
Math 201 2nd Midterm Exam Name:

For full credit show the complete solution of each problem including steps of calculations.
Support answers by citing known facts, definitions and theorems. No credit for mere answers
unsupported by calculations or reasons.

1. (25 points) Let a, b and c be integers. Prove: if a2 + b2 = c2, then at least one of a, b
and c is even.

2. (25 points) Let A and B be sets. Prove: if A and B are disjoint then (A∪B)−B = A.



3. (25 points) Recall that R+ denotes the set of positive real numbers. For x, y ∈ R we
defined x < y to mean y− x ∈ R+. Use this definition to prove: for x, y, z ∈ R, if x < y
and y < z then x < z. [hint: Recall that R+ is closed under addition.]

4. (25 points) Use induction to prove: For all n ∈ N,

n∑
k=1

k(k + 1) = n(n + 1)(n + 2)/3.


