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1) Let n be a positive integer. Show that

3010n+1 + 521n

is divisible by 31.

2) Write α, β, and γ for the roots of the equation

x3
− 5x2

− 9x+ 45 = 0.

Given that we know that β = −α, find the roots of the equations.

3) When is the sum of the cubes of three consecutive integers (i.e., integers that are adjacent,
or following one another) divisible by 18?

4) At a gathering, call a person an outsider if he or she knows at most three other persons at
the gathering (knowing a person is mutual, that is, if A knows B then B also knows A). Show that
if each person knows at least three outsiders, then everybody is an outsider.

5) Given a convex quadrilateral such that its two diagonals divide it into four triangles of the
same area. Prove that the quadrilateral is a parallelogram.

6) Let p and q be prime numbers with p > q > 3. Show that p2 − q2 is divisible by 24.

7) Show that from any given 7 integers one can select 4 whose sum is divisible by 4.

Soon after the exam, solutions will appear on the Web Site

http://www.sci.brooklyn.cuny.edu/~mate/prize/2016/

All computer processing for this manuscript was done under Debian Linux. The Perl programming language was

instrumental in collating the problems. AMS-TEX was used for typesetting.


