Croatian Team Selection Test 2009

1. Find all real numbers, y, z such that the following two equations are satisfied

30¢+y*+72) = 1,
YV +YVP+ 2% = xyz(x+y+2)°>.

2. Each positive integer is colored in one of theolors. Prove that there exist four
distinct natural numbers, b, c, d, all of the same color, such thatl = bc, b/d
is a power of 2 and/a is a power of 3.

3. LetABC be a triangle such th#B > AC. Let| be a tangent & to the circum-
circle of ABC. A circle with centerA and radiusAC intersectsAB at D and the
linel atE andF (in such a way that andE are on the same side AB). Prove
that the lineDE contains the incenter &BC.

4. Determine all natural numbensfor which there exists natural numberdivis-
ible by all numbers from 1 tm but not divisible by any of the numbenrst 1,
n+2,n+3.
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