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Hong Kong Mathematics Olympiad (1999 — 2000)
Final Event 1 (Individual)
% £ &F P (1999 - 2000)
AFEP L(BA)

ebpru| P > FRAYEFLAE TP IEY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

K O[X] 1] B X EHSIRG o ¢ A

[3.126]+{3.126+ﬂ+[3.126+§}+---+{3.126+%}:P v F P g o

Let [x] represents the integral part of the decimal number x . Given that b_
[3.126]+{3.126+ﬂ+[3.126+§}+ +{3.126+%} =P, find the value of P .
2 2 2
a b c
% a+b+c=0-2 & + + =P—3Q’«1‘¢Qﬁjf§_°
2a®+bc  2b%+ac  2c®+ab
a’ b? c?
Let a+b+c=0. Given that 5 +— +— =P-3Q, find
2a“+bc 2b“+ac 2c“+ab ol
the value of Q. B
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(iii)

(iv)

ERGAE W0 B E L LRI LI 08 Y 3 e p) I U DI E I L
2 (0,0) 5 % 155>

2.(1,0) 2 % 2% ()
BL(1,1) 5 % 3%
2.(0,1) 2 % 4% 1
2.(0,2) 5 ¥ 5% i
2. (1,2) 5% 6% 1t V1
BL(2,2) 5% 7% ¥
BL(2,1) 5 % 8%

e (Q-1,Q %5 % R B & R id o

B

Y
Y
Y

In the first quadrant of the rectangular co-ordinate plane, all integral points are
numbered as follows,
point (0, 0) is numbered as 1,

point (1, 0) is numbered as 2, 1

point (1, 1) is numbered as 3, | —

point (0, 1) is numbered as 4, -

point (0, 2) is numbered as 5, — 1?

point (1, 2) is numbered as 6, A‘ Y #

point (2, 2) is numbered as 7, Y A >

point (2, 1) is numbered as 8,

Given that point (Q — 1, Q) is numbered as R, find the value of R.

¥ oX+y=4 P> 3x2+y? ihko| B3 g » F S eiE e

When x+y =4, the minimum value of 3x2% + y2 IS g , find the value of S.
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Hong Kong Mathematics Olympiad (1999 — 2000)
Final Event 2 (Individual)
% £ &F P (1999 - 2000)
AFEP 2(B )

ebpru| P > FRAYEFLAE TP IEY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

(i) 4% log,(log,P)=log,(log,P) 2 P=#1- % P &iE o

If log,(log, P)=1log,(log, P) and P =1, find the value of P .

& 1-25 ABCD * » AB//DC-AC fr BD4p 2 * O- = &35 AOB 4= COD

S A B G P fr 250 ¢ aopAidn R Qo R Q niE

(i)

In the trapezium ABCD, AB//DC. AC and BD intersectat O. The areas of

triangles AOB and COD are P and 25 respectively . Given that the area of the

trapezium is Q, find the value of Q. o

A B

(i) 1999% 4t 7 hpr o Hfci Re R R g -

When 1999° is divided by 7, the remainder is R . Find the value of R. R -

(iv) 4% 111111111111-222222=(R+S)? » & S thig -

If 111111111111-222222 = (R+S)?, find the value of S .
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Hong Kong Mathematics Olympiad (1999 — 2000)
Final Event 3 (Individual)
% £ &F P (1999 - 2000)
AFAEP 3(BA)

ebpru| P > FRAYEFLAE TP IEY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

(i)  © 4w 1+2+43+--+1997+1998+1999+1998+1997 + - +3+2+1 hip i~ #
P> &P i o

Given that the unit digit of o
1+2+3+---+1997+1998+1999 +1998+1997 +---+3+2+1 is P, find the a
value of P .
. L 1 6, 1 . .
(“) E it X+—=P o dr% X +—6:Q v Q ETVIE
X X
. 1 6 1 .
Giventhat x+==P. If x +—6:Q,f|ndthevalue of Q. Q=
X X
(”I) e S Q + Q 4ot Q = R "}\
Jo+y2Q 2Q+.3Q J1998Q +4/1999Q  /Q +./1999Q
R i o
Given that
Q Q Q R .
+ 4o+ = ,flndthe =
Jo+J2Q 2Q+.3Q J1998Q +./1999Q  ,/Q +./1999Q R
value of R.
(iv) # f0)=0; f(nN)=f(n-)+3 % n=1-2-3 4~ o4k 2f(S)=R >
F S ehig o
Let f(0)=0; f(n)=f(n-1)+3 when n=1,2,3,4, ... . If 2f(S)=R, s
find the value of S . )
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Hong Kong Mathematics Olympiad (1999 — 2000)
Final Event 4 (Individual)
% £ &F P (1999 - 2000)
AFEP 4(BA)

ebpru| P > FRAYEFLAE TP IEY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

() BEatt bt 2. 89 az1.bzl e a-bt220. i

a+l b-1

1

5 1—2 ,where az-1, b=#1,and a-b+2=0. P =

Suppose a+ ! =b
a+1

Given that ab—a+b =P, find the value of P.

(i) &TEY ABLFEL-CirDFmABA - S0 -AMRafs Po
FQs i Qo & Q aiE -

In the following figure, AB is a diameter of the circle. C and D divide the arc
AB into three equal parts. The shaded area is P . If the area of the circleis Q,

find the value of Q.

Q=
D
C
A B
(iii))y © 4oa B Q i-#kc 1111...11 4r 9999...99 thikfF ¥ + R B#cF &4 %

F R &g -
Given that there are R odd numbers in the digits of the product of the two R
Q-digit numbers 1111...11 and 9999...99, find the value of R. B
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(iv)

?&al‘az‘---‘aRfé«ﬂfgﬁi’—ﬁ" a.]_<a.2<a_3 ---<aR—1<aR°€“%‘—"féR
B Agcenies 90 2 & Hbo< 5 S RS ik .

Let a;, a2, ..., ag be positive integers such that a; <a, <az ... <ar1 <ag.

Given that the sum of these R integersis 90 and the maximum value of a; is
S, find the value of S.
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Hong Kong Mathematics Olympiad (1999 — 2000)
Final Event 5 (Individual)
% £ &F P (1999 - 2000)
AFAEP S(BA)

ebpru| P > FRAYEFLAE TP IEY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

1

j?’:P,j‘»\Pg—ﬁ

Ix2x4+2x4x8+3x6x12+---+1999x 3998 x 7996
e % 3. ~3 .73 3
1I°+2°+3"+---+1999

PEN
B ©

1

if (1><2><4+ 2><4><8+3><6><12+---+1999><3998><7996)3 _ P find the value

13+2%+3%+...41999°
P=

of P.
(i) 4ok (X—P)(x-2Q)-1=0 7 = BEFHEI > £ Q g o

If (x—P)(x—2Q)-1=0 has two integral roots , find the value of Q . o
(iii) @& AABC 7w f## % 3Q:D ~ E fv F # %% AB ~ BC v CA 1} gk

it ¥ AD=%AB ) BE:%BC ’ CF=%CA o 4% ADEF e f# 5 R> &

R &g o

Given that the area of the AABC is 3Q; D, E and F are the pointson AB, BC

and CA respectively such that AD=%AB, BEzéBC, CF =%CA. If the

area of ADEF is R, find the value of R. R

A
D
F
B E C
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3998

o

(iv) =4 (RC—x+1)1% =a;+ax+ax? +- +agg9gX

" S=ag+ay+ay++ageey 0 K SN o

Given that (Rx? —x+1)'% =gy + ax+a,x% + - +ageeex° "% . If

S=ay+a +a,+--+aggg7 , find the value of S.
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