7-th Mediterranean Mathematical Competition 2004

1. Find all natural numberms such that

11-31.50...(2m—1)! = (m)l

2. In a triangleABC, the altitude fromA meets the circumcircle again @t Let
O be the circumcenter. The lin€ andOT intersect the sid8C at Q andM,

respectively. Prove that
Sac [ sinB 2
St \coC) °

3. Prove thatifa, b, c are positive numbers satisfying=ab -+ bc+ ca-+ 2abc, then

2(a+b+c)+1> 32abc.

4. Letz, 2,73 be pairwise distinct complex numbers satisfyjad = |z| = |z3]| =
1 and 1 1 1

+ + =1
24 |zn+2z| 2+ |z+z| 2+|z3+27]

If the pointsA(z1),B(z),C(z3) are vertices of an acute-angled triangle, prove
that this triangle is equilateral.
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