2-nd Italian Mathematical Olympiad 1986

\Viareggio, May 24, 1986

1. Two circlesa andf intersect at point® andQ. The lines connecting a poift
on 3 with P andQ intersecta again atSandT respectively. Prove th&T is
parallel to the line tangent {8 atR.

2. Determine the general term of the sequefag¢ given byap = a > 0 and
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3. Two numbers are randomly selected from intefval [0, 1]. Givena € T, what
is the probability that the smaller of the two numbers dodsroeed?

4. Prove that a circle centered at po@/z \/§) in the cartesian plane passes
through at most one point with integer coordinates.

5. Given an acute trianglEe with sidesa, b, ¢, find the tetrahedra with ba3ewhose
all faces are acute triangles the same area.

6. Show that for any positive integetthere exists an integen > 1 such that
n
(\/5— 1) =ym—vm-1

7. On along enough highway, a passenger in a bus observastfie tHe notes
that, during an hour, the bass going with a constant velasigrpassea cars
and gets overpassed bycars, whilec cars pass in the opposite direction. As-
suming that the traffic is the same in both directions, is ggilole to determine
the number of cars that pass along the highway per hour? (¥guassume that
the velocity of a car can take only two values.)
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