 F A R AEF P 5 BE

I
\%\



2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

11. The numbers 1 to 10 are placed, once each, in the circles of the figure shown. The sum
of the numbers in the left column is 24; the sum of the numbers in the right column is
also 24 and the sum of the numbers in the bottom row is 25. What number is in the circle

containing the question mark?

HIANIOMAELATEYSERB Y, FEBER—K. £&F)FHIHIIR24; 4
%) g B I Fo R 24, JRIRAT 0 S B 02 25, AR P 9% 69 | B A R AT R He

K120 MAELETHGSADE Y, EAKBIA—K. £2F)FO9EHIAR 24; &
AF) P8 B R Aol R 24, JRIRAT O B R A% 25, S 1A 5 A B 2R L HKe

O®O0O
24 O O 24
o O
0O
25
A) 2 (B) 4 ©O 5
(D) 6 (E) None of the previous | YA E#HRAZ | YA EHE R 2

[Proposed by Greece | A 442 | A 454 |

12. Let N be a positive integer. How many integers are there between vV N? + N + 1 and
VIN2+N+17?

%N AHEEH, £ VN2+HN+1FVIN2+N+1 XA S VEER?

ENAHEEHK, £VN2EN+1FVIN2 N +1 2K S VAR

(A) N+1 (B) 2N -1 (O 2N (D) 2N +1 (E) 3N

[Proposed by Greece | A A4 | A B B4AL |

2022 & 4P B AT P 2
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

13. How many positive three-digit integers are there that are equal to five times the product
of their digits?

S S AR B LA 6 AR 09 B ) 245 E O § A
ESE S UN UGB TUETUELLEVCE S T S RPN

A) 1 (B) 2 Q3 (D) 4 (E) 5

[Proposed by Turkey | +FHA%RE | + F AL |

14. A cuboid of surface area S is cut by six planes as shown. Each plane is parallel to a face,
but its distance from the face is random. Now the cuboid is separated in 27 smaller parts.

What, in terms of S, is the total surface area of all 27 smaller parts?

B AT, REAEA S MR IBHEFEaWE . £B-FaRFTARTRGERD, 2
ACEIBE A FERE R IEM A . RABME R FTRMY K27 TN EFE. PR 27 8
NRARGEEABRA S REAEMK?
B PR, REBRAS HRITEEANTFEWE . EAFERATTTRIERGEANATD, {2
AE 5 EXANE A FEB R MME) o AXNKFTERMY T 27 NIRRT K PR 27 A
NRITRGERBDRA S KB R EHM?

[ ya
5
(A) 25 (B) > S (©) 3§
(D) 45 (E) None of the previous | YA E#R R & | YA EHRZ

[Proposed by Greece | # B{A%#E | A 544 |
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15.

16.

2022 HRHEER

2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

The map shows a region with 16 cities connected by roads. The government wants to
build electricity power plants in some of the cities. Each power plant can provide enough
electricity for the city where it is sited and any cities connected to that city by a single

road. What is the smallest number of power plants that need to be built?

WE BT T oy 16 B IRT & HA0 iR 8 B4 R0 — B E . BUF AL — LR T EHEE R 42
3B BT VA Ay € P AE 69 IR T VA BAEAT 38 38 — A 18 8 S R T AR R 49 IR T R RS0 E ) o
MRS &EZHERS Y REER?

S8 R T 16 AT A AR AR — A . S — R A RS
BT T A E B A 89 T A BAR T — 955 R T AR S S AR R
GEOEES TSP YLV

(A) 4 (B) 5 Q) 6 (D) 7 (E) 8

[Proposed by Greece | /A8 | 77 MAE A |

Let N be a positive integer, all the positive divisors of N are listed in ascending order as
dy=1,dy, -+ ,ds—p, ds—1, ds = N.
If d,_1 = 2022, what is value of d;_»?
#*N ZIEES, N &pA LB EIEIEIEFHEF] %
dy=1,dy, -+ ,ds—p, ds_1, ds = N,
o Rds oy =2022, AR ds—o BER S V2
W N AEEY, N 6PA EL B EIINTHES A
dy=1,dy, -+, ds—2, ds—q, ds = N
do 2 ds 1 =2022, L ds o 9ER % V2

(A) 337 (B) 1011 (C) 1348
(D) 2021 (E) Cannot be determined | & %# % | X% €

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

E—F&F48 9 2022 FHBFERAER—FFRFAR
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)
17. Two rectangles are inscribed inside a triangle ABC. The dimensions of the rectangles are

1 x 5and 2 x 3, respectively, as shown. What is the height of the triangle with base BC?

WARSEY Nk —B= 4K ABC ¥ B P, EBHGRTOHALXS52x3, M=
AR &% BC Ligg % Je

%/]\%Eﬂ;/; ]"]"I}i‘/ﬁ-"—/l\—:—fﬁ%/ﬁ ABC c]:'o 'ﬁﬂ@ﬁﬁ'ﬂ’?, %Effﬁéﬁ){-j—é]\)ﬂﬁ 1x5 ﬁ\jz % 30 ]5]':‘
AMIkiA BC LegZH - % V2

A
3
2 5
1
B C
16 7
(A) 3 (B) 5 © 5
(D) g (E) None of the previous | YA E# RAZ | XA EH A2

[Proposed by Greece | # FAL# | A B4 |

2022 FH#HE R RS
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 3: 8 problems, 5 points each
(E=#5: SEER, WS4 | H=H4: 8 HEH, HES 5

18. A regular hexagonal prism has its top corners shaved off, as shown. The top face be-
comes a smaller regular hexagon and the 6 rectangular faces around the middle become
12 isosceles triangles of two different sizes. What fraction of the volume of the original

prism has been lost?

ENARAEGTE A e B BT 09 7 XA . TEmE R — s ENEH, PHG6MEE
FHEERT 12BH NERRBKROGFR=Z AT, MBRBEREGEARLT o 4
TESSARAE GG TR A diede B P 69 7 AR A . TRE TR —ANEBONIESAE, P 6 K
FTHEERT I2ANARAREHBIRGEFR=ZAF., PRBEEGERREET Lo 02

(D (E

1 1 1
A) — — —
W 12 ) 6\/§ ) 6\/§

[Proposed by Australia | i kA 4588 | B XA A4 |

19. Martina is playing in an 8 player tournament. She knows she will beat everyone except
Ash, who will beat everybody. In the first round, players are organised randomly into
four pairs, and the winner of each match proceeds to the second round. In the second
round, there are two matches and the winners of these matches proceed to the final. What

is the probability that Martina does not get to the final?

Martina %40 —35 8 ASRIE K . Msnif WG AT Ash X969 i A, d Ash 3T T A
Ao BFH—SILET, 2RZWER > ROE, SHILEOBBEENSE W, A% %
LR, AWML E, BAEARK. M Martina B A ENERERGER % X0
Martina £ 40— 3% 8 A4AF K. il A IT ML Ash 2989 BT A, @ Ash 3T AT A
Ao BH—ILEF, SREBMEMY RO, FHLRGEBEEINS b, £FH 5
EF, ABmPHE, BEHEANRRE, P Martina 28 #NERGHER % X

2 3 1 4 2
(A) 7 (B) 7 © 5 (D) Z (E) 3

[Proposed by Italy | & K A|4:R8 | & KA4EA |

2022 HHHBBERBER—FTLEZHFER 11 2022 AHKFRAER—FFEHFAR
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

20. Two circles cut a rectangle AFMG, as shown. The line segments outside the circles have
lengths AB =8, CD = 26, EF = 22, GH = 12 and JK = 24. What is the length of LM?

o B BT, WAAEEEN AFMG A8 5%, 4Ll otk kE: AB =8, CD = 26,
EF=22, GH=12, JK=24, M LM &9k EZ % )?

B PR, MARL54EH AFMG M. Sl s &k KE: AB =8, CD = 26,
EF =22, GH=12, [K=24, I LM #4kE2L% >

A B/ \C D E F
3

26 22

12 24 i
G H J K L M

(A) 14 (B) 15 © 16 (D) 17 (E) 18

[Proposed by Greece | AL | A B4 |

21. Suppose p, g, and r are positive prime numbers such that p + g + r = 1000. What is the

remainder when p?4%r? is divided by 48?
Bk ps qAr ZEMEE, HBEp+qg+r=1000. P p?q*r? thvl 48 #94h 32 % >
Bk pe qAer REGFH, HLp+q+r=1000. ] p?q2r2 i 48 9 aH 2 % b?

A) 0 (B) 2 ©) 4 (D) 6 (E) 16

[Proposed by Israel | A& 488 | w2 & 5464

22. In a sequence, the first term, a; is between 0 and 1. For alln > 1, a5, = a» - a, + 1 and

Aypiq = ap - a, — 2. Given that a; = 2, what is the value of a,?

E—EEINP, BE G ANA0F1 M, HAHAGn > 1, apyy = ap-a,+1, £ H
a2n+1:a2-an—20 847/‘:1?[17:2, }7]3}*23612 %;Z"zﬂ"

E—ANEIF, ER g ATO0OR1ZNE, sFHAHGn > 1, apy = ap-a,+1, 5+ H
Agpy1 =020y — 20 CHmay =2, ML ax ¥ T %07

(A) aq (B) 2 ©) 3 (D) 4 (E) 5

[Proposed by Catalonia | #n %% & ZA4EM | jn & ¥ R EAEA |

2022 AABERIABRE—FTLHFR 12 2022 AABFERAER—FTEHFAR
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

23. The vertices of a 20-gon are numbered from 1 to 20 in such a way that the numbers of
adjacent vertices differ by either 1or 2. The sides of the 20-gon whose ends differ by only

1 are colored red. How many red sides are there?

203469 ZABTABE S B4t A 1 ) 20, ZRARMTAEZES R 221 R 2. WnBEHIR(E
£ 16920 WM ERELE . IR % VikérEag?

20 A g ZIATRE S AR5 A1 5] 20, KA EH5 221 R2. B3 5% 51U
£16520 AW AP RREE, FIA %Y aéin?

(A) 1 (B) 2

O 5 (D) 10

(E) There are multiple possibilities | & %/ T # | A % # T 4k

[Proposed by Mexico | 2 &4 | £ 404 |

24. In the polynomial P(x) = a,x" +a,_1x" ! + - - - 4+ a1x + ay, each coefficient a; (0 < i < n)
is a single digit number (i.e. 0,1,---,8,9). If P(v/10) = 12 + 344/10, what is the units
digit in the decimal expression of the number P(2022)?

ESAXP(x) =apx" +a, X" 1+ mx+ag ¥, FHEGE (0<i<n)#T—M
# (80, 1, -+, 8, 9), 4w P(v10) = 12+ 341/10, #F&$ P(2022) 49 +ift 4 & i X,
P AL F RS P

ESFXP(x) = apx" +a, X"+ fax+ao ¥, HARM (0<i<n)HE—ME
% (g0, 1, ---, 8, 9). 4 P(V10) = 12 + 3410, R 4 % P(2022) &+ 4] & ik X,
PRI F RS 2

(A) 0 (B) 2 ) 4 (D) 6 (E) 8

[Proposed by Greece | A B A% | A 454 |

2022 HHBLEEAFR T EHFH 13 2022 HFHABFERER—FFSHF
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2022 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

25. A football match between teams from North Berracan and South Berracan is played in a
stadium that has a rectangular array of seats for the spectators. Each spectator is a sup-
porter of either North Berracan or South Berracan. There are 11 North Berracan supporters
in each row, and 14 South Berracan supporters in each column. This leaves 17 empty seats.

What is the smallest possible number of seats in the stadium?

North Berracan Ft#= South Berracan B 2 [ 69 2 3k tb R 2 — B 5L F 35847, A RN
BASHER & FH o %R R E 2 North Berracan %49 £ 3%, % 2 South Berracan
Bty X HE . BAE4TH 11 % North Berracan B89 2 3%, 42|74 14 % South Berracan
Ko EFEHE. AR 17T AT B, MBASERVA S V8 EL?

North Berracan FA#= South Berracan FA 2 8] ¢ B 3k bb R 2 — MK F 3 2847, A WACIRAL GG
JEASHE R K T o H % A S E 2 North Berracan FA# % 3%, % 2 South Berracan
FABY X . IAEFATH 11 % North Berracan fA#) X #%, % %H 14 % South Berracan
KB X 4. AT AR 17 AT @S, FIRFHLRIA S VA Bl

(A) 500 (B) 660 (© 690 (D) 840 (E) 994

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

2022 HRHEER

F—t 4 HE0 14 2022 FHUFRALE—FEHE
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