
Series 
Questions 
 
Q1. 
  

In this question you may assume the results for 

 

(a)  Show that the sum of the cubes of the first n positive odd numbers is 

n2 (2n2 − 1) 

(5) 

The sum of the cubes of 10 consecutive positive odd numbers is 99 800 

(b)  Use the answer to part (a) to determine the smallest of these 10 consecutive positive 
odd numbers. 

(4) 

  

(Total for question = 9 marks) 

  

 
 
 
Q2. 
  

(a)  Use the standard results for summations to show that for all positive integers n 

 

where a, b and c are integers to be determined. 
(5) 

(b)  Hence determine the value of k for which 

 

(4) 

  

(Total for question = 9 marks) 
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Q3. 
  

(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) 

  

 
 
 
 
Q4. 
  

(a)   Use the standard results for  and  to show that  

 

for all positive integers n. 
(5) 

Given that 

 

(b)   find the exact value of the constant k. 

(4) 

  

(Total for question = 9 marks) 
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Q5. 
  

(a)  Using the formula for  write down, in terms of n only, an expression for  

 

(1) 

(b)  Show that, for all integers n, where n > 0 

 

where the values of the constants a, b and c are to be found. 
(4) 

  

(Total for question = 5 marks) 

  

 
 
 
 
 
Q6. 
  

(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) 
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Mark Scheme - Series 
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Q2. 
  

 

 

  

 
 
 
 
 
 
 
 
 

 Ch.3 Series PhysicsAndMathsTutor.com



Q3. 
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Q4. 
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Q6. 
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