Hong Kong Mathematics Olympiad (1996 — 97)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t F£ ¥ % 1 - 4~ o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
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Let n be a positive integer. If n?=29p + 1 where p is a prime number, find the value of n .
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If the width of a rectangle is increased by %m, its area will be increased by %mz. If its length

is decreased by % m, its area will be decreased by %mz. Let the area of the rectangle be x m?,

find the value of x .

3. ¥ s & 1234 2473 & FEknfe K s 2 0E o
If s is the sum of all positive factors of 1234, find the value of s.
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Let x:l,findthevalueof X+2x=3 2X+5 .
X x-1 X +3x—6

5. Findthevalueof 12—22+32_42+ . +992_-1002.
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If yz:zx:xy=1:2:3,findthe value of — l

yz X

7. KA mHF R XX+ LDEP+Hx+1)=x-
Find the real roots of the equation: x(x + 1)(x? + x + 1) = x..
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There are 6 students in a class. Everyone sends one Christmas card to each of the rest of the
class. Find the total number of cards sent out by the class.

9. & 2x°-8x+k=2(x-2)%*+9 > & k z & o
If 2x* —8x+k =2(x—2)*+9, find the value of k .

10. -+ =% 1357p1357p ¥ 4L 9 ﬁ“ﬂﬁ: Rk p 2 e
If the ten-digit number 1357p1357p is divisible by 9, find the value of p .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

# 38t F£ ¥ % 1 — » o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes
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If a1, @z, as, --- and by, by, bs, --- are arithmetic sequences, where a; = 25, by = 75 and ai00 + b1oo

= 100. Find the sum of the first 100 terms of the sequence a1 + b1, a2 + by, --- .

2. =2 2 =l X = (k1) g P -
X+2

If f(x)= % and x1 = 1, Xn = f(Xn-1), find the value of xqg.

3. ABCD :-#7,> #+¢ AB//DC % ADCE tha f#: ADCB s f#=1:3
4 ADEC & # : AABD e f# o

ABCD is a trapezium, where AB // DC and area of ADCE : area of ADCB =1 : 3, find area of
ADEC : area of AABD .
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Let x be a positive integer.

If %(%(%(x —1)—1] —1) is divisible by 3 , find the least possible value of x .
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Pipe A alone takes 20 hours to fill a tank and pipe B takes 5 hours to fill the same tank alone. If
pipes A and B together take x hours to fill the tank, find the value of x .
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Each interior angle of a regular polygon exceeds the exterior angle by 150°.

Find the number of sides of the polygon.
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If x+ =3, find the value of X’ +i2.
X X

e b Bhjreg? 25X BELE B2 7T B 2325 Bk TIHEL 320
+ 5 B 2B @ o

Five numbers are in arithmetic progression. If the largest number is 7 times the smallest one
and the average of the five numbers is 32, find the smallest number.

BP=BLEirom 225 Fs- = iﬂj?ﬁ?ﬁﬁi]%’ °
= 472 % % 5 (180+180V3)em > & r i -
In the figure, three identical circles with radius r cm are tightly enclosed in a triangle.

If the perimeter of the triangle is (180+180\/§)cm, find the value of r .
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Two fair dice are thrown.

Find the probability that the sum is less than 5 and at least one die is a ‘2°.
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