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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



2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘ Part 1: 8 problems, 3 points each

(E—#5: 8EER, W39 | H—H4: 8 EHE, FF3 5

1. Paula’s weather app shows a diagram of the predicted weather and maximum temper-
atures for the next seven days, as shown. Which of the following represents the corre-

sponding graph of maximum temperatures?
Yo & pra~, Paula 89 R A& ARFETT RREEROGRAFHD RS ARFAMROE L. T
AR — 1B 2 R = AR EE A w4 P

o B P, Paula 9 RARAREFETT ARLELRHRAFFIRSAURARGBE L. T
FAR— AR B AR AT 6 W & A P

vy ] (W} vy
N / \\ I/ ~ / ~ ’
- ~ - - -
~ - - ~ ~
N ’.\ N N
* % % ¥

xxx | N 0
—1°C|—4°C| 0°C [ 0°C | 3°C |-3°C|-5°C
Fri | Sat | Sun | Mon | Tue | Wed | Thu
EfAa | B2 | BB | EN— | E_ | Ef= | EXM

gk N\
///h \\\ \\“//_ N
(A) (B) [~
AN _.//\
and o
o~ A
© LT N (D) \
N
N
(E) hd \\‘
2. How many integers are in the interval (20 — /21, 20 + /21)?
B (20 — V21, 20 +V/21) ¥4 % {8 gk
K (20 — V21, 204+ V21) # & % » s
(A) 9 (B) 10 O 11 (D) 12 (E) 13
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

3. Each year, the third Thursday in March is named Kangaroo Day. The dates of Kangaroo
Day for the next few years are shown below, with one error. Which date is wrong?
HFEZANFEZBERBEELERD . TEHHET T ALK SF4 Kangaroo B 49 B B, 12
A8 RSERA . FIME B RS2
BEZAOE AZHOBARARKD . TEHRET T AKRILFH Kangaroo B 45 B #7, 12
H—ANRAFR . FIIRAS B AR AR 2
(A) March 17,2022 | 2022 43 A 17 8 | 2022 43 A 17 1
(B) March 16,2023 | 2023 %3 A 16 8 | 2023 %3 A 16 B
(O) March 14,2024 | 2024 3 A 14 0 | 2024 3 A 14 B
(D) March 20,2025 | 202543 A 20 B | 202543 A 20 8
(E) March 19,2026 | 2026 43 A 19 8 | 2026 43 A 19 B

4. The halftime score of a handball match was 9:14, thus the visiting team was leading by
five goals. As a consequence of coach instructions received at halftime, the home team
dominated in the second half and scored twice as many goals as their opponents. The

home team won the match by one goal. What was the final score of the match?

—5FHRILFRF 54 REFG Ly £ 914, BRAALAMER HALETHKRERFIELT T HR
AR, TRAETHFSMET LA, BRBEAHFHIRE. REALIFRA—RIZHMAFT LE
ML R B RS R S e

— G FHRARF G LRI R 914, BRAL BN, | TATHKEHEL TR
HIF, TRETESE T ER, #RBAISFF ORI BE ERR—IKZ L RFT HLIE,
Bl P IR B R S e

(A) 20:19 (B) 21:20 (©) 22:21 (D) 23:22 (E) 24:23
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

5. A park is shaped like an equilateral triangle. A cat wants to walk along one of the three
indicated paths (thicker lines) from the upper corner to the lower right corner. The lengths
of the paths are P, Q and R, as shown. Which of the following statements about the lengths
of the paths is true?

—ANREFE AT —ERMELEIRREBYARNAT AN MBI TR ()
Z—%, WwBT, BERHOERESHEP, Qf R, THMARLRRENRE, F—IEL
EFEG?

—AMBEFHAZABH R —RBATENRLEGN AZET A AL TERE (FX)

Gl
Z—k. BT, BAEGRKESH AP, QR THXTHLKENIE, F—RA
IEA 692

(A) P<Q<R (B)P<R<Q (O P<Q=R (D) P=R<Q (E) P=Q=R

6. The little kangaroo has chosen a special number. She gets the same result when she sub-

1 1
tracts 10 from her number as she does when she multiplies it by 10" What is her number?

1 1
DRRARIET — AR w RS B B R 10 B, 173 6948 RAwts 12 18 Bk 10 78
RITFF094E RABF . PIILIBFEHET S 2

1 1
NERBEFT —AMFRG R BRFZIANHP B 10 B, #7369 RAFIANKE 10 A8
RITFF09 L5 RABF) o AL FH R S V2
11

1 1 1 1
(A) 100 (B) 11 © 10 (D) 100 (E) 9
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

7. Six rectangles are arranged as shown. The top left-hand rectangle has height 6 cm. The
numbers within the rectangles indicate their areas in cm?. What is the height of the bottom

right-hand rectangle?

NAE B BAe B T 0 RHEP . A E TR S AL 6cm. FEH N GIETE XL
cm? A B @A, MAE T HEBHSELS V?

AANER R B0 XHE . AL GBS EA 6cm,. 455 NI ETEN
cm? A A EmAR. FAE T HAEHBHSELS V?

32 48

12116 | 39 ||7

(A) 4cm (B) 5cm (C) 6cm (D) 75cm (E) 10cm

8. Ahmad walks up 8 steps going up either 1 or 2 steps at a time. There is a hole on the 6th

step, so he cannot use this step. In how many different ways can Ahmad reach the top

step?

Ahmad Z@ LA 8MEEGH, VA LA 1TBR2EEM. FBEH LA —ER, Hitk

i NEAE M. M Ahmad TAH KR RFGHF XEH R @S2

oF

Ahmad @ LA SAGH, I HEALIAR2AE . BAREH LA AN, Hiti
THEALREAS o 7] Ahmad T A JURP R F) 69 7 Rk 5] &k L@ 69 & F-?

(A) 6 (B) 7 © 8 D) 9 (E) 10
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘ Part 2: 9 problems, 4 points each

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

9. Suppose 7 is an integer, a large cube is built up by #° identical unit cubes. The number of
unit cubes that have visible faces can be expressed as an? + bn + ¢, where a, b and ¢ are

integers. What is the value of a + b + ¢?

Beon AEH, —EAXZFRY P EMRGEILEFIEKR. BT RGBS HIER
FTUERTHan> +bn+c, X¥a, bFec A%, Matbtctars re

Fon A, —AKRIHRE n® AR R 5 T ARE R AT LA A 5 ARk B
FTUEAFTAan> +bn+c, X¥a, bFec A¥EHK, Mat+b+ctEars r?

(A) -6 B) -2 O 1 (D) 2 (E) 6
10. Six congruent rhombuses, each of area 5 cm?, form a star. The tips of the star are joined to
draw a regular hexagon, as shown. What is the area of the hexagon?

AMAAFHEBER—EZH, HEEHGEHASm?, B HTR, #HEH G Kbk Ek
FE—BENEH. MEBENEHORHRAS V?

%

ANAEWERAR—NEF, AANEHG@RA Sem?, WwB T, B EH G KRB EHEAR
ztv'r?ﬁ'] ANESATH, FEANSAHBGERES V?

(A) 36 cm? (B) 40 cm? (C) 45 cm? (D) 48 cm? (E) 60 cm?
2021 HHAHERBFE—FTEFTHFHR 5 2021 HHKBEFERAER —FFPHER



2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

11. The figure shows a semicircle with center O. Two of the angles are given. What is the size

of the angle a?
FHERT—ERO AP FER. AP mEAZCESE. MAZa KIS )?

AFPREFT—ARO AP ¥R, APemAAEe 2L, MALaG IR S )?

g
e

0]
(A) 9° (B) 11° (O 16° (D) 17.5° (E) 18°

12. A 3 x 3 square initially has the number 0 in each of its cells. In one step all four numbers
in one 2 X 2 subsquare such as the shaded one, for example, are then increased by 1. This
operation is repeated several times to obtain the arrangement on the right. Unfortunately
some numbers in this arrangement are hidden. What number is in the square with the

question mark?

B3I XBN TR, RMEFBEAETHREGARKO FRTAEE—ME2 FEFTH (F
YIS H TR AE), AP e B A 1. THREATEAR B E T RE, T Re
EB T TARAE, 2R P A —RBAEET . BAMBRYG TR THBRELS P

EIXBHFTHET, RINEFNELAKTAE R K0 HRTARF—AN22 FEHH (H
Jo PP RAARA), BRI AARKE i 1, EHRTEIAAGBREETFRE, T AW R
HEETRRE, BRALPA R BEET . AP ST FTHFHELES V>

01010
01010
0100
(A) 14 (B) 15 © 16 (D) 17 (E) 19
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

13. What is the sum of the six marked angles in the picture?
B b A AR AR RS e

B ARIE R S AR B

(A) 900° (B) 1080° (©) 1120° (D) 1260° (E) 1440°

14. An ant climbs from C to A on path CA and descends from A to B on the stairs, as shown
in the diagram. What is the ratio of the lengths of the ascending and descending paths?
B AT, —EHREFSCA LR CALRIT A, ARSEMHK ALTIRIT B,
M ¥k bR A BAZFo /2 TR HBAZN R EILAE S )2
WwBPR, —REREEALCALNCHELRETA, RELHEHHMNAZETRET B,
] AR bl 6 AR e fE T R HAZ K EIA S )2

(E) —

C
V2 V3
2 3

1 1
A1 (B) 5 © 3 D)

15. The numbers a, b and ¢ satisfy a + b + ¢ = 0 and abc = 78. What is the value of (a + b) (b +
c)(c+a)?

$a, bfecHEa+b+c=0Fabc=78, M (a+b)(b+c)(c+a) 942 % ) ?
¥a, bAc#HRa+b+c=0Fabc=78, ¥ (a+Db)(b+c)(c+a) a2 % V?
(A) —156 (B) -39 (O 78

(D) 156 (E) none of the previous | XA E# R# | A EH#R R
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

16. Let N be the smallest positive integer whose sum of its digits is 2021. What is the sum of

the digits of N +2021?

B35 N 2 A4S R 2 Aot 2021 69 N EBSE, P N +2021 B9 & f5s R Z A% % )2

B& N A EAL R F 2 An A 2021 8 B H A B N+ 2021 ¢ 3Aa K F 2 Aok % V2

(A) 10 (B) 12

Q) 19

(D) 28 (E) 2021

17. The parabola in the figure has an equation of the form y = ax? + bx + ¢ for some distinct

real numbers 4, b and c. Which of the following equations could be an equation of the line

in the figure?

a,bfec RARAGFHK, BFRYGGTRA Y =ax® +bx +c. B TFFIMEZR TR AT

B 8 AR ?

a,bc RRRAGEH, BYRYEAFRA Y =ax® +bx+c. B TFIMANAFRTI AT

A 8 A2

(A) y=bx+c @B y=cx+b

2021 HFAEBEREARE T E T FHL

YA

\

)

Y X

AR

QO y=ax+b D) y=ax+c (E) y=cx+a

8
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘ Part 3: 8 problems, 5 points each
(E=ms: 8EER, SE5 49 | H=H4: 8 EHE, FHS5 5

18. The smaller square in the picture has area 16 and the grey triangle has area 1. What is the

area of the larger square?
By ESFH AL 16, REZABGEMEE L. MXESHGEHRES V?

B EFHgmBRA L6, KEZAHKGERA L. MREFHGERES J?

(A) 17 (B) 18 © 19 (D) 20 (E) 21

19. Each of the numbers a4 and b is a square of an integer. The difference a — b is a prime
number. Which of the following could be b?

Hafebyp R R EMERGTFFT, mEa—bEZ—EAEH. FIATIMBEETAEZ b?
HaFeb A AENELKNGTFF. mEa—bR—ANARK FATIAZKTARA b?

(A) 100 (B) 144 (©) 256 (D) 900 (E) 10000

20. In the 4 x 4 table some cells must be painted black. The numbers next to and below the
table show how many cells in that row or column must be black. In how many ways can
this table be painted?

BAXAHTRETY, HELEAKLERLE, BREFREFFHFRZEEAKNHEEIWE
TEREERFTRITE I, MBGEERIEERRLER S VTR T E?

EAXAWFRET, BERELETKEARLE, BIFFFT5FFPELZELTKNHTE
b R A& M e T BT B H, A XKFHEARLEH % VA RE 6 Fik?

2

= N O

2021
A) 1 (B) 2 < 3 (D) 4 (E) 5
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2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

21. How many solutions does the equation
[[x=1[ =1 =1] =1
have? Here, |x| denotes the absolute value of x, for example [3| =3, | — 5| = 5.
AL
[[x=1[ =1 =1]=1
HEL VARG ? 242, x| AFx GBI, Hlde (3] =3, | -5 =5
7 A2
=1 =1] =1} =1
HEIATRRM? X2, |x| A5 x 694318, #ld 3| =3, | -5/ =5,

(A) 1 (B) 2 ©) 4 (D) 6 (E) 8

22. 2021 balls are arranged in a row and are numbered from 1 to 2021. Each ball is coloured
in one of four colours: green, red, yellow or blue. Among any five consecutive balls there
is exactly one red, one yellow and one blue ball. After any red ball the next ball is yellow.
The balls numbered 2, 20 and 202 are green. What colour is the ball numbered 2021?

2021 1B skHE A —HE, R AR %IFEA 1 £ 2021, AEKRYAECZTATORAECZ —: &, 4
&, FERHEE, AETAMRGORT, BABITH—BLEk, —BReRF—EE
ERe EE—MLERIBZGT—ERL TR FZER HIEAH2, 20 42202 69 5RALE E
8. M&kIEA 2021 R AR EE?

2021 ANsRHBER —HE, IRA B 5 A1 £2021, AP ERA TR CZ —: GéE&, 4
&, REREE, AEMENRLEGRTY, ERBITA—MLER, —MHERP—ANK
EHhe HEBEB—ANLERIEN T —ANRLERZTEK. 5 A2, 20 #2202 69 3RAR 2L E
. B %5 A 2021 49k 2 4B &

(A) Blue | #¢& | & (B) Green!| | #& | 4% (C) Red | & | &2 &

(D) Yellow | & | ¥ & (E) impossible to determine | & k% | Lik#H 2

2021 HFAEBEREARE T E T FHL 10 2021 AHBFERAER—FFFHFA



2021 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

23. Christina has eight coins whose weights in grams are different positive integers. When
Christina puts any two coins on one side of a balance scales and any two on the other
side of the balance scales, the side containing the heaviest of the four coins is always the

heavier side. What is the smallest possible weight of the heaviest coin in grams?

Christina A A\#EH, L &% (AEAEL) ARFEEK. ¥ Christina #4E & w18
AR T 09—, @A % s m A A R TS — R, adiEwERE P kT
B AR — AR E N — . MREREN TN TRETRES Y A2

Christina A N\KA T, AELA P26 F2H 2R G EES, % Christina F4L & & A5
TR —M, AR AN P RAERFG T —ME, AKX TP REGE
TobgAR— M R FG— M, FREEFORDNTREEZLS V2

(A) 12 (B) 34 (C) 64 (D) 128 (E) 256

1 02021

24. Suppose N is the greatest integer less than 5 What is the hundreds digit of N?

10073 +

102021 . .
EZN 2 A W MR RKEH, M N é@ﬁ'fi%i—?;%%%?

e AT @ 102021 - WD g
% N 2T W R KEH, PN WFlods2IU?
(A) 4 (B) 5 QO 6 (D) 7 (E) 9

25. Seven standard dice are rolled simultaneously and the 7 numbers obtained are added.

What is the probability that the sum is an even number, but not a multiple of 3?

IR SO R T, SEAFTIF40 7 184 A Ao, B4R Ao RAB S R 3 MO BLAY IR F 2 5
B

RSB AT, FFHTIR40 7 A RA o, 9 Fo AR 2 R 3 K0 43 SAY A2 5
»3

1 1 2 1 1
(A) 3 (B) 1 © 7 (D) 3 (E) 5

AR ST TET SE EE 1 2021 # ks R AER—F 2 PR



