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The sixth Hong Kong Mathematics Olympiad (1988/89)
Regulations (Final Event)

The competition consists of 10 events, which are divided into 5 individual events and § 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 (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 (including the
alarm function) and be put inside the bags or under the 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 3 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 < I 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. 2

(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.

W N

(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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Team No.

Name of School
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Baptist Lui Ming Choi Secondary School
Carmel Secondary School

CCC Mong Man Wai College

Chan Sui Ki (La Salle) College

Cheung Sha Wan Government Scondary School
Chiu Lut Sau Memorial Secondary School
Choi Hung Estate Catholic Secondary School
Chuen Yuen College

Ha Kwai Chung Government Secondary Technical School
Heung To Middle School (Tai Hang Tung)
King’s College

Kowloon Technical School

Kwun Tong Government Secondary School
Maryknoll Convent School

Munsang College

Pui Ching Middle School

Pui Kiu Middle School

Queen Elizabeth School

Queen’s College

Sacred Heart Canossiann College

Sha Tin Government Secondary School

Shun Lee Catholic Secondary School

Sing Yin Secondary School

S.K.H. Lui Ming Choi Secondary School
S.K.H. Tsang Shiu Tim Secondary School

St. Francis Xavier's School (Tsuen Wan)

St. Joseph’s Anglo-Chinese College

St. Joseph’s College

St. Mary's Canossian College

St. Peter’s Secondary College

Tang Shiu Kin Victoria Technical School
Tsuen Wan Government Secondary School
Tsuen Wan Public Ho Cheun Yiu Memorial College
T.W.G.H. Wong Fut Nam College

Wa Ying College

Wah Yan College (Hong Kong)

Y.C.H. Lim Por Yen Secondary School

Ying Wa College

Ying Wa Girls' College

Yuen Long Public Secondary School

And the winning schools in the final event 1988-1989 were:

Championship: King's College

1t Runner-up:  Ha Kwai Chung Government Secondary Technical School
2" Runner-up: Queen's College
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Hong Kong Mathematics Olympiad (1988 — 1989)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() HBPrT 2 kefed a® o fa i

In the given diagram, the sum of the three marked angles is a°. Find the value of a .

1N}
Il

(i) - Wb EAep b0k a®> Fb i o
The sum of the interior angles of a convex b-sided polygon is a°. b
Find the value of 5.

Gii) % 2751 =¢18 s f ¢ g o
If 2771 = '8 find the value of c.

c =
(iv) # c=logs125 > Fd hig -
If ¢ =logq 125, find 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 (1988 — 1989)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() Btz LA @S S g £ (100 +a)° 0 Foa iE o
The obtuse angle formed by the hands of a clock at 10:30 is (100 + a)°. a=
Find the value of a.

(i) AEX ax+by=0 % x-5p+1=0 3 4pLE o £ b id o
The lines ax+by=0 and x—-5y+1=0 are perpendicular to each other. b=
Find the value of 5.

(i) < & (b+1)4=22 » f ¢ g o
If (b+1)*=2¢?, find the value of c. c=

(iv) & 4 c—9=log (6d—2) > Fd it -

If ¢—-9=log.(6d-2),find 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 (1988 — 1989)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(1) ¢ 5 10000 =852—-152 F g thiE o
If 1000a = 85% — 152, find the value of a. o

(i) BRKE(a,b)eE & S5x+2y=411 o R b i o
The point (a, b) lies on the line 5x + 2y = 41. Find the value of 5. b=

(il)) x+b H_ x> +6x+c F58 o Fcaig o
x + b is a factor of x2 + 6x + c. Find the value of c¢.

C =
(iv) &XdAAE (c,1) 2 (5,4) Benpedp » Fd g o
If d is the distance between the points (¢, 1) and (5, 4) , find 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 (1988 — 1989)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

) ecaroa+P=1l-afp=24>2 a>p & a g -

Ifa+pB=11,ap =24 and o> B, find the value of o . o=
. - . b NN
(i) =4 tanB= 1 90°<0<180°> ¥ sinO=— > f b eNid

34 b=
If tanOZj,90°<6<180°andsin9=£,findthevalueof b.
15 34

(i) —~E>p - BEEIDDF KL >VmfF i A 4@

If 4 is the area of a square inscribed in a circle of diameter b, find the value of 4. A=
(iv) ¢ x?+2x+A=(x+k’+d> 2% k>d Z %8> KdoiE-o

If x*+22x+A=(x+k)>+d,where k, d are constants, find the value of d . d=

FOR OFFICIAL USE
Score for Mult. factor for
= Team No.
accuracy speed
Bonus .
Time
score
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Hong Kong Mathematics Olympiad (1988 — 1989)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() caop g renTofd 12 2 prg r~t- 2T o8 150 £t ehiE o
The average of p, g, r is 12. The average of p, g, r, t, 2t is 15. Find the value of z. t=

(i) kL # o k4+%=t+1 o smgee

% o R eiE o

k is a real number such that &* +k—14= t+1,ands=k>+ % Find the value of s.

(iii) M % N i&=x2(1,2)> (11,7)% 8 P(a,b)E_MN + — 8¢ MP:PN=1:s-°
Fa g o a=

M and N are the points (1, 2) and (11, 7) respectively. P(a, b) is a point on MN such that

MP : PN=1:s.Find the value of a«.

(iv) © dvd Ry=ax?+12x+c & x-$hip*> » Fc HiE -
If the curve y = ax? + 12x + ¢ touches the x-axis, find the value of c .

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 (1988 — 1989)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() B3 0 fa i o
In the figure, find the value of a. q=

(i) © 4vsin(a®+210°)=cosb®> * 90°<h<180° > b 1iE o
If sin(a®+210°)=cos b°, and 90° < b < 180°, find the value of 5. b=

(i) - & nfjehs - ] & B p°o fpchig o

Each interior angle of an n-sided regular polygon is °. Find the value of 7. n=

(v) RE=Z"5npAEPT  FEZ? TP AEDH=Z > P 20<k<25° kg o
The n™ day of March in a year is Friday. The k™ day of March in the same year is|/k =
Wednesday, where 20 < k£ <25. Find te value of k.

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 (1988 — 1989)
Sample Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() 4w 2aP+12t+9=0 F %3 FfaniE o
If 2a+12t+9=0 hasequal roots, find the value of a. q=

(i) =& ax+tby=1 2 4x+18y=3 T i3> Fbhmig o
If ax+by=1 and 4x+18y=3 are parallel, find the value of 5. b=

(i) % b BEFEELp - fphE -
The b prime number is p. Find the value of p. p=

(V) of= 2203000 g o3 gk e -

2sin®—cos0 k=
4sin0 +
IkaM and tan 6 = 3, find the value of £ .
2s5in0—cosoO
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\HKMOFinal\HKMO1989final.docx Final Events (Group Sample)



Hong Kong Mathematics Olympiad (1988 — 1989)
Final Event 6 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() - MHniga)t 20 AR - n i o

An n-sided convex polygon has 20 diagonals. Find the value of . "=

. n 3 A N jaj [ 2, " k . [N
(i) = B F#Hg > #7iF Bhficz fod_n PR K36 o Rk HiE o
k=
. o ) .ok

Two dice are thrown. The probability of getting a total of n is 3% Find the value of &.
(i) % A 2 25km/h sug F 78 3/ pF > £ 2 50km/h eug F 7@ 2 o] pF o

F AT 5% X F_ukm/h o fu eniE e =

A man drives at 25 km/h for 3 hours and then at 50 km/h for 2 hours.

His average speed for the whole journey is u km/h. Find the value of .
(iv) ¢ TaAb=ab+1> 2 (2Aa)A3=10 > Faenig o

If aAb=ab+1 and (2Aa)A3 =10, find the value of a. a=
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 (1988 — 1989)

Final Event 7 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘ff?hﬁf?ﬂlﬁ'ﬂg P ERprEFAE TV IAY

(1)

(ii)

(iii)

(iv)

ATEYTTRZEY A RFA ALY 129 R EEK KT 0% JiA4 42 60 %

In the attached calculation, different letters represent different integers ranging from 1 to 9.

If the letters O and J represent 4 and 6 respectively, find

G g o

the value of G.

D g o
the value of D.

L g o

the value of L.

E ¢hig o

the value of E.

G OL D E N
X J

D E N G O L

FOR OFFICIAL USE

Score for
accuracy
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Bonus
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Total score
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Time
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Hong Kong Mathematics Olympiad (1988 — 1989)
Final Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

14
) my L 0 e Ry i
W HYE 5 sine oy =

14
If y isthe greatest value of —————, find the value of y.
5+3sin0

(i) 4B #r7 > 100cosa =k K k g -
In the figure, 100 cos a = k. Find the value of £.

k=
A
y
o
Y 0O
-« 24 >
(iii) 3x*+4x+a # x+2 e R 50 foahiE o
When 3x? + 4x + a is divided by x + 2, the remainder is 5. Find the value of a. a=
. 2 ' 2 7z B 1 > [P
(iv) 3t—ﬁ—2<0mﬁ*m,—§<t<m°fﬁmrﬂ@°
1 "=
The solution for 372 —5t—2<01s —5 < ¢t <m. Find the value of m .
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\HKMOFina\HKMO1989final.docx Final Events (Group)



Hong Kong Mathematics Olympiad (1988 — 1989)
Final Event 9 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) ®*® > LBAC=70°> ® LFDE=x°> fx nig o

In the figure, ZBAC =70° and ZFDE = x° . Find the value of x. xX=
A
F E
B D C
(i) -&£*®Bycem> & 6cm> F Scme Uik e ff A 126cm? 0 fy i o
A cuboid is y cm wide, 6 cm long and 5 cm high. Its surface area is 126 cm?. Find the =
value of y.

1
(iii) & # logo(logz k)ZE v kg o

k =
1
If logo(log: k) :E , find the value of k.
(iv) ¢ 3rag:b=3:8b:c=5:6"" a:c=r:16 Fr g o
If a:b=3:8, b:c=5:6 and a:c=r:16,find the value of 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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Hong Kong Mathematics Olympiad (1988 — 1989)
Final Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

o 63

he — =" —3Ja+6 5 fa i o
3J2 23 . a

w63
3J2-243

=3Ja+6 , find the value of a .

(i) AcB 77 o Fx g o
In the figure, find the value of x .

x =
5 9
1
X
6c0s?0 + 2s5in6cos0 +sin 0
I k= - - ’_E’tan9=2’f‘f"\kﬁ”’f§_°
(i1t) cos’ 0 +sin6cosO +sin’0 k=
2 H =12
If k= 6C0$2 0+ 2.S|n9COSO +_S|2n 0 and tan 0 = 2, find the value of k.
C0S“ 0 +sinBcosO +sin“ 0
. i 3(2% |- 4(2+2 s

(iv) = ffy=(2k)_—2(“) v Foy g o

y =
k k-2
If y 23(222_—2£1) , find the value of y.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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