Algebraic Proof ANSWERS (3]

1 (3 marks) 2 (4 marks)
Prove that the difference between the squares of any two consecutive odd numbers Prove that (3n+1)? - (n+ 3)?is a multiple of 8 for all positive integers n.
is always a multiple of 8.

(9% + 6n+ 1) - (W%+ 60 + 9)
=8n?-5
= 8(n%- 1), which ic 8 x an infeger, co a mulfiple of 8

Let the odd numbere be 2n — 1 and 2n + 1
(2 + 1)~ (20 - 1)?= (4% + 40 + 1) - (40* = 40 + 1)
= 8n, which is § x an infeger, co a multiple of &

3 (3 marks) 4 (4 marks)
Prove that when you multiply two consecutive integers and then add the larger nis aninteger greater than 1.
integer, the answer is always a square number. Prove that n® - nis always a multiple of 6.

wi-n-= M(hz— 1) = (n - 7);4[;1 +1)

(et the integers be n and n + 1
This is the product of three consecutive integers

wa+ 1) +w+1)=n?+n+n+T=n?+2u+1

A . ' Yy / ./
= (n + 1)% which is a cquare number One of them is even, <o it i a mulfiple of 2

One of them is a moltiple of 3, co the product is a mulfiple of 6
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