Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1. &+ B > ABCD & - #& 5 10 cm et > 35 »
AEB~FED % FBC % ® & AAED 6 # v* AFEB
5 ff * 10cm? e FADFB i 4 5 Pem? »
F P enig o
In the following figure, ABCD is a square of length
10 cm. AEB, FED and FBC are straight lines. The

area of AAED is larger than that of AFEB by 10 cm?, /
If the area of ADFB is P cm?,

A

D

E

find the value of P. F

20 -2 "HBPIRFIOITRS > AL RERFQOX o FT v 2 A ERT

== 7‘}\Qg§1f_§;o

Workman 4 needs 90 days to finish a task independently while workman B needs Q days
for the same task. If they only need P days to finish the task when working together, find

the value of 0.

3. b+ B ¥ > AB//CD> #-35 ABCD % # 5 Rcm?e
¢ & AABE 4v ACDE s A % 5 Qcm? v
40cm? > £ R #hig o A
In the following figure, AB// CD, the area of
trapezium ABCD is R cm?. Given that the areas of

AABE and ACDE are Qcm? and 40 cm?
respectively, find the value of R . B

4. Aw+B? 0 :Flw o HI4cIK 5 Flihe £ &
ZHKI = §° -

1 K
¢ w/HKI+ ZHOI + LHJ1=ZR° v S g o

In the following figure, O is the centre of the circle,
HJ and IK are diameters and ZHKI = S°.

Given that ZHKI + Z/HOI + ZHJI = % R°,
find the value of S'.
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1 1 1 1
= + + ot
1x2 2x3 3x4 99x100

Given that P = ! + L + 1 +eeet
1x2 2x3 3x4 99x100

v & P g o

1. ¢ v P

, find the value of P .

99 99> 993

2. ¢ 990 =P x(1+ + + +..) K Qg o

990 =P+ 100 T007 T1ogr ) R

99 99> 99°
+ +

100 100*> 100°

Given that 990 = P x(1 + +...), find the value of Q0.

. , 2x% +2RX+R
3. tArx 2 RLFEFHNI x ——5—— <0 KRR E -
4X° +6X+3

2
Given that x and R are real numbers and w < Qforallx,
4X° +6x+3

find the maximum value of R .

4. ¢ g §S=logia 5/54— logi44 25/_ » F S ehiE o
Given that S =logi44 R2+ logi44 %R , find the value of §.
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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. #- E 52,5380 0T 5§35 o 2 AABC

1

i fF R E S A5G 0 g’ﬂ“’\Pﬁviﬁo

Pcom

A rectangular piece of paper is folded into the 4
cim

following figure. If the area of AABC'is % of

the area of the original rectangular piece of < 10 em

paper, find the value of P .

2. L g(4x+4‘x)—35(2x+2‘x)+ 62=0°% Q H > feenit BFicfi > R Qg -
If Q is the positive integral solution of the equation

2(4)‘ +47) — 352+ 27%) + 62 = 0, find the value of Q.

3. % [a] #mA A g chd s B b4 [2.5]=2-

ER=[V1]+[V2]+...+[J99Q] > &R chig -

Let [a] be the largest integer not greater than a. For example, [2.5]=2 .

If R=[~1]+[~2]+...+[+/99Q ], find the value of R .

4. - f];[rt,";ggﬂj s xﬁgq Nk A4rrek s Hiop a_g,'ﬁp{Maoo FLA=8° £ §hiE o
In a convex polygon, other than the interior angle 4, the sum of all the remaining interior| g —
angles is equal to 4R°. If £ A4 = §°, find the value of S'.
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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S e ()= (P x— 2P0 +3 3 f(@—%}p L kP i .
P =
: 2 2002 V5 1
Given that f(x) = (x* + x —2)*"? + 3 and f -5 = P, find the value of P .
2. BTHY CABCD i- £ Efe 4 D
F w8 _AB 4v BC } gk o = 4 7) p
AED~EBF v FCD & 4 2 % 5 P 0=
345 FAEFD i ff 5 O RO
HIE o
In the following figure, ABCD is a
rectangle. £ and F are points on 4B
and BC respectively. The areas of
triangles AED, EBF and FCD are P, 3 3 5
and 5 respectively. If the area of AEFD I c
is Q, find the value of 0.
3. carxdry iA D FlHce £ EN2+H)?<Q nfR(x, y)dlich 5 R0 KRR hiE -
It is given that x and y are positive integers. R=
If the number of solutions (x, y) of the inequality x> + y*> < Q is R, find the value of R .
4. i o fr B AR -axta-R=053 BB g FF o
F (ot + (B+1)? b ] B3 S0 K S HiE e G-
It is given that o and B are roots of the equation x> — ax + a — R = 0, where a is real.
If the minimum value of (o+1)? + (B+1)? is S, find the value of S'.
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1. BERYEX+32=12Z2 3 E8mx+y=16 DAp >3- B o Fag=m?> Faq HiE o
Assume that the curve x> + 3y = 12 and the straight line mx + y = 16 intersect at only
one point. If @ = m?, find the value of a .

2. tarxty=1%x2+)?=20 FX3+y’=b> fbeid o
Itis given that x + y = 1 and x*> + y? = 2. If x3 + 3 = b, find the value of b .
b =
3. t+ B* > AC=AD = AE = ED = A
DB 3% /BEC=c°- ¢ &v /BDC= o=
26°%2 LADB=46°> fchig - R
In the following figure, AC = AD =
AE = ED = DB and Z/BEC = c°. E
Given that ZBDC=26° and
ZADB = 46°, find the value of ¢ . C
D
4. ©irdcostO+5sin20-4=0>H¥ 0°<0<360°c % 0 ikt Eido fdeh
i o d=
It is given that 4 cos* 0+ 5sin? 0 —4 =0, where 0° < 0 <360°.
If the maximum value of 0 is d, find the value of d .
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

‘ﬁ%?k—ﬁ‘v‘li‘ﬂg  FEREvEFAE XTI

1. Az A2 B E AN 6840100 Bz A M 5 ar fa i o
It is given that the lengths of the sides of a triangle are 6, 8, and 10.
If the area of the triangle is a, find the value of a .

I f(x+1jzx3+i3 ° % f(4)=b> RbiniE -
X X

Given that f £X+ lj =x +i3 and f(4) = b, find the value of b .
X X

3. © 4 20022-20012+20002—-19992 + ... +42-32+22-12=¢c > F ¢ g -

Given that 20022 —2001% + 2000% — 19992 + ... +42-32+22_12=¢,
find the value of ¢ .

4, PORS Z-132,PTU 2 - %"= 47,2 p 0
LZTPU=30°-T% U #» % % OR% RS} &0 J=
BL o APTU 2.6 ff 5 1 °
FE A, PORS 22 ff 5 do Fd g o
PORS is a square, PTU is an isosceles triangle,
and ZTPU = 30°. Points 7T and U lie on QR and r

RS respectively. The area of APTU is 1.
If the area of PORS is d, find the value of d .
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR PR EF A B0 IR -
1. .. 2002° +4x2002° + 6006 _
2002% + 2002

a> famig o

a =
3 2
If 2002" +4 ><22002 i 6006: a, find the value of a .
2002° + 2002
- 2 v . 22 X a— 1 1 [P L v ~ [P N
2. cwxfry s AR BEMGY= cF St E B S b Kb E
2x -1 X y b=
It is given that the real numbers x and y satisfy the relation y = 1’
X —
.. 1 1. .
If the minimum value of —+— 18 b, find the value of b.
X y
3. S0 B EHELI2:30...0507 EXPES BA s
A o2 frR B 500 FREBES K F e AP 0 RediE o o=
Suppose two different numbers are chosen randomly from the 50 positive integers
1,2,3,...,50, and the sum of these two numbers is not less than 50.
If the number of ways of choosing these two numbers is ¢, find the value of ¢ .
4, savx-y=1+5y-z=1-5c 22 +)2+2—xy—yz—zx=d > Fd i o
Giventhatx—y=1+\/§,y—z=l—\/§. d=
If x>+ y? + 22 — xy — yz — zx = d, find the value of d .
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Hong Kong Mathematics Olympiad (2001 - 2002)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

‘ﬁ%?k—#f‘?v'lﬁ‘ﬂg  FEREvEFAE XTI
1. % a #2002 95 & Flfc2 fro fa g o
If a is the sum of all the positive factors of 2002, find the value of a .

2. Ta}ix>0’y>0_Y’\/;(\/;+\/§):3\/§(\/;+5\/§)°
_ 2X+4/Xy +3y
- X+\/X_y—y
It is given that x > 0, y > 0 and \/Y(\/?+\/§)=3\/§(\/§+5\/§)
2x+\/x_y+3y

X+/xy -y

% b v Kb eniE o b=

Ifb= , find the value of b .

3. Foae |x-2-Y=c £ 3 BEEE fchio
Given that the equation HX -2| —1‘ =C =c has only 3 integral solutions, c=

find the value of ¢ .

4., FdA > %{%B[%XZ+ZJ+2}+2}=2 Nl FHCfE o RdeniE e

If d is the positive real root of the equation %{% {%(% X2 + 2) + 2} + 2} =2,

find the value of d .
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