
1-st Mexican Mathematical Olympiad 1987.
Xalapa, Veracruz

First Day

1. Prove that if the sum of two irreducible fractions is an integer then the two frac-
tions have the same denominator.

2. How many positive divisors does number 20! have?

3. Consider two linesl andl′ and a fixed pointP equidistant from these lines. What
is the locus of projectionsM of P on AB, whereA is on l, B on l′, and triangle
APB is right?

4. Calculate the product of all positive integers less than 100 and having exactly
three positive divisors. Show that this product is a square.

Second Day

5. In a right triangleABC, M is a point on the hypotenuseBC andP andQ the
projections ofM on AB andAC respectively. Prove that for no such pointM do
the trianglesBPM, MQC and the rectangleAQMP have the same area.

6. Prove that for every positive integern the number(n3
− n)(58n+4 + 34n+2) is a

multiple of 3804.

7. Show that the fractionn
2+n−1
n2+2n

is irreducible for every positive integern.

8. (a) Three linesl,m,n in space pass through pointS. A plane perpendicular tom
intersectsl,m,n atA,B,C respectively. Suppose that∠ASB = ∠BSC = 45◦

and∠ABC = 90◦. Compute∠ASC.

(b) Furthermore, if a plane perpendicular tol intersectsl,m,n atP,Q,R respec-
tively andSP = 1, find the sides of trianglePQR.

1

The IMO Compendium Group,
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