Hong Kong Mathematics Olympiad 1999-2000
Heat Event (Individual)
L AP o PR KT AE > PV IAH - FFFL 40 & 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
38 t F£ ¥ %1 - » o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes

1. 2% Xx=017+0.017+0.0017+... » 4 X thié -
Let x= 0.i%+ 0.0i%+ 0.00i%+ ... , find the value of x.

2. 2T 53 420

1 1 1 1 1 1 1
x+12  (x+D)(x+2) (x+2)(x+3) (x+3)(x+4)  (x+10)(x+11)  (x+11)(x+12) 4
Solve the following equation:

1 1 1 1 1 1 1

1)+
3. MHEF O 1- 205 FESS S BAKEFLDZ i (FHFITNEHRRT 0)

Using digits 0, 1, 2, and 5, how many 3-digit numbers can be formed, which are divisible by 5?
(If no digit may be repeated.)

x+12 (1 )(x+2) (x+2)(x+3) x+3)x+4) T x+10)x+11)  (x+1D)(x+12) 4

4. ERl- 0 3 - BAX3EAmkriE o 25 - DhpiiFRESRET oA HEREF D 5T B
Lot o thbmekd ABLD|CBEE F 5 87 LB e ?
Figure 1 represents a 4x3 rectangular spiderweb. If a spider walks along the web from A to
C and it always walks either due East or due North. Find the total number of possible paths.

North D C
™
A > East & B
Figure 1 B]-

5. LB % LA+ B+ CH+AD+LZE+LF+ G =X° 0 R X g o
In Figure 2, let ZA+/B+ /£C+ /D+ ZE + ZF + ZG = x°, find the value of X.
A

E

Figure 2 Bl =
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6. M- Mt FFHFEIEF20FEL LR FAESS FEUF T Fa L LT
CHEA MNP NI RER O M 20 FEEE I VRSP BIET
Twenty straight lines were drawn on a white paper. Among them, no two or more straight lines

are parallel; also no three or more than three straight lines are concurrent. What is the maximum
number of intersections that these 20 lines can form?

7. F-FFe3 A Bz o w0 - BRI A KGRI Y - B E A e
FES S 2(BKET AR o)
In a family of 2 children, given that one of them is a girl, what is the probability of having
another girl? (Assuming equal probabilities of boys and girls.)

8. F-oBask HBegkFi Tl FRBeEF Tl B2 HAKkSEY
FEE S FHE S F T o LRS- B 370 B L R ke ik
%ﬁ%%’ﬁﬁﬁma&&o
A particular 6-digit number has a unit-digit “1”. Suppose this unit-digit “1” is moved to the
place of hundred thousands, while the original ten thousand-digit, thousand-digit, hundred-digit,

--- are moved one digit place to the right. The value of the new 6-digit number is one-third of
the value of the original 6-digit number. Find the original 6-digit number.

12sin? 48° +12sin” 42°
sin330°tan135° —sin? 48°sin? 42°tan 180°
12sin? 48° +12sin” 42°
sin330°tan135° —sin? 48°sin? 42°tan180°

Find the value of

10. RE & 3x-y—-4=0 © 8 (2,2) hh EiE -
Find the shortest distance between the line 3x —y — 4 =0 and the point (2, 2) .

***x & 2 Endof Paper ***
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“+ 38 1t #£ ¥ % 19 — » o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

1.

5 4 3 2
i . a’+3a" +3a°—-a° , ,,
4% a H X*+2x+3=0 42> K > HiE o
a“+3
a’+3a*+3a°-a’
a’+3 '

If aisarootof x°+2x+3=0, find the value of

342 (cos’0-1)(2cos’@-1)=0 1+ n B> H¥ 0 <0<360" - £ n ig -
There are exactly n roots in the equation (cos* @ —1) (2cos® 6 —-1) =0,
where 0° <@ <360°. Find the value of n.

F 20044906 i i+ i o
Find the units digit of 2004%°.

#* x=|y-m|+|y-10/+|y-m-10[ - # ¢ 0<m<10 §r m<y<10- & X sk | & -
Let x=|y—m|+|y—10/+|y—-m-10|, where 0<m<10 and m <y <10.
Find the minimum value of x.

3 5@~ uEY ANB-C-D-Esvu 2 5~ ANB-C-D-Ehif» & B &
- Bk oo FAs 4 3 BrperiRELer BB LR P R TSk ik o

There are 5 balls with labels A, B, C, D, E respectively and there are 5 pockets with labels A,
B, C, D, E respectively. A ball is put into each pocket. Find the number of ways in which exactly
3 balls have labels that match the labels on the pockets.

heBl- > APQR 5 - 8= 42, PT=RS;PS~QT 482 M; QN #3 PS * N %
ZQMN =x°» F x &hig -
In Figure 1, APQR is an equilateral triangle, PT = RS; PS, QT meet at M; and QN is
perpendicular to PS at N. Let ZQMN = x°, find the value of x .

P

N
R 3 Q
Figure 1 (Bl- )
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7. 4Bz > 2 drzZ $EI fpch 0 2 N o, PQRS 0 g % HE

(> V3=17 2 $%Fmi - B ki)
In Figure 2, three equal circles are tangent to each other, and inscribed in rectangle PQRS, find

QR

the value of SR (Use V3=1.7 and give the answer correct to 2 decimal places)

P(‘

iQ

S Figure2 (B =) R

8. A BIEH2ZI-S 29 Fptd BT 2 fohko ] & o
The sum of two positive integers is 29, find the minimum value of the sum of their squares.

9. % x=y3+V32 y=y3-43 > & X(1L+y)+y? it
Let x=+3++3and y=1/3-+3, find the value of x*(1+y?)+y®.

10, RKp 53k 9B » ARt Bl P9 P JRY g - Bk vkw o o fE
- R Rgs - B3k ode B3R AR A o K N G o 8kF o P(n) N
NBeESF o Fn iEiE FP(N)E B o
There are nine balls in a pocket, each one having an integer label from 1 to 9. A draws a ball
randomly from the pocket and puts it back, then B draws a ball randomly from the same pocket.
Let n be the unit digit of the sum of numbers on the two balls drawn by A and B, and P(n) be
the probability of the occurrence of n. Find the value of n such that P(n) is the maximum.

***x & 2 Endof Paper ***
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