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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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A department store has launched a ‘buy 3 get 1 free’ promotion. Each time when one buys 3
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?

2. & [x] ARFEAEE x WYEARAEE > H (x}=x~[x] > B0 [1.1] = 1~ {6.9} = 0.9 I [5] =
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Let [x] denote the greatest integer not exceeding x and {x}= x—[x]. For example, [1.1] =1,
{6.9} =0.9 and [5] = 5. If 2* =40, find the value of 2"},
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The figure shown is made up of 13 grids of size 1x1, and
1| B| 4

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.

4. /INEHE 20100320 FYSCFECETHEY] > 1B EmTe 11 BEERITY ) \AZH o SRIE/\AZB )N
Bl =
By permuting the digits of 20100320, Judy obtained an eight-digit number divisible by 11.

Find the smallest possible value of this eight-digit number.
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Questions 5 to 8 each carries 4 marks.

5. EA fx) KK A x=m BREERMAAE o> H n<0 - CHHPIE y = f(0)
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Let f(x) be a quadratic function which attains its maximum value n at x=m, where n<0.
Given that the area bounded by the parabola y = f(x) and the straight lines y=0, x=2 and
x=7 is equal to the area bounded by y = f(x) and the straight lines y=0, x=3 and x=8,

find the value of m.
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In the multiplication shown, each letter represents a

different digit from O to 9. Find the four-digit number
represented by the multiplier PQPP.
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Eric has 10 cardboards with the numbers 0 to 9 written. He has to form 5 two-digit numbers
which are divisible by 9 with these cardboards and arrange them in ascending order. In how

many different ways can he form these two-digit numbers?

8. {FPUiZ} ABCD tf1> AB=BC ~ ZABC=/ZCDA=90° H CD+DA=10 - 3k ABCD I1iH]
% o

In quadrilateral ABCD, AB=BC, ZABC = ZCDA=90° and CD+ DA =10. Find the area of
ABCD.
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.
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In a game, the player has to shoot 5 balls into one of the 5 vertical tracks, and wins if the 5
balls turn out to be collinear. (The figure below shows 5 examples, among which only the
second and fifth outcomes are winning.) If each ball must get into one of the tracks with equal

probability, find the probability of winning.

g
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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

FFE cos[(x® +20x+10)7] =0 7F 0< x <10 WA 2/ f# 2

How many solutions are there to the equation cos[(x’+20x+10)7]=0 in the interval

0<x<107?

we [x] AREAEHE x AR AR > H (x}=x—[x] > §I0 [1.1] = 1~ {6.9} = 0.9 F1 [5] =
5o FxonIEE - B 2[x]{x}+4=3{x}+3x o K x A AIREfELLAT -
Let [x] denote the greatest integer not exceeding x and {x}=x—[x]. For example, [1.1] = 1,

{6.9} = 0.9 and [5] = 5. If x is a positive number such that 2[x]{x}+4 =3{x}+3x, find the

sum of all possible values of x.
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

ST VUE RS a ~ b~ c Ml d > Wk1S a+b ~ a+c ~ a+d ~ b+c ~ b+d Hl c+d
HfiEfR - SELECrPPULEE 41 ~ 70 ~ 82198 » 3K a+b+c+d HIfH -

Gloria thought of four positive integers a, b, ¢ and 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 41, 70, 82 and
98. Find the value of a+b+c+d .
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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?

el » AD JZEIERE » B~ C~ E~ F F3lEIJE ERY A
PUEL > Hrf BF 52 AD [/t G » H BF B CE f&E&1%
HNH » 5 ZFEH = 54° ~ ZBGD = 126° ~ ZCED
=36° H ZBEC=x°> K x o G

In the figure, AD is a diameter of the circle. B, C, E,

F are points on the circumference such that BF meets

AD at G and that the extensions of BF and CE meet at

H. If ZFEH = 54°, ZBGD = 126°, ZCED = 36° and ~ ** E ¢
ZBEC = x°, find x. D

£ AABC 11> AB=AC=x+1 H BC=1 - 2414 f iWiE DA=DC 1 DB=BC ) D
ATl > SR x B

In AABC, AB=AC=x+1 and BC =1. Given that there is only one point D on the plane
satisfying DA = DC and DB = BC, find the value of x.
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Questions 17 to 20 each carries 7 marks.

17.

18.

19.

AR | > RIZLL (0, 0) ~ (8, 0) ~ (8, 6) #l1 (0, 6) FIEEHIESTIE - 1y SAZELL G,
D~ (7, 1)~ (7, 3) IG5, 3) [BIERSEYIETTTE o —BRBRRT m BYIERME R 73 Rl
WAy o RIS 43 RRIATELL RS 1:7 MRS © SR m B lREfE.Z A1 -

On the coordinate plane, R is the rectangle with vertices (0, 0), (8, 0), (8, 6) and (0, 6) while S
is the square with vertices (5, 1), (7, 1), (7, 3) and (5, 3). A straight line with slope m divides R
into two parts of the same area, and at the same time divides S into two parts whose areas are

in ratio 1:7. Find the sum of all possible values of m.

75 6 R FBHEAR EATEVERT o -] |x+[|=0 - BI6A 120224 - 34 12

SRAGAR - 0BIEN B 1~ 20> -~ 12 SIEEFTAERFEZE R E—oRIGHR - (1% 6 r—KJ5
REMIFTAA AR o A 20 DREAN [R5 0 AR 2

The expression x’ —l:l x+|:|:O is printed on 6 cardboards of different colours, so that

there are altogether 12 blanks. One is given 12 stickers, with the numbers 1, 2, ..., 12 printed
on them, and is allowed to put one sticker onto each blank, so that all roots of the 6 resulting

quadratic equations are integers. In how many different ways can the stickers be put onto the
blanks?
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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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Given q,, a,, ..., a,, are non-negative real numbers. Find q,, in the following system of
equations.
a,+a,+a,+-+a, =104
a, +2a, +3a, +---+10a,, =740
a, +4a, +9a, +---+100qa,, = 5300
a,+8a, +27a;+---+1000qa,, = 38300
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