
Proof by Induction 
Questions 
 
Q1. 
  

(i)   A sequence of numbers is defined by 

u1 = 6,      u2 = 27 

un+2 = 6un+1 − 9un      n ≥ 1 

Prove by induction that, for n  

un = 3n(n + 1) 

(6) 

(ii)  Prove by induction that, for n  

f(n) = 33n−2 + 23n+1 is divisible by 19 

(6) 

  

(Total for question = 12 marks) 

  

 
 
 
 
 
Q2. 
  

Prove by mathematical induction that, for  

 

  

(Total for question = 6 marks) 
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Q3. 
  

Prove by induction that for all positive integers n 

 

is divisible by 5 

  

(Total for question = 6 marks) 

  

 
 
 
 
 
Q4. 
  

Prove by induction that, for  

f(n) = 2n + 2 + 32n + 1 

is divisible by 7 

  

(Total for question = 6 marks) 

  

 
 
Q5. 
  

(a)  Prove by induction that, for all positive integers n, 

 

(6) 

(b)  Hence, show that, for all positive integers n, 

 

where a, b, c and d are integers to be determined. 
(3) 

  

(Total for question = 9 marks) 
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Q6. 
  

(i)  Prove by induction that for  

 

(6) 

(ii)  Prove by induction that for  

f(n) = 4n + 1 + 52n – 1 

is divisible by 21 
(6) 

  

(Total for question = 12 marks) 

  

 
 
 
 
 
 
Q7. 
  

Prove by induction that for all positive integers n, 

 

is divisible by 17 

(6) 

  

(Total for question = 6 marks) 
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Q8. 

(a)   Prove by induction that for all positive integers n, 

 

(6) 

(b)   Use the standard results for  and  to show that for all positive integers n,  

 

(4) 

(c)   Hence find the value of n that satisfies 

 

(5) 

  

(Total for question = 15 marks) 
 
 
 
 
Q9. 

(i) 

 

where a is a constant. 

(a)   For which values of a does the matrix M have an inverse? 

(2) 

Given that M is non-singular, 

(b)   find M–1 in terms of a 

(4) 

(ii)  Prove by induction that for all positive integers n, 

 

(6) 
(Total for question = 12 marks) 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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 Q6. 
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Q7. 
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Q8. 
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Q9. 
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