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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 3 series overview 
This paper is worth 60 marks out of the total 270 marks for the qualification. It includes content from all 
teaching modules but places emphasis on practical skills. This includes significant work on analysis of 
measuring results, calculating uncertainties and graphical work. On the most part the paper consists of 
structured questions covering problem solving and calculations, as well as Level of Response (LOR) 
questions. This paper appeared to be accessible to most candidates as there was a good spread of 
marks and there was little evidence that candidates had run out of time. 

 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• had a good understanding of the practical 
experiments on this paper 

• laid out calculations clearly 

• wrote explanations and descriptions concisely 
and used appropriate scientific terminology. 

 

• seemed less familiar with the experiments on 
this paper 

• misread scales on the graphs and made power 
of ten errors in calculations 

• were unable to draw the correct circuit diagram 
for charging/discharging a capacitor in 
Question 3 (a) 

• struggled to explain electromagnetic induction 
correctly in Question 4. 
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Section A 

Question 1 (a) (i), (ii) and (iii) 
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Nearly all candidates correctly calculated the two values of current in part (i) and plotted them onto the 
graph in part (ii). There were a handful of candidates who misread the scales and put one or other of the 
plots in the incorrect place. Most candidates were able to draw an acceptable straight line through the 
plotted points on the graph. 

In part (iii) most candidates showed that they knew how to calculate the gradient of the line, but many 
gave a positive value for a negative gradient. Most of the candidates did realise that the value of gradient 
was equal to the negative value of internal resistance but were unable to show how or why this was the 
case. 
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Question 1 (a) (iv)  

Candidates were told here that the two lemons in series would be unable to run the filament lamp so 
they needed to explain why this was not the case. Many candidates correctly calculated the current 
required by the filament lamp but then did not clearly explain or calculate that the current provided by the 
lemons would be very much lower than this value. Very few candidates used a potential divider 
argument to explain this situation. 
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Question 1 (b)*  

Many candidates were able to draw a graph for the two lemons in series and to describe how this 
differed from the graph for a single lemon. Describing the situation for the two lemons in parallel was 
much more challenging. Many candidates suggested incorrectly that the total emf was either twice that of 
a single lemon or a quarter. Many that did draw a less steep gradient were unable to explain the reason 
clearly. 
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Exemplar 1 

Here, the description for the series circuit is correct and communicated well. The corresponding sketch 
graph is correct and annotated clearly. The graph for the parallel circuit has the correct intercept, but 
gradient is incorrectly drawn as being steeper than that for a single lemon. The equation for the two 
lemons in parallel is correct but the candidate has misinterpreted the gradient, so this is not good enough 
for a Level 3 response. 
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Question 2 (a) (i)  

Almost all the candidates were able to calculate a mean value but some candidates incorrectly decided 
that 1.42 was an outlier. Outliers are only usually discounted if they are twice the spread from the mean 
value which 1.42 is not. There were many correct methods to find the uncertainty but common errors 
included multiplying the precision (0.01 V) by 15. 

 

Question 2 (a) (ii)  

Many candidates had the correct idea here that determining exactly when the LED begins to glow is very 
subjective and could lead to inconsistencies. Most candidates seemed familiar with this experiment as 
they suggested to view the LED down a tube or to turn the lights off. Several candidates were concerned 
about the precision of the multimeter. 
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Question 2 (b)  
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Most candidates were able to correctly draw the error bars onto the graph and most of them drew an 
acceptable steepest line, although a few did not use the full extent of the error bars. Most were able to 
use a correct method for finding the gradient of their line, with a few misreading the scale, and 
subsequently the uncertainty in the gradient value. Some candidates unnecessarily drew both a steepest 
and a shallowest line and then found half the difference in the two gradients as the uncertainty. Some 
candidates calculated their own gradient of the printed line despite being told its value in the question. 

Question 2 (c) (i)  

Some candidates answered this question well, but others confused themselves by taking e as energy 
and/or V as speed. Some tried substituting values, missing the point of the question and a few attempted 
dimensional analysis here. 

 

Question 2 (c) (ii)  

This calculation was on the whole done well, and candidates showed a variety of correct methods to find 
the uncertainty. Common errors were to just give the uncertainty found in part (b) (ii) or to omit the 
correct power of ten in the uncertainty. 
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Question 3 (a)  

Many candidates did not draw a valid circuit diagram for this experiment; many putting the cell, resistor, 
and capacitor all in series with no mechanism for swapping from a charging circuit to a discharging 
circuit. Some candidates did not use the correct circuit symbols, but most were able to describe a basic 
method for the experiment. A few candidates explained how to process the results, which was not asked 
for in this question. 
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Question 3 (b) (i), (ii) and (iii) 

Almost all the candidates were able to calculate the missing values of ln V in the table, and most did go 
on to calculate the difference in successive log values or ratio of successive V values correctly, but then 
omitted to comment on the values in part (i). Common errors here were to find a ratio of ln V values, or to 
find the proportion of the initial V, which then would have needed further manipulation in order to test that 
it was exponential decay. A few candidates tried to work out how long V took to halve, but this was 
difficult with discrete values in a table. Some candidates actually calculated ether the time constant or 
the capacitance at this part of the question, but they were the answers to parts (ii) and (iii). In part (ii) 

most candidates just substituted the largest and smallest values of V into the equation V = V0  e
−t
RC , and 

used t = 50 s, rather than the average ratio value calculated in part (i). Nearly all candidates were able to 
calculate capacitance in part (iii). 
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Question 3 (c) (i)  

Many candidates did successfully show that the ratio of energy was 4.5 × 10–5, more often than not, by 
calculating values of initial energy and energy after 5τ, rather than the algebraic method. 

Assessment for learning 

 

When candidates are asked to ‘show that…’, they are expected to write out equations clearly 
before substituting numbers in to calculate a value and should write every step of the 
calculation down clearly in a logical order.  

 

Question 3 (c) (ii)  

Many candidates just suggested that this would make calculations simpler, somewhat missing the 
practicality of engineers needing to know when the energy or charge remaining in a capacitor become 
negligible and therefore safe to handle. 
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Section B 

Question 4 (a) (i)  

Most candidates were able to calculate the flux linkage, but as this was a ‘show that’ question they 
needed to write down the equation and show the working to find the area of the coil from the radius. 
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Question 4 (a) (ii)  

Candidates found it difficult to explain the concept of electromagnetic induction, and only a few 
candidates were able to explain clearly. Some candidates did gain some credit for stating Faraday’s Law 
but then didn’t manage to separate the idea of maximum change of flux as opposed to the maximum 
flux. 
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Exemplar 2 

This candidate has correctly stated that emf is proportional to the rate of flux cutting. Then the second 
sentence is not quite correct as it is actually the area cutting the constant flux, which is varying 
sinusoidally, not the flux itself. 

 

Question 4 (a) (iii)  

Most candidates were able to correctly calculate the angular frequency. The most common error was to 
use ten squares instead of eight for the period of the oscillation. 
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Question 4 (a) (iv)  

Answers seemed to split into two groups: the ones from those candidates who knew what they were 
talking about, and those which started from φ = BAcosωt and eventually stumbled back to where they 
had started. There was also some confusion between φ and θ. 
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Question 4 (b) (i)  

Many candidates got the correct amplitude and period, but some found it difficult because the edge of 
the grid was not at the maximum or equilibrium position. 
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Question 4 (b) (ii)  

Most candidates answered this question well. Of those who lost marks, a significant number multiplied 
their gradients by 20. Other common errors were to lose the ×10–6 factor, leading to answers of the order 
of 140 V; drawing tangent lines which were too steep, so that the final answer fell outside the acceptable 
range; and dividing 12.5 by 0.23. 
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Question 4 b (iii)*  

There were many competent responses given for this question. Several carried out appropriate tests, as 
indicated with their working, but did not explain the method clearly. The vast majority calculated the emfs 
from the tangents, presumably prompted by the previous part of the question; few compared the periods; 
few candidates used the formula approach. Some candidates confused the issue by finding the gradient 
at 0.53 and 1.35 s and comparing these with the value for 0.23 s. A few suggested, e.g. “finding the 
induced emf at the maximum and minimum points” without realising that they would be zero. 
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Exemplar 3 
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This candidate has explained how to test the suggestion by finding the gradient when the flux linkage is 
zero and has shown the gradient lines on Fig. 4.6. Then some calculations are shown but their second 
value of emf is incorrect as there is a multiplication sign on the denominator. The candidate has then 
found two ratios of successive max emf and has drawn a conclusion. This method would have worked 
had the calculations been correct, so this is a Level 2 response. 
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