International Mathematical Olympiad 1997
Hong Kong Team Selection Test 3

1. Find all positive integers which cannot be written as the sum of at least two consecutive positive integers.

2. Let 
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 be a polynomial of degree 
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 with real roots b1, b2, …, bn. If x is greater than b1, b2, …, bn, prove that
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3. From a point P outside a circle centered at O, draw the two tangents to the circle touching it at A, B. Let M be a point on the segment AB and let C, D be points on the circle with midpoint M. Let the tangents to the circle at C, D intersect at Q. Show that 
[image: image4.wmf]PQ

OQ

^

.

4. Five numbers 1, 2, 3, 4, 5 are written on a blackboard. A student may erase any two of the numbers a and b on the board and write the numbers 
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 and ab replacing them. If this operation is repeatedly performed, can the numbers 21, 27, 64, 180, 540 ever appear on the board at the same time?
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