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14.

The Thirty-ninth Hong Kong Mathematics Olympiad (2021/22)
Regulations

The competition consists of two individual rounds, each with one paper: 60 minutes for Paper
1 and 20 minutes for Paper 2.

Each school may nominate at most 6 participants who are students of Secondary 5 or below.

All student participants, accompanied by the teacher-in-charge, should wear proper school
uniform. The competition will commence at 9:00 a.m. sharp.

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 gquestions
in Part B), and 8 questions in Paper 2 (4 questions in Part A and 4 guestions in Part B).

During the competition, 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.

All 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) and any alarm device(s), should be turned off during
the competition. 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 total maximum score for a school team should be 80.

For Paper 2, 2 marks and 3 marks will be given to each correct answer in Part A and Part B
respectively. The total maximum score for a school team 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, after arranging all participant’s scores in the order from
the highest to the lowest

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

(i) after deducting those participants with full score achievement as in (i),

(1) the first 2% from the remaining particpants in the said order will be awarded
First-class honour certificates ;

(2) the next 5% from the remaining participants will be awarded Second-class
honour certificates ; and

(3) the next 10% from the remaining participants will be awarded Third-class
honour certificates ;

(b) About 10% of participating schools with the highest aggregate scores (sum of the scores
in Paper 1 and Paper 2) in each of the following regions, namely Hong Kong Island,
Kowloon East, Kowloon West, the New Territories East, and the New Territories West,
will be awarded certificates of merit.

Should there be any queries, participants should reach Mr CHENG Sze-man, the representative
of EDB in the Organising Committee, via the teacher-in-charge at 2153 7436 immediately after
the competition. The decision of the Organising Committee on the queries is final.
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Hong Kong Mathematics Olympiad (2021/22)
Individual Paper 1
LR ﬁ% (2021/22)
BAER L -
GALGRP G ] R T PR ERE 0 E I E ] o AR E O o  HR -
WGl A o Ql-Ql0 FAE 1 4 - QII-QIS FJL2 4 « 2 ¥ %4 20 4 o R ] o) P
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,
Q11-Q15 2 marks each. The maximum mark for this paper is 20. Time allowed: 1 hour
a 2 B E342 x2—100x+k=0 g 42 - & a—7=30B & k & -

1.
a. and P are the real roots of the equation x> — 100X + k = 0. If o. — 7 = 30, find the value of k .
2. “B-° »ACD #- = 43;-B §CD - 82 AB=AC=2 2 AD=4-
#BC:BD=1:3> £ CD & o
In Figure 1, ACD is a triangle. B is a point on CD such that AB=AC =2 and AD =4 .
IfBC:BD=1:3, find the length of CD.
C B
D
A
Figure 1 @ -
3. “®B=-° »ABCD #- B2, -E & AC - 8 AE=25 2 CE=144-

% p=AD+DE+CD: f p i o
In Figure 2, ABCD is a rectangle. E is a point on AC such that AE = 25 and CE = 144 .

If p=AD + DE + CD, find the value of p .
A

B

|
Lh

144

Figure 2 @ =
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HKMO 2022 Individual Paper 1 Created by Mr. Francis Hung

Xz .,
SEh— 1T
5y(x—12)

o

4, LW X~y %2 7 FFHEcoF D= =18 F

Xz
5y(x-2)°

Let X, y and z are non-zero numbers. If 2*=3Y=18?, find the value of

5. F N=24x+2l6y  He x2yimi @ Fiice #N: %2> 2 e fx+tyak | @ -
Let N =24x+ 216y, where both X and y are positive integers.

If N is a cube number, find the minimum value of X+ .
6. LB FacBE R EHY - EALP

7_/1;16 aybici‘?\‘?ﬁ'{o

ax+ by = -16
X +20y=-224

BpehrmmfEEx: x=8 2 y=-10-
EHL B4 C ol @A ES x=12 2 y=—13 - £R4? a+b2+ hid

John participated in a mathematics competition, in which one of the questions was to solve

, where a, b and ¢ are real numbers.

ax+ by = -16
cX +20y=-224

The correct answer to the question was X = 8 and y =—10. However, John copied a wrong value
for ¢ and then gave an answer of X = 12 and y = —13. Find the value of a’> + b*> + ¢? in the
original question.

7. © 459+ 3 =3 Y x 2 y i r EHce Ry b k| o
Given that 459 + x* =3V, where both X and y are positive integers. Find the least value of y .

8. t®=¢ D 5w i#a,ABCE p - 2-i3 (¥ AD/BC-AB LAD > CD LDE >
CD=ED'AD=4cm %2 BC=6cm- % AADE 5 f# 5 Pcem?> £ P i -
In Figure 3, D is a point inside the quadrilateral ABCE such that AD // BC, AB L AD, CD L DE,

CD=ED, AD =4 cm and BC = 6 cm . If P cm? is the area of AADE, find the value of P .
|.E

Figure 3 B =
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HKMO 2022 Individual Paper 1 Created by Mr. Francis Hung

9.

10.

11.

12.

13.

14.

15.

ABCD ¥ —®FIp 2 #2;> ¢ AB=7,BC=15CD=20and DA=24-
£FIABCD 2 f -

ABCD is a cyclic quadrilateral with AB =7, BC = 15, CD = 20 and DA = 24.
Find the radius of the circle ABCD.

, 1 - 1 . Lo
S I a2+_2:7 ’ ;E'_ ¢ a>00 ? b:a5+_5 9 ‘J’\ b ml_E_LQ
a a

. 1 1
Given that a’ +—=7,wherea>0. Ifb=a’ +—, find the value of b .
a a

Xi 2 X2 3 4% (log2x)(log3x)=a 7§42 > B¢ a L ¥ £ xixe hiE o
X1 and X2 are the real roots of the equation (log 2X)(log 3X) = a* , where a is a real number.

Find the value of Xixz.

d#F 0°1°2:3°455°6 28— By £AFEF D T o FioBET AL S5
“,f SR gl S

A 7-digit number is formed by putting the numerals 0, 1, 2, 3,4, 5, 6 together without repetition.
If this number is divisible by 55, find its largest possible value.

¢ v a¥-b¥=1672 27 a~b-x 2 y i1 F#ice L ax+by gk & e
Given that a* — b = 1672 , where a, b, X and y are positive integers.

Find the minimum value of ax + by .

% a~ bz c i2xFHFoF 5Bk abc @ ab<bc<ca?
Let @, b and ¢ are non-zero digits. How many three digit numbers abc are there such that

ab<hc<ca?

POR . —BE"= 42, 2¢ PQ=PR=17and QR=16° #12 H & %3z i PQR ¢
pou kg o FIHE B aE -

PQOR is an isosceles triangle with PQ = PR = 17 and QR = 16 . Denote the in-centre and the
orthocentre of PQR by | and H respectively. Find the length of HI .

**% 32 3 End of Paper ***
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Hong Kong Mathematics Olympiad 2021-2022

Individual Paper 2
B BT HE 20212022
BAZP E =
LIt g FRFNEFPEREAE B TR ARETNE NG HE A - T
ot plig S o Ql-Q4 FEL2 4 > Q5-Q8 FAEL3 A o 2 X B A 204 o PEr 120 448

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-Q8 3 marks each. The maximum mark for this paper is 20. Time allowed: 20 minutes
1. % A __ ! + ! o A ehiiE o
2022 1+1x2x3%:-x2022 1
Ix2x3x---x2022
A 1 1 .
t = + . Find the value of A .
2022 14+1x2x3%--x2022 1

Ix2x3x%---x2022
2. AB 4 CB #:ia = x> H¥ A-B v C &7 Feh#ic¥ - 3% d=AB+CB -

% ABxCB=BCBB #w i~# - % d ig o

Both AB and CB are two-digit positive integers, where A , B and C are different digits.
Letd=AB+CB.If ABxCB=BCBB isa four-digit number, find the value of d .

3.0 B AR XY-2-3y-13=0 T F - ¥ F#fE (Xo,Yo) ° F a=Yyo—Xo> F a g o
Suppose the equation X%y — 2x> — 3y — 13 = 0 has only one pair of positive integral solution

(Xo, Yo) . If @=Yo—Xo, find the value of a .

4. Bl- %77 5— & > A5 % - ll,-;{érﬁﬂ %‘FK@J}%—}%@&’J% R R S YC T
= N
M) o f % g o
IEJTIR AR
Figure 1 shows a square. The midpoint of each side is joined to the two end points of the

opposite side and a four-pointed star is thus formed (the shaded part).
Area of the four point star

Find the value of
Area of the square

Figure 1 B -
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HKMO 2022 Individual Paper 2 Created by Mr. Francis Hung

5. VABC 7 - 4it8 > H+¢ VA=VB=VC 2 AB=BC=CA=am-X%Xv3E s hm
AU G 2 A E o F afo h 050l £ h T e
VABC is a right pyramid with VA = VB = VC and AB=BC = CA=am . Let its height be h m
and its total surface area and volume are the same. If @ and h are both positive integers, find the

sum of all possible values of h .

6. ®=-"¥ ABCD ZTi7wi#3,°-E 5 BC ¥ 8->AE v BD 4p2* H->AC 4= DE 4p
22 F'AC 4r BD #p 2> Ge¥w i#3; EFGH 5 # 2 ABCD s # 4 % 5 10 cm?
2 kem?o F k ehig o
In Figure 2, ABCD is a parallelogram. E is the midpoint of BC, AE and BD intersect at H , AC
and DE intersect at F , AC and BD intersect at G . If the area of the quadrilateral EFGH and
ABCD are 10 cm? and k cm? respectively, find the value of k .

4 D

B E c
Figure 2 B]=
7. rarxty+z=10 X+ +2=2 2 X +y+2=3 kX +yt+t i e
Given thatx +y+z=1,x*+y?+2>=2and X’ +y* + 22 = 3 . Find the value of X* + y* + z*.
8. ¥t r ¥ n>1 Sl f THAT
£(1)=2021 % f(1)+f(2)+f(3)+ - + f(n) = n f(n) -

F f(2021) e o
For all positive integers n > 1, a function f is defined as

£(1)=2021 and f(1)+f(2) + f(3) + --- + f(n) = n* f(n).

Find the value of f(2021) .

**% 32 3 End of Paper ***
C:\Users\User\Dropbox\Data\My Web\Competitions\HKMO\HKMOHeat\HKM02022.docx P7



o Created by Mr. Francis Hung

S4B e p 1141
LR 2022% 70 300 BH A
A % B 211 Google Classroom :iE {7

Ll % [
ZdE Y5 7 % 12 (Diocesan Boys’ School)
E oA H %4k & (Lai King Catholic Secondary School)
FH FiERY 4 ¢ & (StPaul’s Co-Educational College)
B i% %23 1 (StPaul's College )

T T IS ICY TSRS

# & % Hong Kong Island Region

HKI-18 % % 9 -~ ¢ & (St Paul’s Co-Educational College)

HKI-25 ¥ %% 2 & (St Paul's College )

HKI-06 #% /& ¢ B4+~ ¢ * & (Hong Kong Chinese Women’s Club College)

1 #¥ L % Kowloon East Region

KLNE-08 #: % 9 % 1% (Diocesan Boys’ School)

KLNE-25 &84 % i #c¢ & (Shun Lee Catholic Secondary School)
KLNE-15 ]! % I+ (La Salle College)

KLNE-26 ¥ = ¢ & (Sing Yin Secondary School)

1 #¢ & % Kowloon West Region

KLNW-17 2z # %= 2 % ¢ & (Lai King Catholic Secondary School)
KLNW-25 4 ## i ¥ & (Pui Ching Middle School)

KLNW-24 %4t = & 2 2 (Pope Paul VI College)

KLNW-39 # #32 2 (Ying Wa College)

R
NT-24 %2 hp % &£ % & % &7 & (PoLeung Kuk Centenary Li Shiu Chung Memorial College)
NT-35 §%7% ¢ 257 & (POCA Wong Siu Ching Secondary School)

NT-36 "EAE B8 € % 4735 ¢ & (STFA Leung Kau Kui College)
NT-07 A= € * £ E 1R 4447 | §
(HKBU Affiliated School Wong Kam Fai Secondary and Primary School)
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