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Section A (36 marks)
1 (i) Show that the equation

l — 242 *

L=3-x (*)
has a root, a, between x =1 and x = 2.
Show that the iteration

1
X .= ,
r+l 3 _ _)Cf

with x, = 1.5, converges, but not to «. [5]

(i) By rearranging (¥), find another iteration that does converge to a. You should demonstrate the
convergence by carrying out several steps of the iteration. [3]

2 A function f(x) has the values shown in the table.

x |28 3 32

f(x) | 0.9508 | 0.9854 | 0.9996

(i) Taking the values of f(x) to be exact, use the forward difference method and the central difference
method to find two estimates of f'(3). State which of these you would expect to be more accurate.

[5]
(ii) Now suppose that the values of f(x) have been rounded to the four significant figures shown. Find,
for each method used in part (i), the largest possible value it gives for the estimate of f'(3). [2]
3 (i) Xis an approximation to the number x such that X = x (1 + r). State what r represents.
Show that, provided r is small, X" = x" (1 + nr). [4]

(ii) The number G = 0.577 is an approximation to the number g. G is about 0.04% smaller than g.
State, in similar terms, relationships between

(A) G?and g2,

(B) JGand [g. 3]

4  The expression, sin x + tan x, where x is in radians, can be approximated by 2x for values of x close to
zero.

(i) Find the absolute and relative errors in this approximation when x = 0.2 and x = 0.1. [4]
3
(i) A better approximation is sin x + tan x = 2 (x + %), where k is an integer.

Use your results from part (i) to estimate k. [3]
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S A quadratic function, f(x), is to be determined from the values shown in the table.

X 1 3 6

f) |10 | =12 |30

Explain why Newton’s forward difference formula would not be useful in this case.

Use Lagrange’s interpolation formula to find f(x) in the form ax? + bx + c. [7]

Section B (36 marks)

6  The integral

1.8
sz Vad +1 dx

1

is to be estimated numerically. You are given that, correct to 6 decimal places, the mid-point rule
estimate with 4 = 0.8 is 1.547 953 and that the trapezium rule estimate with 27 =0.8 is 1.611 209.

(i) Find the mid-point rule and trapezium rule estimates with 2 =0.4 and 7 =0.2.
Hence find three Simpson’s rule estimates of /. [71
(ii) Write down, with a reason, the value of / to the accuracy that appears to be justified. [2]

(iii) Taking your answer in part (ii) to be exact, show in a table the errors in the mid-point rule and
trapezium rule estimates of /.

Explain what these errors show about
(A) the relative accuracy of the mid-point rule and the trapezium rule,

(B) the rates of convergence of the mid-point rule and the trapezium rule. [8]

7 (i) Show that the equation
X —8x+5=0 (*)
has a root in the interval (0, 1).
Find this root, using the Newton-Raphson method, correct to 6 significant figures.

Show, by considering the differences between successive iterates, that the convergence of the
Newton-Raphson iteration is faster than first order. [11]

(ii) You are now given that equation (*) has a root in the interval (1.4, 1.5). Find this root, correct to 3

significant figures, using the secant method. Determine whether or not the secant method is faster
than first order. [8]

© OCR 2010 4776/01 Jun10



www.xtrapapers.com

THERE ARE NO QUESTIONS ON THIS PAGE

OCRY

RECOGNISING ACHIEVEMENT

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, is given to all schools that receive assessment material 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.

© OCR 2010 4776/01 Jun10



