24-th Hellenic Mathematical Olympiad
February 24, 2007

Juniors
1. In atriangleABC with the incentet, the angle bisectoAD meets the circumcir-
cle of triangleBIC at pointN # 1.

(a) Express the angles 6fBCN in terms of the angles af ABC.

(b) Show that the circumcenter of triandC is at the intersection oAl and
the circumcenter oABC.

2. If nisis an integer such that4- 3 is divisible by 11, find the from ofi and the
remainder oh* upon division by 11.

3. For an integen, denoteA = v/n? + 24 andB = v/n? — 9. Find all values of for
whichA— Bis an integer.

4. Each of the 50 students in a class sent greeting cards tbtBB others. Prove
that there exist two students who greeted each other.

Seniors

1. Find all natural numbersfor which the number 2007 n* is a perfect square.

2. If a,b,c are the sides of a triangle, prove that

(c+a—-b)* (a+b-c)* (b+c—a)*

> .
aatb_c) bbic—a clcrap > 0tberea

3. Inacircular ring with radii 1dand 3 we put circles of radiuswhich are tangent
to the boundary circles and do not overlap. Determine theimmam number of
circles that can be put this way. (You may use th@49 /99 < 9.95.)

4. Given a 200% 2007 array of numbers 1 anelL, letA; denote the product of the
entries in the-th row andB; denote the product of the entries in théh column.
Show that

Ar+Az+ -+ 4 Ax007+ B1+Bo+ - -+ + B2oo7# 0.
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