29-th Bulgarian Mathematical Olympiad 1980

Third Round
First Day

1. For areal parametgr+ 0, letx;, X, be the roots of the equation

1
2 —_——_—— =
X°+ pXx 02 0.

Prove that} + X3 > 2+ v/2.

2. Find all triples(a, b,c) of integers which are the sides of a triangle whose cir-
cumcircle has the diameterZs.

3. The sides, b, c of an acute-angled triangle satisfy
b= (a+h)(a—b)2

Show thata = 383, wherea andf3 are the angles of the triangle corresponding
to sidesa andb.

Second Day

4. Find allx verifying the inequality

1
\/x+1>1+\/XT.

5. PointsM andN are taken on the respective edgdsandCD of a tetrahedron
ABCD such thatAM = MB andMN _L AB. Prove that

NC(BD? — AD?) = ND(AC? — BC?).

6. Prove that if the squares of edge lengths of a rectangatailplepiped are inte-
gers and its main diagonal i73, then its volume does not exceed 120.
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