International Mathematical Olympiad 2001
Hong Kong Team Selection Test 1

Date:
2 September 2000
Time:
9:30 a.m. – 12:30 p.m.

Answer ALL questions.
Each question carries 7 points.

1. Let 
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 be an acute triangle. Let O be the center of a circle which passes through A, C and meet AB, BC at K, N respectively (where K and N are distinct). Suppose the circumcircles of 
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 meet again at M (a point other than B). Prove that 
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 is a right angle.

2. Find all positive integers n for which the number 
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 is not divisible by 72.

3. For any positive integer n, determine (with proof) if the polynomial 
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 can be factored into a product of two non-constant polynomials with integer coefficients.

4. Let a, b, c be positive real numbers. Prove that
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5. Let 
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, M a subset of S. Suppose it is impossible to find 8 members from M whose greatest common divisor exceeds 1. Determine the largest possible value of 
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