International Mathematical Olympiad 2000
Hong Kong Team Selection Test 1

Date:
4 September 1999
Time:
2:00 p.m. – 5:00 p.m.

Answer ALL questions.
Each question carries 7 points.

1. Find the remainder of 
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 when it is divided by 31.

2. Let a, b, c be positive and 
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. Prove that
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Determine when equality is attained.

3. On a table there are 1999 tea cups with their mouths facing upward initially. In each move, 100 of them are turned upside down. After a number of moves, can they be turned so that all their mouths face downward? Why?

Answer the above two questions for the case where the number of cups is 1998?

4. ABC is a triangle with 
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. D is a point on side BC, and E is a point on BA produced beyond A so that 
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. Let P be a point on side AC such that E, B, D, P are concyclic, and let Q be the second intersection point of BP with the circumcircle of 
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. Prove that 
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5. Let G be a connected simple graph which has 
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 vertices (where p is a positive integer), but contains no triangles. Prove that the number 
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 of its edges satisfies: 
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6. Determine all primes of the form 
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, which are less than 
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 (n is a positive integer).
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