Hong Kong Mathematics Olympiad (1981 — 1982)

Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
v%;b;f?:wjﬁ»ﬂﬂ BRI F AE T ERE

(1) Fae@iE>E a=5+8+11+...+38¢
Find the value of a ifa=5+8 + 11+ ... + 38. a=

(i) 3k b=aqg 3 E2Z e R b g o
Let b = the sum of the digits of the number a. Find the value of 5. b=

(il) & c=b*> FcePig -
If ¢ = b2, find the value of c.

c =
(iv) 4w 3d=c’ f d =g o
Given that 3d = ¢, find the value of d . d=
FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1981 — 1982)

Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“$?'iif?f“1'1§‘ﬂ9 BRI F AE T ERE

(i ,

KoL RIS E A AT r Rz BT HRHED &E“Fﬁ{;u 2Rl R

Q|

Foa g o

Two cards are drawn at random from a pack and not replaced.

If the probability that both cards are hearts is l, find the value of a.
a

(i) f17r2°¢HFar 23 bfE>2 > RbiE o
If there are b ways of choosing 15 people from ‘a’ people, find the value of 5. b=

(i) - %3 %rm S A I T ARUI |-

Aok d Y R s B o k- 23 8 U Rl e ?

If ¢ signals can be made with 2£ flags of different colours by raising at least one of
a

the flags, without considering the arrangement of colours, find the value of c.

(iv) - BHF c Bk > H7P 3 RBIid o 87 PpB- B> Probability =
i Fliosfefrs 5@ ?
There are ¢ balls in a bag, of which 3 are red .
What is the probability of drawing a red ball ?

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .
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score
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Hong Kong Mathematics Olympiad (1981 — 1982)

Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

BA B > FRAY BT AL LD A -

i TE® o FaiE e
Find the value of a in the figure. 4=
Gy * b e 5 S _ T 0 <4< 90) - B
cos(4b b=
: .. sin(4b)
Find the value of b if ————— \/\/— (0<4b<90).
cos(4b)
(il)) T HEI| Y R o
: 3 7 ¢ b —
Find the value of ¢ from the sequence: —, —, —, —. ¢
12" 34 56 78

(iv) ®*? >0 5F< B v C 5 Fl% gk
# 1@ ZBOC=3c° ZOBC=d° - % d ig - L,

In the figure, O is the centre, B and C are points on the lm

circumference. ZBOC = 3c°, ZOBC = 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 (1981 — 1982)
Final Event 4 (Individual)

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

GAFURR o FRFEF AL B IAf -

: . _loga®
() Fx=29% ,4u 450 2 a%1> f x L o
loga
3 X =
: . loga
Find the value of x ifx= > wherea>0anda=1.
loga
(i) % y—1=logx+log2—-log3- & yeig o
If y—1=logx+log2-log3, find the value of y. =
(iii) % log,Z2Y=3 B| Z ehig 5 @@ ?
What is the value of Z if log, Z¥ = 3? Z=
(iv) & log, y=hiE o log, y=
Find the value of log, 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 (1981 — 1982)

Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%;L;ﬁrwjﬁ»p@ BRI F AE T ERE

() 4B 9 e sing gL a® o & g i -
Let the sum of the marked angles be a°. )

Find the value of a. a=
s sace=(2) - & benis 1
. =2 ok peri o
(i) =+ 10 -
ay B
ZACE = (Ej . Find the value of 5. 20
b
C
(i) ¥ HK=KL > LM= MN > HK//MN > H
F e g o
If HK = KL, LM = MN, HK // MN, €=
find the value of c.
(iv) TOF - 2% & d it - 0
TQF is a semi-circle. Find the value of d. J
o do
T F
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\HKMO1982final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1981 — 1982)

Final Event 6 (Group)

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

GAFURR o FRFEF AL B IAf -

Let log2=a 33} log2=a

log3=»b log3=>5h
log5=c log5=c
1 ™a-~b % ¢ %71 logb-

Express log 6 intermsofa, b and c.

(i) *%& 35a+35c-
Evaluate 3.5a +3.5¢.

_ log30
i) ™ a~b % ¢ %7 o
(it1 o logl5
Express log30 in terms of @, b and c.
logl5

(iv) ™ a~b % ¢ %7 (logl5)?—logl5-
Express (log 15)?> —log 15 in terms of a, b and c.

log 6 =

3.5a+3.5¢c=

log30 _
logl5

(logl5)*logl5 =

FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1981 — 1982)
Final Event 7 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“ﬁ%?'ﬂ»iﬁf‘v‘li‘ﬂg BRI F AE T ERE

(i) +®BET- F4at82 - L4 -0B=12cm>r=10cm> 0 surface area =

P R TR -2 E A I B -
Figure 1 shows a cone and a hemisphere.
OB = 12 cm, r = 10 cm. Express the surface area of the

solid in terms of m.
A B

Figure 1

(i) 2 om ARG volume =

What is the volume of the hemisphere shown in figure 1?
Give your answer in terms of 7.

(i) ®= B - FIAAREE b- B2 EApE(0)F RA0F(h) Volume =

PN > U r 2 h &R 7541 Feng B atlif o

In figure 2, a right circular cone stands inside a right
cylinder of same base radius » and height 4. Express the
volume of the space between them in terms of » and 4.

Figure 2

(iv) KRB m4atmag 2 - ratio =
Find the ratio of the volume of the cylinder to that of the cone.

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 (1981 — 1982)

Final Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“$?'ii’f?f‘1'1§‘ﬂ9 BRI F AE T ERE

& 8 I standsford 1 %# -+ A4
Given that: 2standsforB 2 % 1 B
1 2 T
4 |5 |6 25standsfor Y 25 %7 Y
7 18 |9 26 stands forZ 26 %7+ Z
(1) mreaeg UL JM0O 274 egks ?
What number does the code U L J 1 O stand for? UL J1no-=
i) ™M AZE7F FoEnTAONTIUBELTELX - answer =

Put A stands for zero. Calculate the following and give the answer in code.

Uayday+ 4T - LA

(i) “3 8 18 9 19 20 13 1 197 47- B>z v HHRE? word =
“3 8 18 9 19 20 13 1 19” stands for a word. What is it?

(iv) #TRBEPFLIEIF o - LG A BEYF o message =
Decode the following message:

Ja JOT J3 UJ Jn

There are two words in the message.

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 (1981 — 1982)

Final Event 9 (Group)

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

f

gL > FEAY T AE 0 B A o

() T Es ¢ k4 hiE o
Find the value of 4 from the sequence: 4=
0,3,8,4,24,35, -
() A XX-15x+B=0 % 7 2 Co KB fr CHiE o
The roots of the equation x> — Ax + B= 0 are 7 and C. B=
Find the valuesof B and C.
C =
(il) % log7B=log; C+7%> F Xaig o
If log7 B=1log7 C+ 7% find the value of 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 (1981 — 1982)
Final Event 10 (Group)

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

BAB B > FRAY T AL LT A

() # N=22x5%> N £- & 5" s ?
How many digits are there in the number N if N =2!2 x 582

(i) Q%-1) T B4 60 I 70 2 B RS > H3ua de o

If (2*8 — 1) is divisible by two whole numbers between 60 and 70, find them.

101 11
(i) 7@ B> vR- BiL ? 22x99 > 33x88
11 1 1
Given 22x99, 3%x8%. What is the greatest number?

Number of digits

smaller number =

larger number =

greatest number =

FOR OFFICIAL USE
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X = Team No.
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Bonus .
Time
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