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You are not expected to print out and submit everything your routine produces, but you are required
to submit sufficient evidence to convince the examiner that a correct procedure has been used.

• The total number of marks for this paper is 72.
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1 (i) The iterative sequence where , has a fixed point so that  

Given that show that 

and obtain an approximate equation for in terms of and k. [5]

(ii) Use a spreadsheet to demonstrate graphically that the equation where 

has two roots. Let these roots be and where 

Show that the iteration will converge only slowly to and that it will not
converge to at all. [7]

(iii) Use the acceleration technique developed in part (i) to speed up the convergence to . Find
correct to 6 decimal places.

Show that, with a carefully chosen starting point, the acceleration technique may be used to
produce convergence to . Find correct to 6 decimal places.

Determine, correct to 1 decimal place, the range of starting values for which convergence to
is assured within 5 iterations of the acceleration technique. [12]b
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2 The Gaussian 4-point integration formula has the form

(i) Obtain the four equations that determine a, b, and , showing that one of them is

[7]

You are now given the following values, correct to 8 decimal places.

(ii) Use a spreadsheet to show that, for x in radians, tends to 1 as x tends to 0.

Use a spreadsheet to obtain a sketch of the function for 

Taking initially, use the Gaussian 4-point rule to estimate the value of

Repeat the process, halving h as necessary, in order to establish the value of the integral
correct to 6 decimal places. [13]

(iii) Modify the routines used in part (ii) to determine the value of t, correct to 3 decimal places,
such that

[4]
sin

.
x

x
x

t

d =Û
ıÙ

1
0

sin
.

x
x

xd
0

pÛ
ıÙ

h � 1
2 p

0 � x � p .f(x) �
sin x

x

sin x
x

b � 0.339 981 04h
a � 0.861 136 31h
b � 0.652 145 15h
a � 0.347 854 85h

aa 6 � bb 6 � 1
7 h7.

ba

� af(�a) � bf(�b) � bf(b) � af(a).f d( )x x
h

h

-

Û
ıÙ

3

© OCR 2007 4777/01 June 07 [Turn over

www.xtrapapers.com



3 The differential equation

where when is to be solved in order to estimate y when .

(i) Use Euler’s method with , 0.1, 0.05, 0.025 to obtain a sequence of estimates of y when
. Hence demonstrate that Euler’s method has first order convergence. [7]

(ii) Show similarly that the modified Euler method has second order convergence. [6]

(iii) Develop a solution to the differential equation using a predictor-corrector method. Use Euler’s
method as the predictor and the modified Euler method as the corrector. Apply the corrector
3 times at each step.

Compare the accuracy of this method with that of the modified Euler method. [8]

(iv) Obtain a sequence of estimates of y when by averaging the estimates found in parts (ii)
and (iii). Show that this sequence appears to have approximately third order convergence.

[3]

4 The augmented matrix given below is denoted by M | c.

(i) Set up a spreadsheet using Gaussian elimination to solve the system of equations represented
by M | c. Make clear at each stage which element is used for pivoting and explain why. Show
how to check the accuracy of your solution. [13]

(ii) Apply the routine developed in part (i) to systems of the form M | v, for appropriate vectors
v so as to find the inverse of the matrix M. [6]

(iii) Use part (i) to obtain the determinant of M, making it clear how you establish its sign. [5]
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