Hong Kong Mathematics Olympiad (2003-04)
Final Event 1 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘%zﬁhﬂrf*ﬁ%i‘%ﬂ@ PR EFTAE T IEM -

e drgoq 03200 0t F#co v iPE Bty = B Flico Faaiw o
Given that there are a positive integers less than 200 and each of them has exactly three
positive factors, find the value of a . a

l.

FaBAEE2cmEED &2 558X B% R Ebem A
Fob g | ¥ A niE o (B R AI5LE T
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).

3. %’sin(cz—3c+17)°=b42 s HY 0<2-3c+17<90 2 ¢>0 fchig o
C

If sin(c?—3c+ 17)°=i,where0<cz—3c+ 17<90and c>0,

find the value of c.

©hrd Bl Xyz v zyx HE E 700-c> B P x>z
Fd A xtzedb X iE o FfdaiE o

Given that the difference between two 3-digit numbers X_yZ and E( is 700 — ¢,
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 (2003-04)
Final Event 2 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1. 4cBl- »ABCD % - 332, M §_AD @ gz A M N D
NEZ_MD ¢ 8.3 N Z_MD e g o
% ZCBN:/ZMBA=P:1> P &g -
In Figure 1, ABCD is a square, M is the mid-point of
AD and N is the mid-point of MD .
If ZCBN:/ZMBA= P: 1, find the value of P .
B
Bl -
Figure 1

2. ©awABCD ;- &L g g A; > HEehang R W 5 A4(0,0) > B(P,
1) Cu,v) 3 DA,P)° #u+tv=0> £ Q&g -

Given that ABCD is a thombus 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=0Q, find the value of Q.

3. F1+(0+2)+(0+2+3)+...+(1+2+3+...+0)=R> £ Rhig -

If 1+(1+2)+1+2+3)+..+(1+2+3+...+0)=R, find the value of R . |p _
4. 4rBl- EBC - %#=4%2554 4o D ~ 5 i

wEB v EC } - ¢ 5 AD//BC> AB=CD= i

R>*® AC1BD - Y v D §=

F 12, ABCD e 5S> RS enid o

In figure 2, EBC is an equilateral triangle, and 4, D

lie on EB and EC respectively. Given that AD // BC,

AB = CD = R and AC L BD. If the area of the

trapezium ABCD is S, find the value of §'.

B ! 5
Bl =
Figure 2
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Hong Kong Mathematics Olympiad (2003-04)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RFTLE XTI A
! + 1 _ 2 P 4R 0 Fa i o
x—-1 x+3 x°-1 a

Let x # £1 and x # -3. If a is the real root of the equation ! + ! = 22 ,
Xx-1 x+3 x°-1

1. ¥oxzrtl 2 x£2-3°% a %

find the value of a .

2 @ b1 =—2 2 gh)=1+—
log,b log,b b
F b wE A |f(b)—gb)+1f(b)+gb)=3> Kb -
5> 15 f(b)=—2 and g(b)=1+——
log, b log, b
If b satisfies the equation [f(b) — g(b)| + f(b) + g(b) = 3, find the value of b .
XZ
3. cArF B xo BE AR P -5Sx+(b-8)=0°F c=——5— > RcHiE
Xo +Xg +1 c=
Given that xo satisfies the equation x> — 5x + (b — 8) = 0.
2
Ife=——2 find the value of c .
X + X +1
4. F -2 v 216c E 42 pxlHdx=1 3 RdoiE o
If —2and216¢ are the roots of the equation  px? + dx = 1, find the value of d . =
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Hong Kong Mathematics Olympiad (2003-04)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

RN T YL S SRRV R

1. % a 5F#-%F ai%i>m log@+4)=x+log2"—3)> & a h#cig o
Let a be a real number.
If a satisfies the equation log,(4* + 4) = x + loga(2*"! — 3), find the value of a . a=

2. Shvop ApR¥kceF b=n’—4an’—12n+ 144 L ¥ R b i o
Given that 7 is a natural number. If b = n3 — 4an® — 12n + 144 is a prime number, find
the value of b .

3 y {
5,
g].‘
Figure 1
beBl- 0 S e $ $WEE &= £ ABC 05 B A e chl S A e

F S e HFE40b+10 S hm fFAE 4060 2 AC+CB=c> & ¢ g - .
In Figure 1, S and S, are two different inscribed squares of the right-angled triangle
ABC.

If the area of S is 405 + 1, the area of S> is 405 and AC + CB = ¢, find the value of ¢ .

4. ¢ iv 24lc+214=d*> £ d i i@ o
Given that 241¢ + 214 = d2, find the positive value of d .

d =
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Hong Kong Mathematics Olympiad (2003-04)
Final Event Spare (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RFTLE XTI A

1.  4rBl- "AABC % - & = £3;:4B=15-4AC=13" A
Mm% AD=12° FAABC cho i 5 P> K P ehig o P
In figure 1, AABC is an acute triangle, AB = 15,
AC =13, and its altitude AD =12 .
If the area of the AABC is P, find the value of P .
Figure 1
2. tawx ey 1 F#oE x+yt B xty o SRR A P13 Al
0 % Qi - 0=
Given that x and y are positive integers. If x* + y* is divided by x + y,
the quotient is P + 13 and the remainder is Q, find the value of Q.
- 2 AL - s | 2) o2 12 , 2 [P AL
3. Chv- 8z £k hE- BLIEE —cm DRl R ApE -
R:

Fiez 55 FE RePem? s L RGE o (X UPRNET) o
Given that the perimeter of an equilateral triangle equals to that of a circle with radius

Ecm. If the area of the triangle is Rn?> cm?, find the value of R .

4. %K W=£’S=W+ 11 v S ehiE o
W +
W +
Let W=£,S= W+ 1 , find the value of S'.
2R W 1
- 1
W +
W +
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Hong Kong Mathematics Olympiad (2003-04)
Final Event 1 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALLRER o PR T RS LI ER -

“ava bEHe F S0 AR 20 B R a bk TR AE -

Given that a is an integer.
If 50! 1is divisible by 24, find the largest possible value of a .

l.

F o [x] &7 F <3 x ks Bl blde [2.5]=2 -
% b= 100X11x77+12><78+13><79+14><8O L Kb hiE o
11x76+12x77+13x78+14x79
Let [x] be the largest integer not greater than x. For example, [2.5] =2
I b= 100X11><77+12><78+13><79+14><8O _find the value of b .
11x764+12x77+13x78+14x79

F 1200 & 500 25 ¢ BEcE T hEH Ko DiE o
If there are ¢ multiples of 7 between 200 and 500 , find the value of ¢ .

dar 0<xo<E T oxp &R AT \/sinx+1—\/1—sinx=sin§ .
d:

*d=tanxo > Fd g
. T . : - - . X
Given that 0 < xo SE and x satisfies the equation Jsinx+1—+/1-sinx :SInE .

If d=tan xo, find the value of d .

FOR OFFICIAL USE

Mult. factor for Team No.

Score for
speed

accuracy

Bonus .
Time
score

Min. Sec.

Total score

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2004final.docx Final Events (Group)



Hong Kong Mathematics Olympiad (2003-04)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFEHER  FEATEF AL S IEH -

1. %’555 -t 8 X_a FKaeiE o
If the tens digit of 5° is a, find the value of a . a=
2. 4rBl- AABC® - 3% 4= 4£35>4B=3cm>AC=4cm A
%2 BC=5cm- % BCDE #— i = ;2 AABE ¢ ## b=
E_bem?> £ behiE o
In Figure 1, AABC is a right-angled triangle, AB =3 cm, B C

AC =4 cm and BC = 5 cm. If BCDE is a square and the
area of AABE is b cm?, find the value of b .

B]- Figure 1

3. e ard 100 M p g o BRI S ol §oc B Ko hiE o
Given that there are ¢ prime numbers less than 100 such that their unit digits are not square
numbers, find the values of ¢ .

4. ¥3H y=x+d © x=—y+d 28 d-1,d) > & d i o

If the lines y = x + d and x = —y + d intersect at the point (d — 1, d), d=
find the value of d .
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Hong Kong Mathematics Olympiad (2003-04)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 PR EG AL B IAH -
1. % a 224 IX(x+1)(x+2)x+3)+1=71 erde | F #cf3 > Fa g o
If a is the smallest real root of the equation /x(X +1)(x +2)(x+3)+1=71, a

find the value of a .

2. s arfdp fe g %K AZ 18p+30g=186 - -tglogs?plzbzo s db g .
+

Given that p and ¢ are prime numbers satisfying the equation 18p + 30g = 186.

If log, Py 0, find the value of b .
3q+1

3, S ERFEx~y Rz EE @ RE

i) x®0=1; 2 o=
(i) (@) Bz=(z®xy)+tze

% 1®2004=c > Fcenig o

Given that for any real numbers x, y and z, @ is an operation satisfying
i) x®0=1,and
(i) (xDy)Bz=(z®xy)+z.

If 1©2004 = ¢, find the value of ¢ .

4. © de f(x) = (xf + 203 + di— 5)2004 42004 5 % f(\/§—1)=d’  d i o

Given that f(x) = (x* + 2x*+4x—5)20% + 2004. If f (J§ ~1) = d, find the value of d . d=
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Hong Kong Mathematics Olympiad (2003-04)
Final Event 4 (Group)

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

GAFEHER  FEATEF AL S IEH -

+f(@j » P el o

1. = fx)= 4 24 P=f(ij+f(ij+
4" +2 1001 1001 1001

X

4 and P=f L +f 2 + 1000
4" +2 1001 1001

If fix)=

1001

2. FAfx)=x—altx—15|+]x—a—-15]> H*® a<x<15 2 0<a<l15-
0 H_Af(x) ] E o L QO g o
Let f(x)=|x—a|+x—15/+|x—a—15],wherea<x<15and0<a<15.
If Q is the smallest value of f(x) , find the value of QO .

3. %2’":3":36 % RZl"'l’]‘\R FJ/’JI/'EIJLO
m n

If2m=3"=36 andR=£+£,ﬁndthevalue of R.
m n

4, F [x] 7 A A3 x chk A B blde [2.5]=2-
1 1 1
* a=l+—+—+--+ 2
= 2?7 3 20047
Let [x] be the largest integer not greater than x, for example, [2.5] = 2.

and S = [a] , find the value of S.

S=[a] > 48 -

If a:1+i2+i2+---+ 1 5
2° 3 2004

+f (—j, find the value of P .
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Hong Kong Mathematics Olympiad (2003-04)
Final Event Spare (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. HEA K n F, DTEAT F=F+F Fp=0% Fi=1-°
* a=Fs+Fy4+ .. +F4+Fs> Faig o

For all integers n, F, is defined by F,,= F,-1 + Fu2, Fo=0and F1 = 1. a
Ifa=Fs+Fa4+ ...+ Fs+ Fs, find the value of a .

2. Larxo mAEGA XP+x+2=0°F b=x0"+2x0°+3x0*>+2x0+ 1> b hiE o
Given that xo satisfies the equation x> + x +2 = 0. b=

If b = xo* + 2x0> + 3x0> + 2x0 +1, find the value of b .

N

3. Bl- % A - AR F RSV CHZM LAY A |
-1 A RCohiE - C=
Figure 1 shows a tile. If C is the minimum number of tiles
required to tile a square, find the value of C.

Fodd

4. FEX Sx+2y-100=0 +F d BB H x % y :l"}%é*fﬂ_é‘_‘%ﬁ{ﬂ o3
Fod g o
If the line 5x + 2y — 100 = 0 has d points whose x and y coordinates are both positive
integers, find the value of d .
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