
Questions 
 
Q1. 
  

y = ecos2x 

(a)  Show that 

 

(4) 

(b)  Hence find the Maclaurin series expansion of ecos2x up to and including the term in x2 

(3) 

  

(Total for question = 7 marks) 

  

 
 
Q2. 
  

Given that y = cot x, 

(a)  Show that 

 = 2 cot x + 2 cot3x 

(3) 

(b)  Hence show that 

 = p cot4x + q cot2x + r 

where p, q and r are integers to be found. 
(3) 

(c)  Find the Taylor series expansion of cot x in ascending powers of  up to and including the 

term in . 

(3) 

  

(Total for question = 9 marks) 

  

 
 
 
 
 



Q3. 
  

 

(a)  Find the Taylor series expansion for f(x) about  in ascending powers of  up to and 

including the term in  

(6) 

(b)  Hence obtain an estimate of sin , giving your answer to 4 decimal places.  

(2) 

  

(Total for question = 8 marks) 

  

 
 
Q4. 
  

Find the Taylor series expansion about x = 1 of  in ascending powers of (x – 1), up to and 
including  
the term in (x – 1)2, simplifying each term. 

  

(Total for question = 8 marks) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Q5. 
  

 

(a)  Show that 

 

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

Given that y = 1 and  = 1 when x = 2 

(b)  find a series solution for y in ascending powers of (x – 2), up to and including the term in (x – 2)4. 
Write each term in its simplest form. 

(4) 

(c)  Use the solution to part (b) to find an approximate value for y when x = 2.1, giving your answer to 3 
decimal places. 

(2) 

  

(Total for question = 10 marks) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Examiner's Report 
 
Q1. 
  
A Maclaurin series expansion of ecos2x was required here and many fully correct responses were seen. In 

part (a), most students were able to obtain the correct . Those that then replaced the 2sinxcosx with 

sin2x usually proceeded correctly. Use of  prior to differentiation helped some 
to follow this route. A few students took natural logarithms of both sides before differentiating. 
The method to produce the series expansion in part (b) was not always known. Attempts were seen which 
tried to use the series expansions of ex and cos x. Those who used the correct formula were usually able 
to obtain full marks although f ′(0) was occasionally evaluated as e. A few students failed to calculate their 
trigonometric expressions or gave their answer in a decimal form. 
  
 
 
Q2. 
  

This again was a question that students were well prepared for. The main problems in parts (a) and (b) 
centred around incorrect signs in differentiation. However for the most part students could get to the 
correct answers by the most efficient means. There were few solutions where students reverted to sin and 
cos to work with. 

The Taylor expansion in powers of (x – pi/3) was well known. It should be stressed to students the 
importance of writing down the formula before using it although they must be careful about the use of f(x) 
as in the formula rather than the correct y or cot x. 

It was pleasing to see students working in exact fractions rather than resorting to decimals. 

  

 
 
Q3. 
  

This was another question where students clearly understood what was required of them. The requisite 

derivatives and their evaluation at  were correctly done by the majority although there were some poor 
attempts at the differentiation in some cases.  
There were some attempts at Maclaurin series rather than the required Taylor series. 

Weaker solutions to (b) substitute  rather than  into their expansion. 

  

 
 
 
 
 
 
 
 
 
 
 



Q4. 
  

This question on a Taylor series expansion produced a surprisingly mixed response. The general method 
was well known but many succumbed to errors with the required differentiations, with some failing to 
deploy the chain and product rules correctly. The second derivative proved more problematic with a 

significant minority of candidates incorrectly producing an  term. Those who obtained 
the correct derivatives were usually able to then produce correct numerical expressions for the values at x 
= 1. A very small number of errors were seen in applying a correct Taylor series. Candidates who quoted 
the correct expansion formula usually obtained the M mark when substituting in their values, but it was 
evident that an over reliance on calculators left many unable to correctly simplify the resulting expression 
for the third coefficient which left them with an inexact form. The final mark was occasionally withheld for 
an unsimplified answer or in cases where candidates had reverted to decimals. 

It was interesting to see the common error amongst candidates of interpreting  as  instead 

of . 

  

 
 
Q5. 
  

A substantial number of students scored full marks with little obvious difficulty with this question which 
required a Taylor series solution to a differential equation. 

In part (a), most differentiated implicitly and dealt with the products correctly. A smaller number made  
the subject first but were more prone to slips. An "x" was occasionally missing from the final answer. A 
few students failed to differentiate the "1" at the start of their working. 

Part (b) required a series solution for y and most attempted the values of the necessary derivatives at x = 
2, although slips were seen with less organised work. A correct Taylor expansion for their values usually 
resulted although a small number produced a series in powers of x rather than x – 2 or had 2 in place of 
f(2). 

In part (c) the method mark was widely scored but the accuracy mark was often lost due to 
miscalculation. The final answer was required to the correct number of decimal places. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Mark Scheme 
 
Q1. 
  

 

 
  
 
 



Q2. 
  

 

 



 

 
Q3. 
  

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 



Q4. 
  

 

 

  

 
 



Q5. 
  

 

 

  

 
 


