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GCSE Exam Questions: Algebraic Proof

1)

(3 marks)

2) Prove algebraically that the difference between the squares of any two consecutive integers is equal 

to the sum of these two integers.

Prove that (2n + 3)2 - (2n - 3)2 is a multiple of 8 for all positive integer values of n.

(5 marks)
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GCSE Exam Questions: Algebraic Proof

(3 marks)

(3 marks)

3) Prove that (n + 1)2 - (n - 1)2 + 1 is always odd for all positive integer values of n.

4) The product of two consecutive positive integers is added to the larger of the two integers. 

Prove that the result is always a square number. 
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GCSE Exam Questions: Topic Answers

Question Answer Marks

1) (a) Question in full
 Answer in full (1)
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GCSE Exam Questions: Algebraic Proof Answers

Question Answer Marks

1) Prove that (2n + 3)2 - (2n - 3)2



is a multiple of 8 for all positive integer 
values of n.


(1)

3) Prove that 



(n + 1)2 - (n - 1)2 + 1



is always odd for all positive integer values 

of n.


(1)

(1)

4) The product of two consecutive positive 
integers is added to the larger of the two 
integers. Prove that the result is always a 
square number.



(1)



(1)

(1)

2) Prove algebraically that the difference 
between the squares of any two consecutive 
integers is equal to the sum of these two 
integers.



















(1)

For n and n + 1:

n (n + 1) + (n + 1)

= n2 + n + n + 1

= n2 + 2n + 1

= (n + 1)2

4n2 + 12n + 9 or 4n2 - 12n + 9 or 

-4n2 + 12n - 9 seen
24n
8(3n)

Two consecutive integers written 
algebraically e.g. n and n + 1, or n - 1 

and n, or n + 1 and n + 2 etc 

The difference between the squares of 

their two integers written algebraically 

e.g. (n + 1)2 - n2 or n2 - (n - 1)2 or 

(n + 2)2 - (n + 1)2 etc

Correct expansion e.g.

Correct simplification e.g. 2n  + 1 or  

2n - 1 or 2n + 3

Correct sum of their two integers is 
equivalent to their simplification e.g.
(n + 1) + n = 2n + 1 or 

n + n - 1 = 2n - 1 or 

(n + 1) + (n + 2) = 2n + 3 etc

(n + 1)2 - (n - 1)2 + 1

= n2 + 2n + 1 - (n2 - 2n + 1) + 1 

or n2 + 2n + 1 - n2 + 2n - 1 + 1 

= 4n + 1

4n is even oe and so 4n + 1 is odd oe

n2 + 2n + 1 - n2 or 

n2 - n2 + 2n - 1 or 

n2 + 4n + 4 - n2 - 2n - 1

(1)
(1)

(1)

(1)

(1)

(1)

(1)



Where to go next?
For more diagnostic questions, and GCSE maths revision resources and 
worksheets to support students in fixing any misconceptions take a look 
at the free Third Space Learning GCSE maths revision pages.
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Do you have KS4 
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additional support in 
maths?
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succeed at GCSE in weekly one to one online revision lessons. Trusted 
by secondary schools across the UK.
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