Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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l. a~bAqrc »u i AABC i1 LA~ 4B v LC crip B eni & o
s 0=600 2 2 o P _p,yp g P=
b+c a+c
a, b and c are the lengths of the opposite sides £4, /B and ZC of the AABC respectively.
If Z£C =60° and 2 + L = P, find the value of P .
b+c a+c
2. c i fx)=x2+ax+b X +42+5x+6 fv 263+ T2+ 9x+ 10 g F5L e
¥ f(P)=0 k0 @is - 0=
Given that f(x) = x?> + ax + b is the common factor of x> + 4x> + 5x + 6 and
2x3+ 7x*+9x + 10. If  f(P) = O, find the value of O .
30 ew 1.1 Q a.b_z, £ R g o
a b a+b b a R=
. 1 1 a b
Given that —+—= i and —+—=R, find the value of R .
a b a+b b a
a+b=R
4, ° 2o+ b=S RS e
a’+b?=12 S=
) a+b=R ]
Giventhat 3 and @® + b3 =S, find the value of S .
a“+b =12
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Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 2 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

l.

F P i F#H 2 5<P<20-

F3AE X2 -2QP-3x+4P? - 14P+8=0 e B ¥ 2 ¥ K P g o
Suppose P is an integer and 5 < P < 20. If the roots of the equation

x?—2(2P - 3)x +4P?>— 14P + 8 = 0 are integers, find the value of P .

2. ABCD # - £ 325 % AB=3P+4>AD=2P+6 > AE Jv CF A~ %W &-® ** ¥ & &
BD > 2 EF=Q > $ Q ¢nig o
ABCD is arectangle. AB=3P+4, AD =2P + 6.
AE and CF are perpendiculars to the diagonal BD. If EF = Q, find the value of Q .
A B
F
E
D C
1 .
3. RFIEAHAHS 40 A o - ZIERIHRTY G 3 g8 %
% 4@ g, - LFAEFZ PART E A R .
ied A B 3 A B R £ R i o
. . 1
There are less than 4Q students in a class. In a mathematics test, 3 of the students got
1
grade 4, 7 of the students got grade B, half of the students got grade C, and the rest
failed. Given that R students failed in the mathematics test, find the value of R .
4= o s ) 1 3 .
4. Ja] £+ F *3 a ks oo blde 2§ =20 2 4v= 42 [Bx+ R]:2X+§ ZEihs
FROe: SRS E e
. 1 .
[a] represents the largest integer not greater than a. For example, {2 E}: 2. Given that
. 3 .
the sum of the roots of the equation [3X + R] =2X+ 5 I S, find the value of S .
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Hong Kong Mathematics Olympiad (2000 — 2001)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

, 1
1. ABCD &- @2, H°¢ LADC=/BCD=60° % ABZBCZADZECDO

FREHALEL P ER (P>1) @ E L E R P35 ABCD #p il » P=
F P g i e
. . 1

ABCD is a trapezium such that ZADC = ZBCD = 60° and AB = BC = AD :E CD.

If this trapezium is divided into P equal portions (P > 1) and each portion is similar to

trapezium ABCD itself, find the minimum value of P.

A B
D C

2. (PH1)P g mdex 2L deF e d_ Q0 R Q aiE

The sum of tens and units digits of (P + 1)>*! is Q. Find the value of O . 0=
3. % sin30°+sin?30°+ ... +sin?30°=1—cosf45° £ R ¢hig o

If sin 30° + sin? 30° + ... + sin? 30° = 1 — cos® 45°, find the value of R . R=
4. %3 -8 +R+1D=0 5985 o fr B

1 1 . . . _
¥ = I I f 42 225x2-Sx+1=0 2> £ § i o §=
a
Let o and B be the roots of the equation x> — 8x + (R + 1) = 0.
1 1 .
If — and F are the roots of the equation 225x? — Sx + 1 = 0, find the value of S'.
a
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Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 4 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

u,/fil:;}—i‘ﬁ,l | Bp > TR AE TV EE o

wln

I, < al+b 17%,x a+3a’b} > y=b+3a’b’ -

£ P=(x+y) +(x—y) » £ P it o
Let a§+b§=17%,x=a+3a§bg and y =b + 3a°b°.
If P=(x+y)* +(x—y):, find the value of P .

2. F- L Q #F P FEHiE- R Q HiEe
If a regular O-sided polygon has P diagonals, find the value of O .

9+\/§ Q\/goigfgx+y s R i o

2 2 2 2

Letx = 9+\/§ andy = 9—\/§.IfR Xt
2 2 2 2

v [a] # A A3 a ks Bl blde [2.5]=2
- S{zom}{zogn}[zog}__. L kS thig o
R R R
[a] represents the largest integer not greater than a. For example, [2.5] =2

If S :[2001} + {2001} + [2001} + -+, find the value of §'.

, find the value of R .

R? R?
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Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. i (a+tb+ce)P=3@*+b*+c?) % a+tb+c=12° F a &iE -

Given that (a + b+ ¢)?> = 3(a*> + b> + ¢?) and a + b + ¢ = 12, find the value of a . a=

o, 1 1 1 1° 2° 1000
2. = b + ot =2x| —+ o —— | >
1x3 3x5 1999x 2001 1x3 3x5 1999x 2001 b=
F b hid o

. 1 1 1 1?22 1000°
Given that b + et =2x| —+ b |,
1x3 3x5 1999x 2001 1x3 3x5 1999x 2001

find the value of b .

3. - & ¥k 1234xy iR PR 8 o 9 %E“,f ot dv xty=c> R ¢ iE o
A six-digit number 1234xy is divisible by both 8 and 9. Given that x + y =c,
find the value of ¢ . ¢

4. = F loget=61log,t=10>log.t=15° % logy:t=d> % d hig o
Suppose log, 1= 6, log, =10 and log. t = 15. If log,- t = d, find the value of d .

d =
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Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

2_
L ocaa=y7T-43 2 X7 h g s
X*—4x+3 a=
2_
Given thatx=\l7—4\/§ and %=a,ﬁnd the value of @ .
X" —4X+

2. E X E33, ABCD P - B ¢ 5v EA~EB~EC 4o ED & B A5 5 2~ (11 »
4 fv b F b g o b=
E is an interior point of the rectangle ABCD. Given that the lengths of E4, EB, EC and
ED are 2, 11,4 and b respectively, find the value of b .

3. © g 111111222222 =cx(c+ 1) » & ¢ #hid o
Given that 111111222222 = ¢x(c + 1), find the value of ¢ . c=

4. ¢ Zr cos 16°=sin14°+sind®° 2 0<d<90 F d g -

Given that cos 16°=sin 14°+sind® and 0 <d <90, find the value of d . d=
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Hong Kong Mathematics Olympiad (2000 — 2001)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

Lo e s gg 3X+1+4/3x+6 =vAX—2+4x+3 ef3 % a % a #hig o
Given that the solution of the equation +/3X+1++/3Xx+6 =/4Xx—2 +/4x+3 isa, |a
find the value of a .

2. st xXPy—x2-3y-14=0 ® 8- 2@ F#EfE (xo,)0)° F Xxoty=b"
R b AE b=
Suppose the equation x?y — x> — 3y — 14 = 0 has only one positive integral solution
(x0, y0). If xo + yo = b, find the value of b .

3. ABCD I - FIp ¥ i#3) c AC v BD 4p 23t G o
¢ 7w 4C=16cm > BC=CD=8cm’» BG=xcm fr GD=ycm ° ¢
Fx ey ¥EE#EY xty=c> R ¢ @iEo
ABCD is a cyclic quadrilateral. AC and BD intersect at G.
Suppose AC =16 cm, BC=CD =8 cm, BG=xcm and GD =y cm.

If x and y are integers and x +y = ¢, find the value of ¢ .

1 log0.5
4. ¢ fp Bloo0 | = =d o & d i -
3 d=
1 log0.5
Given that 5" x (gJ =d, find the value of d .
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Hong Kong Mathematics Olympiad (2000 —2001)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. n , . PR
1. x1=2001°% n>1> x, = o T AT xox3..X10=a° F a iE e
Xpo1 a=
n . .
x1=2001. When n>1, x, =——. Given that x1x2x3...x10 = a, find the value of a .
n-1

2. am PP+23+334 ... +2001° i i=EkF 5 b K b iE o
Given that the units digit of 13 +23+33+ ... +20013 is b, find the value of b . b=

3. T AAA-RAEE RS AR IBEERE o 8P Y - gl
¢ Lga ] AT RAH B o 0T foo AU F R 6 AT ¢ ABBEEE - Y

F o g o

A and B ran around a circular path with constant speeds. They started from the same place and at the same
time in opposite directions. After their first meeting, B took 1 minute to go back to the starting place. If 4
and B need 6 minutes and ¢ minutes respectively to complete one round of the path,

find the value of ¢ .

4. 2 f x2—45x+m=0 A BRE L Fi#o 2 A RT3 fol do R d hiE o
The roots of the equation x? — 45x + m = 0 are prime numbers.

. ; d=
Given that the sum of the squares of the roots is d, find the value of d .
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