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Math 415 ... Exam 2

1) Prove: If a is an odd number then a2 + 3 has a factor of 4.

2) Prove: If 3 divides a, then 3 also divides a2 + 2a− 3.

3) Prove: For x and y integers, if x2(y + 3) is even, then x is even or y is odd.
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4) Prove the lemma: If 3 divides a2, then 3 divides a.

5) Prove:
√
3 is irrational.
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6) Prove: log3 4 is irrational.

7) Prove: 10 divides n if and only if both 2 and 5 divide n.
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8) Prove: For integers a and b, If (a2 − 2a)b2 is odd, then a and b are odd.

9) Prove: If two integers have the same parity, then their sum is even.

4



10) Prove: There exits a natural number n such that 5 divides 2n − 1.

11) Use a non-constructive proof to prove: There is an irrational number raised to an irrational power
that is rational.
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12) Prove: There is a unique real solution to ax+ b = c for a 6= 0.
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