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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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Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,
all answers should be given in exact numerals in their simplest form. No approximation is accepted.
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Questions 1 to 4 each carries 3 marks.

1. [ifl1 - ABCD RLEV[' |5 )35 - BCE fLfriet - )
¥ AD=BC - ZDCE = 123° Jij ZADC = x° » if*
X o
A

In the figure, ABCD is a cyclic quadrilateral and
BCE is a straight line. If AD=BC, ZDCE = 123°
and ZADC = x°, find x.

2. F%A B~ CERSAE AR v = (FE o B AR CRLT S i oy B AT C JI[RLE
gi{f - =151 P(A)=0.2012 + P(B)=0.05 Al P(C)=0.12 - ¥, D=AUB - i P(D'|C) -
1 D' &S DU RET -

Let A, B, C be events in a probability space, where the events A and C are mutually exclusive,
while the events B and C are independent. Given P(A)=0.2012 , P(B)=0.05 and
P(C)=0.12.If D=AuUB, find P(D'|C), where D' denotes the complementary event of D.

3. Ff’;“a ) ET'LE’IE“?{—{[FI?J’EI\% T HH ax +(a+b)x+b=0 FEifim > Fmo

Let a, b be non-zero constants. If the equation ax® + (a+b)x+b =0 has a repeated root m, find

m.

X+13 x=14 20
If \/X_14 +\/X+13 _ 4L \here x>0, find x.
x+13 \x-14 20
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Questions 5 to 8 each carries 4 marks.

2012°+2102° 4114

5. &t =
TV = T xao0

proget ] AL o

2012° +2102° 4114
x® +2012° X+2012°

Find the smallest real root to the equation

6. Fa-b-c-d-eMIEREre ¥ ax +bx + o +dx+e =0 F I 2 [ - 1]

A ex® +dx’ +ox’ +bx? +ax =0 | %P gEE 2

Let a, b, ¢, d, e be non-zero constants. If the equation ax* +bx® +cx* +dx+e =0 has exactly 2
real solutions, how many real solutions are there for the equation ex® + dx* +cx® +bx* +ax=07?

7. AT PUETECE BRSO PR T 0 = 9 R (O [ﬁjﬂ"ﬁj [t

AR AR o AR ABBA TS AP B e BCB

DB
In the multiplication shown, each letter represents a digit from 0 to 9 _
n ultiplicati W p igi ABEBA

(different letters may represent the same digit). Find the four-digit number
represented by the product ABBA.

8. F\IHEHrnF = bl Eo i Ry R S H AR ISR Ry R L
nFGEL TIEEY o P 1231 A1 2332 RL TEERE, 0 1234 A1 15611 FI AL TR o
2P TiEr, A 20129

If a positive integer n has three or more digits, has the first and last digits equal and all other
digits different from the first and last digits, then we say that n is a ‘good’ integer. For example,
1231 and 2332 are ‘good’ integers, while 1234 and 15611 are not ‘good’. How many ‘good’
integers not exceeding 2012 are there?
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Questions 9 to 12 each carries 5 marks.

11.

11.

12.

=I5 p=a’~b® » 1 p L] 100 iVETE > fhya -~ b E‘Ut VIR o aﬂ‘ b [y HEERT 1
FUH = (AL 2 O ERRE > DI~ (R 3PV e B p F ) 2 DI T IFIFY = 2
Given p=a”—b?, where p is a prime number less than 100, while a and b are integers. Of the

two integers a and b, one is divisible by 2 and the other is divisible by 3. How many different
possible values of p are there?

[BFIT > ABC AT DEF £ hLE3E = 21 > = 5T llkL 13 71 A
7 E |1 ADEF 5 2 47 AABC[J’Q'EH[ et
AR o T AD? U - E

In the figure, ABC and DEF are equilateral triangles with
side length 13 and 7 respectively, such that ADEF lies
wholly within AABC and the two triangles have the same
centre. Find the maximum possible value of AD?. B C

A xyz =1400 F| 2 PAE - %wfﬁif?

How many sets of positive integer solutions are there to the equation xyz =1400 ?

ypqﬁlaﬁﬁ y = ['[;{7'} WU” X~ Y FIZ Eh[E e B = A
G e W ﬂ[‘ [E!ll o EIJ[EH I—EIJ— gHF, |F[[ tH
XYZW Ebw”ﬁﬂ% RGPS R 1 20
FRYTPIHP

In the figure, three circles centred at X, Y and Z
respectively are externally tangent to each other. W is
a point on the circle centred at X such that XYZW is a
rectangle. If the length of a diagonal of the rectangle
is 20, find the perimeter of the rectangle.
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

TR 5432180 pufe i = AR g o

Find the last five digits of 54321%3%.

Te [ TXT AR AT - TR e TR AR T K T TR
W t'%;mif?j A T”%!ﬁ Efﬁxif? [ AR B FIES R T o T kﬁ”ﬁ{ﬁ it -

In each cell of a 7x7 table there is a positive integer. It is known that there are altogether k
different positive integers in the entire table, and that whenever two cells share a common
vertex, the sum of their two numbers must be prime. Find the greatest possible value of k.
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Given that the function f satisfies the following conditions:

f(x), f'(x) and f"(x) exist and are real for any real number X;

f'(x) < f(x) for any real number x;

f(x)=0 forall x>0;

f(x) = Ax" for all x<0, where A is a fixed positive constant and n is a fixed positive

integer not exceeding 100.

Find the sum of all possible values of n.

=1 SETENER a =308, 8, +2 - HIEETEL 8y T 2P 2
Let a, =1 and define a,,, =3a,a,---a, +2 for positive integer n. How many digits are there in
the positive integer a,;?
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Questions 17 to 20 each carries 7 marks.

17.

18.

19.

I% a -~ x BV il 17x" +34ax’ + (25a% +10)x” +(8a° +10a)x +(a* +25) =0 - f a FrE|

i L <

Let a, x be real numbers such that 17x* +34ax® + (25a* +10)x” + (8a° +10a)x + (a* +25) =0.

Find the product of all possible values of a.

- EfRLFEEEE VABCD - Hl % ABCD hLiE
= & 10 o= h oy W
VA=VB=VC =VD =20 « Y[/ » FLhffse
P BC B9 b o AB A DC IS -
F O E O L 3 UL Vo o
Ve

Water is poured into the pyramid VABCD in
which the square base ABCD has side length 10
and VA=VB =VC =VD =20. The pyramid is now
placed so that BC is on the ground while AB and
DC are vertical, as shown in the figure. If the
height of the water level from the ground is 3 and
the volume of water is V, find V2.

[AIFIT > ABCD fL /5 385 » ZABC JLET | -
M A1 NS5[k B £ AD A1 CD fiu= L » [ H ]
FL ABMN FlfJir'fu\ ° jE'I MN = 3 F’IJ BD =4, :f
BH -

In the figure, ABCD is a parallelogram and ZABC
is obtuse. M and N are the feet of perpendiculars
from B to AD and CD respectively, while H is the
orthocentre of ABMN. If MN = 3 and BD = 4, find
BH.




20. I% f(x)=1-]1-2x| » =" 0<k<1 o FZHPI] k- f(k) ~ F(fK) ~ F(F(FK)) ~ -
FIE ] 6 {0 A9 - KR o -

Let f(x)=1-]1-2x| and 0<k <1. If there are exactly 6 different numbers in the infinite
sequence k, f(k), f(f(k)), f(f(f(k))), ..., find the greatest possible value of k.

iy
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