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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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Each answer must be given in the form of an integer between O and 9999. Follow the
instructions on the answer sheet to enter the answers. 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: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,

the answer should be rounded off to the nearest integer in the above range. Read the instructions on

the answer sheet in detail.

1. Hix~y~ 2 BIER > {15 X +y =xyz » Rz o (343)
If x, y, z are positive integers such that x* + y* = xyz, find z. (3 marks)

2. 3Rk 3% BRLL 121 K ERE - (343)
Find the remainder when 3* is divided by 121. (3 marks)

3. 40 y=33x MEEENTIEERR y=x R y=ax’ (Hrfr o~ b BHED HE

. b
@oikgﬁ’ﬂﬂﬁo (473)
By reflecting the graph of y = 34x along the line y =x, one obtains the graph of
y =ax” where a and b are constants. Find the value of b . (4 marks)
a

4. HERFGAEER MR E A (AFFRL 0 BHE) > HEiEd—
{HE 7T 1802 - AN R AR - IR A 8458 2 (473)
In a school, each student has a number consisting of four digits (which could begin

with 0) in which at least one digit is 1 or 2. Given that no two students have the

same number, what is the maximum number of students in the school? (4 marks)

5. AZVRITERT L858 PR TR I =R (A e TR
= ? (453)

How many ways are there to choose three points from the vertices of a regular 12-

sided polygon such that they can form an acute-angled triangle? (4 marks)
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> D~E~F 588 BC~ CA f]l AB FHyEL »
iifS BDEF 7R {TVUEE - 5 AAFE H1 BDEF [
HIFEXE 100 » 3R AABC HYHIFE -

In the figure, D, E, F are points on BC, CA and AB
respectively such that BDEF form a parallelogram. It
is known that the area of AAFE and BDEF are both
100. Find the area of AABC.

ELRIEFREHL n 155 2013 HUREEL > 3K n BB CRIAY i/ N AT REAH.

Given that the positive integer n is a multiple of 2013. Find the smallest possible

value of the sum of digits of n.

50 e 0<0<90 Kz (3sin@°+cos°)sin@° =2 » 3K 6 A -
If @ satisfies 0< @ <90 and (3sin 8°+ cos 8°)sin ° =2, find the value of 4.

AT ' +ax =17x+1=0 (Hr o ZHEO AHBEE K o EARN]

REfHE -

If the equation x’ +ax” —17x+1=0 (where a is an integer) has rational solution,

find the greatest possible value of a.

BRI~ EEORIEECHIRER S W - WEFTSRRE/ R ~ N2~ N ~ /N
HUIMAT LA AR N R - BRI 2R BB R 5 ik 2
The teacher has two red, two yellow and two blue candies, and plans to give one

candy to each of Ann, Ben, Carl, Dan and Eva. In how many different ways can

the teacher distribute the candies?

£ AABC 1 » ZC=90° - AB=20

AC=10 - 3 D~ E £ AB LHy®L - {fifg
LACD = 4DCE = LZECB - 3k ACDE 11}

5‘% 0

In AABC, ZC=90°, AB=20 and AC =10.

D and E are points on AB such that B
LACD = ZDCE = ZECB . Find the perimeter

of ACDE .
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In the addition shown, each letter represents a different + C B B

digit from 1 to 9. Find the value of A+B+C+D+E. D E O O (5 marks)

EAIRE ' =92 +15x+c=0 (H ¢ BHE) A—HWR > KeZERTH
HIREfEZ AT - (543)

It is known that the equation x*—9x> +15x+c¢ =0 (where ¢ is a constant) has a

multiple root. Find the sum of all possible values of that multiple root. (5 marks)
HEFT T T 5 AABC U2 > D BATL b

BC [fyrpil > i3 A~ D {EELER BC MM - A= r

#i AB=90 ~ BC =105 |ff CA=120 > 3k AD 11y

RPE - (573)

In the figure, I" is the circumcircle of AABC. D is

the midpoint of the major arc BC such that A and B
D lie on the same side of BC. If AB=90,
BC =105 and CA =120, find the length of AD. (5 marks)

105 ¢

B[] AR x P E REE > I [1.1]=1 ~ [6.9]=6 1 [5]1=5 - 3K
S {mﬂ fryi (653)

i=1 j=0

Let [x] denote the greatest integer not exceeding x. For example, [1.1]=1, [6.9]=6

10 i-1 .
and [5]=5. Evaluate z z {75 +i} . (6 marks)
i=l j=0 l
R Vx—1+413—x = 233 (T ER.ZA] - (743)
Find the sum of all real roots to the equation vx—1+~/13—x = 2\/5 . (7 marks)

HZPMTER 1 2 30 (UihE RS S EREE x F1y (Hf

x>y ) o G x+y Bl x—y BURKRANETE 17 (753)
In how many different ways can two integers x and y (where x> y) be chosen
from 1 to 30 (inclusive) such that the H.C.F. of x+y and x—y is 1? (7 marks)
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The teacher played a game with Crystal and Rose, as follows. The teacher
announced a positive integer, which each of Crystal and Rose wrote on the board.
Each time Crystal deletes the leftmost digit of the integer while Rose deletes the
rightmost digit, until a one-digit number remains. Each time when a digit is
removed, candies will be given if the remaining integer is even. The number of
candies given is the power of 2 in the prime factorisation of that number. (For
instance, if the number that remains is 1800 then 3 candies will be given since
1800 = 2° x3? x 5° .) As an example, if the teacher announced 2013, then Crystal
would obtain 013, 13 and 3 in the process, and will not get any candy since all
these numbers are odd; on the other hand Rose would obtain 201, 20 and 2, and
would get 2 and 1 candies at 20 and 2 respectively. If the teacher began by
announcing a 36-digit number which is equal to 2", find the difference between

the number of candies received by Crystal and Rose.

At Fros » ABCD 2R3 > i35 30 » Pk
SN — B 1S ZPAB=60° I

Y
/PBA=45° « X ~ Y [l Z 53%I52- AB ~ AD | BC A D
LHEG GG YZ gl P TR PX - K O p
AXYZ IR i A FTREAE © X

ABCD is a square with side length 30. P is a point
inside the square such that ZPAB=60° and
ZPBA=45°. Let X, Y, Z be points on AB, AD and B 7 C
BC respectively such that YZ passes through point P

457

and is perpendicular to PX. Find the maximum
possible area of AXYZ .
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(7 marks)

(753)

(7 marks)



20. 40 SZKSRANEIFT BV B8 4x4 IEAT - 24
PREFEGEZ A kS > FajalE- b N U A N IE
I (743)

40 matches are arranged to form a 4x4 square as shown. At

least how many matches must be removed so that no square of

any size remains in the diagram? (7 marks)
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