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. DO NOT FLIP OPEN THIS FRONT COVER UNTIL YOUR PROCTOR TELLS YOU.
FEARME BE% Z AR RT . 55 A 2RI LB

FEARWL B % E IR, 3 A 2B BT

. This is a 30 question multiple choice test. For each question, only one answer choice is correct.
iR B AR 0EE R ENRE, SEEE G EIEE .

XA EUAR0EEF I, SEEH AN IEfER.

. Each 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 120 points.

FHEEE AR ERME. FERWNS, FHEE AR ARKBEHRD 712057
FHESH AR E M E, B, B AR AR 411205

. 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.

FUREAE I BRRAR R AR. R BAGAE SR TR st st e e
AATA A 5 2l o

HAEMEARARAL. gt R BAGAIRE/E N T . a8 A Rirt ey . 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 EATBIAGTR . VR A7S5 73 G A TR ] 52 S Rl
W BN EATTFIG) . VRN TS5 PR I ) 52 B o



2020 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘Part 1: 10 problems, 3 points each

(gE—#%: 10EEE, SEW3 49 | $—H9: 10EHE, SH3 5

1. The diagram shows a shape made from ten squares of side length 1 cm joined edge to

edge. What is the length of its perimeter?
ZEBETTHEERAIm O TEESHEERROEK. MEWREARZLZS V2

ZEETTHRAKA Lem 9+ ANEFH EHma Bk, FIEHBRKES V2

(A) 14 cm (B) 18 cm (C) 30 cm (D) 32 cm (E) 40 cm

2. When the answers to the following calculations are put in order from smallest to largest,
which will be in the middle?

FE VAT R0 B R st 3 KR FHEZ], M8 S X2 R 2
FE AT K89 B F BN B KA FHES), AR H X ade a2

(A) 1+ 2345 (B) 12+ 345 (C) 123 445 (D) 1234 +5 (E) 12345

3. Who is the mother of the daughter of Anne’s mother’s mother?
Anne #9545 #4545 69 % 5T 694515 & 2
Anne #94545 694545 69 % )L 693545 2 P
(A) Anne’ssister | Anne #4840 Sdkik | Anne #9448 HIkk
(B) Anne’s niece | Anne #942% | Anne #912 %
(O) Anne’s mother | Anne #9454% | Anne #4545
(D) Anne’saunt | Anne #94&4% | Anne 944

(E) Anne’s grandmother | Anne #4343 | Anne &945475
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4. When Cosmo wears his new shirt properly as shown on the left, the horizontal stripes
form seven closed rings around his waist. This morning he buttoned his shirt wrongly,
as shown on the right. How many closed rings were there around Cosmo’s waist this

morning?

% Cosmo EFE T Z WA, de LB PTT, M09 IEIRA K-FHELH A9 -LE M 43K
ARFR, RoFobhk THA 44, o B P, ARJE i Cosmo 49 IR A 418 B &3 2
% Cosmo [E# F & M 69 &4t 45 bF, 4w ZBPTT, RO IRIRA KT LL8H R LA H A3
AKX TR fuieih Tt 94, e BT, AR 4 it Cosmo #9 B 8] A JUAS ] 43R P

st ol el I =<

(A) O (B) 1 O 2 (D) 3 (E) 4

5. In the calculations shown each letter stands for a digit. They are used to make some two-
digit numbers. The two numbers on the left have a total of 79. What is the total of the four

numbers on the right?

Ao @ AT AT, BEFEREA-ART, eMEm—L2hmiai. A& RERGFS
79, M A&F @ FR S )P

Bl BHTREH Y, EAFERR—ARTF, eMNBAR—ERER. £ARNKGFA
79, FMAAANF G FR S PP

AD

+CD

AB +AB
+CD +CB
79 7

(A) 79 (B) 158 (©) 869 (D) 1418 (E) 7979

6. The sum of four consecutive integers is 2. What is the smallest of these integers?

i,

v Bk S R o 20 ARBEBHEBF RS I
AN ELE R Z Aol 2, IRAX LR NGB RES VP

(A) -3 (B) -2 ) -1 (D) 0 (B) 1
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2020 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

7. The years 2020 and 1717 both consist of a two-digit number repeated twice. How many
years after 2020 will it be until the next year which has this property?

S0 2020 Fo 1717 3% by A58 69 AL B AL R 2020 2 1%, %8 5V F 4 B HRAEHK

Fr ) 69 42

4y 2020 F2 1717 3 € 4 B A ALK A k. 2020 £ )5, 2L % VE 4 A BB X AE
Fr R 69 SF A2

(A) 20 (B) 101 (0O 120 (D) 121 (E) 202

8. Mary has ten pieces of paper. Some of these are squares and the rest are triangles. She cuts
three squares diagonally from corner to corner. She counts the total number of vertices of
the 13 pieces of paper she now has and gets the answer 42. How many triangles did she

have before making the cuts?

Mary A tikak. B P — R R EFH, LB E=ZAH. WIe =ik EFHH LK H A LR K
Pl o b3t 38R SLAF H A 69 13 TRAKAVTAZEAA 3L A 42 8. AR ERT 0], WA HIk4T
EN:FAGE
Mary A +iK4, F P — LR EFTH, ARGZ=ZAH. Hie = KIEFH LKA A X LK
Tro it F A I BET A 69 13 SR TR EE A 42 A0 AR ABTZAT, A ILKEZ
Z A2

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

9. Martin made a kite by cutting a straight wooden pole into 6 pieces. He used two of them,
of lengths 120 cm and 80 cm, as the diagonals. The remaining four pieces connected the

midpoints of the sides of the kite, as shown. How long was the pole before it was cut?

Martin # —4% B A K07 %, 6 AR A MAF B Atk R 3P 09 AR K E 27 A 120 cm £= 80
cm 89 AARAE 2 B A 4. KR e AR R AR ik B R BB 49 T B, e B BT T o BARARARA Y B
ZAMERERS D?

Martin 5 —4R £ K21 5%, 6 AR RAEREE . AR 2P 89 AmARKZ S A A 120 cm F= 80
cm B9 RAAE A A o AR WAR R EBERFEANDLG T 5, B HTF. ZARKRA I I
ZAHRERS D?

(A) 300 cm (B) 370 cm (O) 400 cm (D) 410 cm (E) 450 cm
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10. Four points are marked on a grid of squares of side-length 1. Forming a triangle using

three of these points, what is the smallest area that can be obtained?

EEkAHLIOESHEKEAZT T o@ELL ALPEBfan—B=AK, FBEEE=
AR YEmARDTALS J?
EARATHGEFH A LRI TONE AEFPEAEREAR—AZAY, RLIANAZ
AR EmBRENDTALS 2

1 5
(A) 5 (B) 1 © D) 2 (E) 5

‘Part 2: 10 problems, 4 points each
(E-#@s: 10EEA, W45 | E-HH: 10EEA, 5H4 5]

11. Helen wants to spend 18 consecutive days visiting her Grandma. Her Grandma reads her
story books on story days Tuesday, Saturday and Sunday. Helen wants to spend as many

story days with her Grandma as possible. On which day of the week should she start her
visit?

Helen # 4k 3 & 2469 idn, $AMRiGE 18 X B, AXNFEBAKFH, ¥
FHIFHFE, Helen BAETH 098 F 0. PRRBZEZNEZIINT?

Helen # & & 24090305, AR ZELMAE I8 R HA =, AxAABARFR, ¥4
AUHIRUCF . Helen A XTH S 898 F B o Pl m £ 28 ILEWWR?

(A) Monday | 28— | 24— (B) Tuesday | 241 = | 24—
(O) Friday | 2817 | 284 (D) Saturday | 2855 | ZH~

(E) Sunday | 2418 | 2848

12. The integers a, b, ¢ and d satisfy ab = 2cd. Which of the following numbers could not be
the value of the product abcd?

B oa, b, ched B ab=2cd, FVATHMEIRTAE A RAK abed 4944°?
Fa, b, cHed it R ab=2cd, B VATHIR/NHAThe 2 FA= abed #94E?

(A) 50 (B) 100 (©) 200 (D) 450 (E) 800
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13. The shortest path from Atown to Cetown runs through Betown. Walking on this path
from Atown to Cetown, we would first find the signpost shown on the left. Later we
would find the signpost shown on the right. What distance was written on the broken

sign?

# Atown 3| Cetown #9 5% 42 ¥4 4% i 1% Betown, f£4¢ Atown %] Cetown #9135 f4%-4% £, &,
P& G FBERBETHRAE. BE, RNTRAE R AR GHBAZ, MEBZZLFHGIE
e AATE?
M Atown %] Cetown #9 5% 48 #% 2% i it Betown. /£ M Atown %] Cetown #9iX &% 2% E, &
MNE A B AN D THBAF. BH, RNTAE BN AM G BAR. FlEBAFE EFIE
BAA?

(A) 1km (B) 2km (©) 3km (D) 4 km (E) 5km

14. Anisosceles triangle has a side of length 20 cm. Of the other two side lengths, one is equal

to % of the other. Which of the following values is the perimeter of this triangle?

” 2
FEZ A —155 k2 20cm. A SbmiEkEF, —hEkEH —%EkY e F] AT AR
MIEARZ=ABEE?

2
%@iﬁ%%”%ﬁﬁ%ﬂkmo%ﬁﬁ%ﬂ¢,”%ﬂ&%%”%ﬂk%goHﬂTw
MEAZ = B e R K

(A) 36 cm (B) 48 cm (C) 60 cm (D) 90 cm (E) 120 cm
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15. Tom wants to write a number in each of the nine cells of the figure shown. He wants the
sum of the three numbers on each diameter to be 13 and the sum of the eight numbers on

the circumference to be 40. What number has Tom to write in the central cell?

Tom f4e 8 B 7 69 JUAA A& P 69 F18 FAA NN — A, A2 EMAZ E=AHRZ %
13, mEE L ABEZFok 40, B Tom fEE P M ARE 7 #5284 B 302
Tom e B B oI N FHF I BEANFTERNEN—NE, F L2 HELFARE AR A
13, @B LA/ FaA 40, 7] Tom 12 P 8 AR A 7 #5384+ & 452

(A) 3 (B) 5 ) 8 (D) 10 (E) 12

16. Masha put a multiplication sign between the 2" and 3 digits of the number 2020 and
noted that the resulting product 20 - 20 is a square number. How many numbers between
2010 and 2099 (including 2020) have the same property?

Masha 7 2020 49 % 2 4= % 3B FZ MK T —@FHE, #3F 3 PT4FRA20-20 22—
18-F 7 ¥, P4 2010 5] 2099 (@45 2020) @&y, H % VAR LA B HFM?
Masha % 2020 4% 2 Mo 3 AFZ AR T —AES, HiEZFHHFERR20-20 2 —
ANF T #. FIA 2010 2] 2099 (@45 2020) a9 83d, A 5 VAR ALA A6 HL?

A) 1 (B) 2 ©) 3 (D) 4 (E) 5

17. Two squares of different size are drawn inside an equilateral triangle. One side of one of
these squares lies on one of the sides of the triangle, as shown. What is the size of the

angle marked by the question mark?

ERZAHKNARMBRDNARRAGEFH. wB T, LP—{8EFH 0 —Ei25A = A
o —1al, F2IRAMBEN AERLS )
EAZAHBAAANKRDIRRAGEFTH. wBHF, AP —AEFHG— KB TF =AW
B —M, ARiCAR T HERS Y

(A) 25° (B) 30° (C) 35° (D) 45° (E) 50°
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18. Luca began a 520 km trip by car with 14 litres of fuel in the car tank. His car consumes 1
litre of fuel per 10 km. After driving 55 km, he reads a road sign showing the distances
from that point to five petrol stations ahead on the road. These distances are 35 km, 45
km, 55 km, 75 km and 95 km. The capacity of the car’s fuel tank is 40 litres and Luca wants
to stop just once to fill the tank. How far is the petrol station that he should stop at?

Luca P45 7% S 4748 242 % 520 km #9701, @@ 14 P, 69424 10 km
HA1 Ak, ATEL 55 km 44, teF B —EBAZ, L@BT T I AT 4 Ak 3k 09 B,
5% A 35km, 45km, 55km, 75km F= 95km., A E45h4 55 4 40, Luca A 2%
WA R A — K. B S 1K 6 e 3k R An i

Luca 74572 £ 847 % 2424 520 km #9583¢, F/m L a3 A 14 kb 894 %% 10 km
HAEL I, 173 55km )5, thA 2] — AT, L@ BF T L EF A F i sb 09 IE 5
5% 35km, 45km, 55km, 75km F2 95 km. &£ 49 h4 A5 4 40 7, Luca # 2 4
AR R — ke MR Z A % SR 6G e i 3k AL e i

(A) 35km (B) 45 km (©) 55km (D) 75 km (E) 95km

19. Let 17x 4 51y = 102. What is the value of 9x + 27y ?
4-17x + 51y = 102, ARJE 9x + 27y 694422
4-17x + 51y = 102, 7R & 9x + 27y 69442 ?
(A) 54 (B) 36 Q) 34
(D) 18 (E) undertermined | £k % | kg T

20. A square shaped stained glass window of 81 dm? is made out of six triangles of equal area
(see figure). A fly is sitting exactly on the spot where the six triangles meet. How far from

the bottom of the window is the fly sitting?

WA EN B AR ER—E8ldm? WEFHEEHHE (LE). —EFMELTE
EXNBEZAMARGT. BEEWHEE B ORITH &2

HEBAEGAANAZABAR—ANSIdm? WEFHHEHKBEET (LE), —RBEWHEFH
HEXANZATA T . IANBBE T P RIA % iL?

-

(A) 3dm (B) 5dm (C) 55dm (D) 6dm (E) 7.5dm
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2020 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

‘Part 3: 10 problems, 5 points each
(=245 10EEE, SE549 | $=HH: 10EHE, SH5 5|

21. The digits from 1 to 9 are randomly arranged to make a 9-digit number. What is the
probability that the resulting number is divisible by 18?

#1329 BB FIERHAETIR O 1L H. PS8 9 AL BT AR 18 ka2 5 )2
T 2] 9 89 B F MHEFI AR O AL B A 9 AZ T A 18 R a2 5 )2

1 4 5 1 3
(A) 3 (B) ) © ) (D) 3 (E) 1

22. A hare and a tortoise competed in a 5 km race along a straight line. The hare is five times
faster than the tortoise. The hare mistakenly started perpendicular to the route. After a
while he realized his mistake, then turned and ran straight to the finish point. He arrived
at the same time as the tortoise. What is the distance between the hare’s turning point and
the finish point?

—EF R R RN E AR ET S5 km ¢ R, HFRWEERE B EE, 2
AR R L EAARGG TR, BT —€R, ETHI A THEE, RE
By RN BRE BRI E, TR ITEFKIEZFIERER S )P
—RH R — R OB E—FAKHIT—HSkm LR, FROGRERLE G0 AlE, 12
AR — TR L EALTREN T T, 7 —2IL, /ZFina g TR, Ke
HYAA%E, 5L QREE, BT RGN EfLEZNGERL S V?

(A) 11 km (B) 12 km (C©) 13km (D) 14 km (E) 15km

2020 A HBLRARE—FT L P HFR 8 2020 FHRHFRAEZR—FFETPHER



23.

24.

2020 Hong Kong Mathematics Kangaroo Contest - Benjamin (Grade 9 & 10)

There are some squares and triangles on the table. Some of them are blue and the rest are
red. Some of these figures are large and the rest are small. We know the following two

facts are true:
1) if the figure is large then it is a square and
2) if the figure is blue then it is a triangle.
Which of the following statements must be true?
R2TEA—LEFH =B, L P—LR2EEN, At L F—L2EBRX,
o AR 09 B AR Do AT mAB BRI A A
1) mRXBBRK, AAHEFH,
2) wREHREEHN, AAB=AL.
AR JBE AT B BR i — T A A7
%%J’_%"‘@f—iﬁf/‘ﬁﬂ AWM. AP —RREEY, AN RaEN, v —RBABRKX,
ARG EM RN AT AAREA L
1) e REBAK, WHEFH,
2) wREAFEEE, WAZAF.
AR LA TARA TR iR — A A2
(A) All red figures are squares. | Fi A4 & BHE Y AEHZH. | FALECBABHAETH
(B) All squares are large. | P EFH AR K. | BiA E 7 B AR K.

(C) All small figures are blue. | FrH RN BHARLE E G, | FTARDNGBABLHRLZEE
9,

(D) All triangles are blue. | i A= AH ¥ AB E. | TR ABHAK
(E) All blue figures are small. | F7A & & B AR D | A K ERBARR D

Two identical rectangles with sides of length 3 cm and 9 cm overlap, as shown in the

diagram. What is the area of the overlap of the two rectangles?

BT, BRSO AScm f29em W REAE IR RSETRAET —R. MERIRLH
wmAERLS V?

)

B, ARSANAZcm FeIcm YA AN E HIER O ETELT —R. FEEFHH
wmBRAE S Ve

(A) 12 cm? (B) 13.5 cm? (O) 14 cm? (D) 15 cm? (E) 16 cm?

2020 & # BB AT —F PP £ 9 2020 FBHEEALE P EPER
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25. Kanga labelled the vertices of the square-based pyramid using 1, 2, 3, 4 and 5 once each.
For each face Kanga calculated the sum of the numbers on its vertices. Four of these sums

are 7, 8,9 and 10. What is the sum of the numbers at the the vertices of the fifth face?

Kanga 571 A 1, 2, 3, 4 fe 542K @ A E 7 695 400 SATA . REZF A RAMEm L
SETAEZE R B F 0988 Fe, BRB TP A @SN A7, 8. 9410, M % A B @ L F48

ok %

Kanga %31 A 1, 2, 3, 4 Ao 5 AR 12k A E 7 6 A6 SATR & REHHEBEA T L
BAMELEF G, ZBEERTAIANAFAT7. 8. 9F 10, M F EAd KT E

Ao % V2

A) 11 (B) 12 (O 13 (D) 14 (E) 15

26. A large cube is built using 64 smaller identical cubes. Three of the faces of the large cube

are painted. What is the maximum possible number of small cubes that have exactly one

face painted?

KIFREAFOABAE G FREERN. RLFR A mE e, FREH -G
EH NI TRRELTHRA S V@E?

K2 AR 64 AR R 69 /s 5 F AR R AT o KR FAREG Z AN & AR LAUH — @i g
g T HRR S THA S I A

(A) 27 (B) 28 Q) 32 (D) 34 (E) 40

2020 A HBLRARE—FT L P HFR 10 2020 FHRHFRAEZR—FFETPHER
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27. Anna wants to write a number in each of the squares of the grid so that the sum of the
four numbers in each row and the sum of the four numbers in each column are the same.
She has already written some numbers, as shown. What number does she write in the

shaded square?

Anna 27 5 A G BE AP E — B, VAL AT w8 309 48 o 9153 5] vo B K 49 8 Fe R
ME . WEEET— B, BT, MUERY AT F T 4P
Anna B HZHE G FENTET B -, DAEFTWANR L Fo 5 55 vg AN B9 2 Aoy
ME, WEBET—®i, BT, BRLRYFTEYSHHZIL?

1 6|3
21218
7] |4

(A) 5 (B) 6 Q7 (D) 8 (E) 9

28. Alice, Belle and Cathy had an arm-wrestling contest. In each game two girls wrestled,
while the third rested. After each game, the winner played the next game against the girl
who had rested. In total, Alice played 10 times, Belle played 15 times and Cathy played

17 times. Who lost the second game?

Alice, Belle #= Cathy # /733 tb o AL BT MA L HZHER, mPZMBAAIMKRE, 535
WERZ A, BBERRE I EEATT 3R, 43, Alice 35 10 &, Belle 35 15
)k, Cathy H35 17 k. M F =35 REM T ?

Alice, Belle #= Cathy # /7 #8 Ib Ko HHILFE P AALHZHR, MBEZAANKE. &9
LLRZ G, EMFE SKRENLHE BT T —HIE. &, Alice 3% 10 &, Belle i3 15
k), Cathy 83 17 k. M % EiEmT?

(A) Alice

(B) Belle

(C) Cathy

(D) either Alice or Belle | Alice % Belle | Alice s Belle

(E) either Belle or Cathy | Belle 3% Cathy | Belle 2 Cathy
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29. A zig-zag line starts at the point A, at one end of the diameter AB of a circle. Each of the
angles between the zig-zag line and the diameter AB is equal to a as shown. After four

peaks, the zig-zag line ends at the point B. What is the size of angle a?

FET G ARG, LB ETESE R, RO EE AB % —i% B #hiE k. @ 7w,
EET AR AB XA R AAFA . MAR a9 R NZES D?

PR AN E A T, 2w ATSE )5, AR M HE AB % —it B 24 % BT,
BEW XA AR AB LM HENKARFT ac FARLa RIS D?

(A) 60° (B) 72° (©) 75°
(D) 80° (E) Another answer | b &% | A X%

30. Eight consecutive three-digit positive integers have the following property: each of them
is divisible by its last digit. What is the sum of the digits of the smallest of the eight

integers?

NAE i & 69 AT BOE BB AT Bk AHE EBOY TR L TR BT E . MAE
Y RDGEBRLELHFZARE I?
ANNEL ) AT ERRPAA AT Bk HAELO) TR RE L8 F R, FIAAE
BoF R ERALEARFI RS D?

(A) 10 (B) 11 (O 12 (D) 13 (E) 14
2020 AABEREARE—FTE T FR 12 2020 HFHHKFRAER —FETHFAR



