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Exam Questions – Proof 
 
Q1. 
 Complete the table below. The first one has been done for you. 

For each statement you must state if it is always true, sometimes true or never true, giving a reason in 
each case. 

 

  

(Total for question = 6 marks) 
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Q2. 
  

(i)  A student states 

"if x2 is greater than 9 then x must be greater than 3" 

Determine whether or not this statement is true, giving a reason for your answer. 
 
 
 
 
 
 
 
 
 
 
 

(1) 

(ii)  Prove that for all positive integers n, 

n3 + 3n2 + 2n 

is divisible by 6 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 4 marks) 
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Q3. 
  

(a)  "If m and n are irrational numbers, where m ≠ n, then mn is also irrational." 

Disprove this statement by means of a counter example. 
 
 
 
 
 
 
 

(2) 

(b)  (i)  Sketch the graph of y = |x| + 3 

(ii)  Explain why |x| + 3 ≥ |x + 3| for all real values of x. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 5 marks) 
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Q4. 
  

Given  , prove that n3 + 2 is not divisible by 8. 

  

 

 

 

 

 

 

 

(Total for question = 4 marks) 

  

 
 
Q5. 
  

(a)  Prove that for all positive values of a and b 

 

 
 
 
 
 
 
 
 
 
 
 
 

(4) 

(b)  Prove, by counter example, that this is not true for all values of a and b. 

 
 
 
 
 

(1) 

  

(Total for question = 5 marks) 
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 Q6. 
  

A student attempts to answer the following question: 

 

The student starts the proof with: 

 

The start of the student's proof is reprinted below. 

Complete the proof. 

 
(3) 

 

  

 

 

 

 

 

 

 

 

 

(Total for question = 3 marks) 
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Q7. 
  

Prove, using algebra, that 

(n + 1)3 − n3 

is odd for all  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(Total for question = 4 marks) 
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Q8. 
  

A student was asked to prove that the square of any number can be expressed in the form 5n or 5n ± 1 

where n ∈  

The start of the student's proof is shown in the box below. 

 

(a)  Identify and correct an algebraic error in the box above. 

 
 
 
 

(1) 

(b)  Show the calculations and statements that are required to complete the proof. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 5 marks) 
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Q9. 
  

(a)  Prove that the difference of the squares of two consecutive odd numbers is always a multiple of 8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

(b)  Show that the difference of the squares of two consecutive even numbers is not always a multiple of 
8 

 
 
 
 
 
 
 
 

(1) 

  

(Total for question = 4 marks) 
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Q10. 
  

 

(a)  Determine whether statement (I) is always true, sometimes true or never true. 

You must fully justify your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

 

(b)  Determine whether statement (II) is always true, sometimes true or never true. 

You must fully justify your answer. 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 4 marks) 
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Q11. 
  

(i)  Prove that for all  is not divisible by 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

(ii)  "Given  is greater than or equal to the value of (x – 9)." 

State, giving a reason, if the above statement is always true, sometimes true or never true. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 6 marks) 
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Q12. 
  

In this question p and q are positive integers with q > p 

Statement 1: q3 – p3 is never a multiple of 5 

(a)  Show, by means of a counter example, that Statement 1 is not true. 

 
 
 
 
 
 
 
 

(1) 

Statement 2: When p and q are consecutive even integers q3 – p3 is a multiple of 8 

(b)  Prove, using algebra, that Statement 2 is true. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 5 marks) 
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Q13. 
  

Prove, using algebra, that 

n2 + 5n 

is even for all n ∈  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Total for question = 4 marks) 
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Q14. 
  

(a)   Prove that for all positive values of x and y 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

(b)   Prove by counter example that this is not true when x and y are both negative. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) 

  

(Total for question = 3 marks) 
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Q15. 
  

The equation kx2 + 4kx + 3 = 0, where k is a constant, has no real roots. 

Prove that 

 

 
 
 
 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 4 marks) 

  

 
 
Q16. 
  

Prove, using algebra, that 

n(n2 + 5) 

is even for all . 

  

 

 

 

 

 

 

 

 

(Total for question = 4 marks) 
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Q17. 
  

(i)  Given that p and q are integers such that 

pq is even 

use algebra to prove by contradiction that at least one of p or q is even. 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

(ii)  Given that x and y are integers such that 

 

• x < 0 

•  (x + y)2 < 9x2 + y2  

show that y > 4x 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 5 marks) 
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Q18. 
  

(i)  Show that x2 – 8x + 17 > 0 for all real values of x 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

(ii)  "If I add 3 to a number and square the sum, the result is greater than the square of the original 
number." 

State, giving a reason, if the above statement is always true, sometimes true or never true. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 5 marks) 
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Mark Scheme 
 
Q1. 
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(Q06 9MA0/02, Specimen papers )  

 
Q2. 
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(Q14 8MA0/01, June 2022)  

 
Q3. 
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(Q03 9MA0/02, June 2018)  

 
Q4. 
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(Q15 8MA0/01, June 2019)  

 
Q5. 
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(Q13 8MA0/01, Oct 2020)  

 
Q6. 
  



 

www.onlinemathsteaching.co.uk 
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(Q15 9MA0/02, June 2023)  

 
Q7. 
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(Q14 9MA0/01, June 2023)  

 
Q8. 
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(Q08 9MA0/01, June 2025)  

 
Q9. 
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(Q09 9MA0/02/M, June 2025)  

 
Q10. 
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(Q15 8MA0/01, June 2025)  

 
Q11. 
  

General points for marking question (i): 
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Watch for methods that may not be in the scheme that you feel may deserve credit. 

If you are uncertain of a method please refer these up to your team leader. 

Eg 1. Solving part (i)  by modulo arithmetic. 

 

 

Notes: Note that M0 A0 M1 A1 and M0 A0 M1 A0 are not possible due to the way the scheme is set 
up 

(i) 

M1: Awarded for setting up the proof for either the even or odd numbers. 

A1: Concludes correctly with a reason why n2 + 2 cannot be divisible by 4 for either n odd or even. 

dM1: Awarded for setting up the proof for both even and odd numbers 

A1: Fully correct proof with valid explanation and conclusion for all n 

Example of an algebraic proof 
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Example of a very similar algebraic proof 

 

Example of a proof via logic 

 

Example of proof via contradiction 
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A similar proof exists via contradiction where 

A1:  

dM1: States that 2k − 1 is odd, so does not have a factor of 2, meaning that n is irrational 

 

(ii) 

M1: States or implies 'sometimes true' or 'not always true' and gives an example where it is not true. 

A1: and gives an example where it is true, 

Proof using numerical values 

 

Graphical Proof 
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Proof via algebra 

 

Alt: It is possible to find where it is always true 

 

  

 
(Q10 9MA0/01, June 2019)  

 
Q12. 
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(Q17 8MA0/01, June 2023)  

 
Q13. 
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(Q14 8MA0/01, June 2024)  

 
Q14. 
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(Q11 8MA0/01, Specimen papers )  

 
Q15. 
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(Q10 8MA0/01, Specimen papers )  

 
Q16. 
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(Q11 9MA0/02, June 2022)  

 
Q17. 
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(Q07 9MA0/01, June 2022)  

 
Q18. 
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(Q02 8MA0/01, June 2018)  

 
 


