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The Fortieth Hong Kong Mathematics Olympiad (2022/23)
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. 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 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 prizes 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
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 Kiangsu-Chekiang College (Shatin)
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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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

Klfili.;]g}“"d %»Fj’} ’ LL-—v—/?’&g('?‘ T\ ’.ﬁfbj-ﬁ;‘?:? °

1. % A 820232 chipi=fic> £ A4 hiE o
If 4 is the units digit of 20232%>* | find the value of 4 . 4=
2. ¥ B £_336" 4r 528 chi o Flcehiicd 0 R B ihig o
If B is the number of positive common factors of 3367 and 5284, B
find the value of B. B

3. TERAE- n;;\*:,wwb TR E - RIEHE N BLD
- ¥4 R oz BT ﬂfr'ﬂ;‘l:b’-o F C g o
A 3x3 grld is partially completed as shown below. Fill each square of the grid with a|C =
positive integer such that the sum of the three numbers in each row, column and each
diagonal are equal. Find the value of C .

2 LR I Pt

C |16 | 2B
4
4. ?%%*ﬁ$“7‘%ﬂﬁ’*ﬁﬂﬁi%j(?AOEE%R%J’&¢A§
D:
fol— R A EAFR S o b0 F L A g fon £ T i B AR
m:ﬁ—a-xr‘“%gbi_’f_' s

£ 3EL fzg'fr'_,_‘ s ZAYFEE oD F_hizivdtC
R+ e & D g -

< couples are attending a party, which means that there are C people present. At this

party, no one will shake hands repeatedly with the same guest. The party also has the
condition that each husband will shake hands with every guest except his own wife, and
wives will shake hands with every guest except other wives. D represents the total
number of handshakes between the C people at the party. Find value of D .

FOR OFFICIAL USE
Score for Mult. factor for
= Team No.
accuracy speed
Bonus .
Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AP > FRATET AL B IR

L Hd- Bacak 11 )};_ﬂ,f v A iz fo i 38 chdo] & Bl oo
Find the smallest positive integer o that is divisible by 11 and the sum of its digits is equal to o

38.
2. F oo Ef- TEFE aoC Al A8 Gt ERFD cy s
1
TR L a0 Cy A A58 hp Rl RS 0 e’ N B=
L L vt b oo s oms Lo S
3 A58 et ARR] o Aot a0 RE A Se chm A P :

Let o” be the last digit of a. A circle Ci of radius o’

circumscribes a square S| which inscribes a circle Ca.
(> circumscribes square S> and so forth indefinitely.

Find the area [ of the square S¢ . v

WP E A E [BloF mon i AR O tmx+[B]=0 F = B A HAT -
BRiEz BRI 2D F y=n—mo Ky i Y=

Let [B] be the integral part of 3 .
The equation x> + nx? + mx + [B] = 0, where m, n are integers, has three integral roots.

Suppose that the roots are not all positive, if y = n — m, find the value of y .

40 By BEREG L - HBEEE §ox iRy G W (R R )] B (T
EMBE)E & Ad (0,0) B4sma_12 % 55 (y,y) 0> 2 ndicp > RS ehiE o 5=
On the x-y coordinate plane, a move consists of independently increasing (or decreasing)
x-coordinate and y-coordinate by 1 (i.e. moving diagonally). If d is the number of ways to start
from (0, 0), make 12 moves and end at (y, y) , find the value of ¢ .

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 (2022 — 2023)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUEP > FEATET AL LA

1. s mirn3BitFkedrd mtntmn=76 2 A=m+n> £ 4 g o
Given that m and n are positive integers. y
If m+n+mn=76and A =m + n, find the value of 4.

2. 4% B=,/(401) —-1004 - & B hig -

If B=J(401)' ~1004 , find the value of B . b=

3.0 fhxy BTG o d BH1L0)(-B-1,00+(0,1) 2 (0,-1)#+7) % 2 § )
BECTAH P R C i -

The area of the rhombus on the x-y coordinate plane with vertices (B + 1, 0), (—B -1, 0), ¢=
(0, 1) and (0, —1) is C square units. Find the value of C .
€ C » _ s [N
4. do% D E_¢ Far Z+56 =D £ D &g e
; D=

If D is a positive integer such that (%+ 56]1) =D, find the value of D .

FOR OFFICIAL USE
Score for Mult. factor for
Team No.
accuracy speed
Bonus .
Time
score

Total score
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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 4 (Individual)

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

GAH R 0 FRAT EFAE S E IR -

B
1. &= & 354BC" ’4C=90°’DEJ_BC’BE=AC’BD=%
a:
3 DE+BC=1¢4% a=4ED > % o g -
In triangle ABC, ZC =90°, DE 1. BC , BE = AC, BD :%
and DE + BC = 1. If a = 4ED, find the value of o . E
C A
2. % flay=a-2>* Fab)=b*+a+oa 2 B=FQ3, f(4) &P HiE o
Iffla)=a—-2, F(a,b) =b>+a+ o and B = F(3, f(4)), find the value of B . B=
x'=3xy+2y’— 22 =31
3. drk ARl J-x'+6)z + 2z =44 FfGedc® £y o oy e B
X+ xy +B-2° =100 V=

X' =3xy+2y"— 22 =31
—x’'+6yz + 2z° =44 has y sets of integral

If the system of equations
X+ xy +B-z° =100

solutions, find the value of vy .

%= £ 354ABC¥? 'AB = AC>ZA=40°+y°- 80k = & AABCP * LZOBC=/0CA-

4.
4o% LZBOC=08°> # & ehig -
In a triangle ABC, AB = AC, ZA =40° +y° . Point O is inside the triangle ABC with 5=
ZOBC = Z0CA. If ZBOC = 3°, the value of § .
FOR OFFICIAL USE
Score for Mult. factor for
= Team No.
accuracy speed
Bonus Time
score

Min. Sec.

Total score
Final Events (Individual)
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Hong Kong Mathematics Olympiad (2022— 2023)
Final Event 1 (Group)

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

“,f/”'k-#”ﬂ‘lﬁ‘pg ’ g:}_/gw g;:’f_g\,g ’i’f“iﬁxﬁ o
1.

F 100 B%E 0 HELA_ 1 F] 100 FTE 100 EH L o FBE A @HIET R
RO FREAT RS- BEARTHRYE L 1 2 HSHEDECHEM > v - BE
AT HEL 2 2R HE e B U EBELE R k- o dek

BEREF O ORTREHY %éiﬁg Wi o B2k e — BTy e pRAULR e X
Zed 100 BEARTEMEG  FeRFoaodkd o L XaiE o

There are 100 light bulbs labeled from 1 to 100, and there are 100 students in the class.
Each student takes a turn to press the switch buttons of the light bulbs with a label that
is a multiple of their assigned number. For example, the first student presses the switch
buttons of the light bulb with label 1 and all of its multiples, the second student presses
the switch buttons of the light bulb with label 2 and all of its multiples, and so on. Each
student will only come out once, and if a light bulb is on, it becomes off after being
pressed, and vice versa. All the light bulbs are off at the beginning. X is the number of
light bulbs that are on after the 100th student presses. Find the value of X .

, 1 . | 1
¢ drx4—=25 o % )CS——5 EE o x° -——=
X X X
. 1 . 1
Given that x+— = 2+/5 . Find the value of X ——.
X X
+ ®B*® »ABC # - B E = 425, 27 F Shaded area =
ZA=90° 2 AB=2° R*¥ = B> v iPA <€ N
] £ 38BFC ~ 354D 435 AE o 3%%BFC 811 A i i "
D ; NE
Sl ~AB 5 X jEd Mehe W4AD § 4B
o
Flw ~AB 5 2jsd Jiee 384E E1C G R \ Y
.. AC R (T S \\\ ff
N =L F R 3 ¥
T BRI fF o (B n=3)

A

In the above figure, ABC is an isosceles triangle, where £4 = 90° and AB = 2. The
figure includes three arcs: arc BFC, arc AD, and arc AE. Arc BFC has a radius of AB
and is drawn from centre 4. Arc AD is drawn from centre B with radius 4B, while arc

AE is drawn from centre C with radius AC. Find the area of this shaded region.
(Take m=3)

B FEHEEREANL 23456 FF > WiEET PalEA KA - B ATOE
¥ 1 123456789101112131415161718 -+ iz Bt 2 ¥ ende A T & 5 % -
el o B %2023 B H0 29 awRi- Bic?

Using the sequence of positive integers 1, 2, 3, 4, 5, 6, and so on, a new integer is formed
by concatenating them: 123456789101112131415161718---  The leftmost digit in this

integer is defined as first position. What is the digit at position 2023?
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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 2 (Group)

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

BL 2k

ik
1.

FOEP > FRpYERFLAE XTI AEY -

Bde x vy Kq-\_]l e v el 150 350 X+ k] ' e
Find the m1n1mum value of x* +1° if x and y are two positive integers whose sum is 15.

FoSEBG o v B P ANBPEF 6 1 11 MRS IHEF S X

% - X {Be B fﬁﬁi—?ffi 360 % = =endeF fe 833

FREF 10 e L AT ?

A cubic dice has faces marked with numbers from 6 to 11. The dice was rolled twice.
At the first time, the sum of the numbers on the four lateral faces was 36.

At the second time, the sum was 33.

What number is on the face opposite to the one with the number 10?

9 102+ 809 fe 1010+ 8 thg < 2 Flik o
Find the greatest common divisor of 10'> + 809 and 10'° + 8 .

(%)
- BH

i 94

BACETG 0 F okt BT (0,0) Rk L (4,-2) BR&

#HpE o P 01’1f‘.4ri="ﬂ‘L () #EF x5 09>m 2 X
v;%v@’ﬁp¢@m&§1é%mﬁﬁi?

(F%F0aie ng cdks o)

Hong Kong is located at (0, 0) of a grid map and a typhoon is at (4, —2). Suppose the

i
#

.
TR
U

"9

typhoon will only move to the west (left) with a probability of 0.1 or to the north (up)
with a probability of 0.9 , and may only change course after moving one unit distance.
What is the probability that it will hit Hong Kong?

(Give your answer in 4 significant figures.)

FOR

OFFICIAL USE

Sc
ac

C:\Us

ore for o Mult. factor for

= Team No.
curacy speed

Bonus
score

Time

Total score Min.
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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 3 (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
?‘:/Q & ° '&r’a‘ S:a1+612+a3 +"'+a120 ’ «:}:\Séﬁfg °

] =
K (n+1)\/;+n\/n+l T s=

1
Let a, be asequence such that .
! a (n+1)\/;+n\/n+1

Find the value of s where s =a, +a, + a; +---+ayy, .

2. HKABCD: T i7w 83,7 AB=40>AD=24% DB=156 > /DABsn% T & &2 DCAp R
ERE 0 ¥ ¥ & DBYE AEHR X >t FEh o fw i@ AECBFing # o
Let ABCD be a parallelogram with AB =40, AD = 24 and DB = 56 . The angle bisector
of ZDAB meets side DC at the point £, and the diagonal DB meets AE at the point F .
Find the area of the quadrilateral ECBF' .

D E C

B

f(-1) =

—1)’x¢o\10.ﬁf(—1)ﬁﬂfgo

x
é f(l—l) x#0, 1.
3 X

3. W) s T f(x +%niﬂ 2 (
X

Let f(x) be a function such that f(x)+f ( j ?

Find the value of f(-1).

4. +H®*® »ABCD - BE >33 4
RN HEVEAES SR U SO R
% AB=2 % BC=6> LR"® L¥n
(%R n 47)

In the following figure, ABCD is a rectangle.
The two semi-circles are identical and they are tangent to each other.
If AB =2 and BC = 6, find the area of the shaded part in terms of 7 .

FOR OFFICIAL USE

Score for o Mult. factor for

= Team No.
accuracy speed

Bonus
score

Time

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2022 — 2023)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAFURR > FRAT KT AL B IERR -
Lo e om0 =10 904 F 190
Find the product of all the real roots of the equation x'0* =10.

2. K p AWHE m LSFEe % pptm)+2p=(m+2) > £ om hkxE o
Let p be a prime and m be an integer.
If p(p +m)+2p=(m+2)°, find the greatest possible value of m .

3. ek mowoa MR L1 K550 e G AR
Ifthe length of one side of a regular tetrahedron is 1, find the volume of such tetrahedron.

4. 3k P 5 3659893456789325678 Fr 342973489379256 ik fh o £ P iz o
Let P be the product of 3659893456789325678 and 342973489379256.
Find the number of digits of P .

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

accuracy speed

Bonus )

Time
score
Total score Min. Sec.
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= % Results

Ind Isum Group Gsum Total rank
School code School Name Event 1 Event 2 Event 3 Event 4 Event 1 Event 2 Event 3 Event 4

FE-01 [Assembly of God Hebron Secondary School 1 0 4 0 5 0 5 |36
FE-02 |Baptist Lui Ming Choi Secondary School 1 1 12 1 15| 2 17 | 15
FE-03 |Buddist Sin Tak College 1 0 0 7 8 0 29
FE-04 |C. & M.A. Sun Kei Secondary School 1 0 0 2 3 4 31
FE-05 |Cheung Sha Wan Catholic Secondary School 3 0 3 0 6 4 10 |23
FE-06 |Carmel Holy Word Secondary School 1 0 1 0 2 0 48
FE-07 |CCC Heep Woh College 3 0 0 0 3 4 7 |31
FE-08 |Cheung Chuk Shan College 1 0 0 1 2 2 4 |42
FE-09 |(Cheung Sha Wan Catholic Secondary School 1 0 1 0 2 0 2 |48
FE-10 |Christian Alliance Cheng Wing Gee College 3 0 5 0 8 7 15 |17
FE-11 |Christian Alliance S.C. Chan Memorial College 3 0 5 0 8 4 12 |21
FE-12 |CNEC Christian College 0 0 1 2 3 7 10 | 23
FE-13  [Diocesan Boys’ School 6 0 40 0 |12 30 76
FE-14 |Diocesan Girls’ School 3 1 30 3 (37| 4 41
FE-15 |Fukien Secondary School 3 1 0 |10 7 17 | 15
FE-16 |Good Hope School 1 0 0 1 4 5 |36
FE-17 |Heung To Middle School Kiangsu-Chekiang College (Shatin) 3 0 1 4 0 4 42
FE-18 |HKBUAS Wong Kam Fai Secondary and Primary School 0 0 2 3 2 5 |36
FE-19 |HKTA Tang Hin Memorial Secondary School 3 3 30 0 [36| 4 40 | 9
FE-20 |Ho Yu College and Primary School (Sponsored by Sik Sik Yuen) | 3 0 30 3 136 30 66 | 3
FE-21 |Hoi Ping Chamber of Commerce Secondary School 1 0 12 0 |13 2 15 |17
FE-22 |Hong Kong Chinese Women’s Club College 6 3 40 3 |52 7 59 | 4
FE-23  |King’s College 1 0 0 0 1 4 S5 136
FE-24 |MaryKnoll Convent School (Secondary Section) 3 0 0 0 3 4 7 |31
FE-25 |PHC Wing Kwong College 1 0 1 0 2 2 4 |42
FE-26 (Po Leung Kuk Centenary Li Shiu Chung Memorial College 6 2 40 3 |51 4 5515
FE-27 |[Po Leung Kuk Laws Foundation College 1 0 4 3 8 2 10 |23
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= % Results

FE-28 [Po Leung Kuk No. 1 WH Cheung College 2 3 9 (14| O 14 | 20
FE-29 |Po Leung Kuk Tang Yuk Tien College 6 0 0 (15| 4 19 | 13
FE-30 |Po On Commerce Association Wong Siu Ching Secondary School| 1 0 1 3 2 S5 136
FE-31  |Pui Ching Middle School 1 0 40 3 |44 4 48
FE-32  |Queen Elizabeth School 1 1 40 3 145 4 49
FE-33  |Queen’s College 1 3 1 3 7 15 |17
FE-34 [Sha Tin Methodist College 2 0 5 0 2 9 |27
FE-35 |Shatin Tsung Tsin Secondary School 3 0 1 0 0 4 42
FE-36 (Sing Yin Secondary School 1 0 30 3 134 0 34 | 11
FE-37 |Singapore International School (Hong Kong) 1 0 3 0 4 0 4 142
FE-38 |SKH Bishop Mok Sau Tseng Secondary School 0 1 0 2 3 0 3 |47
FE-39 |St. Francis Xavier’s College 3 0 0 1 4 2 6 |35
FE-40 |St. Mark’s School 1 3 2 0 6 2 8 129
FE-41 (St Paul’s Co-Educational College 6 3 50 2 |61 30 91 | 1
FE-42 |STFA Leung Kau Kui College 1 1 0 3 5 4 9 |27
FE-43  |STFA Yung Yau College 1 0 14 0 |15 4 19 |13
FE-44 |The Misssion Covenant Church Holm Glad College 0 1 1 3 5 0 5 |36
FE-45 |Tseung Kwan O Government Secondary School 0 0 2 3 5 2 7 |31
FE-46 |Tsuen Wan Public Ho Chuen Yiu Memorial College 0 1 30 0 |31 7 38 | 10
FE-47 |Tung Wah Group of Hospitals Lo Kon Ting Memorial College 4 0 0O |10 2 12 |21
FE-48 (Wah Yan College, Kowloon 0 0 0 6 4 10 |23
FE-49 |Wong Shiu Chi Secondary School 1 0 0 1 0 1 |50
FE-50 |Ying Wa College 3 1 14 0 |18 14 32 |12
Champion  |Diocesan Boys’ School

Ist runner up |St Paul’s Co-Educational College

2nd runner up|Po Leung Kuk Centenary Li Shiu Chung Memorial College
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