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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.

Lo &% [x] AREAEE x I AREER - B {x)=x—[x] > #40 [1.1] = 1~ {6.9} = 0.9 M1 [5] =
50 F 25 =40 > 3K 2% {14 -
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"},

2. /INAFE 20100320 FYSCECETHEY ] o Bl E R g 11 BEERAY /A2 - SRIE L8 N
HIHEA ©
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.

3. HRIEEEE no 3% n!=1x2x3X%---xn > Al 0 4!=1x2x3x4 =24 o Kig/NYIEES ko
A3 kWY AT RL 6! -
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!.

_n(n+D(2n+1) .
- 6

4 IR ERE 0 12420 4t
KPP +47+77+ 431 1M
»  n(n+1)(2n+1)

6
Find the value of 1> +4* + 7% +---+317%.

It is given that 1> +2° +---+n

for any positive integer n.
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Questions 5 to 8 each carries 4 marks.

4 Az =~ 1 1 ~
5. = X = 2010 - Hij{f}%xﬁﬁé%& l’l%ﬁ - = =1> ;‘k X Xo e Xigo El/\j,fﬁ °
xn xnxn+l
If x, =2010 and L 1 for all positive integers n, find the value of xx, ---x,,, .
xn xn‘xn+1
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Let f(x) be a quadratic function which attains its maximum value at x=m . If

[/ £(odx=[ f(x)dx. find the value of m.

7. B 10 FEARBICHYRE Fr > SRRERAS 3k - Wl L Ty~ T2, M T3, - B
Y 3 RN B S IC R sRIES P R B IR =R Fr Rggcy - it
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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?

8. HEAT 95RIpHIE L 1 9 pymE o BRI FIE 9 sRmE Ptk 3 fiaedk 9 HEpRy —
(EOHEHE N R - AthAs 2 DA RN 5k a2 =78 ?
Fred has 9 cardboards with the numbers 1 to 9 written. He has to form 3 three-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 three-digit numbers?
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Questions 9 to 12 each carries 5 marks.

9. THMETVUMEIEREH a~b~c M d> Hfta>b>c>d - iRk a—b ~ a—c ~ a-d -
b—c ~ b—d Nl c—d WfE% > FHILHPUfERE 3~ 7~ 10 1 20 = 3R a—d HYEAHTHE
i
Henry thought of four positive integers a, b, ¢ and d where a >b > c > d . After computing the

valuesof a—b, a—c, a—d, b—c, b—d and c—d , he found that four of these values were 3,

7, 10 and 20. Find the greatest possible value of a—d .



10. fE—fEEsit - ZINEFFIE S (EEREE 5 G rybtiE » AR S MRS —ER > 2
IR o CRESUR T 5 E@ls - & eh P s RS A MEs o ) R EERAR LA
TEETSSE P —RYTE - HANESTUERE S > SRIBHTHIRER -

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.

gl WLl U

1L fERRiysAH > R Rl 0 & 9 HUANFEE -

Kttt ADABBC AR /AZHL - ABC
In the multiplication shown, each letter represents a different X CBA
digit from O to 9. Find the six-digit number represented by the ADABBC
product ADABBC.
12, @b @EE T AT, R AR B EsE B .
2

WEMZ Tk D> 2T, j* E- 35 AD YJE T,

7~ A>AE YJIEl T, /& A> AB=3 > AD=6 H. r A
AADE (IR vk o K k-

In the figure, the circles I'; and I', meet at A and B.

A line through B meets I', at D and I', at E. If AD is
tangent to I', at A, AE is tangent to I', at A, AB=3, D E

AD =6 and the area of AADE is \/Z , find k.
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Questions 13 to 16 each carries 6 marks.

13. %5 f)=sin[( -0zl HIHFL 1) =0 /£ 0< x<10 EHIAE 2 HfE 2

If f(x)=sin[(x*—x)7x], how many solutions are there to the equation f'(x)=0 in the interval
0<x<10?
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el » AD JZEIERE » B~ C~ E~ F F3lEIJH EAY A
PUEL > Hrf BF 52 AD [/ G » H. BF B CE &A%
LHNH » 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 c
ZBEC = x°, find x. D

<1 EHER 0<x<1 BROL 0 3K a® WK WTRE
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X2 =2ax—a’ —é
4

Let a be a constant. If the inequality <1 holds for all 0<x<1, find the

x*=2ax—a’ _E
4

greatest possible value of a”.

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

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.

AEAARER I B > RJZELL (0, 0) ~ (8, 0) ~ (8, 6) #l1 (0, 6) RIEKHESTIE » 1y SHIZELL G,
D~ (7, 1)~ (7, 3) N1 (5, 3) SSIEEHYIETTIE o — BRI m BYERHE R 73S FIYy
WAy [RIRFRE S SRR RS 1:7 BYREERSS » 3K m AT mREfE.Z A -

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.
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{5 6 WAFBACIERR ESFIEERT =[x+ =0 B 12 (@264 - 847 12

SRAGAR - 0B B 1~ 20> -~ 12 SEARFTHAERHEZE R E—oRIGHR - (115 6 Br—KJ5
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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?

Ll X2
Xj‘omdx El/‘ﬂﬁ"
Xt +2

Evaluate J'O W

CHla ~ a, >~ a, BIFEEE - AELU N GEEHOR )
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, +---+100q,, = 5300
a,+8a, +27a;+---+1000qa,, = 38300
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