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10.

11.
12.

13.
14.
15.

16.

17.

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

The Heat Events consists of three parts: 60 minutes for the individual event, 20 minutes for the group event and

20 minutes for the geometric construction event.

Each team should consist of 4 to 6 members who are students 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 and the geometric

construction event. Teams of less than 4 members will be disqualified.

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,

written instructions in both Chinese and English will be provided. Question papers are printed in both Chinese

and English.

Each member of a team has to solve 15 questions in the individual event (10 questions in Part A and 5 guestions

in_Part B) and each team has to solve 10 questions in the group event and ALL questions in the geometric

construction event.

In the group event and geometric construction event, discussions among participating team members are allowed

provided that the voice level is kept to a minimum.

Please note that

(a) fortheindividual and group events, devices such as calculators, four-figure tables, protractors, compasses,
set squares and rulers will not be allowed to be used; and

(b)  for the geometric construction event, only writing instruments (pens, pencils, etc), straightedge provided
and compasses will be allowed to be used;

otherwise the team will be disqualified or risk deduction of marks.

All answers in the individual event and the group event should be numerical and reduced to the simplest

form unless stated otherwise. No proof or demonstration of work is required.

Participants having electronic communication devices (including tablets, mobile phones, multimedia players,

electronic dictionaries, databank watches, smart watches or other wearable technologies with communication

or storage functions) or any alarm device(s), should have them turned off and put them inside their bags or under
their chairs.

For the individual event, 1 mark and 2 marks will be given to each correct answer in Part A and Part B

respectively. The maximum score for a team should be 80.

For the group event, 2 marks will be given to each correct answer. The maximum score for a team should be 20.

For the geometric construction event, the maximum score for a team should be 20 (all working, including

construction work, must be clearly shown).

No mark for speed will be awarded in the Heat Event.

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

The 50 teams with the highest aggregate scores (sum of the scores in the individual event, the group event and

the geometric construction event) will be qualified for the Final Event.

Awards of the Heat Event:

(a) For the individual event,

(i)  candidates obtaining full score will be awarded Best Performance and Score certificates;
(i)  apart from the best performer(s) in (i),
(1) the first 2% of top scoring candidates will be awarded First-class honour certificates;
(2) the next 5% of top scoring candidates will be awarded Second-class honour certificates;
and
(3) the next 10% of top scoring candidates will be awarded Third-class honour certificates;

(b) For the group event, teams obtaining full marks will be awarded Best Performance and Score certificates.

(c) For the geometric construction event, teams having outstanding performance will be awarded certificates
of merit.

(d)  About 10% of participating schools with the highest aggregate scores (sum of the scores in the individual
event, the group event and the geometric construction event) in each region will be awarded certificates
of merit.

Should there be any queries, participants should reach the Centre Supervisor immediately after the competition.

The decision of the Organising Committee on the queries is final.
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Hong Kong Mathematics Olympiad 2018-2019
Heat Events (Individual)

B EEFIE 2018-2019
AFEAP(BR)
GEUE M B R TR REE AL E O TR AREE N B
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted. Time allowed: 1 hour
Q1-Q10 =4z 1 A > QI1-Q15 #4282 » - QI- Q10 1 mark each, Q11-Q15 2 marks each.
> %% %4 20 # ° The maximum mark for this paper is 20.
1. ARB-° ABCHE- BEHE= 425D v E » %I AB v AC A
b chBh o 9 AE=BD > % CD{w BEAR 2% 0% LCOE=)°> :
FeyeniE o
In Figure 1, ABC is an equilateral triangle. D and E are points on 4B
and AC respectively such that AE = BD . Id CD and BE intersect at O
and ZCOE = y°, find the value of y .

Bl - Figure 1
2. KO ARk aigE e F P(6,240°) » + T H 16 =1 QA AOPQ hef s T
T2 H o R T g o
Let O be the pole of the polar coordinate system. If P(6, 240°). If P is translated to the right by
16 units to Q and the area of AOPQ is T square units, find the value of 7.

3. Civ x 2 oy i P E F Y -4dxy+5x2-8x+16=0 2 F=x-y>» & F &g o
Given that x and y are real numbers.
If y?—4xy+5x2-8x+16=0 and F=x-y,find the value of F'.

4. K n FZrHF#eoF a=1+2+--+2" 2 b=g,-a,+a ’* & b DE -
Let n be a positive integer. If a =1+2+---+2" and b=a,—a,+a,, find the value of b .

5. BBl ¥ 0AB A EXRhE S C i E Rl o F -
FI75 Fls O AB* C 2 L X R Efc F o % AE
2 P [F1A5% D~ LDOE = 156°% ZBAE = x° » Fex en

L

¥ o
In Figure 2, AB is the diameter of the semi-circle, C is the
centre of the semi-circle. A circle with centre at O,
touching the semi-circle at C and cutting it at £ and F. If
AE cuts the circle at D, ZDOE = 156° and £BAE = x°,
find the value of x . Bl= Figure 2

6. LEZ¢ F AARTH - BE A BEEG )
Bfes s (LD~ (L4~ @ DE A 4) F izl 7 (1, 4) (4, 4)
(e RRERM)ER TP BAESL Flongk o B
FEad SR £A5°
In Figure 3, the vertices of a square in the rectangular
coordinate plane are (1, 1), (1, 4), (4, 1) and (4, 4). How ¢ o o 9
many triangles can be formed by selecting any three
points in the square (including the boundaries) with Tt .
integer coordinates? .

0
Bl = Figure 3

[ ]
L ]
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HKMO 2019 Heat Events (Individual) Created by Mr. Francis Hung

7. “Ble® s AB 82 CD JpR M Ec X AEhE R L ® @ & o & o o o o @
g = fgenid o ie,.® ® o o o o @ o o
In Figure 4, AB and CE intersect at E. Let the length . o o o pCe o @
of AE be g units. Find the value of g . o« o o s o o
e ¢ o o » 0 .
e o @ L e o o ® g e
e & © 9 o @ & o & @
e & & & & & @& & 2 9
e & & @ & & o o o 1 unit
® * o o o o 0 0 .—I 1 EAqn
1 unit
1 34
B]= Figure 4

) , BD _8 . AABD i3 4f _
S. GBI ¢ DA BC - B 7 LABD=LCAD & ——
= B BCL AC 3 ¥ AADC 5 #

Fek g o
BD 8

In Figure 5, D is a point on BC such that ZABD = ZCAD and AC = 3

¢ Area of AABD

= k, find the value of k.
Area of AADC

A

Bl7 Figure 5
9. i a %2 B H A X+32x-1=0 hd BFiT o
F P=(*+31a—2)(B*>+33B) » & PeniE o
Given that o and B are the two roots of the equation x> +32x -1 =0.
If P=(a?+31a —2)(B? + 33B), find the value of P .

10, % c=Y7+52+37-5V2 - 5 w=c» fw it -

Let ¢ =37+5v2 +37-5v2 . If w = ¢, find the value of w.

11. B> 7" »ABCD 5 - B& >3 MAr N~ W E_, E ¥ I B
DCHr AB ¥ 8 ¥ AE:EN=BF:FN=1:2° DB
/\‘%!J < EM 4o FM * G 2 H- $ & > 25 ABCD 7

Z &35 GHM o ff 2 W E_96 fv §» £ § e
tﬁ_ o
In Figure 6, ABCD is rectangle M and N are the mid-
points of DC and AB respectively and AE : EN= BF :
FN=1:2. DB intersects EM and FM at G and H
respectively. If the areas of the rectangle ABCD and
the triangle GHM are 96 and S respectively, find the 1 Figure 6
value of .

(r

M
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HKMO 2019 Heat Events (Individual) Created by Mr. Francis Hung

12.

13.

14.

15.

= 435 ABC*® > AB=14~BC=48 2 AC=50- # P 2 Q %~ %|3c % AABC chp s % ¢t
ook POE R G dEH o KdhiE o

In triangle ABC, AB = 14, BC = 48 and AC = 50 . Denote the in-centre and circumcentre of
AABC by P and Q respectively. Let the length of PQ be d units. Find the value of d .

C it B¥ca~bh 2 oc RE TR

1 a>b>c>

(1) (a—b)b—-c)a—c)=284>

(i1) abc <100 °

K M3EF a b x i@ Mo o

Given that a, b and c are positive integers satisfying the following conditions:
i) a>b>c,

(i) (a@a-b)b—c)a—c)=84,

(iil)) abc<100.

Let M be the maximum value of a. Find the value of M .

¢ i 3sinx+2siny=4-°3% N % 3cosx+2cosy sk B o N ehig o
Given that 3 sinx + 2 sin y =4 . Let N be the maximum value of 3 cosx+2cosy.
Find the value of N'.

X +xy+y =7
CA X~y oz A REY BT Y +yz+2°=21% a=x+y+z K a @ o

x> +xz+2°=28

X +xy+y =7
Given that x, y and z are positive real numbers satisfying < y* + yz+z° =21.
X*+xz+12°=28

Ifa=x+y+z,find the value of a.

**% 22X 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2018-2019
Heat Events (Group)

3 B HFRE 2018-2019
»FF P (EH)

BRSP4 FR T ARG A X IR o A BREENE . BI04
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.

No approximation is accepted.

Time allowed: 20 minutes

# 38  FE ¥ %185 4~ o Each correct answer will be awarded 2 marks.
2> %% %~ 20 & - The maximum mark for this paper is 20 .

1.

7] 1 U x 0 A 00 =100, X 0 #F D= f(B)+(V673) » £ D i -
For all positive value real numbers x , define f(x) =l0g,,, X**°. If D= f (\/5 ) +f (\/673) , find

the value of D .

Bl- #r57 > ABCD 4v BEFG 2_& B % phen = 355 S B - .
BrieO &Rl s 2JE 5 5cm€h—‘i—'l}T1’.‘l_F°—,ﬁ“‘A~Bﬂfr’Eli b c

L FehE 5 0 D e F X [less b o 2% ABCD #8 BEFG ih
e s Sem? > £ §hiE o

Figure 1 shows two adjacent squares ABCD and BEFG lying on A 5 0 E
a semi-circle with centre O and radius 5 cm. 4, B and E lie on the

diameter of the semi-circle, D and F lie on the semi-circular arc. B]- Figure |
Let the sum of areas of ABCD and BEFG be S cm?, find the value

of S'.

FH- B4 FN)BEEYEIR X T eSS P BEES £, 9
If three vertices are chosen from the nine vertices of a regular nonagon, how many possible isosceles
triangles are there ?

“B®=-*¢ > 4ABCD - BT {3
w82, 29 AB=4cm > AD=

3cm % SinAzg o Pir Q & 5|

2_ABfc BD 1 3k (7 PQ//
AD» ¥ w #35 PBCQ o % %
3 cm?e % AP 0 B L gem o
Fe g enig o

B]= Figure 2 : o 4 cm

2
In Figure 2, ABCD is a parallelogram, where 4B = 4 cm, AD = 3 cm and sin 4 ~3 Pand QO

are points on 4B and BD respectively such that PQ // AD, and the area of the quadrilateral
PBCQ is 3 cm? . Let the length of AP be g cm, find the value of g .

e 1(0-21(

Ky FmEFA)=1x d*E o fyid o

j:)(’j/_ﬂ‘r‘x;tOo

Given that f(x)-2f (ij =X, wherex#0 .
X

Let y be the maximum value of x that satisfies the equation f(x) = 1 . Find the value of y .
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HKMO 2019 Heat Events (Group) Created by Mr. Francis Hung

10.

®oa 53 (-2 Qx+2P 2x+ 1)} ¢ X etk

* O=a,+a,+8+a, * KO MDiE -

Let a, be the coefficient of x* in the polynomial (2x —2)* (2x +2)* 2x + 1)*.
If O=a,+a, +a, +a,, find the value of O .

* flx)=—-6x>+4xcosO+sin®> H*? 0°<0<360° @ w15 F x> f(x)<0- % 6
hok Bkl B2 55 d°0 f d i
Let f(x) = —6x + 4x cos 0 + sin 0 , where 0° < 0 < 360°. If is given that f(x) < 0 for all real

numbers x . If d° is the difference between the greatest and the least values of 0, find the value
ofd.

* {a,} - BrF#&kAEFREn>1P> a=a.,a, -1°

© & 2018 &R 7Y 2 @,=2019° % a 7 ¥ Bl & o5 Ros iE e

Let { a, } be a sequence of positive real numbers such that a =a_,a, ,, -1 forn>1.

It is given that 2018 is in the sequence and a,= 2019. If the number of all possible values of
a, 1is s, find the value of's .

35O M xy TS xy=6(x+ y+ 5 +y2) ?

How many pairs of positive integers x, y are there satisfying xy = 6(X FY+X+ Y ) ?
D Z%:#= 43, ABC P - B¢ ¥ AD=BD=5J2 %2 CD=10-

* AABC wm s So K § g o

D is a point inside the equilateral triangle 4ABC such that AD = BD =542 and CD =10 . Let
the area of AABC be S, find the value of S'.

**% 224X 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2018 — 2019
Heat Events (Geometric Construction)

3B KT HE 20182019

i F (B 7 (W)

F R A T o BR(e 45 TE R ) o FFFL 20 A 48
All working (including geometric drawing) must be clearly shown.

PR > % 4 5 = - & o The full marks of this part is 20 marks. Time allowed: 20 minutes
School ID:

School Name:

% — 42 Question No. 1

Bl- 7 2= BLEAAEAS P anf o F2iF- FIREFvER? & - Flipr3t- 2o
Figure 1 shows three circles with equal radius which are pairwise tangents to each other. Construct a
circle which will touch each circle in the figure at a point.

B]- Figure 1
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Hong Kong Mathematics Olympiad 2018 — 2019
Heat Events (Geometric Construction)

3B KT HE 20182019

i F (B 7 (W)

F R A T o BR(e 45 TE R ) o FFFL 20 A 48
All working (including geometric drawing) must be clearly shown.

PR > % 4 5 = - & o The full marks of this part is 20 marks. Time allowed: 20 minutes
School ID:

School Name:

% = 4 Question No. 2

Bl-rm a- B#E L 1H el 23, ABCD » 3315 - B = 23, APQ > H P P~ Q & 823t
HEBC~CD 1} 2 LPAB=ZQAD=15°° & 1 APQ A Y"- 3= 4&3) -

Figure 2 shows a square ABCD with side 1 unit. Construct a triangle APQ, in which P, QO lie on the

line segments BC and CD respectively, and ZPAB = ZQAD = 15°. Write down the type of triangle
that APQ is.

Bl= Figure 2

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOHeat\HKMO2019heat.docx P.9



Hong Kong Mathematics Olympiad 2018 — 2019
Heat Events (Geometric Construction)

3B KT HE 20182019

i F (S i ()

£ B2 F ] Mm% SR(E 45 B ) o PEFL 120 A48
All working (including geometric drawing) must be clearly shown.

pLIR >k &2 5 = -+ & o The full marks of this part is 20 marks. Time allowed: 20 minutes
School ID:

School Name:

% = 4 Question No. 3

Bl=tmsa-B=243,ABC- 2 A~B* CLFleA Ntz BF > @ FA34p%7 o
Figure 3 shows a triangle ABC. Use 4, B and C as centres to construct three circles respectively that
are pairwise tangent to each other.

Bl = Figure3

**% 224 2 End of Paper ***
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ESE (-) Heat Results

FAc B e gep 197

AFPY 1201920 16p 5P

WH - HKL) - ¢ =g ¢ 52 P F(36FF)
PFH-KLIND : Age EF 1R ETBP R LY F(50TE)
FH = (KLN2) @ B k% 2 12(50 k)

FHE(NTL) : A E KWL ¥l 8@ G K)
FHrNT2): 2P x 2k g (30 FF)

Regional winners of the Heat Event

Hong Kong Island Region

Hong Kong Chinese Women’s Club College

Queen’s College

SKH Tang Shiu Kin Secondary School

St Paul’s Co-Educational College

Kowloon Region 1

Bishop Hall Jubilee School

Diocesan Boys’ School

La Salle College

Po Leung Kuk No. 1 WH Cheung College
Sing Ying Secondary School

Kowloon Region 2

Diocesan Girls’ School

Pui Ching Middle School

SKH Lam Woo Memorial Secondary School
Tsuen Wan Government Secondary School
Ying Wa College

New Territories Region 1

HKTA Tang Hin Memorial Secondary School
Kiangsu-Chekiang College (Shatin)

SKH Tsang Shiu Tim Secondary School
TWGH Li Ka Shing College

New Territories Region 2

Christian Alliance S.C. Chan Memorial College
NTHYK Yuen Long District Secondary School

PLK Centenary Li Shiu Chung Memorial College
The ELCHK Yuen Long Lutheran Secondary School
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Es () AR EE Finalists

SchoolID 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. 1 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 Wabh 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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