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Q1 Prove that the sum of two odd integers is even. **

Q2 Prove that the sum of four consecutive integers is always even. **

Q3 Show that (𝑥 + 2) (𝑥 − 2) + 4 = 𝑥2. **

Q4 For an odd integer 𝑛, prove that 𝑛2 − 1 is divisible by 8. ****

Q5 Prove that 𝑛3 − 𝑛 is divisible by 6 for every integer 𝑛. ****

Q6 Two odd integers differ by 4. Is the difference of their squares always divisible by 16? Justify
your answer.

**
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Answers
Q1 (2𝑚 + 1) + (2𝑛 + 1) = 2(𝑚 + 𝑛 + 1), twice an integer.

Q2 𝑛 + (𝑛 + 1) + (𝑛 + 2) + (𝑛 + 3) = 2(2𝑛 + 3).

Q3 (𝑥 + 2) (𝑥 − 2) + 4 = 𝑥2 − 4 + 4 = 𝑥2.

Q4 Writing 𝑛 = 2𝑘 + 1 gives 𝑛2 − 1 = 4𝑘 (𝑘 + 1); the consecutive product is even.

Q5 𝑛3 − 𝑛 = (𝑛 − 1)𝑛(𝑛 + 1), a product of three consecutive integers.

Q6 False: 52 − 12 = 24, which is not divisible by 16.
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