Hong Kong Mathematics Olympiad 1998-1999
Heat Event (Individual)
L AP o PR KT AE > PV IAH - FFFL 40 & 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
38 t F£ ¥ %1 - » o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
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The circumference of a circle is 14w cm. Let X cm be the length of an arc of the circle, which

subtends an angle of % radian at the centre. Find the value of X.
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In Figure 1, ABCDEF is a regular hexagon with area equal to 33 cm2,

Let X cm? be the area of the square PQRS, find the value of X.
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8 points are given and no three of them are collinear.
Find the number of triangles formed by using any 3 of the given points as vertices.
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In Figure 2, there isa 3 x 3 square. Let Za + Zb + ...+ Zi = X°, find the value of X.
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10.
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How many integers n are there between 0 and 108, such that the unit digit of n®is 1?
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Given that a, b, ¢ are positive integers and a < b < ¢ = 100,

find the number of triangles formed with sides equal a cm, b cm and ¢ cm.
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A group of youngsters went for a picnic. They agreed to share all expenses. The total amount
used was $288. One youngster had no money to pay his share, and each of the others had to pay

$4 more to cover the expenses. How many youngsters were there in the group?
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A two-digit number is equal to 4 times the sum of the digits, and the number formed by

reversing the digits exceeds 5 times the sum of the digits by 18. What is the number?

@ 5T 7B e s 1001 97 A A 5 46 0 K% A S o

Given that the denominator of the 1001 term of the following sequence is 46,

find the numerator of this term.

1121231234
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In the following addition, if the letter ‘S’ represents 4, what digit does the letter ‘A’ represent?

SEE
SEE
SEE

+ YES
EASY
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“+ 38 1t #£ ¥ % 19 — » o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes
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If a is a prime number and a? — 2a — 15 < 0, find the greatest value of a.
2. »* a:b:c=3:4:5 % a+b+c=48> & a-b-c =g -

Ifa:b:c=3:4:5anda+b+c=48, find the value ofa—b —c.

3. & Iog(\/3+\/§+\/3—\/§) g o
Find the value of Iog(\/3+\/§ +\/3—\/§j.

4, REWE X+4y-2=0 &3 F LTSz &350 ff o
Find the area enclosed by the straight line x + 4y — 2 = 0 and the two coordinate axes.
5, PFd 1 Bieehp Ry T4 > 2 B % 198 =5 ok 123456789D1112------ o

198 iz

T iR fioik 9 “f AR HC o
Natural numbers are written in order starting from 1 until 198th digit as shown

123456789101112------ . If the number obtained is divided by 9, find the remainder.
198digits

6. 2,a,5b,8 sTHEci: 6% n 5 a2a+1,11,b,2b+3 T EEc > K n HiE o
The average of 2, a, 5, b, 8 is 6. If n is the average of a, 2a+1, 11, b, 2b+3, find the value of n.

7. FEPp=2x%-4xy+5y?-12y+16 H ¥ x 2 y FEFH Fop k] E o
If p=2x?—4xy + 5y? — 12y + 16, where x and y are real numbers, find the least value of p .

8. & 333%5 i i=#cF o
Find the units digit of 333%,
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% (=AB+BC+CD  f/lehf | & -
In Figure 1, ZMON = 20°, Ais a point on OM, OA = 4y/3,Disa point on ON, OD = 83,
C is any point on AM, B is any point OD. If / = AB + BC + CD, find the least value of /.

C

g],_
(0] B D N Figure 1
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In figure 2, P is a point inside the square ABCD, PA =a, PB =2a, PC=3a (a>0).
If ZAPB = x°, find the value of x.
A D

Bl =
B C Figure 2
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