5-th Mexican Mathematical Olympiad
Oaxtepec, Morelos, November 1991

First Day

1. Evaluate the sum of all positive irreducible fractionssl¢han 1 and having the
denominator 1991.

2. A company ofi soldiers is such that

() nis a palindrome number (read equally in both directions);

(ii) ifthe soldiers arrange in rows of 3, 4 or 5 soldiers, tiie@last row contains
2, 3 and 5 soldiers, respectively.

Find the smallest satisfying these conditions and prove that there are iefinit
many such numbers

3. Four balls of radius 1 are placed in space so that each wf titveches the other
three. What is the radius of the smallest sphere contaiding tnhem?

Second Day

1. The diagonal$\C andBD of a convex quarilateraABCD are orthogonal. Let
M, N, R, Sbe the midpoints of the sidésB, BC,CD andDA respectively, and let
W, X,Y,Z be the projections of the poink8, N,R andSon the linesCD, DA, AB
and BC, respectively. Prove that the points,N,R,SW,X,Y andZ lie on a
circle.

2. The sum of squares of two consecutive integers can be aes@sain 3+ 42 =
52. Prove that the sum of squaresmfconsecutive integers cannot be a square
for m= 3 or 6 and find an example of 11 consecutive integers the sunmosev
sguares is a square.

3. Given am-gon (0 > 4), consider a se of triangles formed by vertices of the
polygon having the following property: Every two triangles. have either
two common vertices, or none. Prove thiatcontains at most triangles.
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