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Section A (36 marks)

1 (i) Show by sketching two curves on the same axes that the 
equation

  cosx x2 = ,

  where x is in radians, has exactly one positive root. Give a 
rough initial estimate of the root. [3]

 (ii) By re-arranging the equation, find an iterative formula for 
xr 1+  in terms of xr. Use this iterative formula to find the 
root correct to 2 decimal places. [5]

2 this question concerns binomial coefficients of the form

 
n
n
2e o, where 

( !)
( ) !n

n n
n2 2
2=e o .

 An approximate formula for 
n
n
2e o is 

n
4n

r
.

 (i) calculate the absolute and relative errors in the 
approximate formula for n 5=  and n 10= . comment 
briefly on how the absolute errors and relative errors 
appear to change with n. [5]

 (ii) it can be shown that the relative errors in part (i) are
  approximately equal to kn

1  for some integer k. Use the 
values calculated in part (i) to determine k. [2]
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3 the function f ( )x  has the values shown in the following 
table.

x 0.1 0.2 0.3 0.4
f(x) 1.641 1.990 1.840 1.192

 (i) Show by means of a difference table that f ( )x  can be 
closely approximated by a quadratic function. [3]

 (ii) Use newton’s forward difference interpolation formula to 
obtain an estimate of f ( . )0 15 . [4]

4 (i) Show, graphically or otherwise, that the equation
  2 3 4x x+ =    (*)
  has exactly one root.

  Show that the root lies in the interval [ . , . ]0 7 0 8 . [4]

 (ii) Use the method of false position to find the root of (*) 
correct to 2 decimal places. [4]
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5 the values of the function g( )x  in the following table are 
correct to 4 decimal places.

x g( )x
 –0.2 1.1292

   –0.15 1.1540
 –0.1 1.1766

   –0.05 1.1974
0 1.2163

     0.05 1.2335
   0.1 1.2489

     0.15 1.2625
   0.2 1.2745

 (i) Use the central difference formula with suitable values of 
h to obtain a sequence of three estimates of g ( )0l . [4]

 (ii) Hence give a value for g ( )0l  to an appropriate degree of 
accuracy, explaining your reasoning. [2]
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Section B (36 marks)

6 in this question, dtanI x x1
.

0

0 5
= +; , where x is in radians. 

 estimates of I should be given correct to 6 decimal places.

 (i) obtain the trapezium rule and mid-point rule estimates of 
I with h = 0.5.

  Use these two values to obtain a Simpson’s rule estimate  
of I. [3]

 (ii) Find, as efficiently as possible, two further trapezium rule 
estimates, two further mid-point rule estimates, and two 
further Simpson’s rule estimates.

  Give the value of I to the accuracy that is justified. [7]

 (iii) Find the differences and the ratio of differences for the 
trapezium rule estimates and also for the mid-point rule 
estimates.

  What do the ratios of differences indicate?

  State, with a reason, whether either of the mid-point and 
trapezium rules gives more accurate estimates than the 
other. [8]

Question 7 begins on page 8.
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7 the series ...S
n1

1
2
1 1

n = + + +  is summed, for various 

 values of n, using a spreadsheet. the spreadsheet gives the 
answers S .18 5896100 =  and S .26 8593200 = . For the purposes 
of this question, these values may be regarded as exact.

 (i) the same calculations are now carried out with each term 
in the series rounded to 4 decimal places. the answers 
obtained are 18.5897 and 26.8589 respectively.

  explain how it arises that one sum is too large and the 
other is too small. [2]

 (ii) now suppose that the same calculations were carried out 
with each term in the series chopped to 4 decimal places. 
estimate the answers that would be obtained, explaining 
your reasoning. [4]

 (iii) Show, by using the mid-point rule on the integral 

  d
x
x1

.

.

k

k

0 5

0 5

-

+

= , that

  . .
k

k k1 2 0 5 0 5. + - -` j.  [4]
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 (iv) it follows from the result in part (iii) that

  ... . .
n

n
1
1

2
1 1 2 0 5 0 5.+ + + + -` j.

  Use this result to find approximations for S100 and S200 .  
  Find the errors in these approximations. What do you 

notice about the values of these errors? [5]

 (v) Making a suitable assumption about the error, obtain as 
accurate an estimate of S1000 as you can. [3]



10

BLAnK PAGe



11

BLAnK PAGe



12

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.

* 2 4 6 4 4 7 1 1 6 1 *


