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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate answers is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Paper 1 series overview 

The Numerical Methods minor optional paper counts for 16⅔ % of the qualification OCR A Level Further 

Mathematics B (MEI) (H645). There is one examination paper which lasts 1 hour 15 minutes. Candidates 

are expected to know the content of A Level Mathematics and the core Pure mandatory paper (Y420). 

Candidates should be able to use the iterative capability of a calculator in the examination. No credit is 

given for writing down solutions generated by equation solvers.  

Candidates should be familiar with the command words used in this specification, specifically, that a 

question which begins ‘determine…’ is a signal that sufficient detail of any necessary working must be 

given to earn full credit. Where a question explicitly requests candidates to ‘use …’ then there must be 

sufficient evidence to show that the requested method or expression has been used in the solution. 

It is expected that candidates will have routinely used a spreadsheet throughout the course. In the 

examination candidates will be given output from spreadsheets and may be asked: what certain cells 

represent; to explain or give formulae for certain cells; to give solutions and justify their accuracy and to 

comment on errors, convergence, or order of a method.  

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• made efficient use of the iterative capability of 
their calculator when implementing iterative 
formulae, and provided sufficient detail to 
justify the precision quoted in their answers 

• knew that a request to determine a result 
meant that a certain level of detail was 
required in the response 

• were able to interpret and give spreadsheet 
formulae 

• presented answers to the precision requested 

• understood the relevance of the ratio of 
differences in the context of commenting on 
the order of a method or in terms of developing 
error analysis through extrapolation  

• gave precise explanations of why a particular 
method failed or why it could not be applied. 

• were able to use the iterative capability of their 
calculator when implementing iterative 
methods, but did not show sufficient detail of 
their work to justify the precision quoted 

• knew how to approach a particular problem 
with a request to determine the outcome, but 
did not supply sufficient detail to justify their 
result 

• understood the processes involved in 
spreadsheet formulae, but were unable to 
write them out correctly 

• presented their answers to a different precision 
to that requested in the question 

• had an incomplete understanding of the term 
ratio of differences and how to interpret it 

• were not able to articulate their explanations 
fully. 
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Question 1 (a) and (b) 

Nearly all candidates earned both marks in part (a) and many went on to do the same in part (b). 

Candidates who did less well may have over-complicated things by finding 0.653675 in part (b) and then 

making a slip. 

Some candidates did not appreciate the relevance of their answer to part (a) when answering part (b) 

and adopted a variety of unsuccessful strategies.  

 

Question 2 (a), (b) and (c) 

In general candidates answered this question extremely well, with many earning full marks. 

Less successful candidates may have made a slip in the arithmetic in one of the calculations or not 

appreciated the connection between the relative errors when answering part (c). A few candidates 

appear to have anticipated the result in part (c) and used it to find their answer to part (b). 
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Question 3 (a), (b), (c) and (d) 

Candidates who answered this question well gave succinct answers to parts (b) and (d) and made 

efficient and effective use of the iterative capability of their calculator in parts (a) and (c). They may have 

lost a mark in (a) or (c) by showing an insufficient number of iterates to justify 3 decimal place accuracy. 

Candidates who did less well may have given a vague response to part (b) such as ‘the gradient is 

bigger than 1’. In parts (a) and (c) they may have shown only the first two or three iterates and perhaps 

their last one before stating their answer to 3 decimal places without justification. 
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Question 4 (a), (b), (c), (d) and (e) 
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There were many excellent responses to this question, with most candidates earning full marks or close 

to full marks. They may have made minor slips such as leaving their answers to part (c) and (e) in terms 

of x instead of t or by commenting that the second differences are all equal in value, rather than 

observing that they are approximately equal. 

The small number of candidates who were less successful were unable to make correct substitutions 

into Newton’s forward difference interpolation formula and were therefore only able to access the marks 

to parts (a) and (b). 
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Question 5 (a), (b) and (c)  

Candidates who were successful in parts (a) (b) and (c) demonstrated a clear understanding of how to 

apply and interpret spreadsheet formulae. They may have omitted ‘= 0’ in part (a). 

Candidates who did less well may have omitted ‘=’ in parts (b) and (c) or did not recognise ‘EXP’ in part 

(a). 

 

Question 5 (d) and (e) 

Most candidates answered these two parts very well. They completed the table successfully and used 

the interval quoted in the mark scheme to justify a precision of 1 decimal place. 

Candidates who were less successful may have made a slip in the table or quoted an incorrect precision. 
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Question 5 (f)  

Some candidates interpreted the question to mean how many more applications are needed after row 5 

in the spreadsheet rather than after the work they had just completed in row 6. Either interpretation was 

allowed to score full marks. 

Candidates who did well in this question gave sufficient detail of their working to earn full marks. 

Candidates who did less well may have adopted one of the approaches outlined in the mark scheme, but 

given a final answer of 11, or did not show sufficient detail of their reasoning. 

 

Question 6 (a) and (b) 

Candidates who did well in parts (a) and (b) commented that the other two x-values are greater than 1 or 

that f(0.5) or f(0) are not available. The overwhelming majority of candidates competed part (b) 

successfully. 

Candidates who did less well usually commented that 1.5 and 2 are at different distances from 1. 
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Question 6 (c) (i) and (ii) 

Candidates who did well in part (c) commented that the ratio is converging to 0.5 and were able to relate 

this to the order of the method. They knew that that this was to be expected. They may have lost a mark 

through not articulating themselves well, for example by commenting that the ratios are all approximately 

0.5. 

Candidates who were less successful did not realise that the ratios are converging and were usually 

unable to access any marks in this part.  

 

Question 6 (d)  

Candidates who answered this question successfully recognised the opportunity to extrapolate to infinity 

and usually went on to obtain an answer within the specified range. Some candidates lost the final mark 

by comparing their answer with 0.148477 to give a final answer of 0.15. 

Candidates who were less successful adopted the correct approach but made a slip in the calculation – 

see Exemplar 1 – or subtracted 0.000173 ×
𝑟

1−𝑟
 from 0.148477 instead of adding it. 

Extrapolation to infinity improves accuracy 

In this question, comparison of the estimates of the gradient at 𝑥 = 2 with ℎ = 0.0125 and 0.00625 leads 

to the deduction that 
d𝑦

d𝑥
≈ 0.15 to 2 significant figures. Candidates who appreciated that extrapolating to 

infinity will generally help them to give a more precise approximation than can be obtained by such a 
comparison generally scored full marks in part (d).  
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Exemplar 1 

This candidate writes down the correct extrapolation to infinity for M1M1 but makes a slip in the 

calculation to generate an answer which lies outside the range to earn A1. In this case the final 

conclusion would not have earned A1 for an over cautious final answer of 0.15.  
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Question 7 (a) and (b) 

Most candidates successfully answered part (a) and (b). They successfully completed the table, or they 

may have lost a mark by giving their answers to a different precision. In part (b) they compared the 

values of S2 and S4 to justify a precision of 1 decimal place. 

Candidates who did less well may have slipped up in one or more of the calculations in part (a) or gave 

their answer to a precision which could not be justified in part (b). 
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Question 7 (c)  

Most candidates answered this question very well. They commented that the spreadsheet stores values 

to a greater precision than are displayed and went on to say that the spreadsheet uses these values in 

the calculation whereas the student has used less precise displayed values. So, the value is the 

spreadsheet is more precise than the value found using the calculator. 

Candidates who did less well generally made the first point correctly but were not able to correctly 

articulate the reason for the value in the spreadsheet being more precise. 

Candidates who did not do well in this question usually thought that the calculator value was more 

precise because it had more digits displayed. 
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Question 7 (d) (i), (ii) and (iii) 

Candidates who did well in part (i) noted that the values in the ratio column appear to be converging to a 

constant, which suggests first order convergence, although they may not have articulated this well. In 

part (ii) they observed that 0.25 < 0.4 < 0.5 so the method is between first and second order in this case. 

They may have lost a mark because they did not make an explicit comparison, or because they did not 

explain their observation sufficiently clearly. In part (iii) they either made reference to the convergence 

ratio when h is halved (1/16) or to the usual order of the method when commenting that the observed 

order is unusual. 

Candidates who did not do well were often not able to relate the convergence of the ratio of differences 

to the order of the method. A number of candidates commented that Simpson’s rule is a first or second 

order method. 

 

Question 7 (e)  

Candidates who did well in this question extrapolated to infinity from S128 to obtain a value within the 

specified range. They earned the final mark by quoting a precision of 4 or 5 decimal places which was 

justified by commenting on the improvement in accuracy achieved by this method, or by quoting their 

answer to 3 decimal places and comparing their result explicitly with S128. 

Candidates who did less well may have given a suitable precision to their final answer but were unable 

to justify the precision quoted. Some candidates made a sign error by adding 0.00066×
𝑟

1−𝑟
 to S128 or by 

rounding their value of r up to a value outside the allowed range. A few candidates carried out a partial 

extrapolation or used Richardson’s extrapolation to earn a special case mark. 

 

 

A correct extrapolation to infinity may be written in different forms 

We expect to see 0.659015 − 0.00066×
𝑟

1−𝑟
 where r meets the criteria in the mark scheme. However,  

sometimes this may be written as 0.659675 − (0.00066 + 0.00066𝑟 + 0.00066𝑟2 … ) or the simplified 

result 0.659675 − 0.00066 ×
1

1−𝑟
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