Hong Kong Mathematics Olympiad (1988 — 89)
Heat Event (Individual)
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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: 40 minutes

2 1 . 1 [ 74
1. © Ir X+_:3 ’ T\ X2+—ET’J]EL0
X X2

2

Given that X+ 1 =3, find the value of X2 + i
X X

2. K x#y=xy-2x 0 R 2#3 éig o
If x#y=xy—2x, find the value of 2 # 3 .
3. F-E PR ARA LA 150 K f A B o
Find the number of sides of a regular polygon if an interior angle exceeds an exterior angle by
150°.
4. & aw 10°° =8p+5 0 K b hiE
Find the value of b such that 10'° =8b+5 .
5. XA 15kmh#FkESd PI Q> R0 10kmh#EFd QiEW Po
F3z A kv 2T D F o
A man cycles from P to Q with a uniform speed of 15 km/h and then back from Q to P with a

uniform speed of 10 km/h. Find the average speed for the whole journey.
6. [x] H] R E xhd s Blco bl4e o [3]=3>[5.7]=5"-
3 [\71]+[\7§]+m+[\57ﬁ]:n+14 v RoneiE o
[x] denotes the greatest integer less than or equal to x. For example, [3] =3, [5.7] = 5.
it [Vi]+ [2]+ -+ [¥n]=n-+14, find the value of n .
(EENETENES DEER RS F R EE R R R P
Fen N2 B FE T Ew @A s £ x°0 fox hid o
A boy tries to find the area of a parallelogram by multiplying together the lengths of two

adjacent sides. His answer is V2 times the correct area. If the acute angle of the parallelogram
is x°, find the value of x.

8. =2 A4(-8,6)~B(-2,1) 2 C4,c) ¥ F ceig -
If the points 4 (-8, 6), B (-2, 1) and C (4, c) are collinear, find the value of c.

9. WH X+y=8 ZERHx+y=8Ap A B o %A ey R Jd 0 K d i o
The graphs of x> + y = 8 and x + y = 8 meet at two points. If the distance between these two
points is Jd , find the value of d.

10, AF=4257 > Apdpszantd 3:4:55% 4 Bz 405 p & ¥

X
tan A=— > F x i o
16
The sines of the three angles of a triangle are in the ratio 3 : 4 : 5.

If 4 is the smallest interior angle of the triangle and tan A= % , find the value of x.

11. 5%3?’%&’,#{%2@3:%{?%%? 7 PR o
Two dice are thrown. Find the probability that the sum of the two numbers shown is greater

than 7 .
2. s F vE: F( 2x+1, ifx<3
.ok & & X) = )
a et 3x2, if x>3

2X+1, 1fx<3 Find the value of F(F(3))
3X2, ifX>3' m € valuc o .

o & F(F(3)) ehig o

F is a function defined by F(X)= {
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X 14
13. % (@ b c)y|=ax+by+cz> 2 (1 2 3)y|=26> % yehig -
z 2
X 14
If (@ b c)y|=ax+by+cz and (I 2 3) y |=26, find the value of y .
z 2
14, = 1:sin37°sin45°c0560°sin60° L 4 B i e

B c0s30°c0s45°c0s53°
I 1:sin37°sin45°cos60°sin60° find the value of B .
B c0s30°c0s45°c0s53°
15. 2w x+y=-A4- ~y+z=5 %2 z+x=7> F xyz éhig o
If x+y=—4,y+z=5andz+x=7, find the value of xyz.
16. 2w o~ 5 x>-10x+c¢=0 eh343 > 2 gf=-11 2 a>B f a—p =Nid
a , B are the roots of the equation x*>—10x+c=0.
If af=-11and a> B, find the value of . — 3 .
17. 4-Bl- » FE//BC % ED// AB - A
% AF:FB=3:2> £ ADEF i # :AABC i # o
In figure 1, FE // BCand ED // AB. If AF : FB=3 : 2,
find the ratio area of ADEF : arca of AABC. E E

(Figure 1) (W - ) B
18. 4B = » ABCDEF L—- = i%lljp\ ;fg‘—r’\[ﬁ‘]:]j__p » 0 4 J}ﬂ:u R A =

centred at O. If the distance of O from 4B is 2+/3 and p 1is the
perimeter of the hexagon, find the value of p.

(Figure 2) (B =)

19. %&®B= > ABCD 3 ACDE A FIp & ##3; fx+y hig -

In figure 3, ABCD and ACDE are cyclic quadrilaterals.
Find the value of x + y .

£ 0% AB e s 243 0 2 p i @A R o

K openiE o

In figure 2, a regular hexagon ABCDEF is inscribed in a circle B /
D

o

(Figure 3) (W =)
20. 4cBle > FageiE o
Find the value of @ in figure 4 .

(Figure 4) (B z)

**% 224 2 End of Paper ***
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 381 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

l.

10.

a~b iR FHE " a*=5a+10 2 p*=5h+10 & +i (G o

a? b?
Given a and b are distinct real numbers satisfying a®> = 5a + 10 and %> = 5b + 10.
Find the value of —+ iz .
a‘ b

- hniEAa- BN E x° His p & enfof 800° FnniE o
An interior angle of an n-sided convex polygon is x° while the sum of other interior angles is
800°. Find the value of n.

S redterd o A don o 124224 -+n2:w P A 21242224 - 4302 £hid .
2_n(n+H2n+1)

It is known that 12+22+...+n for all positive integers n .

6
Find the value of 212+ 222+ ... +30?%.
S 4% 19x+88y=1988 chH ¢ - = i EfcfE g (100,1) ¥ - ‘e F#cfz o
One of the positive integral solutions of the equation 19x + 88y = 1988 is given by (100, 1) .

Find another positive integral solution.

A(2,3) & B(17,23) shid 2 2x—y=7 3 P> & % g o

The line joining A(2, 3) and B(17, 23) meets the line 2x —y = 7 at P. Find the value of % .

Fo 7247 2100 “,/f. AT ARl o

Find the remainder when 72%47 is divided by 100 .
#  logy[logs(log; x)]= logs[log; (log, y)|=log;[log,(logs 2)| =0 » & x+y+z g -

If log,[logs(log; x)|=logs[log; (log, y)|=log;[log,(logs )| =0, find the value of x +y + z .
LW - ¢ »AB//MN//CD - % AB=4~CD=6 % MN=x -
Fx eniE o

In figure 1, 4B // MN // CD.If AB=4, CD =6 and MN =x , find
the value of x .

(Figure 1)(Bl- ) a
tB=-*¢ > LB=90°~BC=3>2 AABC chp >R EXiEE& | E A
o Rk AC LB -
In figure 2, ZB = 90°, BC = 3 and the radius of the inscribed circle of
AABC is 1. Find the length of AC.

(Figure 2)(B =) B
’&_EL'FKT-T“% FE S (L ®=) ()7 m@t% #ic¥ a(b)7)] m“/!r‘

ﬂtff“ﬁ? o f\(a);']m??}t“,ﬁ?ﬁi ° (b) ook ok ok ) * %k ko ok ok ok (a)

(F-2%*5d 03 9 H-) * ok ok ok

In the attached division (see figure 3), the dividend in (a) is * ok ok

divisible by the divisor in line (b). Find the dividend in line * % %

(a). (Each asterisk * is an integer from 0 to 9.) * % %
(Figure 3)(® =) * % %

**% 224 2 End of Paper ***
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