Bulgarian Mathematical Olympiad 1963, Ill Round

First Day

1. Fromthe three different digits y, zare constructed all possible three-digit num-
bers. The sum of these numbers s 3 times bigger than the muvhipzh all three
digits are equal ta. Find the numbersz, y, z.

(7 points)
2. Solve the inequality:
1 4 15
2(x—1) X + 2(x+1) 21
(7 points)
3. If a, B, y are the angles of some triangle prove the equality:
cof a +co€ B + co y+ 2 cosa cosB + cosy = 1
(6 points)

Second day

4. Construct a triangle, similar to a given triangle one iéaf its vertices is same
as a point given in advance and the other two vertices lie atemgn advance
circle. (HINT: You may use circumscribed around required triangle dircl€8
points)

5. Aregular tetrahedron is cut from a plane parallel to sofriessdase edges and
to some of the other non-base edges, non intersecting tha ase line. Prove
that:

(a) the intersection is a rectangle;

(b) perimeter ot the intersection doesn’t depent of theatitm of the cutting
plane.

(5 points)

6. Find dihedral linep, between base wall and non-base wall of regular pyramid
which base is quadrilateral if it is known that the radii o&thircumscribed
sphere bigger than the radii of the inscribed sphere.

(7 points)
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