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The Thirty-sixth Hong Kong Mathematics Olympiad (2018/19)
Regulations (Final Events)

The competition consists of 8 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 ---+-vvvvve- 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.

~N N WON

Time taken for the teams to hand in their answer 2> 3 min.
(c) Bonus Score:
Teams, which hand in their answers of anyone individual/group event have all the answers in that
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 champion school
may keep the Champion shield until the next Hong Kong Mathematics Olympiad.

The decision of the Judging Panel on the overall results is final.
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School ID Name of School school = new school entering final event this year
FE-01 Baptist Lui Ming Choi Secondary School

FE-02 Bishop Hall Jubilee School

FE-03 Carmel Divine Grace Foundation Secondary School
FE-04 Cheung Chuk Shan College

FE-05 Cheung Sha Wan Catholic Secondary School

FE-06 Christian Alliance S.C. Chan Memorial College
FE-07 Diocesan Boys’ School

FE-08 Diocesan Girls’ School

FE-09 FDBWA Szeto Ho Secondary School

FE-10 Fukien Secondary School

FE-11 Good Hope School

FE-12 Heung To Middle School

FE-13 HKSYC & IA Wong Tai Shan Memorial College
FE-14 HKTA Tang Hin Memorial Secondary School

FE-15 Hong Kong Baptist University Affiliated School Wong Kam Fai Secondary and Primary School
FE-16 Hong Kong Chinese Women’s Club College

FE-17 Kiangsu-Chekiang College (Shatin)

FE-18 King Ling College

FE-19 La Salle College

FE-20 Munsang College

FE-21 NTHYK Yuen Long District Secondary School
FE-22 Po Leung Kuk Celine Ho Yam Tong College

FE-23 Po Leung Kuk Centenary Li Shiu Chung Memorial College
FE-24 Po Leung Kuk No. I WH Cheung College

FE-25 Po Leung Kuk Tang Yuk Tien College

FE-26 Po On Commerce Association Wong Siu Ching Secondary School
FE-27 Pui Ching Middle School

FE-28 Queen Elizabeth School

FE-29 Queen’s College

FE-30 Sha Tin Government Secondary School

FE-31 Sing Yin Secondary School

FE-32 SKH Bishop Mok Sau Tseng Secondary School
FE-33 SKH Lam Woo Memorial Secondary School

FE-34 SKH Tang Shiu Kin Memorial Secondary School
FE-35 SKH Tsang Shiu Tim Memorial Secondary School
FE-36 St Joseph’s College

FE-37 St Mark’s School

FE-38 St Paul’s Co-Educational College

FE-39 St Paul’s College

FE-40 STFA Lee Shau Kee College

FE-41 The Chinese Foundation Secondary School

FE-42 The ELCHK Yuen Long Lutheran Secondary School
FE-43 Tsuen Wan Government Secondary School

FE-44 TWGH Lo Kon Ting Memorial College

FE-45 TWGH Li Ka Shing College

FE-46 Wa Ying College

FE-47 Wah Yan College, Hong Kong

FE-48 Wah Yan College, Kowloon

FE-49 Ying Wa College

FE-50 Yuen Long Merchants Association Secondary School
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Hong Kong Mathematics Olympiad (2018 —2019)
Final Event 1 (Individual)

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

GAFUER 0 FRET EF R B -

1. # A4 2 (P+2)y BEP x¥ ohicdie £ 4 aiE o

If A4 is the coefficient of x* in the expansion of (x*> + 2)° , determine the value of 4 . =
20 Foaxfoy FrFE T ERLNT RS

log,, x+l0g,, y =log,, (2x— Ay)+1 > B
m B A (x,y) #TF F g alicd > R B E
If x and y are positive integers that satisfy
log,, X+log,, y =log,, (2x— Ay)+1,

and B 1is the number of possible pairs of (x, y), determine the value of B.
3. F Y=26D gy CEYVPEREFZI R C nid o

If Y= 235D and Cis the sum of the digits of ¥, determine the value of C . c-
4. b AXYZ ¢ > 2w XYLYZ ZXZY=0> 88 YZ fv XZ cnE R A2 %9 5 C-3 v

C+5°% D=(sin0+tan0)? > & D &g o

In AXYZ , XY L YZ, ZXZY =0, and the lengthof YZ and XZ are C-3 andD:

C + 5 respectively. If D = (sin 0 + tan 0)?, determine 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 (2018 —2019)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1. % JA=114421 11421 » & 4 ehig

If \/KZ\/11+\/ﬁ —\/ll—m , determine the value of 4 . A=

2. FEHE y=mx+B §EIH 4,5 fv (-4,4) KB i -
If the straight line y = mx + B passes through the two points (4, 5) and (-4, 4) ,|
determine the value of B . 5=
a— . ZB _1 ~ [

3. % cosx+smx=? 2 (C=(tanx+cotx)! » F Cenig o

2B €=

If cosx+sinx=? and C=(tanx + cotx)"!, determine the value of C .

4. B3k D‘x‘yﬂfr’ziijéi}f@;’.ﬂﬂ D>X>y>Z°
. o 1 2 PN
F D x~y ez BEERN 3D—3X+3V—SZ:M’¢\D i o D=
Suppose that D ,x,y and =z areintegerswith D>x>y>z.If D,x,y and

1000C +2

z satisfy the equation 3° -3 +3' -3 = , determine the value of D .

FOR OFFICIAL USE
Score for Mult. factor for
Team No.
accuracy speed
Bonus .
Time
score
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Hong Kong Mathematics Olympiad (2018 —2019)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

1. - ®IEARGGFHF L 100em? > HRE P Gm S fod sw i e 1 o
FRP RN L sem? o K5 HE o
A piece of square paper of area 100 cm?, is folded in half along the dotted line as shown |s
below. If the area of the shaded region in the last figure is s cm? determine the value of]

POV AN

) szg LB AN E ¢ drd Aui A fe B hn FEidcR

Ft=c+d g o

Suppose that s = A is in simplest form. If ¢ and d are the number of positive factors

of 4 and B respectively, determine the value of t=c+d .

3. FLAER-FHH 2P oz AP pROFILIEEDE up 0 Ru
B o
If today is the 2" day of a week, and it is known that #2°'% days later is the u™ day|¥ ~
of the week, determine the value of u .
4. F vars)y & 1231234405y + 1230s) iR Ec 0 Fo v i o
If v(+5) 1s the remainder of 1231234 ,+5) + 123445 , determine the value of v .
v =
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bon .
us Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2018 — 2019)

Final Event 4 (Individual)

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

GAFUER 0 FRET EF R B -

1. ACDE 5- ®#%#=44,-8. 0 & ACDE P - %

C
2 B % CE } »0=ZCBO »0OC i ZDCE %L B
A& 2 OC:OB=5:4 % a=sin@ it o @
ACDE is an equilateral triangle. Point O is inside ACDE .
If point B lies on CE , 6 = ZCBO, £ZDCE is bisected by
OC ,and OC : OB =5 : 4, determine the value of o = sin 4 0]
B
0.
E D
2. B - S fx) W ERFER x 2 ZRFE y£0>
¥ ' f[ﬁjzf(x)—f(y) fr f2)=-1- % B:f(%j KB oiE o p=
y

Suppose that there exists a function f(x), defined for all integers x and for all integers y # 0,

such that f [§]= f(x)—f(y)and f2)=-1.1f B=f (%j, determine the value of J3.

. —-40 ,
3. ¥ B=yp+2y(l-p) 1% p=% B B Ry chiE .
If B=yp+2y(1 —p)andp Z%, determine the value of y such that BY
attains the maximum.
4. chrgab frc Ay hr FlEico m ¥ a<b<c<y % ab=c-
F xty=a>x+2ytz=bry+2z+t=c% d=x+y+tz+t> £ § g -
Given that a , b and ¢ are positive factors of y with a<b<c<y and ab=c. [0=
If xty=a,x+2y+z=b,y+2z+¢t=c and O6=x+y+z+t,
determine the value of .

FOR OFFICIAL USE
Score for 5 Mult. factor for 3
accuracy speed -
Bonus
score

Total score
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Hong Kong Mathematics Olympiad (2018-2019)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
u%ik#}gﬁ.pq,“q_/;,w&%z\‘ ’j‘ﬂiﬁ’»ﬁg"

1. i x+y=32>HY x~y>0°% a & \/§+\/§ gk B Rg HiE o

Let x + y = 32 with x , y > 0. If a is the maximum value of \/; + ﬁ , determine the
value of a.

a=

2. - WEPRF ox B AHY X2 B AHNE x+4 BT AR e TEH
g £ - ZHB OS] 0157 5 b BAEF > Kb o
A box contains only x-one-dollar coins, x + 2 two-dollar coins and x + 4 five-dollar|b =
coins. Given that the probability of drawing a one-dollar coin randomly from the box is
less than 0.1 . If the box contains b coins, determine the value of 4 .

3. ¥ ¢ U gt 2 Flik
33 -3255-5-77-7~92-9 .~ 201901 - 2019 -

C =
F ¢ ehig o
If ¢ isthe greatest common factor of the following numbers
33-3,55-5,77-7,99-9, ---, 20192 - 2019 ,
determine the value of C .
4 5+4/7
;{x=[+\/_ fe \/_ V7 o ® d=3x*-Txy+3y? > £ d #iE -
N N W .
7 .
Let =M and y \/_ il If d=3x*-"7xy+3y?, determine the value of 4 .
N W
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 (2018 —2019)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. % X=+2020-A 503 E#> A chh | @& o
Let X =+/2020—+A bea positive integer. Determine the least value of 4 .

B2 ’ = ' Y v : =\An Y, g Pk B R
' 4x*+y* =80 %) y B =

EA BEN F By, -x+Y,-X 0 KBHE -

X+Yy=5
4x* +y* =80

points, simultaneously satisfy these two equations. If B=Yy, —X +Y, —X,, determine the

Suppose that { , and Pz(xl,yl) and Q:(xz,yz) are two different

value of B.

3. #F Q=al-b" H I EH RQenbo] B o
If Q=a’-b" isapositive integer, determine the least value of O .

4. H 7, ABCD ¥ > E~F~G4vH # %4 _AB~BC~ CD 4 AD ¥ 8. o DE &
W8 AF v CHAR 2 * 3 R o Se BG A w82 AF 4v CH #p2 '8 Q v P % U

W:
A>3 ABCD che % > @ V v #3) PORS s # o & W=% g o
In square ABCD, E, F, G, H are the mid-points of AB, BC, CD and AD respectively. DE
intersects with AF and CH at R and S respectively. Moreover, BG intersects with AF and
CH at Q and P respectively. If U is the area of square ABCD and V is the area of the
quadrilateral PORS, determine the value of WZ% .
A E B
R
HR S F
p
D G C
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 (2018 —2019)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. % J32x81x343=b\a > # ¢ a - b i E# K a k] & o
If 32x81x343 = b\/a , where a and b are positive integers, determine the least value
of a.

2. TR P BAaTiFeiEA, ABCD p o % AABP ~ ABPC 4v ABPD s # ~ 4
% 73cm?~100cm? fr ecm? > f e @i o
In the diagram below, point P is inside parallelogram ABCD . If areas of AABP, ABPC|¢ —
and ABPD are 73 cm?, 100 cm? and e cm? respectively, determine the value of e .

A D

b C
3. WM T 33 =P s EiF s Alfed A EFHER)iodp E o doT BlHT 0 3R
HciEe g o F e i o
A 3x3 magic square is filled with a number in each square such that the sum of the |€ =
three numbers in each row, column and the two main diagonals are equal. The partially
completed grid is shown below. Determine the value of ¢

c | 16 | 20

4, F X=2201843208 2 g FHBHT > F daiE o
If X=22018+32018 and d is the units digit, determine the value of d .

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 (2018 — 2019)
Final Event 4 (Group)

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

%ﬁﬁﬂﬁm’“+£*$%$ AEIFE VR

1. eR#77 »AABC - & &= &35, 27 AC !.,-7"7 7
=8 BC=10° " AB~ACHr BC 3 2 j=~ %4/ i %AW?(,{? =N
o %%

%73%i®°¥@%%ﬁﬁﬁﬁﬁ%a’ﬁ?

Foo thiE e

\

As shown in the figure, AABC is a right-angled
triangle with AC = 8 and BC = 10. Semi-circles

are drawn with 4B, AC and BC as diameters. If %
the total shaded areca is o , determine the
value of ao.

2. et oot e no R H- Bodic Fln) 7407 & :

F(1)=0>
T n=2>
do% on YA Ak 2 figfrﬁ% i AL 3 ff‘,f Bl Fny=Fn—-1)+2;
4ok on FRcAk 3 fr/frﬁ e Ak 2 &‘ff Bl Fn)=F(n-1)+3;
Yok on Tac Ak 2 Brra X Ak 3 Z&_ﬂf Bl F(n)=F(n—1)+4;
4ok n T E‘E#}thf%rﬁ)‘ 7 ;;z‘vft3g§é_ﬂ$ Bl Fn)=Fn-1)-

# B=F4000) F B g o

For all positive integers n, suppose there exists a function F(n) defined as follows:

F(1)=0,
foralln>2,
F(n)=F(n—-1)+2if2 divides n but 3 does not divide » ;
F(n)=F(n—-1)+ 3 if 3 divides n but 2 does not divide » ;
F(n)=F(n—-1)+4if2 and 3 both divide n ;
F(n)=F(n—1) if neither 2 nor 3 divides n .
If P =F(4000), determine the value of 3 .

3. Yo@lProm 0 A REIAP L3 B~ C @ 8k o M E_BC ¥
BEoO =l > @ OMLBC-OM=1~0C=3

2 OE=5°% y=0F > f vy g o C
Two circles intersect at B, C as shown in the figure. M is \|
the mid-point of BC. O is a point on the larger circle, so t‘

that OM L. BC.OM=1,0C=3and OE=5.Ify=OF

determine the value of . \

1 1 1
4, = i X+ —- X+ —- X4+— ME OS=f1)=1 & & thig o
# = ( 2000) ( 2001)>< x[ 2019) (-1 45 D

If fx)= X+L X+L XX X+L and 6=1f(1)-1,
2000 2001 2019

determine the value of o.

5=

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

accuracy speed

Bonus .

Time
score
Total score
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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 |Baptist Lui Ming Choi Secondary School 4 0 7 0O | 11| 4 7 11 | 22 |28
FE-02 |Bishop Hall Jubilee School 0 1 4 0 5 7 2 9 | 14 |40
FE-03 |Carmel Divine Grace Foundation Secondary School 0 0 12 1 13| 8 8 16 | 29 | 20
FE-04 |Cheung Chuk Shan College 1 1 1 2 4 6 | 9 |46
FE-05 |Cheung Sha Wan Catholic Secondary School 0 0 0 0 0 0 0 48
FE-06 |Christian Alliance S.C. Chan Memorial College 1 2 12 2 17| 8 7 15 | 32 |17
FE-07 |Diocesan Boys’ School 1 6 40 1 |48| 4 30 34 | 82| 5
FE-08 |Diocesan Girls’ School 6 6 30 0 |42 4 40 44 | 86
FE-09 |FDBWA Szeto Ho Secondary School 3 3 0 1 7 4 8 12 | 19 |33
FE-10 |Fukien Secondary School 1 6 7 3 117 2 7 26 | 24
FE-11 |Good Hope School 1 0 3 0 7 2 13 |42
FE-12 |Heung To Middle School 2 0 5 0 7 7 14 | 21 |29
FE-13 |HKSYC & IA Wong Tai Shan Memorial College 1 6 4 1 12| 4 7 11 | 23 |25
FE-14 |HKTA Tang Hin Memorial Secondary School 1 0 3 0 4 8 8 16 | 20 | 31
FE-15 |Hong Kong Baptist University Affiliated School Wong Kam Fai Secondary and Primary School 4 6 6 1 |17] 7 7 14 | 31118
FE-16 |Hong Kong Chinese Women’s Club College 0 1 4 0 5 7 7 14 | 19|33
FE-17 |Kiangsu-Chekiang College (Shatin) 0 0 12 0 | 12| 8 7 15 | 27 | 22
FE-18 |King Ling College 0 0 3 15 | 18| 7 8 15| 33|16
FE-19 |La Salle College 30 6 40 3 [79] 30 | 40 70 1149 1
FE-20 |Munsang College 0 0 0 0 0 0 0 | 0 48
FE-21 |NTHYK Yuen Long District Secondary School 1 30 0 |31 4 7 11 | 42|13
FE-22 |Po Leung Kuk Celine Ho Yam Tong College 0 0 0 4 7 11 | 15|38
FE-23 |Po Leung Kuk Centenary Li Shiu Chung Memorial College 1 0 30 1 32| 30 30 60 92| 2
FE-24 |Po Leung Kuk No. 1 WH Cheung College 1 6 6 1 14| 40 30 70 | 84 | 4
FE-25 |Po Leung Kuk Tang Yuk Tien College 1 4 4 0 9 4 7 11 | 20 |31
FE-26 |Po On Commerce Association Wong Siu Ching Secondary School| 1 0 0 0 7 8 15 | 16 | 37
FE-27 |Pui Ching Middle School 6 3 0 1 [10| 30 | 40 70 | 80| 6
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= % Results

FE-28 |Queen Elizabeth School 0 3 0 1 4 2 4 | 8 |47
FE-29 |Queen’s College 1 3 30 1 |35 30 34 | 69 | 8
FE-30 |Sha Tin Government Secondary School 1 3 0 1 5 4 2 6 | 11 |43
FE-31 |[Sing Yin Secondary School 3 3 7 1 14| 30 8 38 | 52 10
FE-32 |SKH Bishop Mok Sau Tseng Secondary School 6 0 9 0 |15 4 8 | 2325
FE-33 |SKH Lam Woo Memorial Secondary School 0 6 5 1 12| 7 4 11 | 23 |25
FE-34 |SKH Tang Shiu Kin Memorial Secondary School 1 4 2 0 7| 14 7 21 | 28 |21
FE-35 |SKH Tsang Shiu Tim Memorial Secondary School 1 5 30 1 [37| 4 7 11 | 48 | 12
FE-36 |StJoseph’s College 1 3 40 1 (45 7 4 I1 [ 56| 9
FE-37 |St Mark’s School 0 0 30 I |31] 2 4 6 | 37|15
FE-38 |St Paul’s Co-Educational College 1 3 5 1 10| 2 30 32 | 42 |13
FE-39 |St Paul’s College 1 3 7 1 12| 2 7 21 29
FE-40 |STFA Lee Shau Kee College 0 0 6 0 6 2 2 10 | 44
FE-41 |The Chinese Foundation Secondary School 0 0 4 0 4 2 4 10 | 44
FE-42 |The ELCHK Yuen Long Lutheran Secondary School 1 6 4 0O | 11| 4 2 17 | 35
FE-43 |Tsuen Wan Government Secondary School 1 4 9 0 |[14] 6 7 13 | 27 | 22
FE-44 |TWGH Lo Kon Ting Memorial College 1 7 4 2 | 14| 30 7 37 | 51|11
FE-45 |TWGH Li Ka Shing College 0 0 4 0 4 8 2 10 | 14 | 40
FE-46 |Wa Ying College 3 2 12 1 |18 4 12 | 30 | 19
FE-47 |Wah Yan College, Hong Kong 0 0 0 0 0 0 0 |48
FE-48 |Wah Yan College, Kowloon 0 0 8 0 8 2 7 17 | 35
FE-49 |Ying Wa College 1 7 5 0 [13] 30 | 30 60 | 73| 7
FE-50 |Yuen Long Merchants Association Secondary School 1 0 0 0 1 7 7 14 | 15 |38
Champion  |La Salle College
1st runner up |Diocesan Boys’ School

2nd runner up|Pui Ching Middle School
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