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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.
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Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.
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The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.
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Questions 1 to 4 each carries 3 marks.
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The figure shown has perimeter 8, possesses reflectional

symmetry and is made up of 3 squares of side length 1. If X and Y

are two points on the perimeter and the straight-line distance

between X and Y is d, find the greatest possible value of d.
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A department store has launched a ‘buy 3 get 1 free’ promotion. Each time when one buys 3
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articles, one is entitled to get an article for free, subject to the condition that the value of the
free article must not exceed each of the three purchased articles. If Macy wants to get 15
articles valued at 1 dollar, 2 dollars, ..., 15 dollars respectively, what is the minimum amount

(in dollars) that she has to pay?

3. MFRELE A 13 {8 1<t JRsRL e s > Horp Ry
R R — {8 - 5 A 2x2 1R 4| E
Y PU{E JiAE A B2 Bo IS A » 3R A+ B HY

3|1 D| 6
/NATRESE -
2|1 C |5
The figure shown is made up of 13 grids of size 1x1, and
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inside each grid there is a positive integer. If the sum of the

numbers in the four grids of any 2x2 square is the same, A

find the smallest possible value of A+ B.
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For positive integer n, let n!=1x2x3X---Xn . For instance, 4!=1x2x3x4 =24 . Find the
smallest positive integer k for which the product of the digits of k equals 6!.
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Questions 5 to 8 each carries 4 marks.
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Alice had two congruent sheets of paper in rectangular shape. She built a big rectangle with
them by two different methods. It is known that the lengths of the diagonals of two big
rectangles are 19 and 22. Find the length of the diagonal of the rectangular sheet of paper.
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In the multiplication shown, each letter represents a different
digit from O to 9. Find the seven-digit number represented by the
product BCADEEE.
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In a class there are 9 students, numbered 1 to 9. In how many different ways can the students
be divided into 3 groups of 3 students each such that the sum of the numbers of the students in

each group is divisible by 9?7
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There are cards in 10 different colours. For each colour, there are 3 cards, with ‘1°, 2’ and ‘3’

written respectively. Now 3 cards are to be chosen so that the sum of the numbers on two of

the cards is equal to the number on the third card. How many different choices are there?
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Questions 9 to 12 each carries 5 marks.
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In the figure, ABC is an acute-angled triangle. D is the
foot of perpendicular from A to BC. If AD =8, BC =11

and AB*>— AC?* =66, find the area of AACD. C b B

W B SAEIETP AR B DU ARy T rpel - AR O Bt > 2
RABTEHID A EATE - SefBIT28 1 2R~ 55 2 KRS 5 KAHERYHLG 3505 A ~ B Hl
E - Fnti PR > ORI A BEJEEEE 100 K > 1) E AT B BYESTEREERIE 230 K
KPP EHYRIE (DURREAL) -

Two athletes ran on a circular jogging track in the same direction, each at uniform speed. They
started from point O at the same time and then met on the track repeatedly. Let their first,
second and fifth meeting points be A, B and E respectively. When measured along the track,
the shortest distance between O and A is 100 m while the shortest distance between E and B is
230 m. Find the length of the track (in m).
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Let a, b, ¢ be non-negative real numbers satisfying a+b+c=1. Find the smallest possible
1+2ab+2bc+2ca

a+2b+3c

value of

B x] RENEE x B KB Blal [11] =1~ [69] =6 K1 [5] =5 ° %5
[0.107] =[0.1(n— )] + ECrp n S TSAA3E 100 (YTESLRY - [ n 45 2 A (E AR ARG FTRE (2
Let [x] denote the greatest integer not exceeding x. For example, [1.1] =1, [6.9] =6 and [5] = 5.

If [O.lnﬂ'] = [O.l(n—l)f[] where n is a positive integer not exceeding 100, how many different

possible values of n are there?
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Questions 13 to 16 each carries 6 marks.
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Let g(x)= Ty 4++/x—4 - Find the value of g(g(g(---g(13)---))) correct to 3 decimal places.
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If two positive integers are to be chosen such that their H.C.F. is 5 and their L.C.M. is 900,

how many different choices are there?
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A class of students sat for an examination. There were 5 questions, numbered 1 to 5. For any
two questions, the number of students who answered both of them correctly is equal to the sum
of the two question numbers. (For example, 14+3 =4 students answered both Questions 1 and
3 correctly, 2+5 =7 students answered both Questions 2 and 5 correctly, and so on.) What is

the least number of students in the class?

T T VUM S a b~ c KT d> Hrfa>b>c>d < lMpRfS a=b ~ a-c ~ a-d -
b—c ~ b—d fl c—d WIfEL > FHILAPVUERE 7~ 9 ~ 14 F1 16 » 3K a—d FrAHIEEHZ
Al o

Ivy thought of four positive integers a, b, ¢ and d where a >b >c>d . After computing the

values of a—b, a—c, a—d, b—c, b—d and c—d , she found that four of these values were
7,9, 14 and 16. Find the sum of all possible values of a—d .
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Questions 17 to 20 each carries 7 marks.
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Let x, y, z be positive integers such that x< y<z and x+ y+z=155. Mandy computes the

H.C.F. of x and y, the H.C.F. of x and z as well as the H.C.F. of y and z. She finds that among
these three H.C.F.s, one is equal to the product of the other two. Find the sum of all possible

values of x.
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In the figure, AABC is isosceles with AB = AC. The four
circles are such that any two consecutive circles are
externally tangent to each other, each is tangent to AB and
AC, and the largest one is tangent to BC as well. The radii
of the smallest and largest circles are 8 and 27 respectively.
Given that the area of AABC can be expressed as p\/g

where p, g are positive integers, find the greatest possible

value of p.
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On the coordinate plane, there is a robot at the point (0, 0). There is a remote control for the
robot with four buttons, corresponding to the instructions ‘move 2 units to the right’, ‘move 3
units to the right’, ‘move 1 unit upward’ and ‘move 2 units upward’. Now the robot is to travel
to the point (7, 5) by pressing these buttons. How many different sequences of pressing the

buttons are possible?
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In a classroom, the teacher said to five students, Alan, Bob, Carl, Dick and Eason, ‘I have
written down a five-digit number N which is made up of five different digits. I will let Alan see
the ten thousands and thousands digits of N, let Bob see the thousands and hundreds digits, let
Carl see the hundreds and tens digits, let Dick see the tens and unit digits and let Eason see the
unit and ten thousands digits.” The teacher then let each student know two digits of N as said,

and then everybody sat in a circle and started the following conversation.

‘Raise your hands if you know a prime factor of N,” said the teacher, and then two
students raised their hands.

‘Raise your hands if you know a prime factor of N,” asked the teacher again, and this time
three students raised their hands.

‘Raise your hands if you know a composite factor of N,” the teacher continued, and then
two students raised their hands.

‘Raise your hands if you know two composite factors of N, said the teacher, but no
student raised their hands.

Then the teacher asked, ‘who knows the value of N7’
One student said, ‘I know. N is a multiple of 59.’

Assuming all students to be clever (which means that deductions can be made whenever

sufficient information is given), find N.
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