31-st German Federal Mathematical Competition 2000/01
Second Round

1. Ten of the vertices of a regular 100-gon are colored redemdther vertices are
colored blue. Prove that there exist a segment connectiogead/ vertices and a
segment of the same length connecting two blue vertices.

2. For every natural number> 0, find two integersp, andgy, with the following
property: There are exactlyintegersx for which the numbex? + pnx+ qn is a
perfect square.

3. PointsA’, B' andC’ are taken on the sid&C, CA andAB, respectively, such that
AB =BC =CA' and AB =BC' =CA.
Prove that triangl&BC is equilateral.

4. Inside a square? with side length 500 lies a squagé with side length 250.
Prove that there always exist two poiftsB on the boundary of2 such that
segmenfAB has no common points witl¥ and has length greater than 521.
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