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The Forty-First Hong Kong Mathematics Olympiad (2023/24)
Regulations (Final Events)

The competition consists of § events, which are divided into 4 individual events and 4 group events.
Each participating team should consist of students who have enrolled in the Heats. An'y 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 not be allowed to participate.

Members of each team, 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
9:00 a.m. Failing to do so, the team will be disqualified.

Verbal instructions will be given in Cantonese. However, for competitors who do not understand Cantonese,
instructions written in both Chinese and English will be provided. Question papers are printed in both
English and Chinese.

Each individual event consists of 4 parts. Each part must be completed by one member of the team. Help
from other team members would result in disqualification for that particular event.

In an individual event, the four parts are interrelated. When solving Part 2, one has to make use of the
answer obtained in Part 1, and so on.

In a group event, the four parts are to be done by the whole team and the parts may or may not be interrelated.
Discussions are allowed provided that voice level is kept to a minimum.

Use of calculating devices will not be allowed; otherwise the team will risk disqualification or deduction
of marks.

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 device(s), should turned them off and put them

inside their bags or under their chairs. Failing to do so, the team will risk disqualification.

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

The time limit for each event is 5 minutes.

The Marking System is as follows:

(a) Scores for accuracy:

Individual Events Scores Group Events Scores
Part 1 correct --- 1 Any 1 part correct 2
Part 2 correct --- 2 Any 2 parts correct -4
Part 3 correct --- 3 Any 3 parts correct 7
Part 4 correct --- 4 All 4 parts correct --10
Total -+--+-vevv-- 10

(b) Multiplying factors for speed:
Time taken for the teams to hand in their answer < 1 min.
1 min. <Time taken for the teams to hand in their answer < 2 min.
2 min. < Time taken for the teams to hand in their answer < 3 min.
Time taken for the teams to hand in their answer > 3 min.

(c) Bonus Score:

Teams, which hand in their answers of anyone individual/group event have all the answers in that

~N N W RN

event correct, will be awarded a bonus score of 20 marks.
(d) Total score for each event:

(Score for accuracy) x (Multiplying factor) + (Bonus score)
Any queries should reach the Judging Panel within 10 minutes after the end of the last individual group
event. The decision of the Judging Panel on the queries is final.

Trophies and medals will be given to the three schools achieving the highest scores.

The decision of the Judging Panel on the overall results is final.
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School ID Name of School

FE-01 Baptist Lui Ming Choi Secondary School

FE-02  Bishop Hall Jubilee School

FE-03 Buddhist Sin Tak College

FE-04 Carmel Pak U Secondary School

FE-05 CNEC Christian College

FE-06 CNEC Lau Wing Sang Secondary School

FE-07 Diocesan Boys’ School

FE-08 Diocesan Girls’ School

FE-09 Fukien Secondary School

FE-10 G.T. (Ellen Yeung) College

FE-11 Good Hope School

FE-12  Heung To Middle School

FE-13 HKTA Tang Hin Memorial Secondary School

FE-14  Ho Fung College (Sponsored by Sik Sik Yuen)
FE-15 Hoi Ping Chamber of Commerce Secondary School
FE-16 HKBU Affiliated School Wong Kam Fai Secondary and Primary School
FE-17 Hong Kong Chinese Women’s Club College

FE-18 Inno Secondary School

FE-19 King’s College

FE-20 La Salle College

FE-21 Munsang College (Hong Kong Island)

FE-22 NTHYK Yuen Long District Secondary School
FE-23 Po Leung Kuk No. 1 W.H. Cheung College

FE-24 Po Leung Kuk Centenary Li Shiu Chung Memorial College
FE-25 Po Leung Kuk Laws Foundation College

FE-26 Po Leung Kuk Ma Kam Ming College

FE-27 Po Leung Kuk Tang Yuk Tien College

FE-28 Pui Ching Middle School

FE-29 Pui Kiu College

FE-30 Pui Kiu Middle School

FE-31 Queen Elizabeth School

FE-32 Queen’s College

FE-33 SKH Tsang Shiu Tim Secondary School

FE-34 Shun Tak Fraternal Association Lee Shau Kee College
FE-35 Shun Tak Fraternal Association Yung Yau College
FE-36 Sing Yin Secondary School

FE-37 Singapore International School (Hong Kong)

FE-38 SKH Lam Woo Memorial Secondary School

FE-39 St Paul’s Co-Educational College

FE-40 St Paul’s College

FE-41 The Mission Covenant Church Holm Glad College
FE-42 The Y.W.C.A. Hioe Tjo Yoeng College

FE-43 True Light Girls’ College

FE-44 Tseung Kwan O Government Secondary School
FE-45 Tsuen Wan Government Secondary School

FE-46 Tung Wah Group of Hospital Lo Kon Ting Memorial College
FE-47 Tung Wah Group of Hospital Wong Fut Nam College
FE-48 Wa Ying College

FE-49  Wong Shiu Chi Secondary School

FE-50 Ying Wa College
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
AR R o PR T A B IR -

1. Chom fo on BE L Ko ok mtntmn=54 2 A=m+n-> F A g o
Given that m and n are positive integers. 4=
If m +n+mn=>54 and A = m + n, find the value of 4.

2. ¥ fla)=a-2>Fab)=b+a+A4> B=F@4,15) & BHit -
If fla)=a—-2,F(a,b)=b*+a+A and B=F(4, f(5)), find the value of B . B

3.0 txy BHRTe L od (B+2,00(-B8-2,0)~(0,2) 2 (0,-2)%77) = 2 % A
F 2 CT2HE L Cehig o
The area of the rhombus on the x-y coordinate plane with vertices (B + 2, 0), (-B — 2, 0), c=
(0, 2) and (0, —2) is C square units. Find the value of C'.
)2 C B_ 3 re oL
4. Ac% D H o EHcr Z+227 =D F D ehig o
D =
If D is a positive integer such that (% + 227]D =D, find the value of D .
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 2 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
xﬁ;;ggyw%pa FRFrEFAE TV ARG -

1 % A4 220227 chip =¥ A4 o
A is the units digit of 2022%*™ . Find the value of 4 . (=

2. av (x+2012+(y—24) hbol BE B ¥ ¢ xqry £ 4e 19+ 13y=4 Sk

i3 £ B it -
B is the minimum value of (x + 20)% + (v — 24)> , where x and y are integers that satisfy|Z =

the equation 19x + 13y = 4. Find the value of B .

BEY G EII e ol s sk v P E L Co dod b ~ B4 ko
G d fofEd BMIRBE O GIRI S 302 ok 4~ BIFES Wik ¢ o Mk

B BRI E 23 R Cenig o €=
There is C marbles in a bag, which are either red or blue. If we add B red marbles to the
bag, the ratio of red marbles to the blue marbles becomes 3 : 2. If we add B blue marbles

to the bag, the ratio of red marbles to the blue marbles becomes 2 : 3.

Find the value of C.

4 = 5(\/25+2\/5+\/25—2\/5)=C , % D ehip o

D =
If 5(\/25 12D ++25- 2JB) — C, find the value of D |
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus Time

score

Min. Sec.

Total score
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 3 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AP > FRATET AL B IR

, . , 1 1 2 . N
1. F x ey 2RS4 —+—=§ 7 it Bl R A=x+y iE o
Xy
_2

- s

If x and y are two different positive integers such that —+—
Xy

find the value of A =x +y.

FB AT EFENRE TS N+ (19-4A) o ® > kB hig o

2.
If B is the number of positive integers N such that 2V+ (19 — 4) is divisible by 7,

find the value of B .

¢ v g ﬂfr' b Lk X >Mw i>—b=9 2 agb=3 eF He o

3.
EHN LB o v Co a+b=\Jo+C-B > £ C i

Given that ¢ and b are real numbers such that a> — 5> =9 and ab = 3.

If a+b=+Ja+C-B for positive integers o and C, find the value of C .

e s 1 > .
Foxsmird (log,x)™ =xfde 29 a LF# a>1-

4.
Cl —
D _ 108, * G o D
3a
If x is real root of the equation (loga x)log“ * = x, where a is a constant and a > 1 ,
Cl
find the value of D =——2¢=
3a
FOR OFFICIAL USE
Score for Mult. factor for
= Team No.
accuracy speed
Bonus Time
score
Min. Sec.

Total score
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FAEEIER o PR BT AL BT AR -

1. 4% 4>1 ¢ 1+l+L+i+---:é S Y B e IR
A 4 A 3 =
I 1 1 A
If4>1and 1+—+—+—+---=—, find the value of 4 .
A A4 A 3
1 sy 2 1 U h
2. ﬁr%zi: =3 AR X —Bx+gB=Om— B2 KB g o
1 1 B=
If 1 is a root of the quadratic equation x* — Bx + EB =0, find the value of B .
3. FRTEY ez 435 ok tanO=B> H P 0°<0<90° £ C i o
Consider the triangle in the figure below. C=
If tan 6 = B, where 0° < 0 < 90°, find the value of C.
5
4. K d=C-20 4% D B4z 8°=D'> £ D hiE -
Let d = C?—20 . If D satisfies the equation 8 = D the value of D . b
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
K/f;k_#i‘;—‘g]%»pg ’ ‘é %T/;E'ﬂ‘ &:’}: %é ’ ji ju j‘- ﬁkﬁ °
1. FE &= &ABCHF F L5 1 i P AB=89 R= £354BC 7% K P -
Find the perimeter P of the right-angled triangle ABC if all the side lengths are positive
integers and 4B = 89.

89

B C

2. E A F_ 8888202202 aim - o R A4 eniE o
If A is the units digit of 88882024202 | Find the value of 4 .

300 F P WS e pAS LB Tl ekt 1R T3,0?

How many 5-digit numbers contain at least one “1” and at least one “3” ?

4. KF om HrFHoafo b i@ a4+4b4:%5§r$t’:]"»m i o
Let m be the number of possible pairs of positive integers a and b for which a* + 4b* is
a prime number. Find the value of m . m=
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
AR R o PR T A B IR -

1 1 1 1
I ®x>00¢dr x—==y3% a=xX +X +x+=+—+— » fa #i
X X x x
. 1 5 3 1 1 a=
Letx>0.Giventhat x——=+3 anda=x" +x tX+—+—5+—,
X X x x

find the value of a .

2. 2024 F BB 1~ 23456052024 3F - B ATE B
123456789101112---2024 - bR iz B FH42 "0 chic® > & b hig o b=
Using the first 2024 positive integers: 1, 2, 3,4, 5, 6, --- , 2024, a new integer is formed

as 123456789101112---2024.
If b 1s the number of “0” in this integer, find the value of b .

3. c H_2024%>-2023% hp FlEcr#ikE o K ¢ PiE o
c is the number of positive factors of 20242 — 20232 . Find the value of c .

4. B 0T T2 2 To, ABZEDHD ~EH- ~EH - ek P

2024
spEAEH- > E 200 xisevn- R ERH M2 AL Td > R dEe |d=

Let “07, “17, “2”, --- and “6” represent Sunday, Monday, Tuesday, --- and Saturday

respectively. Today is Monday. If “d” represents the day of week that comes after
2024
20**" days. Find the value of d.

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus )

Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 3 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAH R 0 FRAT EFAE S E IR -

1. #FB s hr FHen 7 210428427 X5 - B 2T #co smallest n =
Find the smallest positive integer n such that 2% + 2!3 + 2" is a perfect square number.

2. X A+b+6a—14b+58=00° K b—qa L o b—a=
Suppose a* + b*> + 6a — 14b+ 58 = 0 . Find the value of b—a .

3. AL chR - AR E - B KT $8,000 g+ o - vt F P o e |switch /not switch

F- Bl TR AL ot - Ao o BRF AL G - BEFE B AT R4 lexpected gain =
GREE o g TR A o RE T - B AE > FEAAET Y- BAEE o AR
B Baeps o WHFRFR AL G HIF o FECRA] LF Ry - B i
L8200 iR E LS 2 EHAFZT D ZIE -
There was a chest containing $8,000 buried in one of the corners of a square piece of land. In a contest, you
and another man called “Mr. Badluck™ were digging for the chest. Mr. Badluck had one peculiarity: he
always made the wrong choice. You won the toss and chose first. You picked a corner, and Mr. Badluck
picked another. Before you started, you observed that Mr. Badluck found no chest. The rules of the game
allowed you to make a switch to another corner, but with a penalty of $200. Should you make a switch?
Calculate the expected gain from making the switch in dollars.

4. - B EAF TR A Area =

(i) ¢ ERFRLLPRKA BELESSZ 430 D
& A 821,000 cm® ; %
(i) CH=DI -
Fo B2 Ff e
A convex hexagon has the following property: g
(1) all the triangles formed from any vertex with the
two adjacent vertices have an area of 1,000 cm? ; H
and G
(i) CH=DI
Find the area of the hexagon.
FOR OFFICIAL USE
Score for Mult. factor for
accuracy X speed - Team No.
o
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2023 — 2024)
Final Event 4 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FAEEIER o PR BT AL BT AR -

l. Ka b 522 FF#H> " BE > a—ab+b=18¢° F a+b ig o atb=
Let a , b be non-zero integers satisfying the equation a —ab + b = 18.
Find the value of a + b .
20 K ox E-oEF#EC PERE x(x+D)x+H2)(x+3)=3024c F x iE o
Let x be a positive integer satisfying x(x + 1)(x + 2)(x + 3) = 3024. Find the value of x . =
. a? B . equation:
3. Ko B EIEARE 6 +H2=0 A BT Fo 5 fo iz x2 ih
a
N B SR N A
Let a,, B be the two roots of the quadratic equation x>+ 6x +2 =0.
az 132
Find the quadratic equation whose roots are — and “—, and coefficient of x* is 1 .
a
4, T RzemMLAd - Be - Flfo- BEFI Aptrles o ABCDA ~ & > 4 o |shaded area =
RIEFR0A G A o
The unshaded part in the diagram below is made up of a quarter-circle and a semi-circle
which touch each other externally. ABCD is a rectangle.
Find the area of the shaded part.
A = B
’ 2
D s,
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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= % Result

Champion  |Diocesan Boys’ School % % ¥ 3 fx
Ist runner up

Hong Kong Chinese Women’s Club College % i& ¢ B4F* ¢ ¢ &
2nd runner up|Pui Ching Middle School 4 &35 & * &
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