Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B DA -

. - BEFFENG afsI EPan 2o s 108 c TR P25 55 B2
Faq g o
There are a camels in a zoo. a=
The number of one-hump camels exceeds that of two-hump camels by 10.
If there have 55 humps altogether, find the value of a .

2. % LCM(a, b)=280 %2 HCF(a,b)=10> F b g -
If LCM(a, b) = 280 and HCF(a, b) = 10, find the value of & . b=

3. mCE- D E#HY b o Eb 0L Co R 2 (CHD) ) O
C g - C=
Let C be a positive integer less than~/b . If b is divided by C, the remainder is 2;
when divided by C + 2, the remainder is C, find the value of C .

4. - Br2C#GEF diEHLESE > KdaiE o
A regular 2C-sided polygon has d diagonals, find the value of d . d=
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. Fﬁiﬁai"ﬁ 8BZFfra B2 s i B ﬁa—”r;’fs’ﬁ 8BZFfra B4 520 s e
B % ;’a:]grsﬁ a BRFfe 8 BHiZe 2 wmALd T +3x5 1 B2 a 5’\1@%\*

o Fa i o

Mr. Chan has 8 sons and a daughters. Each of his sons has 8 sons and a daughters. Each
of his daughters has a sons and 8 daughters. It is known that the number of his grand
sons is one more than the number of his grand daughters and « is a prime number, find
the value of a .

) %=3\/2+JB+3\/2—\/B s Kb hiE o

b =
Let %:3\/2+ Jb +3/2 - b . Find the value of b .
3 weBl- o R Cei o
In Figure 1, find the value of C.. C=
(C+20Y
ol
Bl - Figure 1
4. e dv Py~Pys oo~ Py Bd B R
% PL+Py+ -+ Pia=Pi +Pi=C+ 1 % d ehig o d=
Given that Py, P>, --- ,Pg ared consecutive prime numbers.
If Pr+Py+--+Pyr=Ps1+Ps=C+1,find the value of d .
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

11
1. *dva £ 422 =8 3ehl  #icfd 0 fa iE o
11 a=
Given that a is a positive real root of the equation 2*"* =8* 3. Find the value of a .

2. wRERLZaFE A0 o E G- BEA e FEADT K
Fb i o b=
The largest area of the rectangle with perimeter a meter is b square meter,
find the value of b .
3. F c=[12343 - 1232x(1234% + 2472)]xb » F ¢ eiE o
If ¢=[1234%-1232x(12342 + 2472)]xb , find the value of c . o=
4. ¥ L + L ot 1 _8 v RdHiE o
(c+D(c+2) (c+2)(c+3) (c+d)(c+d+1) 15 d=
L + ! +.et ! =E,ﬁndthevalueofd.
(c+D(c+2) (c+2)(c+3 (c+d)(c+d+1) 15
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 4 (Individual)

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

GAFUER 0 FRET EF R B -

1. F A+B*+C*=AB+BC+CA=3 % a=A4> » £a&iE -
If A2+ B>+ (C*=AB+BC+CA=3and a=A4?, find the value of a.
a =
2. Chrp 2 b A TREGAR2M+42b=a> F5<b<10> Fb g o
Giventhat n and b are integers satisfying the equation 29n+42b=a. b=
If 5<b<10, find the value b .
- V3-\V5++7 ¢21-18/15-24/35 +b b i
. = » K |3 .E.L o
V3+5+47 59 c=
V3-\VB5+7 ¢v21-18/15-24/35+b
If = , find the value of ¢ .
V3 +5+47 59
4. FcF dBrFlEk RddE o
If ¢ has d positive factors, find the value of d. d=
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 1 (Group)

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

1. %’ér_li200P"€EP&EWX3$V7?§“$5”§£4Paﬂ?ﬂ:ﬁaﬁ”!’ﬁ"
Suppose there are a numbers between 1 and 200 that can be divisible by 3 and 7,
a =

find the value of a .

KFpfrg A2 #x>—13x+R=0:hA B2 pefl - 2 ¢ R I F e

F b=p*+q* Kbehig o
Let p and ¢ be prime numbers that are the two distinct roots of the equation x> — 13x + R

=0, where R is a real number. If b = p? + ¢, find the value of b .

2c0sa —Sina .
= ’ ‘j\c ml_E_'_ o
sina +CcoSsa c

2cosa —Sina
——  find the value of ¢ .

A

3. Qi‘rtana=—§ ° &

Given that tana=——.1If c=—
2 Sina + CoSax

4. Krifes £ ﬁzz(x2+i2]—3(x+1j=1ﬁﬂ B 7 g #ii? o p
X X —

Fd=r+s &dsig -
Let 7 and s be the two distinct real roots of the equation
! ]—3(x+lj=1. If d=r+s, find the value of d .

2x2+—2
X X
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 2 (Group)

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

GAFUER 0 FRET EF R B -

l. 4cBl- > && >3 ABCD ¢ > AB=6cm > 4 D
BC =10cm - M fv N ~ %] E_AB v DC ¢
Bho FIER AN e A acm’ v fa i “
In Figure 1, ABCD is a rectangle, AB=6cm  u N
and BC =10cm. M and N are the midpoints of
AB and DC respectively. If the area of the Y%
shaded region is acm?, find the value of @ . B E c
- Figure 1

2% b =289+ 899 + 8999 + 89999 + 899999 » F b iE o
Let 5=89 + 899 + 8999 + 89999 + 899999 , find the value of b . b=

1
3. Sav 2xtSy=3c % c=\4 2x32Y > fcib e
C

1
Given that 2x + 5y =3 . If c=\4 2x32", find the value of c.

4 3 d—l+g+§+i+ +1O
' 2 4 8 16 =~ 2@

L fod i .
d:

4 1
— ...+T(g,ﬁndthevalue of d.
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

K{f?h%\i‘ﬂ]%ﬂg ’ g%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

1. K 0°<a<45° F sinoccosocz3_7 2 A=sina > A4 g e
16 =
7
Let 0°<a<45°.Ifsin a cosa :31_6 and 4 = sin a, find the value of 4.
2. e@l- »CAD + * AB=BD=1cm > LABC=90° »
Z/CBD=30° % CD=bcm > Fb i - b=
In figure 1, C lies on 4D, AB=BD =1 cm , ZABC = 90° and
ZCBD =30°.1If CD=bcm, find the value of b .
B]- Figure 1
3. Bl o - L3 VEFAINEBN-CE% Fe 2 iv4B=4cm > BC=5cm %
DE=3cm-° % EF=ccm > ¢ i - o=

In Figure 2, a rectangle intersects a circle at points B, C, E and F.
Given that AB =4 cm, BC =5 cm and DE = 3 cm. If EF = ¢ cm, find the value of ¢ .

A B C

——

D

Bl = Figure 2

4. Tﬁéﬁxfry%"i{iﬁg:jf NE o E x WA 10% 0 Bly R d% >
Fd g o J=
Let x and y be two positive numbers that are inversely proportional to each other.
If x 1s increased by 10 %, y will be decreased by d %, find the value of d .
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Hong Kong Mathematics Olympiad (2004 — 2005)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. #a=log, 0125 fqg g o
2

If a=1log, 0.125, find the value of a. a=

2

2. Fa[x—|2x+1|=3% b B R njE > & b g
Suppose there are b distinct solutions of the equation ‘ X — | 2X + ]4 ‘ =3, b=
find the value of b.

3. % c=2J3x315x812 » fchiE o
If ¢c=23x3/15x%12, find the value of c. c

4, s f =0 f,=12 %1 F#Hn>3- f =f _ +2f ,-% d=f, > kdeig-
Giventhat f, =0, f, =1 and for any positive integer n>3, f =f , +2f .. d=
If d=f,,find the value of d .
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