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Problem 1.
(1a) Is there a prime number p for which the decimal expansion
of p! contains a string of exactly 2012 zeros at the end?

(1b) Given three odd square integers x2, y2, z2, prove that there
is an odd integer square w2 such that x2 + y2 + z2 + w2 is the
square of an integer.
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Problem 2.
For a < b, it is known that ax2+bx+c ≥ 0 for all real numbers
x. Find the least possible value of a+b+c

b−a .
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Problem 3.
Define a sequence of real numbers (xn) by

nxn = 2(2n − 1)xn−1, x1 = 2.

Prove that every xn is an integer.
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Problem 4.
A infinite sequence of integers a1, a2, . . . , an, . . . satisfies the
condition that am+an is divisible by mn for all positive integers
m and n. Prove that an = 0 for every positive integer n.
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Problem 5.
Given a triangle ABC, the bisector of angle A intersects the
circumcircle at M . Let Y and Z be the feet of the perpendicu-
lars from the incenter I to BM and CM . Suppose IY + IZ =
1
2AM , find ∠BAC.
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Problem 6.
Given a fixed point A and a variable point P on a circle C with
center O, let the line AP intersect the circle again at X . If Y
is the reflection of X in OA, prove that the line PY intersects
OA at a fixed point.


