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starting your answer.
Answer ALL the questions.
You are permitted to use a scientific or 
graphical calculator in this paper.
Final answers should be given to a degree 
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or recycled. Please contact OCR Copyright 
should you wish to re-use this document.



4

SECTION A  (36 marks)

1 (i) Show that the equation

	 	 cosx x 3= ^ h         (*)

  where x is in radians, has a root in the 
interval ,0 1^ h.  [2]

	 This root is denoted by a.

 (ii) Show numerically that the iteration

	 	 cosx xr r1
3=+ ^ h

  with .x 0 60 =  does not converge to a.
 [2]

 (iii) Show that

	 	 cosx x x 3= ^ h

  is a rearrangement of (*). Use the 
corresponding iteration to find a 
correct to 4 decimal places.  [4]
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2 An estimate is required of I, where

	 	I x xf d
.

0

0 6
= < ^ h .

 The only available values of xf^ h are as 
follows.

x 0 0.1 0.2 0.4
xf^ h 2.3063 2.2769 2.1883 1.8308

 (i) Obtain the best possible estimates of
 

x xf d
.

0

0 2
< ^ h  and x xf d

.

.

0 2

0 6
< ^ h . Hence give an 

 
estimate of I.  [5]

 (ii) State what you would do differently if 
.0 6f^ h became available.  [1]
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3 A computer program is used to 
calculate values of f where

	 f u v
1 1 1
= - .

 One possible formula for f is

	 f

u v
1 1

1
=

-c m
.          (*)

 (i) Show that another formula for f is

  f v u
uv

=
-

.            (**)  [1]

 The program stores and calculates 
all numbers rounded to 5 significant 
figures.

 (ii) Find the values of f given by the 
program using (*) and (**) when u 11=  
and .v 11 05= .

  Show that one of these values is exact 
and find the relative error in the other.
 [6]

 (iii) State what process gives rise to the 
error in the inexact value.  [1]
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4 The table opposite shows values of 
a function xf^ h correct to 5 decimal 
places.

 (i) Find five estimates of 1f l^ h using the 
forward difference method.  [3]

 (ii) Comment on the accuracy of these 
estimates.

  Give a value for 1f l^ h to the accuracy 
that you consider appropriate. Justify 
your answer.  [3]
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5 An approximate formula for x of the 
form

	 x a bx. + 	           (*)

 is required for values of x near to 1.

 (i) Find the values of a and b for which (*) 
is exact when x 1=  and .x 1 21= .  [4]

 (ii) With these values of a and b, find the 
absolute and relative errors in (*) when 

.x 0 81= .  [4] 
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SECTION B  (36 marks)

6 The variables p and q are known to take 
the following values.

p 1 2 3
q 2.2 2.8 5.2

 (i) Plot these points and draw, by eye, a 
smooth curve through them.  [2]

 (ii) Use Newton’s forward difference 
interpolation formula to obtain a 
quadratic expression for q in terms 
of p. Give your answer in simplified 
form.  [6]

 (iii) Estimate q when .p 2 5= . Let this 
estimate be denoted by a.  [2]
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 (iv) Now suppose that a quadratic 
expression for p in terms of q is 
required. Explain why Newton’s 
formula could not be used for this 
purpose. Use Lagrange’s method to 
write down an expression for this 
quadratic. (You are not required to 
simplify this expression.)  [5]

 (v) Estimate p when q is equal to the value 
a found in part (iii). Comment on your 
answer.  [3]
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7 (i) Show that the equation

	 	 x x3 2 04 + - =         (*)

  has a root, a, in the interval ,0 1^ h.

  Show that (*) does not have any other 
positive roots. [3]

 (ii) Sketch the curve y x x3 24= + -  for 
x0 1G G .  [2]

 The secant method, with x 00 =  and 
x 11 =  is used to find a.

 (iii) Find x2 exactly, and calculate x3 and 
x4 correct to 6 significant figures.

  Show, by means of appropriate lines 
on your graph, how the secant method 
produces these values.  [8]

 (iv) Iterate the secant method further to 
find a correct to 3 significant figures. 
Show that you have obtained the 
required accuracy.  [5]

END OF QUESTION PAPER
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