Grosman Memorial Mathematical Olympiad 1997

1. Prove that there are at most three primes between 10 dRall6f whose deci-
mal digits are 1.

2. Isthere a planar polygon whose vertices have integedatetes and whose area
is 1/2, such that this polygon is

(a) atriangle with at least two sides longer than 1000?
(b) atriangle whose sides are all longer than 1000?
(c) aquadrangle?

3. Find all real solutions of/13+ x+ /4 —x = 3.

4. Prove that if two altitudes of a tetrahedron interseantso do the other two
altitudes.

5. Consider partitions of anx n square (composed of unit squares) into rect-
angles with one integer side and the other side equal to 1.t Whhe largest
possible number of such partitions among which no two havidemtical rect-
angle at the same place?

6. In the plane are giver? + 1 points, no three of which lie on a line. Each line
segment connecting a pair of these points is colored byraigtukor blue. Apath
of lengthk is a sequence & segments where the end of each segment (except
for the last one) is the beginning of the next one. A patirigle if it does not
intersect itself. Prove that there exists a monochromatiple path of lengthn.
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