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Answer all seven questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 (i) Show that the sum of the series

5

1 2 3

8

2 3 4 3 4 5

3 2

1 2� � � � � �
� � � �

�

� �

11
�

n

n n n( )( )
  is given by

  
2

1

1

2

2
– –
n n   [8]

 (ii) Hence find the sum of the series
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2 Find the first 2 non-zero terms of the Maclaurin series for tan–1(x). [6]

3 (a) Find the equation of an ellipse with focus F (4, 0) and associated directrix x 5 6.25 [6]

 (b) Find the equation of the parabola with focus F (4, 1) and directrix x 5 21 [4]

4 Find the general solution of the equation
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 5 (i) Using partial fractions show that
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 (ii) Hence find a series expansion for 

 3

1 2 1 22� �x x( )( )
  up to and including the term in x4 [5]

 (iii) State the range of values of x for which the expansion is valid. [3]

6 Use the principle of mathematical induction to show that for all non-negative integers n

   

d

d
e e

n

n
x n x

x
x x

n
cos cos3 2 3

3












� �
π

 

[8]

 

Note that 
d

d
f( ) f( )

0

0x
x x5













http://www.studentbounty.com


7 (i) If Z 5 ei show that
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 (ii) Given that

Given that cos cos cos cos6 6 4 2� � � �; a b d� � �c

  find a, b, c and d. [6]

 (iii) Hence, find, in radians, the general solution to the equation
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THIS IS THE END OF THE QUESTION PAPER
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