International Mathematical Olympiad 1994
Hong Kong Preliminary Selection Contest

5th June 1993

Time allowed: 3 hours

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

1. Let x be a real number and 
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. Determine the smallest possible value of y.
(1 mark)

2. Find a square number with four digits, such that the first (leftmost) digit is equal to the second digit, and the third digit is equal to the fourth digit.
(1 mark)

3. The leftmost digit of a certain positive integer is 4. If this digit is moved to the right of the rightmost digit, then the new number formed is equal to 
[image: image2.wmf]4

1

 of the original number. What is the smallest possible value of the original number?
(1 mark)

4. ABCD is a rectangular court with AB = 30 m and BC = 40 m. Four men stand at different positions in the court so that the distance between the two men nearest to each other is maximized. What is this distance?
(1 mark) 

5. In the diagram, ABCD is a unit square. E, F are mid-points of AB and BC. AF meets ED and BD at H and K respectively. Find the area of the quadrilateral EHKB.
(1 mark)

6. Find the largest prime number p such that 
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 is also prime.
(2 marks)

7. For which natural number k does 
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 attain its maximum value?
(2 marks)

8. For any sequence A of real numbers 
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, …, define A to be the sequence 
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, …, whose nth term is 
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. Suppose that all of the terms of the sequence (A) are 1, and that 
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(2 marks)

9. Find the sum of all positive rational numbers that are less than 10 and that have denominator 30 when written in lowest terms.

10. Given 12 rods of lengths 1, 2, 3, …, 12, in how many ways can we choose 3 rods to form a triangle?
(2 marks)

11. Let n be a natural number. For 
[image: image14.wmf]n

x

£

£

1
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, where [x] denote the greatest integer not exceeding x.
(3 marks)

12. A unit square is completely covered by three identical circles. Find the smallest possible diameter of the circles.
(3 marks)

13. Triangle ABC is equilateral. O is a point inside the triangle such that AO = 3, BO = 4 and CO = 5. Find the area of ABC.
(3 marks)

14. In triangle ABC, A', B' and C' are on sides BC, AC and AB respectively. Given that A A', BB' and CC' are concurrent at the point O. If 
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(3 marks)

15. Let a, b, c, d, e, be positive integers such that
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. Find the maximum value of 
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, where [m, n] denotes the L.C.M. of m and n.
(3 marks)
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