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Instructions to Contestants:
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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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All answers are integers between 0 and 9999 (including 0 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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Find the largest four-digit number in which all digits are prime numbers. (3 marks)
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Let n be a positive integer. It is known that 20090124 leaves a remainder of 4 when

divided by n. Find the smallest possible value of n. (3 marks)
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If the fraction 3 (where a, b are positive integers satisfying a <b) is converted

into a decimal, the first digit after the decimal point is 1. Find the smallest possible

value of b. (3 marks)
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A rectangle with integral side lengths has area 23. Find its perimeter. (3 marks)
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In the figure, ABCD and AEFG are squares with side
lengths 12 and 16 respectively. EG meets BC at M
and CD at N. Find the area of ACMN. A E (4 marks)
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In the figure, IB and IC are the bisectors of ZB S

and ZC of AABC respectively. If ZBIC = 140° 140°
and ZBAC = x°, find x. B C (4 marks)
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Let n be an integer greater than 1. If the sum of digits of n* and »n’ are both a

while the sum of digits of n* is b, find the smallest possible value of b. (4 marks)
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What is the remainder when the 2009-digit number 1000...0001 is divided by 11?7 (5 marks)
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In the grids shown, adjacent lines are 1 unit

apart. If a maze-like figure is drawn from the

centre as shown to a length of 120 units, how

many right angles would have been drawn? (5 marks)
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In the figure, D, E, F are points on AB,
BC and CA of AABC respectively such
that BD = BE and CE = CF. If AADF is
equilateral and ZDEF = x°, find x. E (5 marks)
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A department store is having a sales promotion in which all goods are sold 20% off
the marked price. Furthermore, for every purchase of 250 dollars (at the discounted
price), an immediate rebate of 10 dollars will be given (a rebate of 20 dollars is
given for a purchase of 500 dollars, and so on). Fanny plans to buy 190 ball pens
which are marked at 10 dollars each. What is the minimum amount (in dollars) that
she has to pay? (5 marks)
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How many of the first 2009 positive integers have a 4-digit positive factor other
than itself?
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An annual mathematics competition consists of a Heat Event and a Final Event, to
be held on two different Saturdays between January and July (inclusive) each year,
with the Heat Event preceding the Final Event. How many different choices are
there for the combination of the two dates for the competition in 2009, if it is
further required that the ‘days’ of the two dates be the same? (It is given that 1st
January 20009 is a Thursday.)
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In the expression shown, k denotes a positive integer, and

k[ ]k[ Je=12

each of the two blanks represents one of the symbols ‘+’,

, ‘X’ and ‘+’ (the two symbols can be the same). Find the

sum of all possible values of k.
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How many of the first 100 positive integers are divisible by a two-digit square

number?
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Six people are to be seated in a row to take a picture. Two of them are couples and

they have to sit next to each other, and so do two others who are brothers. How

many different seating arrangements are possible?
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Given 2% is a 16-digit number starting with 11. How many digits are there in 2'* ?
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Let [x] denote the greatest integer not exceeding x. For example, [1.1] =1, [6.9] =

6 and [5] = 5. Given that 7 =3.14159265 , find the value of
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Kenneth walks clockwise along a circular track of length n metres at constant
speed. 10 boys are evenly distributed along the track, and 10 girls are evenly
distributed along the track. Each boy walks along the track anticlockwise at a
speed of 1 m/s, and each girl walks along the track clockwise at a speed of 1 m/s. If
Kenneth meets a boy ahead every 40 seconds and a girl from behind every 2

minutes, find #.
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P is a point inside a square of side length 4. When P is joined to the four vertices
of the square, the square is divided into four triangles. If exactly three of these
triangles have an area being a prime number, how many possibilities are there for

the position of P?
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