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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. & 20130119 fREA 81K » &r¥ie %7 2 (293)

What is the remainder when 20130119 is divided by 8? (2 marks)

2. & n FAH 2013 R - B 0 FTESRIE G R < SR n B8 NATRE
i (353)

Let n be an integer larger than 2013 such that n can be expressed as the sum of two

positive cubic numbers. Find the smallest possible value of n. (3 marks)
3. SKREHET In2013 [HHL8 - (473)
Find the integer closest to In2013. (4 marks)

4. NG SRR VU B CARTRL 0 BIE) - HETERd—
EEF e 12 83 - DA WA AERHRSAE - MR 2 %5
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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, 2 or 3. Given that no two students have the

same number, what is the maximum number of students in the school? (4 marks)
5. 45 0 iE 0<6<90 K (3sin@°+cosB°)sin@°=2 > 3K 9 HYH o (445)
If @ satisfies 0< @ <90 and (3sin 8°+cosB°)sin 8° =2, find the value of 4. (4 marks)

6. LM DI (1T 2P THRG P =BG (S AR
B = 2 (443)
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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11.

W o F B iR 2x° —2x—3=0 AYEIR » KT =AM :
Let a and S be the two roots of the equation 2x”> —2x—3=0. Find the value of

the following expression:

log(a’ B+’ + B +1)-1log ail—log '3:1

R n AR 2013 (YEEET - H n F 2013 MU A RIBORHA 100 © 3R n A/
AJHESE -

Let n be an integer larger than 2013 such that the H.C.F. of n and 2013 is larger
than 100. Find the smallest possible value of n.
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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?

£ AMABC tth s £C=90° ~ AB=20 -
AC=10 - 2% D~ E 5 AB %5, » 15

A
Z/ACD =/DCE =ZECB - 3k ACDE Y]
20 D

5‘?\ °

E 10
In AABC, ZC=90°, AB=20 and AC =10.
D and E are points on AB such that B C
ZACD = ZDCE = ZECB . Find the perimeter
of ACDE .
TEFTRINE > BT RHME—EE 1 2 9 BAR[HE A A B
B o 5k A+B+C+D+E i »

C A C

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

(453)

(4 marks)

(453)

(4 marks)

(593)

(5 marks)

(593)

(5 marks)

(593)

(5 marks)
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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)
13. 3k §/2+%ﬁ+§/2—%ﬁ it - (577)
Evaluate 3} 2+%\/§ +§/2—%\/§ . (5 marks)
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In a school there are four extra-curricular activities, namely, archery, bridge, chess
and dance. Each student is free to choose from joining nothing to joining
everything. It is known that every combination (e.g. ‘archery + bridge + dance’ or
‘dance’ or ‘nothing’) is chosen by at least one student. There are n prefects in the
school, and it is known that every student can find a prefect who has joined exactly
the same combination of extra-curricular activities as himself, or a prefect who has
joined all extra-curricular activities he has joined plus another activity. Find the

smallest possible value of n. (6 marks)
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AABC Y5 (643)

In the figure, I is the in-centre of AABC. A I
line is drawn through I parallel to BC, 24
intersecting AB and AC at D and E

respectively. If BC =30 and DE =24, find B 30 ¢

the perimeter of AABC'. (6 marks)
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BRS¢ 0 BIRY x ~ y B j_l(tm—xt—y)zdt:c AHE—R (X, ¥,) ©

L g -

|x0 _yo|

2013 _

1
For some constant ¢, the equation J (t xt—y)’dt=c in x, y has a unique
-1

solution (x,, y,). Find the value of .
|xo - yo|
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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?
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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%x5%.) 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.

(653)

(6 marks)

(793)

(7 marks)

(753)

(7 marks)



19.

20.
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In the figure, O is the centre of the circle which has
radius 48. A, B and C are three points on the B
circumference such that the distance from O to AB
is 36. Find the distance from O to AC so that the
distance between the midpoints of AB and AC is the

greatest.

40 SZKECANEFT R RS IR 4x4 IS5 - B
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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?

25
END OF PAPER

(7 marks)

(753)

(7 marks)



