
9-th Bosnia and Hercegovina Mathematical Olympiad 2004
Sarajevo, May 8–9

First Day

1. Two circles are internally tangent to a circle with centerO at pointsS andT and
intersect each other at pointsM andN, with N closer toST . Prove that the lines
OM andON are perpendicular if and only if the pointsS,N andT are collinear.

2. Determine whether there exists a triangle whose sides have integral lengths and
whose area is 2004.

3. Positive numbersa,b,c satisfyabc = 1. Prove the inequality

ab
a5 + b5+ ab

+
bc

b5+ c5 + bc
+

ca
c5 + a5+ ca

≤ 1.

Second Day

4. On a tournament with 16 participating teams 55 matches were played. Prove that
there exist three teams, no two of which played a match.

5. For 0≤ x <
π
2 and arbitrary real numbersa,b prove the inequality

a2 tanxcos
1
3 x + b2sinx ≥ 2xab.

6. In the plane are given a triangleABC and a parallelogramASCR. The line through
B parallel toCS meets lineAS at M and lineCR at P, while the line throughB
parallel toAS meetsAR at N andCS at Q. Prove that the linesRS,MN andPQ
are concurrent.
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