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The entry for this paper was small, but most of the candidates were well prepared. Indeed 
some showed a grasp of numerical mathematics which was very impressive. 
 
Question 1 (Numerical solution of an equation) 
This question was on a very familiar topic, but it was not popular. Perhaps that was because 
candidates do not care for the negative exponential function. In part (i), the graphical 
approach used generally involved sketching y = e – x (1 + x) and y = 0.05. There were only a 
couple of explicit and clear demonstrations that there are only two roots. The numerical work 
in part (ii) was done well; the analysis, involving the derivative of the exponential function, 
was sometimes incorrect. Part (iii) was done well by almost everyone. 
[Roots –0.9813, 4.744.] 
 
Question 2 (Integration, differentiation and interpolation) 
The numerical integral and derivative in part (i) caused no problems. In part (ii), almost 
everyone suggested c = 0.25 for the integral, but opinions were various on the best value for 
the derivative. A popular answer was c = –0.5 so that the central difference formula could be 
used: a nice idea but specifically excluded by the statement that x is never negative. The 
Lagrange method in part (iii) was frequently well done, though some omitted the y values 
which form the coefficients, and others made errors in the algebra. Part (iv) caused no 
problems; erroneous polynomials were followed through here. In part (v) most candidates 
were properly cautious in suggesting that the interpolating polynomial is likely to give better 
estimates. 
[(i) integral 2.5, derivative –8.4; (iii) integral 2.625, derivative –14.1.] 
 
Question 3 (Taylor polynomial) 
The differentiation in part (i) was well done, and so candidates had little difficulty obtaining 
the Taylor polynomial for arctan x. In part (ii) the error term did cause problems: some 
candidates were unclear about the distinction between x and ξ. Despite that, the error bounds 
(in which x = ξ) were calculated accurately by almost everyone. However, combining these 
error bounds in part (iv) was found more difficult. 
[(iii) error bounds 0.00026 and 10–12; (iv) error bound 0.0042, actual error –0.001.] 
 
Question 4 (Differential equation) 
This was a popular question with candidates taking the negative step length in their stride. 
Euler’s method in part (i) was very straightforward; the modified Euler method in part (ii) 
caused some candidates to become muddled in method or to make arithmetical mistakes. The 
extrapolation in part (iii) was understood by almost everyone, but some applied the correction 
term with the wrong sign. Part (iv) was pleasingly done with almost all candidates able to 
suggest re-writing the equation in terms of dx/dy. 
[(i) 0.7, 0.69286; (ii) 0.68333, 0.68422; (iii) 0.68452.] 
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