Bulgarian Mathematical Olympiad 1962, IV Round
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1. Itis given the expression= § éﬁ; wherex is a variable. Prove that:

(a) if x; andxy are two random values of andy; andy, are the respective
values ofy if <x1 <X, y1 <Vo;

(b) whenx is varyingy attains all possible values for which:<Qy < 1
(5 points)

2. It is given a circle with cente® and radiir. AB andMN are two random di-
ameters. The lineMB and NB intersects tangent to the circle at the point
respectively at the points!’ andN’. M” andN” are the middlepoints of the
segment@M’ andAN’. Prove that:

(a) around the quadrilater®INN’M’ may be circumscribed a circle;
(b) the heights of the triangl”N”B intersects in the middlepoint of the radii
OA.
(5 points)

3. Itis given a cube with sidelength Find the surface of the intersection of the
cube with a plane, perpendicular to one of its diagonals amidiwdistance from
the centre of the cube is equaltio (4 points)

4. There are given a triangle and some its internal g@int y, zare distances from
P to the vertice®\, BandC. p, g, r are distances fromR to the side88C, CA, AB
respectively. Prove that:

xyz= (q+r)(r+p)(p+a)
(6 points)
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