Hong Kong Mathematics Olympiad (2003 — 2004)
Final Event 1 (Individual)
FHE2E T (2003 — 2004)

RIHHE 1 (MA)

ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
CAf a NMD>T 200 MIEEE, EATRANERE = ERT, K a KIfE.

Given that there are a positive integers less than 200 and each of them has exactly three positive
factors, find the value of a.

¥ oa AR V2 om IS AR AN AU bem MBI, K b KR/
REMIfE. (B THRR)

If a copies of a right-angled isosceles triangle with hypotenuse +/2 cm can be assembled to form a
trapezium with perimeter equal to b cm, find the least possible value of b . (give the answer in surd
form)

4
b-2

17 sin(c?—3c+17)° = , Hrh 0<c?-3c+17<90 K& c¢>0, K ¢ HIfH.

If sin(c®-3c+17)° :b;‘fZ ,where 0<c®-3c+17<90 and c>0 , find the value of c.

DA =80 xyz A zyx (MZE2%T 700-c, H x>z 35 d 2 x+z R, K d
[RIEL

Given that the difference between two 3-digit numbers xyz and zyx is 700—c ,where x>z. If

d is the greatest value of x+z , find the value of d.
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Hong Kong Mathematics Olympiad (2003 — 2004)
Final Event 2 (Individual)
FHE2E T (2003 — 2004)

RIWHE 2 (MA)

ErRARR A, RN RIL, IR R R

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

A M _N p
B C
lg]_
Figure 1

w&—, ABCD H—1E A, M & AD HIH A N & MD i .4 ZCBN:ZMBA=P:1,
KPP ORIE.

In Figure 1, ABCD isasquare, M isthe mid-point of AD and N is the mid-point of MD . If
ZCBN:ZMBA=P:1, find the value of P.

LU ABCD A—AA#s~Fi BIEETE, HI 86573708 A, 0)
BP,1), C(u,v) X% D@, P). # u+v=Q, K Q MiH.

Given that ABCD is arhombus on a Cartesian plane, and the co-ordinates of its vertices are A(0, 0),
B(P,1), C(u,v) and D(1, P) respectively. If u+v=Q , find the value of Q.

FA+A+2)+(1+243)+-+(1A+2+3+--+Q)=R, K R M1H.

If 1+(1+2)+(1+2+3)+--+(1+2+3+---+Q)=R , find the value of R.
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Figure 2

K —, EBC j2—Z2ih=fJF, A f D 4-%#E EB 1 EC . 41 AD//BC,
AB=CD=R, H AC 1LBD. ##J£ ABCD HHAZS, kS MH.

In Figure 2, EBC is an equilateral triangle, and A, D lieon EB and EC respectively . Given that
AD//BC , AB=CD=R and AC L BD . Ifthe area of the trapezium ABCD is S, find the value

of S.
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Hong Kong Mathematics Olympiad (2003 — 2004)
Final Event 3 (Individual)
FHE2E T (2003 — 2004)

WIEH 3 (TA)

ErRARR A, RN RIL, IR R R

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

1 1

W ox#+l M x#-3. & a =% + =
Xx=1 Xx+3 X

2ok a ffi.

Let x=+1 and x=-3 . If a isthe real root of the equation CH 22

x-1 x+3: X -1

, find the value

of a.

% b>1, f(h)=—2> J% g(b)=1+ . b W | (b)—g(b)+ f (b)+g(x)=3.
log, b log, b

K b IES

Let b>1, f(b)=— and g(b)=1+ . If b satisfies the equation
log, b log;b

| (b)—g()+ f (b)+g(x) =3, find the value of b .

X2

CLUEISEEL x, W7 FE x* -5x+(0b-8)=0. # c=——25— , K ¢ M.
Xo +X, +1
X2
Giventhat x, satisfiesthe equation x*-5x+(b—8)=0 . If ¢=————, find the value of c.
Xo +X%X, +1

¥F -2 I 216c JEUTFE px2+dx=1 AR, K d MI{H.

If —2 and 216c are the roots of the equation px*+dx =1, find the value of d.
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Hong Kong Mathematics Olympiad (2003 — 2004)
Final Event 4 (Individual)
FHE2E T (2003 — 2004)

RIETE 4 (MA)

ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
Woa NEH. #F oa WL log, (4" +4) =x+log, (2" -3), K a (4.

Let a be areal number . If a satisfies the equation log, (4" +4) = x+log, (2*** —3) , find the value
of a.

CA n 2ERE. #7 b=n®-4an®-12n+144 5%, K b [F1H.

Given that n isanatural number. If b=n®—-4an’ -12n+144 isaprime number , find the value of
b.

A A
S1
C B C B
#
Figure 1

wE—, Sy 'S, #EEHMA =ML ABC MM AIFFINIEIETE. S IHFE 40b+1,
S, MIIAZ 40b, M AC+CB=c, Kc MMl

InFigure 1, S; and S, are two different inscribed squares of the right-angled triangle ABC . If the
area of S; is 40b+1,theareaof S, is 40b and AC+CB =c , find the value of c.
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4.

V51 241c+241=d?%, =k d B91H.

Given that 241c+241=d? , find the value of d.

P. 360




