Bulgarian Mathematical Olympiad 1993, Il Round

First Day, 24 april 1993

1. Prove that the equation:
x3 —y® = xy+1993

don’t have a solution in positive integers.

2. Itis given a right-angled trianghBC. AC andBC are its cathetusVl is the mid-
dlepoint of BC. A circle k passing through andM is tangent to the circumcircle
of ABC. N is the second point of intersectionlo&énd the lineBC. Prove that the
line AN is passing through the middlepoint of the heiGht of the triangleABC.

3. Prove that ifa, b, c are positive numbers angq,r € [0,1] anda+b-+c=
p+q+r=1,then

abe < pa-+ (;b+ rc

Second day, 25 april 1993

4. Leta, b, c are positive numbers for which:ad 11b+ 29c = 0. Prove that the
equation 4x3+ bx+c= 0 have a real root in the closed intery@J2].

5. It is given an acute-angled triangdBC for which BC = ACv/2. Through the
vertexC are drawn lineg andm (different from the linesAC and BC), which
intersects the lin&B respectively at the pointsandM in such a way thaf\L =
MB. The lines/ and m intersects circumcircle oABC at the points®? andQ
respectively and the lind®Q andAB intersects each other Btprove thatAB =
NB.

6. It is given a convex hexagon with sidelength equal to 1.dMiggest natural
numbern for which internally to the hexagon given can be situatgubints in
such a way that the distance between any two of them is notHass/2.

The IMO Compendium Group,

D. Djukic, V. Jankovit, I. Matic, N. Petrovic

IATEX and translation by Borislav Mirchev and Ercole Suppa
e fmomath. com www.imomath.com




