Hong Kong Mathematics Olympiad (1989 — 90)
Heat Event (Individual)
LR R o FRATHRFAE X IAY - I 40 4 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
=+ {5 1 F& ¥ %1 - & - Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
1 1 1 1 1
3-V8 BT V7-V6 V6—5 5-2
1 1 N 1 1 1
3-V8 B—7 J7-J6 V6—5 52
2. F b<0 2 2%"_20x2°+44=0 £ b @i
Ifb<0and 2% —20x2"+4=0, find the value of 5.
3. % fla)=a-2>2 Flab)y=a+b*>> F F3,1{4)) -
If f(a)=a-2and F(a, b)=a+ b? find F(3, f(4)) .
4, HirH#ar b Tz akb=a’+b" F2#w=100 FwniE o
For positive integers a and b, define a#b=a’+b*.If 2# w= 100, find the value of w .
5. a%bit¥,ker ¥ 2ax+3by=4a+12b - THP(HAEEZafcb &)
F P B -
a and b are constants. The straight line 2ax + 3by = 4a + 12b passes through a fixed point P

. TN

Find the value of

whose coordinates do not depend on a and b. Find the coordinates of P .
, e L [ X
6. Rz EAEpNE It L 3:4:50F 453 4k Mk ¥ cosAZE .

Fx enig o
The sines of the angles of a triangle are in the ratio 3 : 4 : 5 . If 4 is the smallest interior angle

of the triangle and cos 4 =§ , find the value of x .

7. F x+ty=9-~y+z=11% z+x=10" F xyz g o
If x+y=9, y+z=11 and z+x=10, find the value of xyz.
8. F a B F 34 2x2+4x-3=012> 7 o?~PB2 34 XP+px+g=0 43>
Fop e o
If a, B are the roots of the equation 2x? + 4x — 3 = 0 and a?, B? are the roots of the equation x? +
px+q =0, find the value of p .

3
) X . DR
9. %Xloglox :ﬁ ) _‘;:' x>10 ) ‘}’\x g o

3
If x"°%0X — 1X— and x > 10, find the value of x.

10. ¢4 a=1>a1=3 % a®—apq8,4=()"> 2 ¥ n i@ Ko £ ag tHiE o
Given thatao=1, a1 =3 and an2 — 8,18y = (=D" for positive integers 7 .
Find the value of a4 .
1. R 21374 enip =3 o
Find the units digit of 2137734 .
2
12. %‘(r+1j L R

r r3

1)° 1
If (r+;j =3, find the value of r3+—3.
r
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13.

14.

15.

16.

17.

18.

19.

20.

EFH N 1098765432 2 7Btz L 9 8-726-54>
322 1> % N éd | &
A positive integer N, when divided by 10,9, 8, 7, 6, 5, 4, 3 and 2, leaves remainders 9, 8, 7, 6,
5,4, 3,2 and 1 respectively. Find the least value of V.
.. 1 co0s45°sin70°cos60°tan 40° N
E —= - » K4 g o

A c0s340°sin135°tan 220°

¢ iz cos45 sm?_O cos60°tan 40 . find the value of A .
A €0s340°sin135°tan 220°
EF10AZ 85 A20%EMEFR 15458 503 W4 605 H?

If 10 men can make 20 tables in 5 days,

how many days are required to make 60 tables by 15 men ?

BN AanE xiyiz=a:b:3 > £ b g o

In figure 1, the exterior angles of the triangle are in the ratio
x’:y’:z>=4:5:6 and the interior angles are in the ratio
x:y:z=a:b:3. Find the value of b .

(Figure 1)(Bl - )

% AABC ¥ » ZC=90° 2 D~E &~ %5 BC %2 CA A
v 8. 0% AD=7 2 BE=4> £ ABE R - (2F B=)
In AABC, ZC =90° and D, E are the mid-points of BC and £
CA respectively. If AD =7 and BE =4, find the length of AB .
(See figure 2.)

B C

D
(Figure 2)(®l =)

deBlz = BLFNE S4B E a~2a 2 3ae RIEFI

A IR F RN A e ff et B o

Figure 3 shows 3 semi-circles of diameters a, 2a and 3a

respectively. Find the ratio of the area of the shaded part to

that of the unshaded part.
a a a
(Figure 3)(® =)
1 1 1 1 o
+ - oot I
2x3 3x4 4x5 19%x 20
. 1 1 1
Find the value of + + +eet )
2x3 3x4 4x5 19x20
L@®e ¥ > LC=90°~4D =DB % DE #3® * C
AB - & AB=20 2 AC=12-
Fw §35 ADEC i f o E

In figure 4, ZC = 90°, AD = DB and DE is
perpendicular to AB. If AB =20 and AC =12,
find the area of the quadrilateral ADEC .

A | 5 : B
(Figure 4)(Bl =z )

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad (1989 — 90)

Heat Event (Group)
%2 PR u P TR T AE TV B o P20 4 4R

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# X80 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

.1 1 1 1 1 1
. % Z+4-=5 2% — 4= =13+ 4% —+ = ihit o
* a ' b 2 b2 25 b g
If l+1:5 and iz+i2:13,ﬁndthevalueof i+i
a b a? b a® b°

2. + ;:r § 4 N X o
?%?iﬁﬁi4 7
FHREALSLE S5 A5 3 ART
FRFA DL E T 3
Fo N k] iE o
There are N pupils in a class.

When they are divided into groups of 4, 1 pupil is left behind.
When they are divided into groups of 5, 3 pupils are left behind.
When they are divided into groups of 7, 3 pupils are left behind.
Find the least value of N.

3. A~B~CZ%2 D=4 (10,1)~1,7)~2,1)2(1,3)° 4B CD4p 2> P
o — g o
PB
The coordinates of 4, B, C and D are (10, 1), (1, 7), (-2, 1) and (1, 3) respectively. AB and CD

meet at P. Find the value of % )

4, Fo 2198941 3 “ﬁ% AT iF AR R o
Find the remainder when 2'%°+1 is divided by 3 .

5. %+t 1700A.D.4- 1800AD.2 F 12 frd o & nPAD.PF > B RF n+9 Kk > Ak A
76 gpFEE R o LR d L E o
Euler was born and died between 1700 A.D. and 1800 A.D. He was n + 9 years old in n* A.D.
and died at the age of 76. Find the year in which Euler died.

6. W N ZE N BpREngf o T N=1x2x3x---xN o
F ok B0 EHRE30 =2 F8 R kenig o
Let N! denote the product of the first N natural numbers, i.e. N! = 1x2x3x---xN .

If k is a positive integer such that 30! = 2*x an odd integer, find the value of k .
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10.

> <

Yot B y:x2—4x—%ﬁﬂ%] 1§ x-#h>t 4 2 B(Bl- )e

y=X"—-4x——
F CAYodr 5 g 8> RAABC hg ff o
The graph of the parabola y= G —4X—g cuts the x-
* ! X
axis at 4 and B (figure 1). B\O
If C is the vertex of the parabola,
find the area of AABC . C

(Figure 1)(Bl - )

“R =" »FE/BC% ED//AB > % AF:FB=1:4> A
+ AEDC & # : ADEF ¢ f§ o
In figure 2, FE // BCand ED // AB. If AF : FB=1 : 4, E E

find the ratio of area of AEDC : area of ADEF .

B D

(Figure 2)(Bl =)

O

Arritk2E N (Blz)5* O~L~Y-M-P~1-A432D#*% OLYMPI AD
d 1 29 éhd e A4 R A ehi ik o x D
N A ” 000000000
In the attached multiplication (figure 3), the letters O, L, Y, M, P, 1, (Figure 3)(H = )

A and D represent different integers ranging from 1 to 9. Find the integer

represented by 4.

o

MA~B %2 C ZRlwenz BEIS S Ap74cRle o5 4B %

C %% PO 4a B Flanaory > B¢ PO=4> &
o AR e

Three circles, with centres 4, B and C respectively, touch one
another as shown in figure 4. If 4, B and C are collinear and PQ
i1s a common tangent to the two smaller circles, where PQ = 4,
find the area of the shaded part in terms of 7 .

(Figure 4)(®l =z )

**% 224 2 End of Paper ***
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