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The Thirty-eighth Hong Kong Mathematics Olympiad (2020/21)
Regulations

The competition consists of two individual rounds, each with one paper: 60 minutes for Paper
1 and 50 minutes for Paper 2.
Each school may nominate at most 4 participants who are students of Secondary 5 or below.
All student participants, accompanied by the teacher-in-charge, should wear proper school
uniform and present ID_Card or student identification document when registering at the
venue reception not later than 8:45 a.m. Failing to do so, the participant will risk
disqualification.
Verbal instructions will be given in Cantonese. However, for competitors who do not understand
Cantonese, a printed copy of instructions in both Chinese and English will be provided.
Question papers are printed in both Chinese and English.

Each participant has to solve 15 questions in Paper 1 (10 questions in Part A and 5 questions
in Part B), and 7 questions in Paper 2 (4 questions in Part A and 3 questions in Part B).

Please note that devices such as calculators, four-figure tables, protractors, compasses, set
squares and rulers will not be allowed to use throughout the competition, otherwise the
participant will be disqualified or risk deduction of marks.

All answers should be numerical and reduced to the simplest form unless stated otherwise.
No proof or demonstration of work is required.

Participants having electronic communication devices (include tablets, mobile phones,
multimedia players, electronic dictionaries, databank watches, smart watches or other wearable
technologies with communication or data storage functions) or any alarm devices, should turn
them off and put them inside their bags or under their chairs. Failing to do so, the participant
will risk disqualification.

For Paper 1, 1 mark and 2 marks will be given to each correct answer in Part A and Part B
respectively. The maximum score for a school should be 80.

For Paper 2, 2 marks and 4 marks will be given to each correct answer in Part A and Part B
respectively. The total maximum score for a school should be 80.

No mark for speed will be awarded in the competition.

Participants should bring along their own instruments, e.g. ball pens and pencils.

Awards:

(a) For each of Paperl and Paper 2,

(i) participants obtaining full score will be awarded the Best Performance honour
certificates;

(i)  for participants not attaining the full score,
(1) the top 2% will be awarded the First-class honour certificates ;
(2) the next 5% will be awarded the Second-class honour certificates ; and
(3) the next 10% will be awarded the Third-class honour certificates.

(b) For the aggregated score, schools obtaining the top 3 highest marks will be awarded the
Overall Champion, First-Runner Up and Second-Runner Up cups and certificates, the
next 47 schools will be awarded Good Performance certificates.

(c) The 3 participating schools with the highest aggregate scores in each centre will be
awarded certificates of merit.

The decision of the Organising Committee of the 38th Hong Kong Mathematics Olympiad on

the results and awards of the competition is final.

Should there be any queries, participants should reach the Centre Supervisor immediately after

the competition. The decision of the Organising Committee on the queries is final.

The competition results will be announced through the website of the Mathematics Education

Section, EDB on or before 31 May 2021 (Monday). A separate letter will be sent to all winners

and winning schools in June 2021.
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Hong Kong Mathematics Olympiad 2020-2021

Individual Paper 1
3 ;‘ﬁﬁciﬁ:% 2020 -2021
BAFEP L-
RNt g FERPNBEF DI mEAE TP I AY AR TNE T R - T
W HIE S o Ql-Ql0 FHE 1 A > QII-QI5 FJE2 4 - 2 ¥ H A 204 - pFrl ] ] pF

Unless otherwise stated, all answers should be given in exact numerals in their simplest form. No
approximation is accepted. The diagrams are not necessarily drawn to scale. Q1- Q10 1 mark each,
QI11-Q15 2 marks each. The maximum mark for this paper is 20. Time allowed: 1 hour

l. car W=al-b"> B¢ azb=20° % Wi— 2t B> £ Wb | @ -
Given that W =a® — b, where a # b # 0. If W is a non-negative integer, find the least value of .

2. 2220 g kA mlkcF e
Find the last two digits of 220%! ,

3. % B EPAEX-Tx+4=0 2 - F P+ PP giE .
o and B are the roots of the equation x? — 7x + 4 = 0. Find the value of o® + 3° .

4, o 8 cos? 15° cos? 30° — 8 sin? 15° cos? 30° g o
Find the value of 8 cos? 15° cos? 30° — 8 sin? 15° cos? 30°.

5. AR- ¢ > ZBH Rl 2= 4 A
ABC p » R BE BRIHBEY ¢+ a Fl2 = £
e BAp 22 o £ AABC i o
In Figure 1, three unit circles are placed inside an
equilateral triangle ABC such that any circle is
tangential to two sides of the triangle and to the
other two circles. Find the area of AABC .

Bl - Figure 1
6. LB-° > %H= 475 ABC 9% % 15cm o A

P 5 AABC p - 8ho & P ¥ AB -~ BC fr

AC ¢hd-%® jE# W 5 hem~4cem o Scm e

Fo h g o

In Figure 2, the altitude of an equilateral triangle

ABC is 15 cm . P is a point inside AABC . The

perpendicular distances from Pto AB, BC and AC

are # cm, 4 cm and 5 cm respectively. Find the

value of 4 .

Bl= Figure 2

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOHeat\HKM 0202 1.docx P.3



HKMO 2021 Individual Paper 1 Created by Mr. Francis Hung

7.

10.

11.

12.

prq% r sl F pgr=Tptqtr) & prqtr i
p, q and r are prime numbers. If pgr="7(p + g + r), find the value of p+¢g+r.

. 10011002 P
* ETE o
1 2 3 1001

+ + oot
1 2 3 1001+ 1001

1+—— 2+ 3+
1002 1002 1002 1002
1001x1002

I 2 3 100l
14 2 3 1001+ 1001

2+ 3+
1002 1002 1002 1002

Find the value of

% 4000 - 7000 2 F 4 BEE A AP NBEF F OB D
How many even numbers between 4000 and 7000 have four different digits?

“® =" BEF-ADE % CFD i_® %> A
##® BE:EF=1:2>AD:DE=1:3 % \
CF:FD=1:4-3% ADEF ¢ # 4_24

T H o f AABC 5d

In Figure 3, BEF, ADE and CFD are

straight lines such that BE : EF=1:2, 4D :
DE=1:3and CF: FD =1 :4 .1If the area

of ADEF is 24 square unit, find the area of

AABC .

= Figure3
% log, x* =(log, x)* » & x k| & -

If log, x** =(log, X)3 , find the least value of x .

2 f00) =V (X=3 432 +J(X=6)2+(x+5)* » ¥ x L- FHco £ f(x) ] & o

Let f(x) =\/(X—3)2 +x? +\/(X—6)2 +(x+5)° , where x is a real number. Find the minimum

value of f(x) .

13. &Mz ? > 0 LRl - 5/ BA " 4

HEIEGRE GH 7R CELe

F04=5% GC=12 > # BC &%

B oo

In Figure 4, O is the centre of the g
circle. The diameter B4 is produced to

a point G such that GH is a tangent to

the circleat C.If OA=5and GC=12, B

find the length of BC.

B]» Figure 4
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HKMO 2021 Individual Paper 1 Created by Mr. Francis Hung

14, #HELR gx SR0F T RF 0+ - D=2 ¥ f(19)=94 £AO4)HiE -
For each real number x, the function f(x) has the following property f(x) + f(x — 1) = x2.
If 1(19)=94, find the value of {(94).

15. A (x+2y)2=2xyf3x+6y—9°%’x 23 y é’?ﬁ’(;‘j\x—i—y E‘f’jfﬁo
Given that (x + 2y)? = 2xy — 3x + 6y — 9 . If x and y are real number, find the value of x+y.

**% 2% %2 End of Paper ***
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Hong Kong Mathematics Olympiad 2020-2021

Individual Paper 2
R ﬁ:% 2020 -2021
BAFEP ¥ -
BERAP o r FERRANEFPEREAE T IR o ARLITNE T HEIA - T
PR 1 50 4 48

B HIE R o QI-Q4 FA2 A > Q5-Q7 FAL4 A o 2EHA 20 A o
Unless otherwise stated, all answers should be given in exact numerals in their simplest form. No
approximation is accepted. The diagrams are not necessarily drawn to scale. Q1- Q4 2 marks each,

Q5-Q7 4 marks each. The maximum mark for this paper is 20. Time allowed: 50 minutes

l. &Fl-7 ABCD & - B L& 5 6 chir >3- F & p ; F . c
CD ¢n? 8o % LFAB=/AFE > $ BE eh& R o
In Figure 1, ABCD is a square of sides 6 units. ' is the
mid-point of CD . If LFAB = ZAFE , find the length
of BE .
6
E
A B
B]- Figure 1
2. F §=2011"+2012"+2013"+2014"+ 2015"+ 2016" + 2017" + 2018"+ 2019 » H ¢ n %
-t FEHoF S AL S f}f“ff RS iR gk
Let §$=2011"+2012"+2013"+2014"+2015"+2016"+2017"+ 2018" +2019", where n is
an integer. If S is not divisible by 5, find the unit digitof S
3. aRl-¢ o rREEAEL 855 % r ]

TApCR R o Ry iE o
In Figure 2, four circles of radii 8, 5, 5 and r are
touching each other externally. Find the value of 7.

Bl=- Figure 2

4. civa~brcrdi e B 2P a<b<c<d<e-
¥ atbtcetdred - B2 382 btetd - B2 Kb | Tl o

Given thata , b, c, d and e are consecutive positive integers, where a <b<c<d<e.

If a+b+c+d+eisaperfectcube and b + ¢ + d is a perfect square, find the smallest possible

value of ¢ .
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HKMO 2021 Individual Paper 2 Created by Mr. Francis Hung

5. ABCD #_F1#;@m ABE % CED 5 X 3,35 *»
S E AR ot wFla s 1em? 2 4B //
CD> £X [, ABE % CED g 2 fr o
ABCD is a circle while ABE and CED are semi-
circles touching each other at E inside the
circle. Given the area of circle is 1 cm? and E
AB // CD , find the sum of the area of the semi-
circles ABE and CED .

6. 4% d=log,(N22+20 1222 _2) » % d ¢hig o
If d=log, (22 +2°% + 2% _2), find the value of d .

7. 4 /10000x10002x10004x10006+16 =i o
Find the value of /10000x10002x10004 x10006+16 .

**% 2% %2 End of Paper ***
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Sl S I Created by Mr. Francis Hung

Sobe F fedp 1101
LR 2021 &40 17p EY
% % #4212 Google Classroom it {7

o -

rHRTE FERYT 4P F (StPaul’s Co-Educational College)

LdE Ak W~ ¢ 7 8§ (Hong Kong Chinese Women’s Club College)
Z 4 % 9 % 2 (Diocesan Boys’ School)

BEEESR G (FRE LR R

# & % Hong Kong Island Region

HKI-03 % /& ¢ ®¥*~ ¢ ¢ § (Hong Kong Chinese Women’s Club College)
HKI-10 ¥ ¥ %7 = ¢ # (Shau Kei Wan Government Secondary School)
HKI-15 %F %% § + ¢ & (St Paul’s Co-Educational College)

1 #¥ L % Kowloon East Region

KLNE-06 #i% % % 1+ (Diocesan Boys’ School)

KLNE-13 +| % [ (La Salle College)

KLNE-27 "g4]= i # ¢ & (Shun Lee Catholic Secondary School)

1 % & % Kowloon West Region

KLNW-02 # &z B ¢ 4% 3 = (CCC Ming Yin College)
KLNW-18 # &3 & ¢ & (Pui Ching Middle School)
KLNW-26 # #% 1 (Ying Wa College)

R

NT-08 4 iBif R & ¢ ¥4k £ ¢ § (HKTA Tang Hin Memorial Secondary School)
NT-14 373 #%:x h ~ ¥ % » & (NTHYK Yuen Long District Secondary School)

NT-21 F = ¢ 8 & 7 ? & (SKH Tsang Shiu Tim Secondary School)
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