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2011 Senior Mathematics Contest Problems
. Determine all pairs (z,y) of integers that satisfy
(z+y+11)% =22 + > + 112

. Suppose [ : Rsg — Rsg such that
f@)y = f(zf(y), ¥Vx,y>0.

Prove that f(xy) = f(x)f(y) Vz,y > 0.

. Let P be a point inside AABC'. The line through A and P intersects the circumcircle
of NABC, at points A and A;. The point A, is the midpoint of line segment AA;. The
points By and (5 are defined similarly.

Prove that P lies on the circumcircle of AAyByCs.

. Let p(z) be a polynomial with integer coefficients. Let m,n be distinct integers such that

p(m)p(n) = —(m —n)*.

Prove that p(m) + p(n) = 0.

. In a group of 2011 people of different heights, Zelda is the 27" tallest person. Let n be
the number of ways that this group can form a queue such that Zelda is shorter than
everyone ahead of her in the queue.

Prove that there is exactly one set S of 2010 distinct positive integers such that n is the
product of elements of S.



