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Instructions to Candidates:
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(i)  Answer ALL questions.
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(if) Put your answers on the answer sheet.
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(iii) The use of calculators is NOT allowed.
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Let f(n)=3n?—-3n+1. Find the last four digits of f(1)+ f(2)+---+ f(2010).
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Let n be a positive integer. If n is divisible by 2010 and exactly one of the digits of
n is even, find the smallest possible value of n.
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Let n be an integer greater than 1. If n is greater than 1200 times any one of its
prime factors, find the smallest possible value of n.
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There are 111 balls in a box, each being red, green, blue or white. It is known that
if 100 balls are drawn, we can ensure getting balls of all four colours. Find the
smallest integer N such that if N balls are drawn, we can ensure getting balls of at
least three different colours.
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The positive integers a, b, ¢, d satisfy a>b>c>d , a+b+c+d =2010 and
a’—b?+c*—d?® =2010. How many different sets of possible values of (a, b, ¢, d)
are there?
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Let P(x) be a quadratic polynomial with real coefficients such that P(11) =181
and x* —2x+2 < P(x) < 2x* —4x+3 for any real number x. Find P(21).
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Find the largest integer which cannot be expressed as sum of some of the numbers
135, 136, 137, ..., 144 (each number may occur many times in the sum or not at
all).
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Let n be a positive integer. By removing the last three digits of n, one gets the cube
root of n. Find a possible value of n.
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Let p and q be integers such that p+q=2010. If both roots of the equation
10x* + px+q =0 are positive integers, find the sum of all possible values of p.
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A plane P slices through a cube of side length 2 with a cross section in the shape of
a regular hexagon. The inscribed sphere of the cube intersects P in a circle. What is
the area of the region inside the regular hexagon but outside the circle?
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Let ABCD be a square of side length 1. P and Q are two points on the plane such
that Q is the circumcentre of ABPC and D is the circumcentre of APQA. Find the
largest possible value of PQ?. Express the answer in the form a++b or a—+b,
where a and b are rational numbers.
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Let ABCD be a square of side length 3. P is a point on the plane such that each of
ZAPB, ZBPC, ZCPD and ZDPA is at least 60°. If each possible position of P is
painted red, find the area of the red region.
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6 different points are given on the plane, no three of which are collinear. Each pair
of points is to be joined by a red line or a blue line subject to the following
restriction: if the lines joining AB and AC (where A, B, C denote the given points)
are both red, then the line joining BC is also red. How many different colourings of
the lines are possible?
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Let [x] denote the greatest integer not exceeding X, e.g. [x]=3, [5.31]=5 and
[2010] =2010 . Given f(0)=0 and f(n)_fquJrn 2[2} for any positive

integer n. If m is a positive integer not exceeding 2010, find the greatest possible
value of f(m).
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An equiangular hexagon has side lengths 6, 7, 8, 9, 10, 11 (not necessarily in this
order). If the area of the hexagon is k+/3, find the sum of all possible values of k.
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On the plane there are two triangles, each with side lengths 18, 24 and 30. If the
two triangles do not completely overlap, but share the same circumcircle as well as
the same inscribed circle, find the area of the region common to both triangles.
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ABCD is a rectangle; P and Q are the mid-points of AB and BC respectively. AQ
and CP meet at R. If AC =6 and ZARC = 150°, find the area of ABCD.
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Let p, g, r, s be the four roots of the equation 2(10x +13)*(5x+8)(x+1) =1. If
pqg -+ rs is real, find the value of this real number.
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Let x be a non-zero real number such that 5/x3+20x:3/x5—20x . Find the
product of all possible values of x.
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