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1	 By using the substitution	 tant
2
1 i= , find 

cos1
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d

0

2
1

i
i

+

r

; . [5]

2	 (i)	 Using	the definitions for cosh x  and sinh x  in terms of ex and e-x, show that cosh sinhx x 1
2 2 /- . [3]

	 (ii)	 Hence solve the equation sinh coshx x5 7
2 = - , giving your answers in logarithmic form. [5]

3	 It is given that ( )f tanhx x
x

3

11=
+
-- d n for x 12- .

	 (i)	 Show that ( )

( )

f x
x2 1

1

2
=

+
ll . [6]

	 (ii)	 Hence find the Maclaurin series for f(x) up to and including the term in x2. [4]

4	 It is given that cosI x xd
n

n

0

2
1

=
r

;  for n 0H .

	 (i)	 Show that I n
n I1

n n 2
=
-

-
 for n 2H . [5]

	 (ii)	 Hence find  I11 as an exact fraction. [3]

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 
whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE. 

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a 
department of the University of Cambridge.



3

4726/01 Jun13 Turn	over© OCR 2013

5	 You are given that the equation x x x4 1 0
3 2+ + - =  has a root, a, where 1 01 1a- .

	 (i)	 Show that the Newton-Raphson iterative formula for this equation can be written in the form

 x
x x
x x
3 8 1

2 4 1

n
n n

n n

1 2

3 2

=
+ +

+ +

+
. [3]

	 (ii)	 Using the initial value .x 0 7
1
=- , find x2 and x3 and find a correct to 5 decimal places. [3]

	 (iii)	 The diagram shows a sketch of the curve y x x x4 1
3 2= + + -   for  . x1 5 1G G- .

x

y

O

	 	 Using the copy of the diagram in your answer book, explain why the initial value x1 = 0 will fail to 
find a. [2]

[Questions	6,	7	and	8	are	printed	overleaf.]
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	 The diagram shows part of the curve ( )ln lny x= _ i. The region between the curve and the x-axis for 
x3 6G G  is shaded. 

	 (i)	 By considering n rectangles of equal width, show that a lower bound, L, for the area of the shaded 

region is  ln lnn n
r3

3
3

r

n

0

1

+

=

-

be lo/ . [3]

	 (ii)	 By considering another set of n rectangles of equal width, find a similar expression for an upper bound, 
U, for the area of the shaded region.  [1]

	 (iii)	 Find the least value of n for which .U L 0 0011- . [4]

7	 The equation of a curve is  
( ) ( )

y x x
x
1 7

1
2

=
+ -
+ .

	 (i)	 Write down the equations of the asymptotes. [3]

	 (ii)	 Find the coordinates of the stationary points on the curve. [5]

	 (iii)	 Find the coordinates of the point where the curve meets one of its asymptotes. [3]

	 (iv)	 Sketch the curve. [3]

8	 The equation of a curve is x y x x y2 2 2 2+ - = + . 

	 (i)	 Find the polar equation of this curve in the form ( )fr i= . [3]

	 (ii)	 Sketch the curve. [2]

	 (iii)	 The line x y2 2+ =  divides the region enclosed by the curve into two parts. Find the ratio of the two 
areas. [6]


