Hong Kong Mathematics Olympiad (1992 - 93)
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.  Xis apoint on the line segment BC as shown in figure 1. D
If 4B =7, CD =9 and BC =30, A e
find the minimum value of AX + XD. 9
LBl-° X % BC V-8..¢ 5 AB=7>CD=9 % ! R
BC=30+ % AX+XD thi | & 3 x c

(Figure 1) (B]- ) <€ 30 >

2. “®=- " »ABCD i - w83, 29¥ AD//BC> @ AC~BD 2 A > D
3 0° @ wABOC cm §f =36 » AAOD g §f =25 fr
A5 ABCD g fi o S
In quadrilateral ABCD, AD // BC, and AC, BD intersect at O (as
shown in figure 2). Given that area of ABOC = 36, area of AAOD = B > C
25, determine the area of the quadrilateral ABCD. (Figure 2) (Bl =)

3. AWM= Y ABCD %- HE 5 8(W2+1) i = e K1 A A/ B

LEN | ST E

In figure 3, ABCD is a square of side 8(\/5 +1). Find the radius

of the small circle at the centre of the square. \

(Figure 3) (Bl =)

4, A wBI ] P 30 chz LEEAMY ERA - B REEHE 2 & 5 hfd #icehpes o
Thirty cards are marked from 1 to 30 and one is drawn at random. Find the probability of getting

a multiple of 2 or a multiple of 5.

5. — &3 EFDZEI R DR AR E 12072060 o K% g F A o
The areas of three different faces of a rectangular box are 120, 72 and 60 respectively.

Find its volume.

2_n(h+H@2n+1)
6

6. ¥zt Fien 12422 4+...4n

Fo 122+ 142+ 162 + -+ + 402 ehig o

2 = n(n+1)(2n+1)

For any positive integer #, it is known that 124224+ 5

Find the value of 122+ 142+ 162+ --- + 402 .
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10.

Fxfey A8 PRy =117> £ x @ig -

If x and y are prime numbers such that x> —y? = 117, find the value of x .

F 54000 chi Fl#cd m B K om E o

If m 1s the total number of positive divisors of 54000, find the value of m .

Fa i-F# Y dd-a-1=0> % a*-2a3+3a*>-2a+10 g -

If a is a real number such that a2 — a — 1 =0, find the value of a* — 24> +3a%>—2a + 10 .

AWz ¢ »BDE 2 AEC %3 % ~AB=2-BC=3- B
ZABC =60° ~4AE:EC=1:2°3% BD:DE=9:1 %
= & 2ADBA thih # _aB
20 D
In figure 4, BDE and AEC are straight lines, 4B =2, BC =3,
ZABC =60°, AE: EC=1:2.1fBD: DE=9 : 1 and A E ¢
a3 (Figure 4) (B =)

area of ADBA = 2—0 , find the value of a .

**% 224 2 End of Paper ***
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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

. -2 P @E%y-353 Q s 102 kmed # ppdesh 29 P L 4kmh @R
K854 m O Bl Sknh @ & S Ao s 8 SRR IR 1L km 47 -
Acar Pis 102 km north of another car 0. The two cars start to move at the same time with

P moving south-east at 4 km/h and Q moving north-east at 3 km/h. Find their smallest distance
of separation in km .

2. FosP AP P-3x-3=0 HF > £ P+ 12B hiE o
If o, B are the roots of the equation x> —3x—3 =0, find the value of o’ + 12.

3. tB-" =& ABC w5 10cD~EZ2 F ~»% 5 AB~BC C
5 CA engk® B %_AD:DB=2:3>

o AABE i ff = w §3) BEFD o 4% o % AABE tha g% o F S

As shown in figure 1, the area of AABC is 10. D, E, F are points on

AB, BC and CA respectively such that AD : DB =2 : 3, and area of A D B
AABE = area of quadrilateral BEFD . Find the area of AABE . (Figure 1) (F1- )

4, H-T5+tFH 20 FE R A FVETRLANBRE ?
What is the maximum number of regions produced by drawing 20 straight lines on a plane?

5. Fr @G D FEhd i 30240 RE Y Bk - o
The product of 4 consecutive positive integers is 3024. Find the largest integer among the four.

6. R (x+2)x+3)x+4)(x+5)=3 F Rk
Find the sum of all real roots of the equation (x + 2)(x + 3)(x + 4)(x + 5) =3 .

7. F a i-F¥#oF a’=8031810176 > F a g o
If a is an integer and a’ = 8031810176 , find the value of a .

-3x-3y=1

2 x>y>0> F x ehig o
xy =1

2 _ 2
8. EF x %2 y FF¥# ¥ {X Xy+y
2 _xy+y*-3x-3y=1

andx>y>0,
xy =1

If x and y are real numbers satisfying {X

find the value of x .

9. - R AJREGARIES Sw o ¥ E Bl Rk - e
Fbr 3 Ak 3 AP o
Each side of a square is divided into four equal parts and straight lines are
joined as shown in figure 2. Find the number of rectangles which are not
squares. (Figure 2) (Bl =)

10. % 0°<6<90°» »® cosé)—sine:\/Bg » . cosO+sin® g o

If 0°<0<90°and co0sO-sin6= %, find the value of cos 0 + sin 6.

*x% 2L 2 End of Paper ***
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