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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 - Student (Grade 11 & 12)

‘Part 1: 10 problems, 3 points each

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

1. What is the sum of the last two digits of the product1-2-3-4-5-4-3-2-1?
RAf1-2-3-4:5-4-3-2- 1 9 BERMEHFIARES D?
FAR1-2-3-4:5-4-3-2- 1 EREHRFIARS V?

(A) 2 (B) 4 ) 6 (D) 8 (E) 16

2. An ant walked every day on a straight horizontal line path from A to B, which are 5 m
apart. One day humans placed on its path two strange obstacles of height 1 m each. Now
the ant walks along or above the same straight line except that it now has to climb up and

down vertically over both the two obstacles, as in the picture. How long is its path now?

—EIERA RN AR BBERFAGLRIEITA, BEHASM, — R, ABELREEHE
T REFIE R, AERENGZEN AT, A, BRELFR —MGALKITA, 2
CobARAE WEEREY, BT RBERAERER ZK?

— R FERMNA B BBEKFAERZITA, EEHNIM. — R, AXALRZERE

TAANFIRGERFY, HANERYGZHEHH 1m. A, BYEELER—FALETA, 12
E L REAAE A ANE IR Y, BT, IRA IR E SR

(A)7m
(B) 9 m
(O5+4v2m
(D)9 —2v2m

(E) the length depends on the angles the obstacles are situated along the path | & & Bk
ATE B L RAT K B AR | KEBE T BN ERRKEN AR
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

3. Rene marked two points a and b as accurately as possible on the number line. Which of

the points p, g, r, s, t on the number line best represents their product ab?

Rene /2 ¥ sh b TR RAEHAZZ T MAAZ a fo b, S L69 p, g, v, s, tAF—{A 2R AL
R & ab & Ffk?

Rene 7 4t b R T e A HATIL T BN 0 Fobo Bt L83 p, q, 7, 5, [ M—ABRh
K & ab & FeAm?

(A) p (B) ¢ < r (D) s (E) ¢t

4. The pie chart shows how the students of my school get to school. Approximately twice
as many go by bike as use public transport and roughly the same number come by car as

walk. The rest use a moped. What percentage use a moped?

FEHEETT RIVEROL AT LS, BOTEHTHOARXYRIEAALTEL L
AT AT, 2 ARSI ITHOARKEAE. L0241 AMA 2, MR A
L ROR N 32 R o

IR EFTEMFRGF AT LS, HATEBITHOARKRY AR AL E TR

AR TS, TFEGAR G TITOARKEANRE. L4 F AR AHE, F4ERA A
EWFAEARFTEE A S V2

~

(A) 6% (B) 11 % © 12% (D) 24 % (E) 47 %

2020 A A ERIBE T E3
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

5. The sum of five three-digit numbers is 2664, as shown on the board. What is the value of
A+B+C+D+E?

B B, BAE=AnE X fek 2664, M A+B+CH+D+E®EZS e

o B, BN LK Z AR 2664, ) A+B+C+D+EERZS )2

ABC
+BCD
+CDE
+DEA
+EAB
2664
(A) 4 (B) 14 (C) 24 (D) 34 (E) 44
2 2 2
6. What is the value of 10107 + 2020” + 3030 ?
2020
1010% + 2020 + 30307
WEZ S 2
2020 AR S D
10102 + 20202 + 30302
ﬁ\ v 1]‘?
2020 VER S
(A) 2020 (B) 3030 (C) 4040 (D) 6060 (E) 7070

7. Leta, b and c be integers satisfying 1 < a < b < ¢ and abc = 1000000. What is the largest

possible value of b?

ba,bFoc B RATHAGESR: 1<a<<b<cHabc=1000000. B b &% KT/t 2

3

beabFec HHRUTELEGES: 1<a<b<cHabc=1000000. ¥ b &% KTh 2

50

(A) 100 (B) 250 (©) 500 (D) 1000 (E) 2000

8. If D dogs weigh K kilograms and E elephants weigh the same as M dogs, how many

kilograms does one elephant weigh?

WwRDERMNEFAHAKAT, MEGXZNETEMERNNETEMR, FBE—EXEY
TEHZ TN

R D RBEEAKNAT, MEAXRZENEEEM AR EEME, RL—RAKXKEN
TEAL AT

DK KE KM DM
(A) DKEM (B) M © DM (D) DE (E) KE

2020 AHBLRARE T LI FR 3 2020 FHRHFRAER—FFESHER
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)
9. There are two dice. Each one has two red faces, two blue faces and two white faces. If we

roll both dice together, what is the probability that both show the same color?

HRMART, BRAARMELER, WEEEOFRMEGET. o REAMFRHREH 2R
T, MEERBTMRAAEHBRERS J?

HARRTF, BRAAAANEH, ANEEEfANG E@. 4o AN F M HHEH 2R
F, MLALERETHRAMEHMERS V2

1 1 1 2 1
A) - (B) 5 © - D) 5 (E) 3

10. Which of the following numbers is not divisible by 3 for any integer n?
Csnn 2y ¥H, TIHMEEARM 3 Eix?
S n ARH, TIRAHTREM 3 iR

(A) 5n+1 (B) n? (O n(n+1) (D) 6n—1 (E) n® -2

2020 HABERARE T3

kT
w®
%

4 2020 AHBFRAER—FF o5

I
\%\



2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘ Part 2: 10 problems, 4 points each ‘

(#E#64: 10EEE, SE4H | S 10EHE, SHL 5

11. A blue rectangle and a red rectangle are overlapping. The figure shows 4 different such
cases. We denote by B the area of the part of the blue rectangle that is not common to the
two rectangles, and we denote by R the area of the red rectangle that is not common to

the two. Which of the following statements is true about the quantity B — R?

ECEHMOEERLRL TR, ZRBATTA4RARANGE L. RMA B AT R OE T EI;
SWEERGEM, A RATALESTRRSNLER V@A ATHR—EHAKZE
B — R #9BRik 2 EHE6Y?
BEHEB LN TR, ZAETTAFARRAGENL. ZMA B ATREE T ER
S EEHRSER, AREATAOEEEHRSWLERS) BN ATHR—AETHZ
B—R 8T5i& & EHEG?

case 4

case 3
(A) In case 1 the quantity B — R is larger than in the other cases | % 1 # 6% % B— R
RX|IWHB L Po94E B-REX

(B) In case 2 the quantity B — R is larger than in the other cases | 1% 2 ¥ 4% % B—R
BB 2 PHHEB-REX

(C) In case 3 the quantity B — R is larger than in the other cases | 1% 3 ¥ 4% % B— R
RX|WH3FHHKEB-REX

(D) In case 4 the quantity B — R is larger than in the other cases | % 4 P43 % B—R
BRI HHAFHZEEB-REK

(E) The quantity B — R is the same in all cases | $# B — R AR A HH THAR | X F
B — R P A 5% T Ak48 R

2020 HFAEREREARE—TEHFHL 5 2020 AHBFERAER —FFRFAR
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

12. Five coins are lying on a table with the “heads” side up. At each step you must turn over
exactly three of the coins. What is the least number of steps required to have all the coins

lying with the “tails” side up?

AMREFAAERTE, ERHA L. F—dhL AR AR . BEPTA R G REH L,
ROFERS S

ARG FRERTE, E@HA L, LR8N BAETAR TR EHAL,
RYEES e

(A) 2 (B) 3 ©) 4
D)5 () impossible | RTk | & T

13. Four identical boxes are glued together to make the shape shown in the picture. One litre
of paint is needed to paint the outside of one such box. How many litres of paint are

needed to paint the outside of the glued construction?

M B4R R 69 & TAE —RAB RE K a6 BEETROEEZ—ImETiE
o RBEEBEASEE RS VI ekt i gih?

Frvg N8 R 69 & F A — AR AH B R BT g ek. HAETREEZ—IHhE LRk
o ARAZANALRE RS JIHa i ainin?

(A) 25 (B) 3 (C) 3.25 (D) 3.5 (E) 4

14. Let a, b and ¢ be integers. Which of the following is certainly NOT equal to (a — b)* +
(b—c)+(c—a)®?

Loa, b, c AEI, ATHRAFZREN (@— b2+ (b -0+ (c—a)’?
Sea, b, c hEH, ATHRAEEZRET (a—b)>2+ (b -+ (c—a)*?

A) 0 B) 1 ©) 2 (D) 6 (E) 8

2020 HABERARE T3
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)
15. The first two digits of a 100-digit integer are 2 and 9. How many digits does the square of
this number have?

100 4 B b9 a7 MAL B F & 2 Ao 9o ARER 1S B B89 -F 77 AT H?

100 {2 489 AT AL R F = 2 Fm 9o AR A XA 5 A JUL 42

| 290

=
(A) 101 (B) 199 (C) 200
(D) 201 (E) It cannot be determined | k7 & | LiE# &

16. Matjaz has placed 15 numbers on a wheel. Only one of the numbers is visible, the 10 at
the top. The sum of the numbers in any 7 consecutive positions on the wheel, such as the
ones shaded grey, is always the same. When all 15 numbers are added, exactly how many
of the numbers 75, 216, 365 and 2020 are possible totals?

Matjaz 2 — B4 F LA E T 15 @, £AF —EHEETR, AR 10. 3T LAEAT
LB AR E LB (Flde, ARAREEH AR LE) 6945854748 Flo ARE 12 75, 216, 365
F22020 &, A AR BT AL TR 15 4B AR hn 69 48 For?

Matjaz 22 —/MgF L E T 15 Mo A —ANHGETIEY, AR 100 46T EAEAT
AANEGLE LR (Bldo, FAREAH AR LE) 698 FadAa o AR X475, 216, 365
F2 2020 W, A IUAKT AL ZPTA 15 ASEAR Ao 69 8 Far?

(A) 0 B) 1 (E) 4

2020 FHBERARE T EHFR 7 2020 AHBFERAER —FFRFAR



2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

17. A large square touches two other squares, as shown in the diagram. The numbers in the

small squares represent their areas. What is the area of the large square?

W@ T, —BEXEFHBREASHBESH. MEFHFORFERTL@HE. B RE
EIANRIL

o B TR, —AKREFHBREFINANEFH. NEFHFHHFEFTLER. AL KE
B EmARES VP

(A) 49 (B) 80 (C) 81 (D) 82 (E) 100

18. The sequence f,, is givenby fi =1, fo =3 and f,4+2 = fu + fu+1 for n > 1. How many of
the first 2020 elements of the sequence are even?

HNFI fu, =1, =3, @A fur2 = fot fara, n > 1o FFIEHT 2020 B LF P
DA EEEE &

STFFF fu, A=1, o =3, BRA fur2 = fu+ fur1, n = 1o FF697T 2020 STFE F
DL &

(A) 673 (B) 674 (C) 1010 (D) 1011 (E) 1347

2020 AHBLRARE T LI FR 8 2020 AHAKFRAER—FTFESHF
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

19. A circle and a rectangle have been drawn in such a way that the circle touches two of the
sides of the rectangle and passes through one of its vertices. The distances of two vertices
of the rectangle from one of the points where the circle touches the rectangle are 5 and 4,

as shown. What is the area of the rectangle?

— BB A — AT A BT BN ALEH N RS0y it L@ 4675 69 b — (A T8 2.
BT, A A A 5 AT RS A 5 fed, MEBYEELS V?

—ANA W Fe—NEH R XA T BH 54EHGH N F LA ERGEL P AT 5
BT, AP —AWEINEHAANTRENIESZE SN AL b, FLEHBGERLTE V?

N

5 4

(A) 271 (B) 257 (O 72
(D) 63 (E) none of the previous | XA E# R# | YA EH R

20. Three cuboids are arranged to make a larger cuboid as in the figure. The width of one of
them is 6 and the areas of some of their faces are 14, 21, 16, 30, as shown. What is the area

of the face with the question mark?

B, AR TRASR—TBRETR, AP—BEITROEEA6, —L@aiiH
HAE 14, 21, 16, 30, BT, BMEG @Y EHEL S P

o B P, EZADKRFTRAER—AREKTR, EP—AKFIKRGEEA 6, —LEHHE
% 14, 21, 16, 30, BT, ¥ EFTHERGERLES VP

NN

14
(A) 18 (B) 24 (©) 28
(D) 30 (E) cannot be determined | &k & | LiE#H 2

2020 A2 R R
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

‘Part 3: 10 problems, 5 points each
(#=%4%: 10EEE, SE5% | £=HH: 10EWE, SH5 5

21. The figure shows a section of the parabola with equation y = ax? + bx + c. Which of the

following numbers is positive?
ZEBET T MR —RS, EFEAEY =ax® +bx+co ATFUMERIAX KGR EH?

GAIZTETRWEN =S, EFRA Y =ax® +bx+co ATHALEAR A HAER?

(A) ¢ B) b+c (O ac (D) bc (E) ab

22. Onasquare grid paper, a little kangaroo draws a line passing through the lower left corner
P of the grid and colours in three triangles as shown. Which of the following could be the

ratio of the areas of the triangles?

LHBEABKE, —EIPRAEE MR, TREARNALETAPE, X2/ T B4,
Yo B BT M =48 = A &AL 69 RAR R AT P

EHHMAERE, —RIDRRBE—F&X, FARAKGETAP L, FRBET A=A,
Jo B P 7T o 5]——]——%%@%"%%4&2&4‘]’ ?

; P

(A) 1:2:3 (B) 1:2:4 (O 1:39
(D) 1:4:8 (E) none of the previous | XA L& R# | A LR

2020 AABERIAFE T LI FR 10 2020 AAHBFERAER —FTEHFA



2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

23. The length of one of the sides of a rectangular garden is increased by 20% and the length
of the other side is increased by 50%. The new garden is a square, as shown in the dia-
gram. The shaded area between the diagonal of the square garden and the diagonal of
the original rectangular garden is 30 m?. What was the area of the original rectangular

garden?

FEF IR 6 — A K B3 A T 20%, 5 — Rl EIEm T 50%. ke B AT, FAEZ—EETG
Wo EFHIBNHARBRLEHLEAYHABIMYEYERGDHES 30m?. MR
WM AR EmAE A S VP

AL E 6 — M K EH A T 20%, B —MKEREWT 50%. B R, FEELZ—ANEF
Wo EFHILE X A XL RSN LR G A &2 8% K89 amAh 30m?, FR
WHET LB B m AR S VP

(A) 60 m? (B) 65 m? (©) 70 m? (D) 75 m? (E) 80 m?

24. A large integer N is divisible by all except two of the integers from 2 to 11. Which of the

following pairs of integers could be these exceptions?

KEH N T MM 2 3] 11 69Tk T mABIASN H AL BT R 69 BB B Th, P AHE R 49 20 W 8
#er

KES N T2 5] 11 6958 T F ANK A9 Fo At By A 649 08tk 8] A HE TR 89 S 9k 3 A
#e

(A) 2,3 (B) 4,5 ©) 6,7 (D) 7,8 (E) 10,11

2020 FHBERARE T EHFR 11 2020 AHBFREAER—FF o5
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

25. In the morning, the ice-cream shop offers 16 flavours. Anna wants to choose a 2-flavour
ice cream. In the evening several flavours are sold out and Bella wants to choose a 3-
flavour ice cream from those flavours left. Both Anna and Bella can choose from the same

number of possible combinations. How many flavours were sold out?

b, RELHE BB 16 A2 T2k, Anna BEIFHL P 2 aRegkitk. B TR E, —dko
sk % X7, Bella 284 H) T a9 AF &k 0 ok b i% 4% 3 48 2 2k 69 kit #k. Anna #w Bella T i 4249
HMAEBE—HZN. MAZIHEORTLTT?

F b, KELHE B 16 A ook Anna B AFH P 2 A aekagokitik, B TR E, —dko
k£ % T, Bella 28 F FagAR e ook b £ 35 3 A 2ok 69 skitk, Anna #e Bella 7T £ %49
MEBRR—HLH. IR ZIHORELTT?

(A) 2 (B) 3 ©) 4 (D) 5 (E) 6

26. Tony has 71 marbles at his disposal in a box. He is allowed to take out exactly 30 marbles
from the box or to return exactly 18 marbles to it. Tony is allowed to apply each operation
as many times as he wishes. What is the smallest number of marbles that can be in the

box?

Tony & —{B & F42H 71 B 2k 1A R T AR E TR B4F 30 BB 2R, KA IBIFHN
18 faE 2k, Tony T A% A T8 TRAEAT $ RBAE. METRBARB IR TRAS )
Fa?

Tony ) —A&-F 2K 71 Bt sk, tof KT UAE T ZBGE 14F 30 s 2k, A BIFRN
18 Fiezr, Tony TA#% A THERET S KRB, METEWBRRBEERSTREZS )
R ?

A) 1 (B) 3 © 5 (D) 7 (B) 11

27. Wajda took a square piece of paper of side 1 and folded two of its sides to the diagonal, as

shown in the diagram, to make a quadrilateral. What is the area of this quadrilateral?

Wajda A —fkif &4 1 99 BB, HAMEBHARIE, BT, ABR—AwH
o MEfEwEH e mites 2

Wajda H—KZ KA1 WEFHK, BEALET AL E, BT, ABR—AEL

Fo BIEXANAWAFHG@BALES V?
f

2 7 3
(A) 2—+2 (B) —- Q v2-1 D) 5 ) -

2020 A BB RARE—T 2 HFR 12 2020 FHHFRERER—FTF B 5
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

28. Aniceberg has the shape of a cube. Exactly 90% of its volume is hidden below the surface
of the water. Three edges of the cube are partially visible over the water. The visible parts

of these edges are 24m, 25m and 27m. How long is an edge of the cube?

—RH KA AR Ko HARATEY 90% Hide B A K@ AT o 275 7869 =8 % /2 K d bR
DT Ro B REHA A 24m, 25m Fo 27m. MEME 7N EELES V2

—33 B KA AR K. BARAREG 90% b R K\ AT o ARG = AN 4 Ky B3
ST R XN EGKE SR A 24m, 25m F2 27m. M T HHRGB KL S V2

(A) 30 m (B) 33 m (C) 34m (D) 35m (E) 39m

29. There are n different prime numbers p; to p, written from left to right in the bottom row
of the table shown. The product of two numbers next to each other in the same row is

written in the box directly above them. The number K = p{'py2...p5"

is written in the
box in top row. In a table where a; = 8, how many numbers are divisible by the number

pa?

Jo B AT, RASEA nBEL p1 B puo FHAER REFACME LS OB, %
K=p{'py*...py kL@ —4T04E . Thoao =8, MA S VAT UM ps ke

Yo BB, MEBER n ANEH p1 B pro FARFANKG KRB ACMNELEFTHGEF,
K=p'p*...py" BEREE—ITHIET. Chrar =8, FIH 5 VAT UK py Hrk?

]
PPz | PPs .
Lo [p [p ] P | P, |
(A) 4 (B) 16 (C) 24 (D) 28 (E) 36

2020 FHBERARE T EHFR 13 2020 AHBFRAER—FF o5
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2020 Hong Kong Mathematics Kangaroo Contest - Student (Grade 11 & 12)

30. Adam and Britt try to find out which of the following figures is Carl’s favourite. Adam
knows that Carl has told Britt its shape. Britt knows that Carl has told Adam its colour.
Then the following conversation takes place. Adam: “I don’t know Carl’s favourite figure
and I know that Britt doesn’t know it either.” Britt: ” At first I didn’t know Carl’s favourite

figure, but now I do.” Adam: "Now I know it too.” Which figure is Carl’s favourite?

Adam #= Britt 2X B & B A ToMA B £ 2 Carl % E#4. Adam 4eid Carl &4 % 3 Britt
8B £tk T o Britt 4rid Carl 248435 Adam BB E £49 & REMMEST R
Adam: “FK R 4rig Carl % E#kA9 B £, FK4eid Britt 4o R4eid . “Britt: ‘42471 3% R~ 4eif Carl
REBRNMBE, PRARE T, Adam: “BAKRLLE T M Carl FEBRIERB £?

Adam #= Britt X B & & A FTAHRAE £ % Carl FE%K 4. Adam 4eid Carl &% 2 Britt
ANE E09HEF, Britt 40id Carl 2% iF Adam XABE EGA &, REMANTIAT R

Adam: “F& R 4nig Carl ZFER B %, HK4eid Britt 4 R4eid , "Britt: “i%}]:?k?fi%m\, Carl

REMMBAE, PINAERLET. Adam “MAE KR ALE T, M Carl ZFERNRARE?

(A) ‘ (B) (©) A (D) - (E) Q

2020 FHBERARE T EHFR 14 2020 AHBFERAER —FFRFAR



