Hong Kong Mathematics Olympiad 2001-2002
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
* {51 F& ¥ =1 - & - Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
1. Ky 3 &FFO%  BHEFABZ 1D 9 FAP- 35k LR Dt e F
PEBHPPES o (F R ABAE X DA >
There are 9 cards, numbered from 1 to 9, in a bag. If 3 cards are drawn together at random, find
the probability that all are odd. (Express your answer in the simplest fraction.)
2. © i @3 =150b> % a v b AL Bl o b o] B o
Given a® =150b , and a, b are positive integers, find the least value of b .

Ja++b

3. Q4??005150:7’_9 a~b HpREeF atb=y > Fy g
Suppose cos 15°= @ , and a, b are natural numbers.

If a+b=y, find the value of y .

4, PF#F203-455832F AT O 2l R Hafeo
Each of the digits 2, 3, 4, 5 can be used once and only once in writing a four-digit number. Find
the sum of all such numbers.

5. . AABC > DE//BC > FE//DC» AF=2>FD=3 v DB=X- A
F X eniE o E
In AABC,DE /| BC,FE /I DC,AF=2,FD =3 and DB = X. R
Find the value of X. D >»—\E
B > C

6. F-FIpHEeFVoe FELERLZ 9510010421 fEREIP &2 B35 f -
If the lengths of the sides of a cyclic quadrilateral are 9, 10, 10 and 21 respectively,
find the area of the cyclic quadrilateral.

7. %Ea ble=d) 5, y la=c)b-d) .,

b-c)(d-a) = (a-b)c-d)
If ( )(C d) = 3, find the value of w.
(b-c)(d-a) (a-b)(c—d)
8. ExX +kx*+3 Kf ooX+3 0 HAesEs X+1 ﬂf AR ek 20 ok eniE o
When the expression x> +kx* +3 is divided by X+3, the remainder is 2 less than when
divided by (x+1). Find the value of K.

9. Al enk B R E 18 F R E: r B s FEI R B
Fr ehiE o
Given that the perimeter of a sector of a circle is 18. When the radius is 7, the area of the sector
attains the maximum value, find the value of r.

10 e S f(x-}—ljzxz—l—% ’ T\ f(5) Eﬁfg’.‘_ °
X X
X

Given f (X +lj =X +i2 , find the value of f(5).
X

**% 22X 2 End of Paper ***
C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOHeat\HKMO2002heat.docx  P.1



Hong Kong Mathematics Olympiad 2001-2002

Heat Event (Group)
pLEEER o PR EF AE > XL DA o P20 A 4B

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

l.

FHEF- RARYEY 2 s A= X 0 ® v v d 2 AR TR RS B Tt BS54
3 EPBEFEAARET v A ABHEWERIE T16:50 RIE P - A AT
P 50 408 Bt A R AT bRk P o

A bag of sweets is distributed to three persons 4, B and C. The numbers of sweets obtained by
A, B and C are in the ratios of 5 : 4 : 3 respectively. If the sweets are re-distributed to 4, B, C
according to the ratios 7 : 6 : 5 respectively, then one of them would get 40 more sweets than
his original number. Find the original number of sweets obtained by this person.

i g bre 52 BREH &K HP=3375 f ace#kiE o
Given that a, b, c are three consecutive odd numbers and 53 = 3375, find the value of ac .

KEd LT a 2 EN M+ <3 Bt EURaHE po R policE o
Let p be the area of the polygon formed by the inequality |x| + |y| £ 3 in the Cartesian plane.
Find the value of p .

Fo 72003 100 ek dk o
Find the remainder of 72°03 + 100 .

ek F B xSy B RS 2P+ 3xp=35 K xy gkt @ o
If real numbers x, y satisfy the equation x? + y? + 3xy = 35, find the maximum value of xy .

4oBl- > B A~B~C~D~E =% 110 5 Flw -
BRIY o & 5 LDEO=45°> ZAOE=100° »
ZABO =50° > ZBOC=40° 2 Z0ODC=x°>

Foox en#iciE o

In figure 1, points 4, B, C, D, E are on a circle with
centre at 0. Given LDEQO = 45°, ZAOE = 100°,
ZABO = 50°, ZBOC = 40°, and LODC = x°,

find the value of x .

D
B - (Figure 1)

20 BrErer 2B R X RI0BE - &F Bz rw ikt kz 1310 H° - B Kep
Hried > V- BRAF2LIBI - FHABRY TF LB B

foi T e RISl L A P o

20 balls are put into 2 bags with 10 balls in each bag. The balls in each bag are labeled numbers
1 to 10, all balls in one bag are white and all balls in the other bag are black. If one ball is drawn

from each of two bags,
find the probability that the number of the white ball is greater than that of the black ball.
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8.  4r@l=» PQ~PO,~0,Q 4~ % E 12O~
O2 N O3§[ﬁ]luﬁ7£rﬁ]C1‘C2‘C3ﬁ’l
BRI Cyp it X C & ohoran
LRI C~C3° %5 PO=24>
KR Caeng f& (B n=3)°
In figure 2, PQ, PO,, O,Q are
diameters of semi-circles Ci, C2, C3 with

centres at O,, O,, O, respectively, P 0, 0. O3 Q
and the circle Cs touches Ci, C2, and Bl= (Figure 2)
Ci.If PO=24,

find the area of circle Cs. (Take 7 = 3).

0. v FHca~b RE A ab—a—-b=12> F ab g o
Given that a and b are positive integers satisfying the equation ab —a— b =12,
find the value of ab.

.. . 1 ‘
10. ©4r= 47, ABC ¥ th /4 5 - % & ’smzC—coszC:Z » AB=+/40 2 BC=x> % x

Sl iE o

1
Given that Z4 is a right angle in triangle ABC, sin?> C — cos?> C :Z ,AB =40 and BC = X,

find the value of x .

**% 224 2 End of Paper ***
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