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MATH 100 Midterm
2020-11-04

(Q-1) Let a, b > 0 be real numbers satisfying a8 + b8 = 2. Prove a + b ≤ 2.
(Q-2) Let S be a set of n positive integers. Prove that there exists a non-empty subset of S such that the

sum of its elements is divisible by n.
(Q-3) (a) How many zeros does the decimal expansion of 2020! end with?

(b) What are the last three digits of 31605?
(Q-4) (a) Find a polynomial P (x) ∈ Q[x] such that (x2 + 1)P (x) + 1 is divisible by (x3 + 1).

(b) Prove that there is no such polynomial P (x) ∈ Z[x].


