name: Putnam teatn test

Exam to determine the Penn Putnam team for 2016.
Do as many problems as you can.
Time: 90 minutes.
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Question | Points | Score
1 10
2 10
3 10
4 10
5 10
Total: 50
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1. {10 points) Let x,y, z be positive real numbers, such that x4y + 2z = 3. What is the smallest possible
value of f(z,y, z), where
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2. {10 points) Let f be a polynomial with integer coefficients. Suppose that there exists k ¢ N,k > 2, such
that none of the numbers f(1},..., Fk) is divisible by k.

Prove that f has no integer roots, i.e, there is no integer m, such that f(m) = G.
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3. (10 points) Let n be an integer and & < {1,2,...,2n} with n + 1 elements. Prove that there exist two
distinct elements a,b € 5, such that alb.
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4. (10 points) Express the following sum as one rational function (i.e. ratio of two polynomials):
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5. {10 points) Let a be a positive real number. Find
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