
Taylor Series 

Questions 
 
 
Q1. 
  

 

Given that 

y = (1 + lnx)2        x > 0 

(a)  show that  

(4) 

(b)  Hence find  

(2) 

(c)  Determine the Taylor series expansion about x = 1 of 

(1 + lnx)2 

in ascending powers of (x – 1), up to and including the term in (x – 1)3 
Give each coefficient in simplest form. 

(3) 

(d)  Use this series expansion to evaluate 

 

explaining your reasoning clearly. 
(3) 

  

(Total for question = 12 marks) 
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Q2. 
  

 

(i)  (a)  Use differentiation to determine the Taylor series expansion of ln x, in ascending 
powers of (x – 1) , up to and including the term in (x – 1) 

(4) 
(b)  Hence prove that 

 

(2) 

(ii)  Use L'Hospital's rule to determine 

 

(Solutions relying entirely on calculator technology are not acceptable.) 

(4) 

  

(Total for question = 10 marks) 

  

 
 
Q3. 
  

 

(a)   Show that 

 

where a and b are integers to be found. 
(4) 

(b)   Hence find a series solution, in ascending powers of x, as far as the term in x5, 

of the differential equation (I) where y = 0 and  = at x = 0  
(5) 

  

(Total for question = 9 marks) 
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Q4. 
  

f (x) = x4 sin(2 x) 

Use Leibnitz's theorem to show that the coefficient of (x − π)8 in the Taylor series  
expansion of f (x) about π is 

 

where a and b are integers to be determined. 

(8) 

 

  

(Total for question = 8 marks) 

  

 
 
 
 
Q5. 
  

 

(a)  Show that 

 

where a, b and c are integers to be determined. 
(4) 

(b)  Hence find a series solution, in ascending powers of x as far as the term in x5, of the 

differential equation (I), given that y = 1 at x = 0 
(5) 

  

(Total for question = 9 marks) 
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Mark Scheme – Taylor Series 
 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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