International Mathematical Olympiad 1993
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Outline of solutions
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Explanations:                                        
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. Now 8 is possible by taking 
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3. From the given equation, we obtain 
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. For positive a, b, 
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, which gives b = 10, a = 1.

4. Rewrite the given equation as 
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. As t must be a positive factor of 
[image: image14.wmf]2

2

6

2

83

3

2

1992

×

×

=

, the number of solutions is (6 + 1) (2 + 1) (2 + 1) = 63.

5. Let the 8 factors of the positive integer n be d1, d2, …, d8, where d1 = 1, d8 = n and 
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 gives e3 = k. Since 
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7. For any positive integer 
[image: image19.wmf]5

³

a

, (a – 2) + 2 = a, but 2 (a – 2) > a. Hence the set of positive integers that the sum up to 1992 cannot contain integers 
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. Now 1992 is the sum of 332 ‘6’s. Note that 6 = 3 + 3 = 2 + 4 = 2 + 2 + 2 and the product 3  3 is greatest. So the answer is 3664.
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9. Let m, n (m > n) be integral roots of the equations. Then a must be an integer and a = –(m + n), 6a = mn. Hence 
[image: image28.wmf]mn

n

m

=

+

-

)

(

6

, i.e. (m + 6)(n + 6) = 36. This equation has 10 integral solutions and the largest value of a is 49.

10. Note that 44  45 = 1992 and 45  46 > 1992. So, if 2, 3, …, 44 are deleted from the set, none of the remaining integers is the product of two others. If 
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11. By definition 
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12. Equating areas, we have 
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13. By similar triangles, 
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14. We have 
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