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The Thirty-fourth Hong Kong Mathematics Olympiad (2016/17)
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 heat event. 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 should turned them off (including the
alarm function) and put 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 -+-+-vvvvee- 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 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.

~N N W R
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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 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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Hong Kong Mathematics Olympiad (2016 —2017)
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 1

l. % az = HF BfReh#cE 0 Fa iE e
® (x+2)(x+3) (x+1)(x+4) a -
a =
. 1 1 .
If a 1s the number of real roots of = , determine the value of a.
(x+2)(x+3)  (x+1)(x+4)
2. Fx 2FEE b G Jx—a-9-|10—x| Bk iE > F b iE o
If xisareal number and b is the maximum value of —|x—a—9|—|10—x],
determine the value of 5. b=
3. FFRE xE Yy B AP+ +Oxy=-119b> K xy kK B co
If real numbers x and y satisfy 4x? + 4y% + 9xy = 1195,
c=
determine ¢, the maximum value of xy .
- v 2, 1 ‘ s, 1
4. FrFEcx REZ A X +?:c » Rd=X +x3 °
.. . 2 1 . 3 d=
If a positive real number x satisfies X" +— = ¢, determine the value of d=X"+—.
X X
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFinaN\HKMO2017final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (2016 —2017)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1. S BE2E 1-km HF)A55a:E 48R 4o 4 W02 10 km/h 2 6 km/h e 5§ 55
AR E e gady o g B FTACELE ARG B ke 4
Foa HEPR44E BRSSOk R g iE o

Two students run in opposite directions from a starting point of a 1-km circular track at speeds of 10 km/h
and 6 km/h, respectively. They stop running when they meet each other at the starting point again. If a
is number of times they cross each other after they start and before they stop,

determine the value of a .

10 km/h 6 knvh
<= .=

2. R FEFRLIZES R od WMREES Bt E 3 1o
Fhor af Fd Bk L BREFS ERaHIAE 201 RSERDRE D |

There is a set of red marbles and blue marbles. When a red marbles are added to the set, the ratio of red
marbles to the blue marbles is 3 : 1. When a blue marbles are added, the ratio of red marbles to blue marbles

becomes 2 : 1. Determine the total number of marbles, b .

3. #Fc510000002 - BT fez bl apd o B9t 2 el poenid e
Fc g o c
If ¢ is the smallest difference between 1 000 000 and a square, where the square is a
multiple of b, determine the value of c .

4, - B HERFRIEHA- BLETRE dBHKISN yBFI P dty=c-
FPE dBFIIEHA- BRERSDREFRPFFIPE y BHRID4R |,
Fodeig o

The building of a reservoir takes d technicians, or alternatively y labours to complete in a month,
where d + y = c¢. If d labours are employed to build the same reservoir, the time taken is 4 times as much

as the time taken when y technicians are employed. 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 (2016 —2017)
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. % {x0,y0,20} %M T3 R enfE > fa=xo+yo+zo HiE o
2X—2y+1z=-15 a=
X+2y+2z=18
2X—y+2z=-5
If {xo, 0, zo} is a solution to the set of simultaneous equations below,
determine the value of a = xo + yo + zo .
2X—-2y+z=-15
X+2y+2z=18
2X—y+2z=-5
2. _
'M:J6+2\/E+\/6 oa ... .
2
6+2va +y6-2Va
Determine the value of b = \/ Ja > \/ Ja .
3. Fx ALY loginb >3 f xek ] Eco
If xisapositive integer and logio b* > 3, determine ¢, the minimum value of x . o=
4, FAx)=20421+22+ . + 272421 R d=1(c) giE o
If fx)=2°+2'+22+ ... + 252+ 2% determine the value of d = f(c) . 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 (2016 —2017)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

1. ¥a 5ir¥#k> faabh+Eit® axl-(a-3x+@-2)=0 7 712 -
If a is a positive integer, determine the greatest value of @ such that
ax?>—(a —3)x + (a — 2) = 0 has real root(s). “
, . 13 . 4
2. F xE 2 yiFET 1<y<x % logry+3logyx=— > Fb= X2+y2 B o
a X +y B
. 13 b
If x and y are real numbers with 1 <y <x and log, y + 3 log, x =—,
a
4
determine the value of b = X2+y2 .
X" +y
3, - BRYFERL+2B oo kb+3BEERDIAAB o KB FHRP N3 BT

3 EATRERY o K= B IR R EAR e BEE PRS c fhiE e
A bag contains b + 2 red balls, b + 3 white balls and b + 4 blue balls. Three balls are|¢ =
randomly drawn from the bag without replacement.

Determine the value of the probability, c, that the 3 balls are of the same colours.

4. % cos20=c> k d=sin*0+cos*0 g o
If cos20=c,determine the value of d=sin*0+cos*0 .

d =
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 (2016—2017)
Final Event 1 (Group)

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

K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

1. F=F#Hx-y2 Z‘)%’ix—kl:—l’erl:—Z 3’&2+£=—5°:]“\a=i HIE o
y z X Xyz
) 1 1 1 a=
If real numbers x, y and z satisfy x +y =—1,y +;— —2and z +;— -5.
. 1
Determine the value of a =—.
Xyz
- 1, . . s
20 F ofax-l=3 et g AR R benid
1 . . =
If |x—[2x-1|= > isareal equation, ’
determine the value of b, the number of real solutions of the equation.
3. _ . 1 1) ., .
FR¥Ex 2y A x>0 2 x+y=3-> F |[1-=||1-=| ek *EcCe
If real numbers x and y satisfy xy > 0 and x + y = 3,
. 1 1
find ¢, the maximum value of |1-—||1—-—].
X y
a— . 1 . 5 1 [N
4. FREXx BE X—==3> KR d=X - iE -
X X
1 1 4=
If a real number x satisfies X—= =3, determine the value of d =x° - —.
X X
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 (2016 —2017)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. BB Y 0 B A S 123456+ 136 bl R A ehiE o
In base-6 system, if 123456 + 136 has remainder 4, determine the value of 4 . A=
20 ZOMOELA BEBRVAARS - R o F B G E TR S hE Ml
2 £ B ihig o .
Any two vertices in a cube can form a line segment. If B is the greatest number of line
segments thus formed, determine the value of B .
3. EFEx -y 2z B (x+ty+tz)=30 3 C=x>+y*+z22> £ C ek ] & -
If real numbers x, y and z satisfy (x +y +z) =30 and C =x? +? + 22, C=
determine the least value of C . B
4, - D=(x-1P+3 4% 3<x<3> & D ko
Given that D = (x — 1)* + 3. Determine the greatest value of D for -3 <x<3. 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 (2016 —2017)
Final Event 3 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
K{f?h%\i‘ﬂ]%ﬂg ’ g%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

l. Ka-b2 cil#k? 1<a<b<c-°% (ab-1)(bc-1)ac—1)¥ 4 abc Z%_’f“f v
ab+bc+ac—1 ",%J'! abc 718 2_48 R g o P
Let a, b and ¢ be integers with 1 < a < b < c. If (ab — 1)(bc — 1)(ac — 1) is divisible by|~
abc, determine the value of the remainder R when ab + bc + ac — 1 is divided by abc.
2. Fo<x<lgs=| X X L Dl
VI+x=+1-x J1-x* +x-1) (Vx X §=
If 0 <x <1, determine the value of S = 1+X + 1x . 12 - —l
VI+x=v1-x  1-x* +x-1) (Vx X
3. R (x4 =544 PR R T hid o
Determine the value of T, the sum of real roots of x* + (x — 4)* =544 . T
4, tz £, 4BC* »BC=a > 4ABC=§ 3 G 5 38?0 & U= tan(ZACB)is -
T a
In triangle ABC, BC = a, ZABC=— and its area is J3a’.
Determine the value of U = tan(£ACB) .
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 (2016 — 2017)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

u,/fil:;}—i‘ﬁ,l | Bp > TR AE TV EE o

1. ®"Hirk=E> AEE 6 d o T AL EPT IS 3EREGEHC MG 152

BB]?I1”~ SEHREFEH &L 15ERE LTI - 2 A5 R

Li Fdk | 5 p P47 UEiF120 F=E o
To make a spe01ﬁc toy, it must be first moulded and then painted. Mr. A can mould 3 pieces of toys or paint
15 pieces of toys in one day, whereas Mr. B can mould 5 pieces or paint 15 pieces of toys in one day. Each
of'them can either mould or paint toys in one day, but not both. If Mr. A and Mr. B work together, determine
the least number of days P to make 120 toys.

2. h- BEtRgF PEER? — FIZE 10 FFE 0 T ZE P I HEP vgIF ek G
050 Fw gk is— gFFMitd §2 Lvgd ek Qo B
In a duck shooting game, a boy fires 10 shots. The probability of him shooting down a 0=
duck with a shot is 0.5.
Determine the probability Q of him shooting down the 6th duck at the last shot.
3. 4Bl fgEHeE 2 ed AL B aELARSHE R
As in Figure 1 below, determine the number of ways R getting from point A to B with
the direction indicated by the arrows. R=
B
A
Figure 1//] 1
4, AeEF 3HZFEHRFTRIY T REFI > LD AMAOHE T fp ke gEad o
Rl - FpEHE T HIFL I R P S
To shade all the regions inside the following circular map using 3 colours, for which §=
adjacent regions must not be in the same colour.
Determine the maximum number S of regions being shaded by the same colour.
] R
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 |Baptist Lui Ming Choi Secondary School 0 0 5 1 6 4 40 44 | 50 | 18
FE-02 |Buddhist Sin Tak College 1 0 2 0 3 2 3 5 8 |48
FE-03 |Cheung Chuk Shan College 1 0 1 1 3 2 7 9 | 12 | 44
FE-04 |Chinese Foundation Secondary School 0 0 30 3 33 4 50 54 | 87 | 4
FE-05 |Chiu Lut Sau Memorial Secondary School 8 0 30 0 38 8 40 7 7 62 | 100| 5
FE-06 |Christian Alliance S.C. Chan Memorial College 3 0 3 0 6 2 30 32 | 38 | 25
FE-07 |Diocesan Boys’ School 1 0 12 0 13 2 21 23 | 36 | 26
FE-08 |Fukien Secondary School 2 0 1 5 8 4 8 12 | 20 | 39
FE-09 |G.T. (Ellen Yeung) College 3 0 1 2 6 4 14 18 | 24 | 36
FE-10 |Good Hope School 0 0 0 2 2 4 4 8 | 10 | 47
FE-11 |HKTA Tang Hin Memorial Secondary School 0 0 0 0 0 0 0 0 0 |49
FE-12 |Hoi Ping Chamber of Commerce Secondary School 0 0 6 1 7 0 12 12 | 19 | 40
FE-13 |Hong Kong Chinese Women’s Club College 9 0 0 1 10 7 40 47 | 57 | 12
FE-14 |Hong Kong International School 1 0 9 2 12 2 14 16 | 28 | 33
FE-15 |Kiangsu-Chekiang College (Kwai Chung) 3 0 6 0 9 0 21 21 | 30 | 29
FE-16 |Kiangsu-Chekiang College (Shatin) 2 0 0 1 3 4 12 16 | 19 | 40
FE-17 |Kwun Tong Government Secondary School 0 0 2 0 2 4 21 25 | 27 |34
FE-18 |La Salle College 30 0 40 2 72 7 40 47 1119 2
FE-19 |Maryknoll Convent School (Secondary Section) 6 1 0 0 7 2 14 16 | 23 | 38
FE-20 |Munsang College 0 0 0 0 0 0 0 0 | 0 |49
FE-21 |Munsang College (Hong Kong Island) 6 0 6 1 13 8 21 29 | 42 | 23
FE-22 |NTHYK Yuen Long District Secondary School 3 0 1 0 4 4 40 44 | 48 | 19
FE-23 |PLK Celine Ho Yam Tong College 3 0 0 1 4 0 7 7 | 11 | 46
FE-24 |PLK Mrs Ma Kam Tong College 0 0 0 3 3 4 7 11 | 14 | 42
FE-25 |PLK No. 1 WH Cheung College 6 0 9 0 15 4 50 54 | 69 | 7
FE-26 |PLK Tang Yuk Tien College 3 0 0 3 6 0 40 40 | 46 | 20
FE-27 |Po Leung Kuk Centenary Li Shiu Chung Memorial College| 0 0 0 0 0 4 21 25 | 25 | 35
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= % Results

FE-28 |Pui Ching Middle School 30 0 30 1 61 30 40 70 131 1
FE-29 |Pui Kiu College 3 0 2 1 6 0 30 30 | 36 | 26
FE-30 |Queen Elizabeth School 1 0 30 0 31 4 40 44 | 75 | 6
FE-31 |Queen’s College 3 0 9 0 12 2 40 42 | 54 |13
FE-32 |Sha Tin Government Secondary School 3 0 1 3 7 2 30 32 | 39 |24
FE-33 |Sha Tin Methodist College 0 0 2 0 2 4 40 44 | 46 | 20
FE-34 |Shatin Tsung Tsin Secondary School 1 0 1 0 2 4 8 12 | 14 | 42
FE-35 |Shung Tak Catholic English College 3 0 6 0 9 0 21 21 | 30 | 29
FE-36 |Sing Yin Secondary School 2 0 40 0 42 7 40 47 | 89 | 3
FE-37 |SKH Bishop Mok Sau Tseng Secondary School 3 0 6 0 9 4 40 44 | 53 | 15
FE-38 |SKH Lam Woo Memorial Secondary School 3 0 4 0 7 4 40 44 | 51 | 17
FE-39 |SKH Tsang Shiu Tim Secondary School 3 0 3 0 6 4 14 18 | 24 | 36
FE-40 |St Paul’s Co-Educational College 1 0 0 3 4 7 50 57 | 61 | 10
FE-41 |STFA Lee Shau Kee College 3 3 30 0 36 4 14 18 | 54 | 13
FE-42 |The ELCHK Yuen Long Lutheran Secondary School 3 0 30 1 34 2 30 32 | 66| 9
FE-43 |Tsuen Wan Govemment Secondary School 2 0 9 0 11 4 14 18 | 29 | 31
FE-44 | Tuen Mun Catholic Secondary School 1 0 0 0 1 7 4 11 | 12 | 44
FE-45 |TWGH Chen Zao Men College 0 0 1 0 1 2 30 32 | 33 | 28
FE-46 |TWGH Mrs Wu York Yu Memorial College 3 0 3 0 6 2 21 23 | 29 |31
FE-47 |TWGH Kap Yan Directors’ College 6 0 0 1 7 4 50 54 | 61 | 10
FE-48 |Wah Yan College, Hong Kong 6 0 9 0 15 2 50 52 | 67 | 8
FE-49 |Wah Yan College, Kowloon 2 0 0 1 3 2 40 42 | 45 | 22
FE-50 |Ying Wa College 3 0 0 1 4 8 40 48 | 52 | 16

Champion  |Pui Ching Middle School
1st runner up |La Salle College

2nd runner up|Chinese Foundation Secondary School

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2017final.docx 2017 Final Events results



