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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. 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 can be 
downloaded from OCR. 
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Paper Y414/01 series overview 
Y414 is one of six available options. Candidates must take Core Pure (Y410) and then choose two of the 
optional papers to be credited AS Level in Further Mathematics B (MEI). Candidates are expected to 
know the content of AS Level Mathematics (H630) and Y410.  

In this option, candidates apply numerical approaches to four topics from mathematics: solution of 
equations, differentiation, integration and approximating functions. They are expected to use a 
spreadsheet to implement the methods and to use error analysis to improve numerical approximations. 

To do well on this paper, candidates need to be comfortable using simple spreadsheet formulae and 
interpreting spreadsheet output. They also need to be able to use their calculators efficiently, particularly 
when applying iterative methods, and to explain their reasoning clearly and concisely. 
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Question 1 

Candidates who did well on this question identified the correct intervals in the numerator and 
denominator and went on to identify the correct bounds. Candidates who did very well recognised that 
the large range obtained was due to the subtraction of nearly equal numbers in the denominator, and 
commented accordingly. 

Candidates who did less well made slips in arithmetic or with one or more of the intervals. They either 
omitted the comment or simply noted that there was a large difference between the numbers obtained.  

Question 2 (i) 

Candidates who did well either calculated M2 and T2 and used them to find S4, or calculated S4 directly. 
Candidates who did less well worked with M1 and T1 and found S2 only, or made errors in the formula for 
S4 because they made bracket errors or were unable to correctly identify the value h.  

Question 2 (ii) 

Candidates who did well commented on the value of h or the fact that the original values are only given 
to 6 decimal places. 
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Question 3 
We have adjusted the mark scheme to allow for a minor issue with this question. 

Question 3 (i) 

Candidates who did well in this question either referred to the column being fixed in subsequent 
calculations or to the cell being fixed in calculations on the same row. 

The responses of some candidates suggested that they understood, but their explanation was either 
imprecise or contained an error such as “as the formula is dragged down”. 

Question 3 (ii) 

Question 3 (iii) 

Candidates who did well extrapolated from ‒ 0.14281171 with r = 0.1 and showed all the decimal places 
in their answer before rounding their answer to a suitable precision and making a suitable supporting 
comment. 

Those who did less well extrapolated from a different starting point or used r = 0.5. Some candidates 
made slips in the calculation. 
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Question 3 (iv) 

Candidates who did well used the approximation f(2 + 0.05) ≈ f(2) + 0.05×f’(2) together with their answer 
to part (iii). 

Those who did less well used linear interpolation. 

Question 4 (i) 

Candidates who did well in this question started with the original equation and added when the 
rearrangement had been successfully obtained. 

Candidates who did less well omitted the subscripts altogether or did not include all of them. 
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Question 4 (ii) 

Candidates who did well referred to g’(α) and g’(β) and the conditions for convergence and divergence in 
their explanations. 

Candidates who did less well made vague comments such as the gradient is less than 1.  

Question 4 (iii) 

Candidates who did well in this question gave sufficient detail of their working to convince the examiner 
that the iteration had been used and were able to successfully deduce when 6 d.p. accuracy had been 
achieved. 

Candidates who did less well simply stated the answer (which could be obtained by use of a solver 
function). 
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Question 4 (iv) 

Candidates who did well in this question gave sufficient detail of their working to convince the examiner 
that the relaxed iteration had been used. They showed at least three correct iterates in their working. 
They were able to successfully deduce when 6 d.p. accuracy had been achieved. 

Question 4 (v) 

Candidates who did well understood that the request to “determine what happens” necessitated some 
justification of any stated conclusion. They started with x0 = 2 and generated a sufficient number of 
iterates for a convincing explanation.  

Question 5 (i) 

Candidates who did well substituted in the given formula correctly and wrote the coefficients in their 
simplest form. 

Candidates who did less well worked in terms of x instead of t, or made slips in the arithmetic, or left the 
coefficients unsimplified. 
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Exemplar 1 

 

In this response, the formula was applied correctly but there was a sign error in the first term of the 
answer and the constant term was left unsimplified, resulting in the loss of the last two A marks.  

Question 5 (ii) 

Question 5 (iii) 

Candidates who did well considered the behaviour of their quadratic for large values of t and commented 
accordingly. 
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Question 5 (iv) 

Candidates who did well commented appropriately on the third differences. 

Question 5 (v) 

Candidates who did well showed full details of substitution in the correct formula and clear intermediate 
steps to generate the given formula. They worked in t throughout. 

Candidates who did less well worked in x instead of t. Sometimes algebraic errors were made, but the 
correct formula still appeared.  
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Exemplar 2 

 

This candidate’s work is quite difficult to read. The first M mark has been credited BOD one slip only – 
see the highlighted parts. The second M mark has been withheld because there is more than one error 
in the intermediate step. Note that the candidate works in x until the very last line, before abruptly 
changing to t without any explanation. Even if the work had been correct, the two A marks would have 
been withheld unless there had been a brief explanation given at this point. 
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Question 5 (vi) 

Candidates who did well considered the behaviour of the cubic for large values of t and commented 
accordingly, or they made a sensible comment about extrapolation. 

A significant number of candidates made no response to this question. 

Question 6 (i)  

Candidates who did well found and stated the values of f(3) and f(4). They made a suitable supporting 
comment. 

Candidates who did less well stated that there would be a sign change if f(3) and f(4) were to be 
evaluated, or made slips with the substitution. 

Question 6 (ii) 

Question 6 (iii) 

Candidates who did well gave a complete formula with no errors. 

Candidates who did less well made syntax errors or omitted “=”. 
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Question 6 (iv) 

Candidates who did well homed in on the need for a sign check in the method of false position. 

Candidates who did less well opted for a general comment such as “calculating the next estimate”. 

Question 6 (v) 

Candidates who did well referred to cells B3, F2 and B2 in their explanation. 

Question 6 (vi) 
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Question 6 (vii) 

Candidates who did well commented separately on the values in column L and the values in column M. 
Their explanations referred to 1st order convergence and 2nd order convergence. 

Candidates who did less well gave incomplete explanations. 

Exemplar 3 

In this response, both columns of values are referred to. Two interpretations of the values in column L 
were allowed – that the convergence may be 1st order, or slightly faster than 1st order. The first mark was 
credited for this. However, the second mark was not credited. To earn this mark candidates needed to 
comment that the convergence is clearly not 2nd order.  
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Question 7 (i) 

Candidates who did well gave clear, detailed explanations why an over-estimate is generated related 
to the tops of the trapezia above the curve. 

Candidates who did less well gave incomplete explanations such as “convex” or “concave”. 

Question 7 (ii) 

Candidates who did well gave a complete formula with no errors. 

Candidates who did less well made syntax errors or omitted “=”. 
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Question 7 (iii) 

Candidates who did well compared the values in cells N7 and O7 and gave the appropriate value. 

Candidates who did less well did further calculations and gave answers to a precision which could not be 
justified. 

Question 7 (iv) 

Candidates who did well referred to the convergence of the trapezium rule and midpoint rule ratios in 
their answers. 

Question 7 (v) (A) 

Candidates who did well completed the calculations efficiently and gave their answers correct to 8 or 9 
decimal places. 

Candidates who did less well confused S32 with S64. 

Question 7 (v) (B) 

Candidates who did well extrapolated from S64 using r = 0.0625. They then rounded their answer to an 
appropriate precision and justified their answer. 

Candidates who did less well did not justify the precision quoted in their final answer or made slips in the 
arithmetic.  
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Exemplar 4 

This candidate made a slip in the calculation which cost the first A mark. For the second A mark, 
candidates needed to quote the highest level of precision they considered they could reasonably justify. 
A minimum of 7 decimal places was expected here. 
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Supporting you 
For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Active Results offers a unique perspective on results data and greater opportunities to understand 
students’ performance. 

It allows you to:

•	 Review reports on the performance of individual candidates, cohorts of students and whole 		
centres

•	 Analyse results at question and/or topic level

•	 Compare your centre with OCR national averages or similar OCR centres.

•	 Identify areas of the curriculum where students excel or struggle and help pinpoint strengths and 
weaknesses of students and teaching departments.

http://www.ocr.org.uk/administration/support-and-tools/active-results/

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
to an online Q&A session.

https://www.cpdhub.ocr.org.uk 
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http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
http://www.ocr.org.uk/administration/support-and-tools/active-results/
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