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11.
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13.
14.
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16.

17.

The Thirty-fourth Hong Kong Mathematics Olympiad (2016/17)
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 guestions 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
(@) for the individual 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 should have them turned off (including the alarm
function) 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:
(@) 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 2016-2017
Heat Event (Individual)
3 BEF ﬁ:% 2016 2017
AFED(BAR)

Fugp > Fxpris i, L0325 e 2 1 -] B Time allowed: 1 hour

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
QI1-Ql10 =% 1 & > Q11-Q15 = 32 2 » - Q1- Q10 1 mark each, Q11-Q15 2 marks each.
> %% %4 20 # o The maximum mark for this paper is 20.

1.

10.

¢ dr 42017B - B> =8> £ ¥ AL T2 ?”“,f, v A4 e o
Given that 420178 is a 6-digit number which is divisible by 72, find the value of A4.

e 0<p<l:F O0=3p%(1 -p)+6p(l—p)>+3(1-p) chd* & -
Given that 0 <p <1, find the greatest value of QO = 3p?(1 —p) + 6p(1 —p)> + 3(1 — p)*.

¢ 5 AABC ez if i & a ~b frco BP9 3<a<5<h<12<c<15 £F
AABC o fFd <P ven¥® R A 509

Given that the three sides of AABC are of lengths a, b and ¢, where 3 <a<5<h<12<c<
15, find the perimeter of AABC when its area attains the maximum value.

KX BE2C HrFHE FCab | ERk1F BB=C+134-
Let B and C be positive integers. Find the least value of C satisfying B> = C + 134,

FP - g R fo 1+2+3+---+2015+2016+2017 “,f 9 ARl H R 9
Determine the remainder when the sum of natural numbers 1 +2 + 3 +---4+2015 +2016 +2017
is divided by 9.

o g = = = J— ﬁ:‘ v" — /J‘O
¢ arq,=20a, 1% a =2a—-a *3& nZl’J‘\azO17 i

n—1
Giventhat a,=2,a,=-1and a,, =2a,—a, |, wheren > 1, determine the value of a, ..
K NZm2z 2 o N=161x+23y> B¢ xqo y 355 & k-

Foxty g E

Let N be a perfect cube number. Given that N =161x + 23y, where x and y are positive integers.
Find the minimum value of x + y .

1 1 1

¢ o Q) =1x2x3x4 > Q) =2x3x4x5> @) =3x4x5x6 > -+ 2 ———=—xA» £ 4 g -
® @ ®

Given that Q) = 1x2x3x4, () = 2x3x4x5, 4) = 3x4x5x6, --- and t t_1 x A, find

® @ @
the value of 4.

¢ s osinxcosx=0 % sinx—cos’x=1>H"7 90°<x<180°> £ x g
Given that sin x-cos x = 0 and sin?® x — cos® x = 1, where 90° < x < 180°, find the value of x .

4oBl- »CM ¥ _LACB #% T £ %5 > ¥ AB=24C- ¢ AAMC A
b B BC 2% No % BN=10 & AM ehE B o 2

In Figure 1, CM is the angle bisector of ZACB and AB = 2A4C.

Given that the circumscribed circle of AAMC intersects BC at N. © NUC
If BN = 10, find the length of AM.

Bl - Figure 1
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HKMO 2017 Heat Event (Individual) Created by Mr. Francis Hung

1. ¢ dvx s-F 80 & \X(x+3)(x+6)(x+9)+2017 ] it -
Given that x is a real number, find the least value of \/X(X+3)(X+ 6)(X+9)+ 2017 .

2

12. DA sl 2;=£’1\ # E‘h@"_"
X°=-5x+1 2 X =5x"+1

2

Given %:l,ﬁnd the value of %.
X =5x+1 2 X" =5x"+1

13. 4@z > O 4F) ADB [fl c BC %2 CD » % 4 _[f17, %2 B A
5 D 7 o OC//AD > OA=15° % AD+0OC=43 >
FCD ek - 15
As shown in Figure 2, O is the centre of the circle ADB. BC and D

CD are tangents to the circle at points B and D respectively. 0
OC /I AD, OA =15.1f AD + OC = 43, find the length of CD.

B C
Bl = Figure 2
14. % a+tlog,b=a’+1log,b’—10=3 > H?¢ ph>1> K b e1iE o
If a+log, b=a*+log, b*—10=3, where b > 1, find the value of b .
15. tB= ¥ ¢ s ABCDEF % & = #7952 ¥ tha # 2 9043 A
Fo GJ i o H
In Figure 3, given that ABCDEF is a regular hexagon and its area G I
is 904/3, find the length of GJ. = c
L J
K
E D
Bl = Figure3

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2016-2017
Heat Event (Group)
3 BEF ﬁ:% 2016 2017
 FR P (W)
Bp > TR cF 43 T P20 445 Time allowed: 20 minutes

Unless otherw1se stated, all answers should be expressed in numerals in their simplest form.
2 X1 FE ¥ 21 A & o Each correct answer will be awarded 2 marks.
> ¥ %~ 20 & ° The maximum mark for this paper is 20.

1.

K AABC % - F"% 3 &= 47> B8 4 2 B itk suiE (2,00 2 (18,00 C
LR o § AABC v ff & B o R C R o

Suppose that AABC is an isosceles rlght angled triangle with the coordinates of the vertices
A and B as (-2, 0) and (18, 0), respectively, and the coordinates of C having positive values.
Determine the coordinates of C when the area of AABC attains its minimum.

Y- 777 » BA~B~C-D-E% F¥ot- % .,
HFo B G-H~DZ3 [ &% - 325} o MiE=
B TGS EZ )0 & & ¢ 3 -
As shown in Figure 1, points 4, B, C, D, E and F lie
on the same straight line, and G, H, D and [ lie on oK
another straight line. How many triangles can be
made by connecting any three points? +G
- Figure 1
4oBl= At 0 P~ QA Bl E A, ABCD i BC 3 CD 1} én Q D
B o 2 dv APCQ % Jenk Z3% 1 335 ABCD % J enk in ¢ 7
1 ’
2
R LPAQ i o P
As shown in Figure 2, P, Q are points on the sides BC and CD of a square g A
ABCD. Given that the perimeter of APCQ is % of that of the square B- Figure 2

ABCD, find the value ZPAQ.

ER=F -0 ZRlw o 5% AB 32 LT OD ehig S Ap 3t
Co 24 04=25-4B=30 2 BC=6° % CD k& o

In Figure 3, O is the centre of the circle. Chord 4B and radius OD
are produced to meet at C. Given that O4 =25, 4B =30 and BC =
6, find the length of CD .

Bl = Figure3
2
E O 53 AR E ES _ % ><3p+10 hFF#E p 2 fo K Q FiE o
QBp+1—g
. . . . 9p?
Let O be the sum of all integers p satisfying the inequality ———— <3p+10,

(J3p+1—g
find the value of Q.
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HKMO 2017 Heat Event (Group)

Created by Mr. Francis Hung

0. LtRle? >335 ABCD i £ 5 20 ¢ &+ DK :KA=AH: HB A K
=1:3 2 BK//GD»HC// AN » £ F:3%4 PQORS i ff 1 ay
In Figure 4, square ABCD has sides of length 20 . )
Given that DK : KA=AH : HB=1:3 and BK // GD, HC // AN, Q S
find the area of shaded region PORS.
B™ G
Bz Figure 4
7' e ;ﬁr%’f%"‘?ﬁﬁ: xl \x2\x3\ ...\x20]7’
N R e O AN o —1=%(xl + Xy H Xy + o F Xogyr )
F* X X, Fxg e Fxg HIfg o
It is given that for real numbers x,, x,, x5, ==+, X5,
N R O AN o —1=%(xl Xy H Xy H o F Xogyr )
Find the value of x, +x, +x;+ - +x,,,.
8. AIE A T wimEiEE T andeFeanff 8 TP—11T-23 £32% & 2 fo> § i -

9. 4RI ¥ ABC - BEHF= 43,7 &2- Flip 3t

Let positive integers, 7T, satisfy the condition: the product of the digits of T is 72 — 117 — 23.

Find the sum S, of all such positive integers .

B.:P~Q~R~8S~T%2 U->% AS=3>SR=13 > RC=
2% UT=8> £ BP-QC eig -

In Figure 5, ABC is an equilateral triangle intersecting the
circle at six points P, O, R, S, Tand U. If AS =3, SR =13,
RC =2 and UT = 8, find the value of BP — OC .

BT Figure 5

10. & &2 42 o’ —(4a-3a*)x+2a°—a-21=0(H "7 a>0) B> F - BEET > £4F a

T A %_T@:fﬁ_iﬂfr o

It is given that the equation a’x? — (4a — 3a*)x + 2a> — a — 21 = 0 (where a > 0) has at least one

integral root. Find the sum of all possible integral values of a .

*x% 2L % End of Paper ***
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Hong Kong Mathematics Olympiad 2016 — 2017
Heat Event (Geometric Construction)

3B KT RE 2016-2017

RO i )

F R R N TG ) BR(e R ITRIG 3R PP 120 A 4B
All working (including geometric drawing) must be clearly shown.

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

School Name:

% — 42 Question No. 1

4o TE o - [FlO hE P - 5B AC

RiERIF A8 B~D # 1% ABCD = 5 - B =35

As shown in the figure below, given that O is a circle with a diameter AC.
Construct two points B, D on the circle such that ABCD form a square.
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Hong Kong Mathematics Olympiad 2016 — 2017
Heat Event (Geometric Construction)

3B KT RE 2016-2017

i F (S i ()

E B E A NEm A HB(E F TR A ) o L D20 A 4
All working (including geometric drawing) must be clearly shown.

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

School Name:

% = 4 Question No. 2

¢ ZrAABC > 4 Bl 1o o

FiF— B M & 8 MA~ MB 2 MC = if £ B #-AABC 05 fh = % 4 o

Given AABC as shown in the figure below. Construct a point M such that the line segments MA, MB,
MC will divide the area of A4BC into 3 equal parts.
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Hong Kong Mathematics Olympiad 2016 — 2017
Heat Event (Geometric Construction)

3B KT RE 2016-2017

i F (B F EH)

S A A B B(E 5 TR ) - FEIL 120 A
All working (including geometric drawing) must be clearly shown.

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

School Name:

% = 4 Question No. 3
o ANB AYIcE B (o T EAA o Kit— FBA B A BT & [ 4pr o

[}

Given two points 4, B and a straight line ¢ as shown in the figure below. Construct a circle which

passes through 4 and B, and is tangent to the straight line 7 .

AX

**% 224 2 End of Paper ***
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AEFE (-) HKMO 2017 Heat Event Result

b H fedep (214

AP H C2017 &2 7 18 p &

P (HK1) - ¢ g}@lﬁ g gl P 39 F})
FPE-(KLND) : g n FiEadsar ¥ 5 (52 1)
23z (KLN2) © i L5 2 @ #(49 )

e (NT1) ! B2 b4t ¢ 837 IF)

#He (NT2) | R B § 8407 £ (37 1)
Regional winners of the Heat Event

Hong Kong Island Region

Position School Name

Winner Queen’s College

1st Runner-up St Paul’s Co-Educational College

2nd Runner-up Hong Kong Chinese Women’s Club College
4th Place Wah Yan College, Hong Kong

Kowloon Region 1

Position School Name

Winner La Salle College

1st Runner-up Sing Ying Secondary School

2nd Runner-up Diocesan Boys’ School

4th Place G.T. (Ellen Yeung) College

Sth Place PLK Celine Ho Yam Tong College

Kowloon Region 2

Position School Name

Winner Pui Ching Middle School

st Runner-up STFA Lee Shau Kee College

2nd Runner-up Ying Wa College

4th Place Queen Elizabeth School

Sth Place Tsuen Wan Government Secondary School
New Territories Region 1

Position School Name

Winner Baptist Lui Ming Choi Secondary School

1st Runner-up Sha Tin Government Secondary School

2nd Runner-up HKTA Tang Hin Memorial Secondary School
4th Place SKH Tsang Shiu Tim Secondary School

New Territories Region 2

Position School Name

Winner Chiu Lut Sau Memorial Secondary College
1st Runner-up Christian Alliance S.C. Chan Memorial College
2nd Runner-up NTHYK Yuen Long District Secondary School
4th Place PLK Centenary Li Shiu Chung Memorial College
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Es () AR EE HKMO 2017 Heat Event Result

School ID Name of School school = new school entering final event this year

FE-01 Baptist Lui Ming Choi Secondary School
FE-02 Buddhist Sin Tak College

FE-03 Cheung Chuk Shan College

FE-04 Chinese Foundation Secondary School

FE-05 Chiu Lut Sau Memorial Secondary School
FE-06 Christian Alliance S.C. Chan Memorial College
FE-07 Diocesan Boys’ School

FE-08 Fukien Secondary School

FE-09 G.T. (Ellen Yeung) College

FE-10 Good Hope School

FE-11 HKTA Tang Hin Memorial Secondary School
FE-12 Hoi Ping Chamber of Commerce Secondary School
FE-13 Hong Kong Chinese Women’s Club College
FE-14 Hong Kong International School

FE-15 Kiangsu-Chekiang College (Kwai Chung)
FE-16 Kiangsu-Chekiang College (Shatin)

FE-17 Kwun Tong Government Secondary School
FE-18 La Salle College

FE-19 Maryknoll Convent School (Secondary Section)
FE-20 Munsang College

FE-21 Munsang College (Hong Kong Island)

FE-22 NTHYK Yuen Long District Secondary School
FE-23 PLK Celine Ho Yam Tong College

FE-24 PLK Mrs Ma Kam Tong College

FE-25 PLK No. 1 WH Cheung College

FE-26 PLK Tang Yuk Tien College

FE-27 Po Leung Kuk Centenary Li Shiu Chung Memorial College
FE-28 Pui Ching Middle School

FE-29 Pui Kiu College

FE-30 Queen Elizabeth School

FE-31 Queen’s College

FE-32 Sha Tin Government Secondary School

FE-33 Sha Tin Methodist College

FE-34 Shatin Tsung Tsin Secondary School

FE-35 Shung Tak Catholic English College

FE-36 Sing Yin Secondary School

FE-37 SKH Bishop Mok Sau Tseng Secondary School
FE-38 SKH Lam Woo Memorial Secondary School
FE-39 SKH Tsang Shiu Tim Secondary School

FE-40 St Paul’s Co-Educational College

FE-41 STFA Lee Shau Kee College

FE-42 The ELCHK Yuen Long Lutheran Secondary School
FE-43 Tsuen Wan Government Secondary School
FE-44 Tuen Mun Catholic Secondary School

FE-45 TWGH Chen Zao Men College

FE-46 TWGH Mrs Wu York Yu Memorial College
FE-47 TWGH Kap Yan Directors’ College

FE-48 Wah Yan College, Hong Kong

FE-49 Wah Yan College, Kowloon

FE-50 Ying Wa College
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