International Mathematical Olympiad 1998
Hong Kong Team Selection Test 1

Date:
6 September 1997
Time:
2:30 p.m. – 5:30 p.m.

Answer ALL questions.
Each question is worth 20 points.

1. Prove that 
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 is not an integer if 
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2. If p is any prime other than 2 or 5, prove that p divides infinitely many of the integers 9, 99, 999, 9999, ….

3. I is the in-centre of ABC.
P, Q, R are the circumcentres of the triangles IBC, ICA and IAB respectively.
Prove that the points A, R, B, P, C, Q are concyclic.

4. ABC is a triangle; ABX, BCY and CAZ are similar isosceles triangles outside ABC such that XA = XB, YB = YC and ZC = ZA.
Prove that AY, BZ and CX are concurrent.

5. Let 
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 (i = 1, 2) be the sides and the radii of the circumscribed circles of 
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. Prove that for m, 
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6. (a)
Given that 
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 where p is an odd prime number. Prove that 
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 are all multiples of p.

(b)
How many solutions are there to the equation 
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