
Algebraic Proof ANSWERS

The Maths Habit

1 (3 marks)

Prove that the difference between the squares of any two consecutive odd numbers

is always a multiple of 8.

Let the odd numbers be 2n − 1 and 2n + 1
(2n + 1)² − (2n − 1)² = (4n² + 4n + 1) − (4n² − 4n + 1)
= 8n, which is 8 × an integer, so a multiple of 8

2 (4 marks)

Prove that (3n + 1)² − (n + 3)² is a multiple of 8 for all positive integers n.

(9n² + 6n + 1) − (n² + 6n + 9)
= 8n² − 8
= 8(n² − 1), which is 8 × an integer, so a multiple of 8

3 (3 marks)

Prove that when you multiply two consecutive integers and then add the larger

integer, the answer is always a square number.

Let the integers be n and n + 1
n(n + 1) + (n + 1) = n² + n + n + 1 = n² + 2n + 1
= (n + 1)², which is a square number

4 (4 marks)

n is an integer greater than 1.

Prove that n³ − n is always a multiple of 6.

n³ − n = n(n² − 1) = (n − 1)n(n + 1)
This is the product of three consecutive integers
One of them is even, so it is a multiple of 2
One of them is a multiple of 3, so the product is a multiple of 6


