Hong Kong Mathematics Olympiad (1982-83)
Event 1 (Individual)

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

FALELER 0 FRATET RE > LR

() 4B 53 F sedhiend e a® s K g it .

In the following figure, the sum of the marked angles is a°,

a =
find the value of a.
(i) - & b-FAep ke f_a® e R b eniE o
The sum of the interior angles of a regular b-sided polygon is a°. b=
Find the value of 5.
(iii) & ceniE s B 20=c¢* 2 ¢c>00o
Find the value of ¢, if2°=c¢*and ¢ > 0. c=
. e b s r2 L
(iv) # —=k % c:d=k:100> & d g o
C X d=
Find the value of d,if —=kand c¢:d=k:100.
C
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Hong Kong Mathematics Olympiad (1982-83)
Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(1) % a=18x5.0865+1-0.0865%x18> F& g g -
If a=18x5.0865+1-0.0865x% 1.8, find the value of « .

(i) +4-® > OH=0K=10 2 OABC 5 - & >3- H
AC=b> b5 iE? N b=
In the diagram shown, OH = OK = q units and O4BCis A4

arectangle. AC = b units.
What is the value of 5 ?

(i) ZTHzZA# FFEI LIS FcimE? x°
In the expression shown, what is ¢ when it is expanded 5 X
. +
to the term with x(*? as the numerator? NG

(iv) 4Bl - 4+ 77 ¢ A5 EFIEBEd A
23 BeMipRER P dABEER
#ifd A>Bo>D-KdieiE?

As shown a rabbit spends ¢ minutes in
travelling from A4 to B along half circle. With |
the same speed, it spends d minutes in

travelling from 4 — B — D along half circles.
What is the value of d?
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Hong Kong Mathematics Olympiad (1982-83)
Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() + > HES-33 4L FReo-LEHIREL X PRl & y
aRFwtiE-RoAwtF-oR e
Bord XEIYr 25 5587 b aiiic? T
The'ﬁgure shows a board consisting 'of nine squares. A coupter /{,__,
originally on square X can be moved either upwards or to the right

one square at a time. By how many different routes may the counter
be moved from X'to Y?

Giy ©4v2a=-btanl o & b i o
3 b=
Given ~2a=-b tang . Find the value of 5.
Giy ¢ wprqg=L"9 . % cehm % c=(@a+b)* (b—a)-
p
J— C -
Giventhat p*g=""9 find the valueof ¢ if c=(a+b)*(b—a).
p
(iv) #- ccm auE Ay - LT 5 lem 5o B Rdflw i 5@ 9 angle =
A wire of ¢ cm is bent to form a sector of radius 1 cm. What is the angle of the sector in
degrees (correct to the nearest degree)?
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Hong Kong Mathematics Olympiad (1982-83)
Event 5 (Individual)

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

GAFUER 0 FRET EF R B -

i) & ax+D)=x*+3x>+3x+1>1 x 27 a-
If a(x+1)=x>+3x>+3x+1,express a intermsof x. a=
(i) & a-1=0>0] x fg 5 0 & b fbehig o
If a—1=0,thenthe valueofxis 0 or b, whatisthe valueof 5? b=
(i) #pc*=32'pc=b* %2 ¢ it Brc HELZR?
If pc*=32, pc=b> and c is positive, what is the value of ¢ ? c=
(iv) P 2 -i#H 3@ PAB)=P)+ P@B) -
PA)=y g L E2_ A=10"> % d=A4AB> P(A)=1 % P(B)=c> Fd i o
P is an operation such that P(4-B) = P(A) + P(B). d=
P(A)=y means A=10".
If d=4-B, P(A)=1 and P(B)=c, find the value of d.
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Hong Kong Mathematics Olympiad (1982-83)
Event 6 (Group)

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

(i)

(i)

(iii)

(iv)

+EHT D AEE IR P-ORS o«
E%kBR a 5 P ik ~Eofaide
The table shows the results of the operation * on

P, O, R, S taken two at a time.
Let a be the inverse of P. Find the value of a .

t IO U

Moy o m Q|
Qv v » IO
~ Q0 W Ly X
“Lr IO T |«

o & B nTEEd 105%ap & y Tis
A Db Kb hiE o
The average of o and 3 is 105°, the average of a., y
B and 7y is b°. Find the value of b .

/%

Az fri 100 B AE L 200 F3%a Bk fri ¢ R ol o
The sum of two numbers is 10, their product is 20. The sum of their reciprocal is c¢. What
is the value of ¢ ?

¢ 4v /90=9.49 (3 & =] #)

£ d<7:09<d+1> 279 d L8 £ d @i

It is given that J90= 9.49, to 2 decimal places.

If d<7409<d+1 , where d is an integer, what is the value of d ?
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Hong Kong Mathematics Olympiad (1982-83)
Event 7 (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) K3+6+9+...+45 g o sum =
Find the valueof 3+6+9+ ... +45.

(i) ®*® »ACDE 5 - & >35> A4C=BC % y E |Area =
ZACB=90° - ¥ ACDE #a # 5 10 cm? >
R AABC g #f o
In the figure shown, ACDE is a square and

AC=BC, ZACB =90°. Find the area of AABC
if the area of ACDE is 10 cm?. B D

, 1 ; 1
(i) % a+—-=3> F a3+—3 IR o
a a

) 1 1
Given that a+ = =23. Evaluate a° + — -
a a

n
(v) @ 4o Z_:% % % et

—1

1
n

o

10 1
—— =) —— B (FEMNHET )
Y~ 2 y3y 1
n
Given that 1:%+1+1+...+_
=y 1 23 n

1 10 1
Find the value of S N
y=3 y- 2 y=3 y -1

. (Express your answer in fraction.)
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Hong Kong Mathematics Olympiad (1982-83)
Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) 4oB > Tk A Gt C2o 4
BD cpedt 12 mo B T frik 2 &
Sp Etid SN 7m

D
Peter is standing at 4 and John is at C. R 12m \—Iz m
The distance between B and D is 12 m. C

What is the shortest distance between
John and Peter?

(i) + B&x y=sin3x° DR £ P By ik o 1
The following figure shows a part of the graph
vy = sin 3x°. What is the x-coordinate of P ?

(i) F f(x)=x*> 11 x %7 f(x)—f(x—1) °
If f(xx) = x?, then express f(x) — f(x — 1) in terms of x.

(iv) %% mnp~nmp~mmp % nnp i LiEF|EF O HxEEd mni plEs
2 mnp—nmp=180 2 mmp—nnp=d - F d &g - d=

If mnp, nmp, mmp and nnp are numbers in base 10 composed of the digits m, n and p,
such that: mnp — nmp = 180 and mmp — nnp = d . Find the value of d.
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Hong Kong Mathematics Olympiad (1982-83)
Event 9 (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

(1) %’sinezg sa=+tan?0+1 > £ qenig o
3 a
If sin6=—=, a= tan2¢9+1,ﬁndthevalueof a.
(11) {}%Ej,x,n‘z—r 55,%, EAVE -3¢ 1>1 o
4 ¥ 8 4 step
Examine the following proof carefully: To prove 3 > R
# 2% Steps
1 [3>2 3>2
: , 1 . . 1
# ¥ 3k 17 log 5 ) Multiply both sides by log 5 )
2
1 1 1 1
i€ ¥ 3log| = |>2log| — then 3 log| — [> 2 log| —
s g(zj g(zj g(zj g(zj
3 2 3 2
1 1 1 1
3 |log|=| >log|= log| = | >log|—=
g(zj g(zj g(zj g(zj
1 (1Y 1 (1Y
4 [|=| > |= — > =
2 2 2 2
1 1
o= >=
8 4
Which step is incorrect? 14+ ¥R— 3 § 45 e ?
(il) 23 2 8 2y+x+3=02% 3y+cex+2=03Ffp2 > Fcig o
If the lines 2y + x + 3 =0 and 3y + cx + 2 = 0 are perpendicular, find the value of ¢. |._

(iv) 2H3pPFABERIBLIR RS - BER-BHIIBR I IPR2E
TR DR R £ D)2 Blsffel BRIfapng o
There are 4 red balls and 3 black balls in a box. If 3 balls are chosen one by one with
replacement, what is the probability of choosing 2 red balls and 1 black ball?
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Hong Kong Mathematics Olympiad (1982-83)
Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALLER o PR EF RS LI R -

1 12-1=0x2 12-1=0x2
22-1=1x3 22-1=1x3 4=
32_1=2x4 32_1=2x4
42_1=3x5 42-1=3x%x5
A?>—-1=3577 x 3579 A% —1=3577 x 3579
F A>0> K A4 ig o If A > 0, find the value of 4.
(i) - & N-Badfw b £A58 - BCR A7 o ok

1
HEAehE - & 4355 108° 0 K N ehiE o (b4
d it 6:FA7,32 16 & & ot BlATT o)

The sides of an N-sided regular polygon are produced
to form a “star”. If the angle at each point of that “star”
1s 108°, find the value of N.

(For example, the “star” of a six-sided polygon is given
as shown in the diagram.)

6-sided regular polygon.

(i) A~P2 B Z B3Rl sl i O ZOAB =
* LZAPB=146°> ¥ LOAB ¢hig -
A, P, B are three points on a circle with centre O.

If ZAPB = 146°, find the value of ZOAB .

(iv) - @ m#ic X chip i L m4pk 3 24 283 - L oqa > 3705 i
W R kend mdick 7 180 K X ehiE o
A number X consists of 2 digits whose product is 24. By reversing the digits, the
new number formed is 18 greater than the original one. What is the value of X?
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