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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.

TEEIRE - FFERYEZIZEEL 0 & 9999 i B HITR « RIE AR B R i s %
o WHEAGTRPER -

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.
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How many days in the year 2013 are there such that the ‘month’ and ‘day’ are both

prime numbers? (3 marks)

2. CHEmEEEEI a,a,,a,,... T AR -HEUEEEBE L HZEIH
[Al o [ a, HZEAER A HEE ? (343)
It is known that in the infinite sequence of real numbers a,, a,, a;, ..., any term and

the product of any number of consecutive terms is the same. How many possible

values of a, are there? (3 marks)

3. A n Ry KRN 2013 R H T DIFO Ry = A AR BT SRt © 5k n 1
AN (393)

Let n be an integer greater than 2013. It is known that n can be expressed as the
product of three consecutive positive integers. Find the smallest possible value of n.
(3 marks)
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it FRgaZEL > H ZADB=8° - 4

ZACB=x° > 3K x{H - (353)
In AABC, ZA is twice as large as

ZB. Let D be the intersection of the

external angle bisector of ZA and the B

extension of side BC. Suppose

ZADB =8°. If ZACB=x°, find the

value of x. (3 marks)
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If x, y are positive and 2(x* —3y®) = xy, find the value of Eay
y

WIRFEERES e B AR A BB A RATE RS T elscs, -
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1000 @ "1 1000 41 M12
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If a positive integer reads the same from left to right as from right to left, it is

called a ‘palindrome’. For example, 3883, 12321 and 25052 are ‘palindromes’.
Given the 3000-digit number 11...1 1212...12 , at least how many digits must be
—_—

1000 digits 1000 groups of '12'

deleted from the number so that the remaining number is a ‘palindrome’?

B a fl n B1F%EY > H15 a+(a+D+(@+2)+--+(a+n)=2013 - e a 5
/DA R AT REAE 2
Let a and n be positive integers such that a+(a+1)+(a+2)+---+(a+n)=2013.

How many different possible values of a are there?
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A piece of 7x7 square paper is to be cut into 49 unit squares. In each step, we are
only allowed to cut along a straight line for any length, and are not allowed to fold
the paper. However, we may put more than one piece of paper which has been
completely separated over the others and cut them together. At least how many

cuts are needed to finish the job?

oxos y BEE D {15 2x°+3y" —4x—12y=—14 > 3K xy HYfH -
If x and y are real numbers such that 2x* +3y> —4x—12y =—14, find the value of
xy.

(453)

(4 marks)

(453)

(4 marks)

(453)

(4 marks)

(453)

(4 marks)

(573)

(5 marks)
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It is given that for any positive integer n, n’ +11n is a multiple of k, where k is a

positive integer. Find the sum of all possible values of k.
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An ant starts from the origin (0, 0) of the coordinate plane. In each step, it can
crawl from (x, y) to either (x+1, y+1) or (x+1, y—1). In how many different

ways can the ant crawl to point (10, 0) ?

{£ AABC > D fll E 535jl}2 AB 1 AC LY
#h o fifs AD:DB=2:3 J; AE=EC - 45 A
AADE 1YaifERS 120 > 3K AABC [¥Jififs -

In AABC, D and E are points on AB and AC E
respectively such that AD:DB=2:3 and
AE = EC . If the area of AADE is 120, find the
area of AABC.
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R A TTRE LR S IR B ﬂ 23Sk n—m A -

May wrote down a four-digit number which consists of four non-zero digits that
were not all the same. She found that by randomly rearranging the digits, different

four-digit numbers can be formed. She then divided the smallest of these numbers

by the largest, and obtained the answer S. If the greatest possible value of § is n
n

in lowest term, find the value of n—m.

(593)

(5 marks)

(593)

(5 marks)

(573)

(5 marks)

(653)

(6 marks)
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. \ r = " 2 01 3
K MATH FirRZH A 3 i R nT HEAE - I AN
In the addition shown, each letter represents a different digit from 4 19

0 to 9. Find the greatest possible value of the four-digit number MATH
represented by MATH.

BRI n 2 RN 2013 WPURLIERRS - HAE n VYA B Ao A (RIS - Firisay 8
INE—ERA 2013 BYVURLI=HEEY - [ n A3 2 AMEANRIRY AT REfE 7

Given n is a four-digit positive integer larger than 2013. When the four digits of n
are reversed, the number obtained is also a four-digit positive integer larger than

2013. How many different possible values of n are there?

BB A LEGAERR 2013 KRAVEP RIS B - fZakrefe B
LR - =B EEEREEE G NEIR S /51 100 K ~ 300 KA1 500 K
& o i =A% e R RIEIRE 15 A) 200 2K ~ 400 KA1 600 K - il
TIEIFBHAGLIEFRD 1 KA AR © PRAAHS - SEA0 rlERFET 5T - 122
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Three boys and three girls were jogging on a circular jogging track which is
2013 m long. There is only one starting point on the track. The three boys were
100 m, 300 m and 500 m respectively from the starting point clockwise, while the
three girls were 200 m, 400 m and 600 m from the starting point clockwise. They
started jogging at a speed of 1 m/s at the same time. When they started, boys
jogged clockwise while girls jogged anti-clockwise. When any two people met,
they would jog in the opposite directions immediately, keeping at the same speed.
Anyone reaching the starting point would leave the track at once. Suppose that it
took x seconds for all of them to leave the track (counting from the moment they

started jogging). Find the value of x.

FIHRIEREE no 5% S(n) By n BUBFZHT » 45 n i@/ ViR 2013 AYIEEEE > H.
S(n)25-8(2n) > K n fA ATREELZA -

For positive integer n, let S(n) denote the sum of digits of n. If n is a positive
integer less than 2013 such that S(n) >5-S5(2n), find the sum of all possible values

of n.

(653)

(6 marks)

(653)

(6 marks)

(673)

(6 marks)

(793)

(7 marks)
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Given 1’ +2*+---+n

divisible by 2013, find the smallest possible value of 7.

£ AABC i > ZC=90° > AC=90
BC =80 - C\HIIEJ7/E CDEF 1%L D 1 F 43
HHEE AC F1 BC I > TiEh EAE AABC 4% - 1l
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it R AR, 1 HTaifs > SRIE /¥ CDEF
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In AABC , ZC=90°, AC=90 and BC=80 .
Suppose the vertices D and F of a square CDEF
lie on sides AC and BC respectively, and point £
lies outside AABC. As shown in the diagram, the
non-overlapping areas of AABC and the square
CDEF are labelled as regions I, Il and Il
respectively. If the sum of areas of regions I and I/
is equal to the area of region III, find the side
length of the square CDEF.

(793)
for positive integer n. If 1> +2% +---+n’ is
(7 marks)
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(7 marks)

SEEEEIE T on MR EREEE > SSAHEMIR T 20E > 95 NI EH
180 ABERAMLL » thigfaahes (Al —H T ZrReERIAF G iR IE) - &
RIVEARTR 424 AN A SEBER I3 S AT BB BR LR > 5K n B/ NTREH (793)

An organisation interviewed the mothers of n families. It was found that among the

children of these mothers, 95 of them do not have any elder brothers, 180 of them

do not have any elder sisters or younger brothers. (The same child may satisfy both

conditions.) It is known that every two members coming from different families

are not kin to each other. Find the smallest possible value of n. (7 marks)
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