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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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A positive integer is to be assigned to each vertex of a hexagon. If it is required
that integers assigned to adjacent vertices be different, find the smallest possible

value of the sum of the six integers at the six vertices.
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If x and y are three-digit numbers such that 2x =3y, find the greatest possible

difference between x and y.
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If the equation f(x) =120 has a solution x =60, which number must be a solution
to the equation f(2x)=1207?

3*+6* +9* +-.-+3000*
1*+2*+3* +.--+1000*

N
N
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3*+6*+9* +---+3000*
1*+2* +3* +...+1000*

Find the value of
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Find the integer closest to 3+—+—+—+---
T T
B} . . 1+2xX°Y +6x™ .
P Fn KL lim )6’“ 2000 - R n -
X—o0 p X
. . 1+2x°" +6x™ .
Let p(x) be a polynomial of degree n. If lim al ( )6x =2009, find n.
X—>00 p X
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If | f(sinx) dv=60, evaluate | f(sinx) dx.
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Let p be a prime number. How many different real roots to the equation

¥’ +2px” + px =0 are there?
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In a box there are 2009 balls numbered 1 to 2009. What is the minimum number of

=

balls drawn to ensure that two balls with consecutive numbers are drawn?
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In a school there is an equal number of boys and girls. In a test, the mean scores for
boys and girls are the same, while the standard deviations are 10 marks and 20
marks respectively. The overall standard deviation of the test score is n marks.

Find n correct to the nearest integer.
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How many three-digit positive integers have their tens digit greater than both the

unit digit and the hundreds digit?

J5F2 sin 2x° =sin2009° 4F 0 < x <360 &[] ANAH 2 AMEf# ?

How many solutions are there to the equation sin 2x° =sin 2009° in the interval
0<x<3607?
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In an arithmetic sequence, each term is an integer. If the first term is 1 and the n-th

term is 2009, find the sum of all possible values of n.
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Let n be a positive integer. In binary notation, 9n has 9 digits, five of which are ‘1°.

Find the smallest possible value of n.
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It is known that p(x) is a polynomial with positive integer coefficients. Let p"(x)
be the third derivative of p(x).If p"(0) is a two-digit positive integer, how many

different possible values are there for the coefficient of x* in p(x)?
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Let n and r be positive integers. If C” is divisible by 2009, find the smallest

possible value of n.
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Given 0.30102<10og2<0.30103 and n 1is a positive integer. In binary

representation, n is a 75-digit number. How many digits does n have in decimal

notation?
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In the figure, AABC is right-angled at A. AB and

AC are tangent to the circle at D and E
respectively, and BC meets the circle at F and E
G.If AE =8, EC = 15 and CG = 9, and that \\ F

AB = n in lowest term, find m+n. B

n D
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In the figure, O, and O, are the centres of circles C, and C, respectively, with C,
smaller than C, and C, passing through O,. The two circles meet at A and B, and
D is a point on the circumference of C, outside C,. Suppose ZAO,O, = x° and
ZADB = y°, where x, y are both two-digit numbers with y formed by reversing the
digits of x. Find x. (7 marks)
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7 o 3K TWO R = A TTAE 2 A - Two (75
In the addition shown, each letter represents a different + 5 (1; V{}[ g

digit from O to 9. Find the sum of all possible values of the

three-digit number represented by TWO. (7 marks)
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