Hong Kong Mathematics Olympiad 2003-2004
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 380 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
1. 3% A=12-22+32-42+ .. +20032-2004%» £ 4 &g -
LetA=1>—2%+32—-42+ ...+ 20032 — 20042, find the value of 4 .

2. F *B=2003 > C & B #ipidk> £ C iE o
If 2%B = 2003, Cis the units digit of B, find the value of C .

3. F xty+tz=10x2+y*+22=10 2 xy+yz+tzx=m > F m &g -
Ifx+y+z=10,x*>+y>+z>=10and xy + yz + zx = m, find the value of m .

4. ;;ugﬂgd:g“ryl—»;t#kaj,_,ﬂé O =% ¥ % 3 7% 2 1 2 4 7 11 16
7eo% 2003 cni2¥ &% x 7% y (70 R xy HE 3.5 8 1217
Arrange the natural numbers in the following order. In this 6 9 1318
arrangement, 9 is in the row 3 and the column 2. If the number 10 1419 .

2003 is in the row x and the column y, find the value of xy . é? 20 ...

5. % E=\12+6J3+y12-6J3 » £ E ¢hif o
LetE= \/12+6\/§ +\/12—6\/§ , find the value of .

6. ,{_r]a v A LRl E 00 2 E 10cm> OB 4]

LRehE 2> CAZNOBe® 82 A8 E 04 F - K A
£ B354 e ff £ K em? > K K g o (B 1 =23) G

In the figure, O is the centre of the bigger semicircle with
radius 10 cm, OB is the diameter of the smaller semicircle
and C is the midpoint of arc OB and it lies on the segment
OA. Let the area of the shaded region be K cm?, find the
value of K. (Take &t = 3)

O 10cm B

7. BRP O EAMZFEERy=—x+3y=x+1 y
2 oy=—x+19 *F I PEHIA hd fF A \ AN
R> K RiE o \ y=x+1
In the figure, let the shaded area formed by the yd
three straight lines y=-Xx+3
y=-x+3,y=x+1and y=-5x+ 19 be R,
find the value of R.

// > X

y=-5x+19—>

, AT o
8. % tzsm“g— v &t ehiE o

If t=sin4g—cos2 Z—ér , find the value of 7.
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10.

4H* »Ct AE 1 » AABC 4 ACDE % % i§
Z 44,5 2 F~G A ud BCHrDE éh¥ 8 -
£ AABC i  2_24cm? ACDE % # 2_60

cm? » AAFG o #FE_Qcem? > £ Q g o

In the figure, C lies on AE, AABC and ACDE are
equilateral triangles, " and G are the mid-points
of BC and DE respectively. If the area of AABC is
24 cm?, the area of ACDE is 60 cm?, and the area
of AAFG is Q cm?, find the value of Q.

a—

find the value of &.

**% 224 2 End of Paper ***
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D

Fofep £ X340 42-10x+3=0 32 fk=a?+PB%> R k hiE o
If o and P are the roots of the quadratic equation 4x> — 10x + 3 =0 and k= o + 3

2

P2
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
= 380 Fr ¥ %18 - & o Each correct answer will be awarded 1 mark.  Time allowed: 20 minutes

- 1 (1 2 1 2 3 1 2 3 4 1 2 99 . PN
. F X==+|Z+4—|+|S+=+=|+| =44+ |+ | —+—+-+— | F x g
2 \3 3 4 4 4 5 5 5 5 100 100 100

1 (1 2y (1 2 3)(1 2 3 4 1 2 99
If X==4|Z4+=|+|+=4—|+|=+=+—+— |+ | —F+—+-+— |,
2 (3 3} (4 4 4) (5 5 5 5) (100 100 1ooj

find the value of x.

2. F oz 38 6x4°— 13x65+6x9 =0 e #KT > K z iE o
If z is the positive root of the equation 6x4* — 13x6* + 6x9* = 0, find the value of z .

3. FE (PG ok BIAXENEE=ZEAHERG 25em 2 H= ok B cm & o7 PBF
Wit FH Kk aiE e
If there are at most £ mutually non-congruent isosceles triangles whose perimeter is 25¢m and
the lengths of the three sides are positive integers when expressed in cm, find the value of .

4, A o g~b FR BT RE a’=2004 2 p2=2004° FiHEA N a<x<b GEHc x
Foh B R K E
Given that a, b are positive real numbers satisfying a* = 2004 and b = 2004.
If the number of integers x that satisfy the inequality a <x < b is A, find the value of / .

5. % R B §r FHc2 fvf_ 1000(E ¢ R>1)> £ R ek ] & o
If the sum of R consecutive positive integers is 1000 (where R > 1), find the least value of R.

6. Fa-b %2 ¢ A1 F#® abctab+bctact+a+b+c=2003> f abc k| @ o
If a, b and c are positive integers such that abc + ab + bc + ac +a + b + ¢ =2003,
find the least value of abc .

7. “® ¥ » ABCD #42;» AB~CD #3> BC- %4 % B A
AC v BD #p 3% Xo % AB=9cm > BC =12 cm
CD=16cm » ABXC e #4 5 Wem?> & W aig o
In the figure, ABCD is a trapezium, the segments AB and CD X
are both perpendicular to BC and the diagonals AC and BD
intersect at X. If AB=9 cm, BC =12 cm and CD = 16 cm,
and the area of ABXC is W cm?, find the value of W. C D

8. 3% y=1logioov2+logiaood/5+1ogian’7 » F y i e
Let y = logi400 2+ 10g14oo‘°{/§+ 10g14oo§/7 , find the value of y .
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9. “W®*¥ > AABC { %"= 473> AB=AC % LABC=280°-

A
= P H_AB }t - 8% {8 AP=BC > LACP=k°> % k g o
In the figure, AABC is an isosceles triangle with AB = AC and L4ABC = 80°.
If Pisapoint on the AB such that AP = BC, ZACP = k°, find the value of &k . P
[.80°
B C

10. #2- Pla,b) 28 x—y+1=0 1+ @82 P &2 A1, 0) 2 Fpeip{cg, P &9,
B(3,0) 2 FFenjedp2 fri s ] » K at+b i -
Suppose P(a, b) is a point on the straight line x —y + 1 = 0 such that the sum of the distance

between P and the point A(1,0) and the distance between P and the point B(3,0) is the least, find
the value of a + b.

**% 224 2 End of Paper ***
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