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The Fortieth Hong Kong Mathematics Olympiad (2022/23)
Regulations (Heat Events)

The Heats consists of two parts, namely, individual and Group Events. Individual Event will last for 60

minutes and Group Event will last for 20 minutes.

Each school may nominate 4 to 6 student participants of Secondary 5 level or below. Any 4 of them

may take part in the Individual Event and any 4 of them may take part in the Group Event. Teams of less

than 4 members will be disqualified.

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. Verbal instructions will be given in Cantonese.

However, for competitors who do not understand Cantonese, written 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 the Individual Event (10 questions in Part A and 5 questions

in Part B), and 10 questions in the Group Event (5 questions in Part A and 5 questions in Part B).

In the Group Event, discussions among participating team members are allowed provided that the voice

level is kept to a minimum.

Devices such as calculators, four-figure tables, protractors, compasses, set squares and rulers will NOT be

allowed to use throughout the Heats, otherwise the participant will be disqualified or risk deduction of

marks.

All answers in the Individual and the Group Events 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 alarm device(s) should be turned off during the Heats. Failing to do so, the participant
will risk disqualification.

For the Individual Event, 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 the Group Event, 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 25.

No mark for speed will be awarded in the Heats.

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

Based on the highest aggregate scores (sum of the scores in the Individual and the Group Events), the

Organising Committee will select the 50 highest scored teams entering the Finals.

Awards:

(a) For each of Individual and Group Events, 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 ;

(i1) after deducting those participants with full score achievement as in (1),

(1) the first 2% from the remaining participants 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 ;

(4) the next 13% from the remaining participants will be awarded Honourable Mention
certificates ;

(b) About 10% of participating schools with the highest aggregate scores (sum of the scores in the
Individual and Group Events) in each of the regions (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 Heats. The

decision of the Organising Committee on the queries is final.
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Hong Kong Mathematics Olympiad (2022-2023)
Heats — Individual Event
3B EEwFE (2022-2023)
AFRBAEP
FEENEFOEFELE > TP T AP o A ERITE o L I
L3, EEE LA %Lt - 2L TR FRE2A o 2 E R OA,\o
RS W
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
1. cdv g frb B5F M B a?+b*—8a+34b+305=0> fKa+bnig o
Given that ¢ and b are real numbers. If a> + b> — 8a + 34b + 305 =0, find the value of a + b .

4 ldp 7
;mbinjg‘ - 3

2. F xR yELEEEI R x+8xyty=28> K x+2y chk A ¥ i E o
If x and y are positive integers satisfying x + 8xy +y =28 ,
find the largest possible value of x + 2y .

3. ;{ m - BEEYE BY 4<m<40- F3 42 X -202m-3)x+4m*—14m+8=0 1
B BEEEIT Rx B AT E
Let m be an integral constant, where 4 < m < 40. If the equation
x> —2(2m —3)x + 4m? — 14m + 8 = 0 has two integral roots, find the largest possible value of x .

4, Fa F-1 "“ﬁx—ea+L—14’T\a+Lfﬂm°
a’ a’

Let a be a positive real number. If a* + Lz =14, find the value of o’ + L} .
a a

5. FF I EH2Z Ao 60 B~ FHcE 152 HY 5 - B FERIL 12 ",%%‘r’f&i 12
el Ellsd oS- B3 L) o fobo] s Bl o
The sum of certain number of positive integers is 60. The largest positive integer is 15 and one
of the positive integers is 12. Apart from this positive integer 12, the remaining positive integers
form an arithmetic sequence. Find the smallest positive integer.

6. “B- ¢ >4 E>354ABCD $v hvY g PEALE 45° (B E S H
A5 EFGH o % AB=4 > FIEF %A PORS e f# o /}G
In Figure 1, the rectangle ABCD is rotated about its centre 45° 4 P, S
anticlockwise to obtain the rectangle EFGH . If AB = 4, find the 4
area of the shaded region PORS . B 5 c
R
E
B]- Figure 1

o

1
% Ix4x16x64+2x8x32x128+3x12x48x192+---4+2023x8092x32368x129472 Eﬁﬁ_ﬁ
C UIx5%x25x125+2x10x50x 250 +3x15x 75x 375 +---+2023x10115x50575% 252875 )

1
Ix4x16x64+2x8x32x128+3x12x48x192 +---+2023x8092x32368 x129472 jé

Evaluate
Ix5x25%x125+2%x10x50%x250+3%x15%x75%x375+---+2023x10115x50575% 252875
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HKMO 2023 Heats Events (Individual) Created by Mr. Francis Hung

8.

9.

10.

I1.

12.

13.

14.

15.

R R ERNIESE FERED S 3 L LEET
If the area of an equilateral triangle is numerically equal to its perimeter, find the radius of the
circumcircle of this equilateral triangle.

ABl=- P > P i1 A5 ABCD p - BLig 1§ AABP = AADP > A D
AP=5\J2 2 BP=13 £ = 3} ABCD ¢ #
In Figure 2, P is a point inside the square ABCD such that P

AABP = AADP.AP=52 and BP=13. Find the area of square ABCD .

B C
Bl= Figure 2
LR =Y "D E%2 FAiwu i BC~AC % AB 1} ingk - AD ~ BE A
5 CFAp2* Pi¢ 8 AAPF % #4=84 ~ ABPD 4 =40 ~
ACPD s =30 2 ACPE s =35 o RAABC 7% #f o
In Figure 3, D, E and F are points lying on BC, AB and AB F 84
respectively. AD, BE and CF intersect at P such that such that area P E
of AAPF = 84, area of ABPD = 40, area of ACPD = 30 and area of , q
ACPE = 35. Find the area of AABC . B 0139 N
Bl = Figure3

chrop - B 2023F FHeF NG =B ROTFE o K ov R ik e
Given that 7 is a positive integer less than 2023.
If n has only 3 distinct factors, find the number of possible values of 7.

Chrp 2 og AR F log9p=log15q=10g25(3p+2q) v R Eéﬁl’_ﬁ_ °

q

Given that p and q are positive numbers. If log, p=log s g =log, (3p + 2q) , find the value of Iy

q
5 ooz v 3 Lp gt a,,a, R
w7 {a,) THEF a=1>a== 2 $4F n>23> q,=—22"1— o« F— i o
7 2a, ,-a,, 2023

Asequence of numbers {a,} isdefinedby a,=1, a2=% and a, 2% foralln > 3.

an—Z _an—l

Find the value of L .
Ar003

ABC # - BEM= 42> H¥ AB=AC=18 2 BC=12°P i AABC p iz § - B
#1® LABP+ /ZACP=90° 3 AP=15° % BP*+ CP* g o

ABC is an isosceles triangle with AB = AC = 18 and BC = 12. P is any interior point of AABC
such that ZABP + ZACP = 90° and AP = 15. Find the value of BP*+ CP?.

ko Yr e Vx A= r D i gt

Find the product of roots of the equation 3x +3/x—4 =3/x-2.

**% XL % End of Paper ***
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Hong Kong Mathematics Olympiad (2022-2023)
Heats — Group Event

3 BES ﬁ% (2022 —2023)
i WAL P
ARt g FRAUEF DI mELAE > T I A o AR TNE - T HEBIF - =
BB o F- TR FRL2AL 0 FA IR B3I c 2 E RS2 L 0
AEd e 4 FRFLRITE o I 1 20 A 48
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- Q5 2 marks each, Q6-Q10 3 marks each. The maximum mark for this paper is 25.
This paper is answered by 4 participants together. Time allowed: 20 minutes
1. & 3298 g ks = #cF o
Find the last two digits of 32°% .

2. P 0<x<2 & v2+x . 2-x /iz_l_g i -
N24x=V2-x a-x? +x-2)(Vx x
NV2+x 2—x j( i 2J

+ —_] ——
N24+x=~N2-x J4-x? +x-2

For 0 <x <2, find the value of L >
X X
3. ¢artana fr tanP Fo X3 AR X -4x-2=0 #199 o
& sin} (o + B) + 2 sin(o + B)cos(a + B) + 3 cos}(a + P) FiE o
Given that tan o, and tan P are the roots of the quadratic equation x> — 4x — 2 = 0.
Find the value of sin’(o. + B) + 2 sin(a. + B)cos(a + B) + 3 cos?(a + P).

4, P SBEIRAEEE SRR EEARF - (TR T ERA B AR S Bl &
S04 T R LEED o
Five distinct odd numbers and five distinct even numbers are arranged in a row such that the
product of any two consecutive numbers is always even.
Find the number of all possible arrangements.

5. tB- ¢ o MAe N » W ZAABC 7§ AB 4w BC + chghe MN 22 AABC B
e %ﬂ#ﬁi‘};"Pc %’_AM =£ C_Nzi G#Eﬁ‘]f_‘g’ic
BM 3 BN 2 BP M — v
In Figure 1, M and N are points on AB and BC of AABC respectively. MN
and the median of A4BC intersect at P.
f AM _5 and C—N=i,ﬁndthevalue of E A c
BM 3 BN BP b
Bl- Figure 1
xX+yz=6
6. Ex y 2 z 57 P REIHIY+zx=6 Fxyz kK E o
z+xy=06
xX+yz=6
If x,yand z are real numbers that satisfy the system of equations | y+zx=6,
zZ+xy=06

find the largest possible value of xyz .
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HKMO 2023 Heats Events (Group) Created by Mr. Francis Hung

7.

10.

ﬁ'ié—&&;lj{an} 7\(%}; an=100+n2’:’ﬂ‘ \:" n é‘igg{"%{ dn :‘é“ an‘)r‘ran-%—lﬁvﬁ""‘ 2 _r{]g{o
Food ek g o
A sequence of integers {an} is defined by a, = 100 + n?, where 7 is a positive integer.

Let d, be the greatest common divisor of a, and a,,,. Find the greatest possible value of
d

ne

a~b% ¢35 ¥ £ 100a+10b+ ¢ i) & o
Given that x and y are positive real numbers satisfying x> — > = 4 and xy = 2. If the value of

x +y can be expressed in the form of a+/b + Je , where a, b and ¢ are positive integers, find
the least value of 100a + 100 + c.

THE @)= +4z> B9 z §- BAgd K z=x+2i> ¢ x 2% F %
. f(f(2)-f(2)
Z—f(z)
Define f(z) = z* + 4z, where z is a complex number. let z = x + 2i, where x is a non-zero real
£(f(2))-£()
Z—f(z)

- BHEE K x FEo

number. If is a purely imaginary number, find the value of x.

3log, (\/Eloga x) =26
loglogax x=24

v Fg g o

TA ARG - B EKfE {

3log, (\/;loga x) =26

The following system of equations has one real number solution ,
10g10g,,x x=24

find the value of a .

**% XL % End of Paper ***
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PEEE (-)

S4B el p 182

#”%BEP 12023 27 11 p ¥

# % — (HKI) : True Light Middle School of Hong Kong (39 F})

# % = (KLNI) * Yan Chai Hospital Wong Wha San Secondary School (48 )
#3#-= (KLN2) : Cheung Sha Wan Catholic Secondary School (42 F})

=32 (NTE) : Po Leung Kuk C. W. Chu College (32 F§)

3# % w (NTW) : Shun Tak Fraternal Association Yung Yau College (23 F#)

Regional winners of the Heat Event

Hong Kong Island Region

HKI-28 St Paul’s Co-Educational College ¥ %% 5 % ¢ &

HKI-08 Hong Kong Chinese Women’s Club College % i& ¥ B¥F* ¢ ¢ &
HKI-16 Queen’s College # =% 2

HKI-27 St. Mark’s School ¥ & ¥ ¢ #

Kowloon Region 1

KLN1-12 Diocesan Boys’ School #% § 2 =

KLNI1-14 Fukien Secondary School iz ® &

KLN1-02 C. & M. A. Sun Kei Secondary School A&z i § # &A@ &
KLN1-06 CCC Heep Woh College * &z H 4 § ¥ ik

KLN1-03 Carmel Divine Grace Foundation Secondary School #ri i 2 ¢ #
KLN1-38 Sing Ying Secondary School ¥ % ¢ &

Kowloon Region 2

KLN2-26 Pui Ching Middle School 4 &1 ¢ &
KLN2-27 Queen Elizabeth School & 47 ia¢ &
KLN2-06 CNEC Christian College © #i#:f ¢ ¥ 47 &
KLN2-09 Diocesan Girls’ School #: % * 3 &

New Territories East Region
NTE-02 Baptist Lui Ming Choi Secondary School 2% ¢ E P 4 ¢ &

Heat Results

NTE-11 HKTA Tang Hin Memorial Secondary School 4 i & ¥ & ¢ ¥nbg e &7 &

NTE-01 Assembly of God Hebron Secondary School #! 7. ¢ & # ¢ &
NTE-24 Sha Tin Methodist College 7 @ #5if fFrZ @ &

New Territories West Region

NTW-06 PLK Centenary Li Shiu Chung Memorial College %2 h g ¥ #5-v g e A7 &

NTW-16 STFA Yung Yau College "848 ¥ :m it ¢ T 4w° &
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PERE (C) AR LE

School ID  Name of School

FE-01
FE-02
FE-03
FE-04
FE-05
FE-06
FE-07
FE-08
FE-09
FE-10
FE-11
FE-12
FE-13
FE-14
FE-15
FE-16
FE-17
FE-18
FE-19
FE-20
FE-21
FE-22
FE-23
FE-24
FE-25
FE-26
FE-27
FE-28
FE-29
FE-30
FE-31
FE-32
FE-33
FE-34
FE-35
FE-36
FE-37
FE-38
FE-39
FE-40
FE-41
FE-42
FE-43
FE-44
FE-45
FE-46
FE-47
FE-48
FE-49
FE-50

Assembly of God Hebron Secondary School

Baptist Lui Ming Choi Secondary School

Buddhist Sin Tak College

C. & M.A. Sun Kei Secondary School

Cheung Sha Wan Catholic Secondary School

Carmel Holy Word Secondary School

CCC Heep Woh College

Cheung Chuk Shan College

Cheung Sha Wan Catholic Secondary School

Christian Alliance Cheng Wing Gee College

Christian Alliance S.C. Chan Memorial College

CNEC Christian College

Diocesan Boys’ School

Diocesan Girls’ School

Fukien Secondary School

Good Hope School

Heung To Middle School

HKBUAS Wong Kam Fai Secondary and Primary School
HKTA Tang Hin Memorial Secondary School

Ho Yu College and Primary School (Sponsored by Sik Sik Yuen)
Hoi Ping Chamber of Commerce Secondary School
Hong Kong Chinese Women’s Club College

King’s College

Maryknoll Convent School (Secondary Section)

PHC Wing Kwong College

Po Leung Kuk Centenary Li Shiu Chung Memorial College
Po Leung Kuk Laws Foundation College

Po Leung Kuk No. 1 WH Cheung College

Po Leung Kuk Tang Yuk Tien College

Po On Commerce Association Wong Siu Ching Secondary School
Pui Ching Middle School

Queen Elizabeth School

Queen’s College

Sha Tin Methodist College

Shatin Tsung Tsin Secondary School

Sing Yin Secondary School

Singapore International School (Hong Kong)

SKH Bishop Mok Sau Tseng Secondary School

St. Francis Xavier’s College

St. Mark’s School

St Paul’s Co-Educational College

STFA Leung Kau Kui College

STFA Yung Yau College

The Mission Covenant Church Holm Glad College
Tseung Kwan O Government Secondary School

Tsuen Wan Public Ho Chuen Yiu Memorial College
Tung Wah Group of Hospitals Lo Kon Ting Memorial College
Wah Yan College, Kowloon

Wong Shiu Chi Secondary School

Ying Wa College
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