Bulgarian Mathematical Olympiad 1968, Il Round

First Day

1. Find four digit numbetxyz, if two of the numbersz, yx+ 1,2y — 2 are divisible
by 7 andx+ 2y + z= 29. (6 Points)

2. Find the number4, B, C in such a way that for every natural numireis true
the following equality
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(7 Points)
3. Solve the inequality
(1—cosx)(1+cosX)(1—cosX) < %
(7 Points)

Second day

4. The pointsA, B, C and D are sequential vertices of regular polygon and the
following equality is satisfied

11,1
AB AC AD
How much sides the polygon have ? (6 Points)

5. In atriangleABC over the media€M is chosen a random poifit The linesAO
andBO intersects the sideBC andAC at the pointK andL respectively. Prove
that if AC > BC thenAK > BL. (6 Points)

6. The base of pyrami8ABCD (with baseABCD) is a quadrilateral with mutually
perpendicular diagonals. The orthogonal projection ofiréexS over the base
of the pyramid coincides with the intersection point of thegbnalsAC andBD.
Prove that the orthogonal projections of the p&rdver the walls of the pyramid
lies over a common circle. (8 Points)
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