9-th Indian Mathematical Olympiad 1994

1. In a triangleABC with an obtuse angle &, AD andCF are the medians ar@d
the centroid.

(a) If pointsB,D, G, F lie on a circle, show th% > /2.

(b) Moreover, ifP is the fourth vertex of the parallelografGCP, prove that
triangleGAP is similar to AABC.

2. Prove that ik is a real root o&® — x3+ x = a, thenx® > 2a— 1.

3. Prove that among any 181 perfect squares there exist 18engum is divisible
by 19.

4. Find the number of (nondegenerate) triangles whosecesrlie in the set of
points(s,t) in the plane withs,t € {0,1,2,3,4}.

5. Acircle through verte of a rectangléABCD is tangent to side8B andAD at
M andN. Given that the distance fro@ to the lineMN equals 5, compute the
area of rectangl&BCD.

6. Find all functionsf : R — R which satisfy

f(—x)=f(x) and f(x+1)=f(x)+1 forallx and
f(1)=1% forallx+o0.
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