Hong Kong Mathematics Olympiad (1984 — 1985)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() 382 {cid40 HHFES 200 %0 IE L fri ar KadiE -
The sum of two numbers is 40, and their product is 20. _
If the sum of their reciprocals is a, find the value of a . a=
(i) #-#E (@+trDemzt M2 i fi bom?> Fbaig o
If b cm? is the total surface area of a cube of side (a + 1) cm, find the value of b . b=
(i) - KpF b-4Bok b+46 Bk o FEAWREP - AL F 2
:;‘5?} E,‘J‘\Cs;’fjf_é;o C =
One ball is taken at random from a bag containing b — 4 white balls and b + 46 red balls.

If % is the probability that the ball is white, find the value of ¢ .

(iv) £-#E€cem2 = £752 5 5 d/3em? > fd g o
The length of a side of an equilateral triangle is ¢ cm. If its area is d+/3 cm?, find the d=

value of d.
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 1 (Individual)

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

GAFUER 0 FRET EF R B -

(125)625)
25

A

(i) % a= logs v Feaqehid o

(125)(625)_

Find the value of a ifa= log, o5

1

s=b > R bihip
r

1 2
(ii) —’E[I‘+—j =a-223r’+

2
If (r+1J =q—2 and r3+i3=b,ﬁndthevalueof b.
r

(i) #2233 +ex+10=b2 -2 Fcig o
If one root of the equation x> + cx + 10 = b is 2, find the value of c.

(V) % 992 = (6489 +¢)+ 99 £ d ehih o
Find the value of d if 992 = (6489 + ¢) + 97 .

FOR OFFICIAL USE

Score for y Mult. factor for

= Team No.
accuracy speed
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score
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Total score
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 2 (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.fLi&ﬁgo

() ErTHAY i

1,8,27,64,a,?2l6, - _

Find a in the following sequence:
1,8,27,64,a,?2l6, -

&H- ¢ 2 AC=CD > LCAB— ZABC =(a—95)° » % /BAD=b° > f b chig -

(i)
In Figure 1, AC = CD and LCAB — ZABC = (a — 95)°. b=
If ZBAD = b°, find the value of 5.
C
D
A B
Bl Figure 1

(i) - EEEBEL1DE2GB,b-6)c FH y#BEELE ¢ Fcehig o
A line passes through the points (-1, 1) and (3, b — 6). If the y-intercept of the line is c, .

find the value of c.

(iv) %B®_- ¥ >AB=c+17>BC=100> CD=80¢ % EF=d > %d i

In Figure 2, AB=c+ 17, BC =100, CD = 80. If EF = d, find the value of d. d=
D
A
; A
B = C
Bl - Figure 2
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score

Min. Sec.

Total score
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() BoRELI A P BorES 2 bl S (18%+a) . K a thig e

a =
The acute angle formed by the hands of a clock at 2:15 is [18% + a} .
Find the value of a.
(i) POy BB N2 GlSfod by Kb o
If the sum of the coefficients in the expansion of (x + y)* is b, find the value of b . b=
(iii) & fx)=x-2> F(x,y)=)*+x 2 ¢=F(3,1{(b)) > Fceig -
If f(x)=x-2, F(x,y) =)+ xand ¢ = F(3, f(b)), find the value of c. c=
(iv) x>y af¥ceFx+ty=c—195% d i xy2d*xiE  fdig -
x, y are real numbers. If x + y = ¢ — 195 and d is the maximum value of xy, d=
find 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 (1984 — 1985)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

PRIERPAIEN - BRBHBTRE - WEEKRH -

() 3 8x+2y+3=0% 4x—ay+5=034pL2 » RaiEg e
If the lines x + 2y + 3 = 0 and 4x — ay + 5 = 0 are perpendicular to each other, a=
find the value of a.

(i) #“®-* >ABCD % - $3,>» AB¥ DC L {7 ¥ LABC = ZDCB=90° »
% AB=a>BC=CD=8 2 AD=b> b 1ig o b=
In Figure 1, ABCD is a trapezium with 4B parallel to DC and LABC = ZDCB =90°. If

AB=a,BC=CD=8 and AD =b, find the valueof b.

D
b
A 8
a /'\ I;Ig—urel
B 3 “c
(iii) “B= ¥ ’BD=g ' DE=4> EC=3° FAEC 2. % # % 24 2 AABC 2 % f# % ¢
Fcehig o €=
InFigure2,BD=g,DE=4,EC=3.

If the area of AAEC is 24 and the area of AABC is ¢, find the value of c.

A
Figure 2
D E W=
3 - C
(iv) 3 -2x*+dx—cvHx—1 f;_’”,lf v fod g e
If 3x3 — 2x? + dx — c is divisible by x — 1, 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 (1984 — 1985)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() # 1+2+3+4+ ... +1=36> Ftig o
If 1+2+3+4+...+¢t=236,find the value of ¢. t=

. 2
i) #sinu=—2 90<u<180 > Fu g o

(i) N

If sinu"zi and 90 < u < 180, find the value of u.

Jt

(i) “®- ¢ > LZABC=30°> * AC=u—-90)cm > FAABC 2. *t &R L & 5 vem > F

Vﬁ’:ﬁio y=

In Figure 1, ZABC =30° and AC = (u — 90) cm.

If the radius of the circumcircle of AABC is v cm, find the value of v.

A

(u—90) cm .
Figure 1

(iv) 2B®= ¥ »APABd 3Rl =835 > ¥ O 5 flw o
* ZAPB=(v-5)°> ® LAOB=w° > F w g o w=
In Figure 2, APAB is formed by the 3 tangents of the circle with centre O.

If ZAPB=(v-5)°and ZAOB = w°, find the value of w.

R
B
" Figure 2
Vi ®l=
AT

P
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 (1984 — 1985)
Sample Event (Group)

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

RAEUER > PR RFTLE XTI A

Fa*b=ab+1> 2 s=2*%4)*2 > Fsenig o

(1)
If a*b=ab+1ands=(2%4)*2, find the value of s .

(i) F%nBFHE:s KndEo
Ifthe »n™ prime number is s, find the value of n. n=

. 1 1 1 1
111 R = 1__ 1__ 1__ ces 1__ ’ T‘;‘J‘lﬁyykkﬁ 7 \& R K o
(= ( Zj( 3J( 4) ( 50) S M K =

o et

find the value of K in the simplest fractional form.

(iv) - B3PS - BLIEL 102FeFr 32 dfs 4 RA5E -
If A is the area of a square inscribed in a circle of radius 10, find the value of 4. (=

FOR OFFICIAL USE

Mult. factor for _ Team No.
speed

Score for
accuracy

Bonus .
Time
score

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 6 (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

() prq rz=THfisde prgrr-x 2 TG S Rx i e
The average of p, ¢, r is 4 . The average of p, g, , x is 5. Find the value of x. =
(i) - 7&#F 5 60kmh ehh &2 - #hF fiEgd 4 %
?—ﬂ,ﬁ_lalm]‘\ym@i =
6m
A wheel of a truck travelling at 60 km/h makes 4 revolutions per second.
If its diameter is GL m, find the value of y.
T
. ,_d
(iii) Ifsin(55 —y)°=—, find the value of d .
X
d =
% sin(55—y)°=— » Fd g o
X
(iv) 4c'itBl ¥ > BALAC %2 ANLBC-> % AB=3>AC=d > AN=h> F h enig -
In the figure, B4 L ACand AN L BC.If AB=3,AC=d,AN = h, B
h=
find the value of 4.
A
d
y h
B N C
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 7 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

78° 1 22°
) M= o M i o
W Mg 8k 20+4 227 . M=
3 3
Let M= 78" +22 . Find the value of M.

782 —78x22+222

(i) THFHENALBBKO6-5-4-32% 2*,%;1?%,&%5{?;:%5 54~3~22%2 1>
F Nz & E o

When the positive integer N is divided by 6, 5, 4, 3 and 2, the remainders are 5, 4, 3, 2 N=
and 1 respectively. Find the least value of N.
(iii) - A4 4km/h 2 & 5 7 10km > £ 2 6km/h 2 :# 55 7§ 10 km -
F A2 T3 5 5 xkm/h o Rx ehig o —
A man travels 10 km at a speed of 4 km/h and another 10 km at a speed of 6 km/h.
If the average speed of the whole journey is x km/h, find the value of x .
(iv) #S8S=1+2-3-4+5+6-7-8+...+1985 > £ S
If S=1+2-3-4+5+6-7-8+...+1985, find the value of S. S=
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 (1984 — 1985)
Final Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

M~N3¥=5 |3 10 2 & F#c > ¥ 258024M8 x 9 =2111110N x 11 o
M, N are positive integers less than 10 and 258024M8 x 9 =2111110N x 11.

(i) KMmE-
Find the value of M. M=
(i) KN o
Find the value of N. N=
(i) — 20355 x FH &R o K x i o
A convex 20-sided polygon has x diagonals. Find the value of x . xX=
(ivy #y=abta+b+12 a=99>b=49 > fyig -
Ify=ab+a+b+1anda=99,b=49, find the value of y. 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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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 9 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) ALMNZ =& A~2% 58 152 17 % ALMN2Z 6 f 5 A> £ AiE -
The lengths of the 3 sides of ALMN are 8, 15 and 17 respectively. Y
If the area of ALMN is A, find the value of A4 .

(i) % ALMN 2 p #Rl2 Li5 5 ro fraiE e
If 7 is the length of the radius of the circle inscribed in ALMN, find the value of 7.

(i) Z52ET "5 rp 20T " FET " Fap LEP-
HP 15<n<25: $n i o

If the 7" day of May in a year is Friday and the n™ day of May in the same year is Monday,

S
Il

where 15 <n <25, find the value of #n.

(iv) F-hniFEA2p d40i x° Ffx i o
If the sum of the interior angles of an n-sided convex polygon is x°,
find the value of x.

FOR OFFICIAL USE

Score for Mult. factor for

X = Team No.
accuracy speed

Bonus
score

Time

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (1984 — 1985)
Final Event 10 (Group)

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

GAFSER  FEATEF AL P IEH -

() Z@FHEG)F 5 D2frs 51 RkhiE -

The sum of 3 consecutive odd integers (the smallest being k) is 51. k=

Find the value of £.
() % ¥*+ox+thk=(x+ay+C> 2 a~Ci ¥l £ChiE -

If x>+6x+k=(x+a)>+C,where a,C are constants, find the value of C. C=

, r . .
Gip = 2=9-T—2 v p=P, g pei.
g r s S R=
If E:E:£=2 and R =£,ﬁndthevalue of R.
q r s S
3n A 9n+l
i = A= A4 i o
(IV) * 27n—l A _
3n . n+l
If A=————, find the value of 4.
27
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
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score
Total score Min. Sec.
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