Hong Kong Mathematics Olympiad 2002-2003
Heat Event (Individual)
GALFR AR > BRI EF AL LT A P40 A4
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 380 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes

. % f & e ¥ Bdeom 2 no fim) L #E f(mn)=1(m) f(n) -
Ay 9>m>n BFof(m)>1f(n) ¥ f(2)=3 2 f(6)>22 > FAf(3)eiE o
Let f'be a function such that for all integers m and n, f(m) is an integer and f(mn) = f(m) f(n). It
is given that f(m) > f(n) when 9 > m > n, f(2) = 3 and f(6) > 22, find the value of f(3) .

2. ¥ P=% > % Plogy P hig o

If P= % , find the value of Plog, P.

2
- . 99999x +1 e
3. = 0<x<1: & {Ioglo(wj} gk % B o

99999x+1ﬂ2

If 0 <x <1, find the maximum value of {Ioglo( 1000

4, e 0% 1 -4 ax+Dx+2)+bx+2)(x+3)+ce(x+3)(x+1)=0 42 o
%’k=%’:}“\kﬁﬂi§o
Given that a quadratic equation a(x + 1)(x +2) + b(x + 2)(x + 3) + c(x + 3)(x + 1) = 0 has roots

Oand 1,and k= %, find the value of %.

5. FEPMGF on BAOFFBARFRABALFEL - SORKF 28 LR 0 iEo
There are n persons in the classroom. If each person in the classroom shakes hands exactly once
with each other person in the classroom and there are altogether 28 handshakes.

Find the value of n .

, 1 inkx . .
6. FHEI 0<x<g’cot—X—c0th i A2k E - Wk Kk hE
[sinxj(sinx)
4
T 1 sinkx .
If for any0<x<5,cot—x—cotxz 1 , where k is a constant, find the value of £.
(sinxj(sinx)
4
7. B-¢ > p RN LS AB E R L V12cm o Ar

Fl OB L Mem® > K M i o
In Figure 1, AB is a diagonal of the cube and 4B = V12 cm.
If the volume of the cube is M cm?, find the value of M.

Bl - Figure 1
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8. W=+ - Bafs 25cm? ch > A4 A3 25 BEE 5cm
lem e 225 FHY &5 K B3 Fehl 335
F K enig o

In Figure 2, a square with area equal to 25 cm? is divided into 25
small squares with side length equal to 1 cm. If the total number 5 CM
of different squares in the figure is K, find the value of K.

= Figure 2

9. ¢ dva ingc N=xX1527y £ 4 g T N A 11 %4 5ok xty ehig o
It is given that the 6-digit number N =Xx1527y is a multiple of 4, and the remainder is 5 when
N is divided by 11. Find the value of x + y.

10, - Bz 45z FL A wE 75cm-~1lem fo xeme & x 5 ¥k fx @b | & o
The sides of a triangle have lengths 7.5 cm, 11 cm and x cm respectively.
If x is an integer, find the minimum value of x .

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

1.

1 1 1 1

+ + et
4x5x6 5xb6x7 6x7x8 99x100x101
-1 + 1 + et ,

4x5x6 5x6x7 6x7x8 99x100x101

¥ k= » Kk hiE o

Ifk find the value of & .

F x>1>y>0>» XAxV=22 2 ¥ -xV=k> £k i o
Suppose ¥ +x?=22 andx —x7 =k, where x> 1 and y > 0, find the value of k.

B-*¢ » LA:/B:/ZC=3:2:1> A
a:b:c=2:k:1> £ k e0ig o c ;
InFigure 1, ZA: Z/B: ZC=3:2:1, (‘/\
a:b:c=2:k:1,find the value of k.
B a C
B]- Figure 1
Bl= ¢ > AMC 4 ANB % 2 & » ZNMC = ZNBC=90°> AB=4> A

BC=3>AAMN 3 AABC w fz ' 5 1:4-

RF1A; BNMC X g o

In Figure 1, AMC and ANB are straight lines, ZNMC = ZNBC = 90°,
AB =4, BC = 3, areas of AAMN and AABC are in the ratio 1 : 4. M N
Find the radius of the circle BNMC.

C
Bl = Figure 2

HEif#ka > X*+tax+3b-a+2=0 %’Kj?ﬁ”zﬁi’.ﬁbﬁv&*fﬁo
If the equation x>+ ax+3b—a+2=0 hasreal root(s) for any real number a ,

find the maximum value of 5.

KPP s y=4x?—S5x+c £ x-$hip 23 (cos 0,0) % (cos ¢, 0) e
F O o AuHE-E Az 20 At iR 0 R oo i o
Suppose the parabola y = 4x> — 5x + ¢ intersects the x-axis at (cos 0, 0) and (cos ¢, 0) respectively.

If 0 and ¢ are two acute angles of a right-angled triangle, find the value of c.

WEH yr3x-4=02p % y=x2 23 4 %2 B % 0 L RE - & AOAB & ff o

2

Suppose the straight line y + 3x — 4 = 0 intersects the parabola y = x* at points 4 and B

respectively. If O is the origin, find the area of AOAB.
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8. ®="*" »AC=BC=CD > £ACB=80° - C
# ZADB =x° » fx ehig o
In Figure 3, AC=BC = CD, ZACB = 80°.
If ZADB = x°, find the value of x.
A B
Bl = Figure3

9. Ble?® » %3, ABC 5 X E & 4cm hff]che » A
2 - 0 XA BHEEIE DR FAE o RHT
ABCD 5 5 Aem?> $ 4 éhid o (B~ 1=3.14)

In Figure 4, the sector ABC is one quarter of a circle
with radius 4 cm. Suppose the areas of the two
shaded parts are equal. Let the area of the trapezium
ABCD be A cm?, find the area of 4. (Take t=3.14) B C

Blz Figure 4

10. ®I ® » ADEF i # 430 cm? - EIF ~ DJF % D
DKE ¢ 5 2 % o PA_DI4r FK s4p < gk >
El:IF=1:2>FJ:JD=3:4>DK:KE=2:3"-
* ADFP i #4# 5 Bem? > & B hid o
In Figure 5, the area of ADEF is 30 cm?. EIF, DJF
and DKF are straight lines. P is the intersection point

of DIand FK. LetEl : IF=1:2,FJ:JD=3:4,DK: E |
KE =2 : 3. Let the area of ADFP be B cm?, Bl7 Figure 5
find the value of B .

**% XL 2 End of Paper ***
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