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1. Let S be a set of 51 different positive integers, each of
which is at most 100. Show that there are two numbers in
this set that differ by exactly 50.
2. Suppose that ABC has acute angles, and that P is a
point on the opposite side of line BC from A, as shown.
If P B 2 + AC 2 = PC 2 + AB 2 , prove that the line A P is A
perpendicular to BC.

P

3. Find all positive integers N such that the quantity
C
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3
3
s = 2+ N + 2− N
is a positive integer. Prove that your answer is correct.

4. Show that a product of four consecutive (positive) integers cannot be a perfect square.
5. Given 20 points on a plane, 10 colored red and 10 blue; assume that no three are colinear. By
a connection we mean a set of 10 line segments each one joining a different red point to a
different blue one. How many connections are there? Now suppose we choose a connection
with the property that the sum of the lengths of its 10 line segments is as small as possible.
Prove that no two of its distinct line segments can intersect.
You are invited to submit a solution even if you get just one problem. Please do not write your
solutions on the problem set page. Remember that solutions usually require a proof or justification.
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