International Mathematical Olympiad 1993
Hong Kong Preliminary Selection Contest

6th June 1992

Time allowed: 3 hours

Answer ALL questions. Put your answers on the answer sheet provided.

1. Given three positive numbers a, b and c such that 
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(1 mark)
2. Let a, b and c be positive numbers satisfying 
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(1 mark)
3. Let a and b be real numbers satisfying the equation
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Find the value of 
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(1 mark)

4. Find the number of positive integral solutions satisfying the equation
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(1 mark)

5. Find a positive integer which has exactly 8 factors, and the product of all these 8 factors is 331776.
(1 mark)
6. In the multiplicative magic square, a, b, c, …, i are positive integers. The product of the three numbers in any row, column or diagonal is equal to a constant k, where k is a number between 10000 and 12000. Find the value of k.


(1 mark)

7. Express the number 1992 as the sum of positive integers such that the product of these integers is maximal.
(2 marks) 

8. A rhombus PQRS is inscribed in a rectangle ABCD so that the vertices P, Q, R and S lie on the sides AB, BC, CD and DA respectively. Given that PB = 3, BQ = 4, PR = 6 and QS = 8, find the perimeter of ABCD.
(2 marks)
9. Find the largest value of a such that both roots of the quadratic equation 
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 are integers.
(2 marks)
10. Find the least number of integers that must deleted from 1, 2, 3, …, 1992 so that none of the remaining integers is the product of two others.
(2 marks)
11. For any two positive numbers x and y, let s be the smallest value of x, y and 
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(2 marks)

12. In rectangle ABCD, P and Q are points on AB and BC respectively, such that the triangles APD, PBQ and QCD have equal area. Find 
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(2 marks)
13. A rectangle PQRS is folded along the diagonal QS such that the planes QRS and PQS are perpendicular to each other. Given that PQ = 4, PS = 3. Find PR.
(2 marks)

14. In ABC, A – B = 90 and BC + CA = 2AB. Find cos C.
(2 marks)

15. For any positive integer n, let 
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be any positive real numbers whose sum is 17. Define Sn to be the minimum value of 
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. Find the value of n such that 
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 is an integer.
(3 marks)
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