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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 2 series overview 
Candidates found this paper more accessible than the 2018 paper and were more successful in this 
paper resulting in higher scores throughout. 

The entry was very small, reflecting the smaller uptake in AS examinations. 

In last year’s report, it was observed that less successful candidates had difficulty with re-arranging 
algebraic equations, made errors involving powers of 10 when converting between SI prefixes and bases 
units (e.g. nm to m), often failed to see the development of a theme between consecutive sub-parts of a 
question, attempting (for example) to answer part (g)(ii) on the way to answering (g)(i), when they should 
be asking themselves, ‘How does the answer to (g)(i) lead on to (g)(ii)?’ which may suggest the 
approach that’s necessary for (g)(i) as well – examiners do attempt to make the earlier parts of these 
structured questions more straightforward than the subsequent ones.  These shortcomings were found in 
this year’s candidates also, but more successful candidates had a clearer view of what the actual 
demands of the questions were and were less distracted by misconceived ideas about what the question 
was asking. 

 

Note 

From this series students have been provided with a fixed number of answer lines and an additional 
answer space. The additional answer space will be clearly labelled as additional and is only to be used 
when required. Teachers are encouraged to keep reminding students about the importance of 
conciseness in their answers. Please follow this link to our SIU: 
https://www.ocr.org.uk/administration/support-and-tools/siu/alevel-science-538595/ 
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Section A overview 
The five question in this section were shorter and intended to be more sharply focused on the question 
context than in the longer questions following. 

Question 1 (a) 
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Question 1 (b)  

Question 1 (c)  

In this question, expressing strain as a percentage handicapped many candidates who lost marks in both 
part (a) and part (c), although error-carried-forward limited the damage in each case. Less successful 
candidates also omitted to convert MPa to Pa, resulting in Power-Of-Ten errors. 

In part (c) many candidates did not have a clear concept of the Young modulus as the stress-strain ratio 
for the initial (ε ∝ σ) section of the graph, with the consequence that corresponding value of ε and σ 
beyond that region were often chosen. A number of mathematically quite fluent candidates were so fixed 
on calculating E = FL/Ae that they gave themselves quite a bit of extra work – some of these even re-
calculated the extension and area they had previously used in parts (a) and (b). The best responses 
clearly realised that they needed the gradient of the linear region, but extrapolated the line to give a 
larger triangle and so a better (and easier) calculation of E.  
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Question 2 (a) 
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Question 2 (b) 

A surprising number of candidates did not use the graph accurately enough to identify the wavelength at 
which the rod cells are most sensitive (answer had to be > 490 nm and < 500 nm for the first marking 
point). Most candidates were able to find the photon energy, either from f = c/λ followed by E = hf or from 
E = hλ/c. Again, some candidates lost a mark due to not converting nm to m correctly. Conversion from 
E to P by dividing by 100 ms was done well by all. 
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Question 3  

The gap size in the comb was allowed as either 5.0 cm/53 or 5.0 cm/52 in this question, The Young’s 
slits equation x/L = λ/d was used by at least half of the candidates, and that was acceptable. A 
surprisingly large number of those using the diffraction grating equation calculated θ from sin θ and then 
used tan θ to find x, which was fine, but just extra work for them – only one or two realised that, at small 
angles sin θ  ≈ tan θ  as detailed in the data formulae and relationships booklet. This small angle 
approximation is integral to the derivation of the Young’s slits equation, so candidates need to be 
comfortable with its application.  

 

OCR support Candidates should be familiar with the Data formulae and relationship 
booklet. If they are issued with a copy at the start of AS and use it 
consistently, then they will be aware of the contents and familiar with 
position of items. https://www.ocr.org.uk/Images/363835-units-h157-and-
h557-data-formulae-and-relationships-booklet.pdf  
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Question 4 (a) 
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Question 4 (b) 

The most popular approach in part (a) was to work through resistance equations and then use G = 1/R, 
which was acceptable, if rather longer. There were a number of errors consequent on not converting 
correctly from mA to A, and these lost a mark with the usual error-carried-forward procedure to avoid 
losing all the marks for a single error. It was encouraging that most candidates understood the correct 
physics needed for part (a), although many did not use 3.0 V in reading the currents, and some 
incorrectly assumed that G was given by the gradient of the I-V curve (or its equivalent using R) rather 
than using the values at the correct voltage, although the assumption is true for the ohmic graph A. Part 
(b) proved difficult for candidates at all levels; explaining in words is often much harder than calculation, 
revealing where misconceptions about current and p.d. lurk. 
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Question 5 (a)  

There were different possible approaches to this question. The most successful candidates found the 
component of the weight parallel to the slope and used this with the mass, from m = W/g, to find the 
acceleration. Others realised that the required acceleration would be the component of g parallel to the 
slope and found that, and then used ∆Ek = ∆Egrav = mg∆h to find the energy in (b). For less successful 
candidates attempting resolution by either method it seemed to be a random choice between sin and 
cos, and between 35° and 55°; fortunately for many, this does give a 50:50 chance of success. 

It was clear that many had a hazy understanding of resolution of force or acceleration: very few 
candidates drew vector resolution sketches by the diagram, and this would have helped many. 
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Question 5 (b) 

Many candidates did not realise that all they needed to do was to find the work done by the force from 
(a) in moving through a displacement of 0.68 m. 

An alternative approach used by many was to use Ek = ∆Egrav = mg∆h. It was also possible (of course) to 
use v 2 = u 2 + 2as, m = W/g and Ek =½ mv 2 and this was seen, but it was not an efficient use of time and 
gave extra opportunities for errors en route.  
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Section B 

Question 6 (a) (i) 
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Question 6 (a) (ii) 

Question 6 (a) (iii) 
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Question 6 (a) (iv) 

Parts (a) (i) to (iii) were closely structured to guide candidates to obtain the density of a spherical copper 
atom, and most followed this successfully, although some odd formulae for the volume of a sphere were 
seen even though this is given in the data formulae and relationships booklet. In part (iv) the more 
successful candidates realised that the preceding calculation omitted the spaces between the close-
packed spheres, and that the effective volume per atom should be larger, which would give a lower 
density. Less successful candidates tried to attribute the difference on other factors, such as the 
existence of different isotopes of copper in the metal, or the presence of dislocations. 
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Question 6 (b) 

Most of the candidates realised that they needed to compare the diagram of Fig. 6.2 with Fig. 6.1 and 
use data from the table – only the relative diameters were significant here. 

Exemplar 1 is a Level 3, 6 mark response. Although the first paragraph effectively covers all the points 
needed, it is important to stress that the context is not one which would be expected to be known to the 
candidate, who has to suggest reasons for the suitability of the alloy in the context of coinage. The 
second paragraph is not actually an important issue in practice, but the suggestion is reasonable and fits 
the generic marking instructions for Level 3: There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is relevant and substantiated. This response gains 
full marks. 

Exemplar 2, on the other hand, shows a candidate who realised that the issue was something to do with 
dislocations in crystals, but did not explain it clearly or relate it to important issues for coins. It was 
judged to be better than Level 1 but not fully meeting the Level 2 criteria (There is a line of reasoning 
presented with some structure. The information presented is in the most part relevant and supported by 
some evidence.) and was given Level 2, 3 marks. 
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Exemplar 1 

 

 

A high-scoring example of the first 6 mark extended response in this paper. Exemplar 1 was clear, well-
organised and linked to the context of the question. It scored the maximum marks at Level 3, 6/6. 
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Exemplar 2 

 

This exemplar was typical of many seen in marking: the essential physics was present, but not clearly 
organised and explained, and it was not linked to the context of the question. It scored Level 2, 3/6 
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Question 7 (a) 

The question stem introduced and explained a concept not dealt with in the course, Archimedean 
upthrust, which the candidates were then required to calculate using ideas of density, mass and weight. 
Many managed this convincingly, although some confused mass with weight resulting in a factor of 
0.15% instead of 1.5%, which is still less than the 2% asked in the question. 
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Question 7 (b) 

On this part, accurate substitution of values into the given equation should give a drag force D of 0.026 N 
(to two significant figures) which many did for the first two marks, although carelessness such as not 
squaring v did lose marks. The third mark required the candidate to realise that the emboldened 
terminal velocity was a hint to consider the physics applying to an object moving at constant velocity in 
a straight line which less successful candidates ignored; a number unfortunately chose to quote 
Newton’s Third Law at this point. Most who gained the last mark did not consider upthrust in the 
equilibrium, but this was acceptable here, as U is relatively small, as shown in part (a). 
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Question 7 (c) (i) 
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Question 7 (c) (ii) 

In Question 7(c)(i), many candidates, even strong ones, did not pick up the instruction ‘as accurately as 
the data allow’ in the question stem and did not draw a reasonable tangent at t = 1 s or else used too 
small a triangle to calculate its gradient. Weaker candidates tended to divide s at t = 1 s by 1. 

Virtually all candidates correctly equated the straight line section with constant velocity, so no longer 
accelerating; a few spoiled this by saying that the graph showed that s was proportional to t. 

Question 7 (d) 

Question 7(d) should be compared in its demand with Question 7(b). Question 7(d) is more demanding, 
as plugging in values into an equation as in 7(b) requires less analytic skill than predicting the effect 
changes in the variable would produce. 

Very few candidates gave completely satisfactory answers to Question 7(d), even though the question 
pointed towards the two relationships they needed to consider. Although many realised that increases in 
both ρ and Cd by themselves would result in an increase in the drag D, v as a factor in the calculation 
(required to earn marking point 3 in the mark scheme) was ignored by virtually everyone. 

Exemplar 3 is typical of a better response here, gaining the first, second and fourth marks clearly and in 
an organised way. 

Exemplar 4, on the other hand was typical of a weak response which ignored the instructions to refer to 
upthrust and the drag equation. This response gained the first marking point only, and that with some 
Benefit of the Doubt, because the increased upthrust (line 7) had not been linked to the greater density 
of argon (line 2).  
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Exemplar 3 

 

This is an example of a difficult type of physics question – discussing quantitative changes without 
calculation. Although not complete, this was a very sound effort.      

Exemplar 4 

 

This exemplar shows lack of clear organisation and does not address the issues to which the candidate 
had been directed in the question stem. 
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Section C 

Question 8 (a) 

Many gave good explanations of systematic error for the first mark here but some just stated that it was 
due to a fault in the measurement technique without developing that point enough to make it clear. Better 
responses made it clear than any error in u would be pair with an error in v of the same magnitude, but 
few went so far as to say that if u were too small, v would be too large (and vice versa). 
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Question 8 (b) 

Many candidates over-complicated this part of the question whereas simply finding the mean of all eight 
values quoted (37.9 cm) and using half the range of the 8 values ([42 – 34]/2 cm = 4 cm) gave 38 ± 4 cm 
quite rapidly. 
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Question 8 (c)  

Most candidates were familiar with the standard form of a linear relationship (Section 5f of the 
Specification, Mathematical Requirements, statement M3.3) and were able to transform the equation 
1
𝑣𝑣

= 1
𝑢𝑢

+ 1
𝑓𝑓
 to 1

𝑣𝑣
= 1

𝑢𝑢
+ 𝑃𝑃 and then identify m and c given the required y-axis and x-axis variables 

Question 8 (d) 

Most candidates correctly calculated the values of  1
𝑣𝑣
  but few were successful in finding the uncertainties 

by using an extreme value of v + ∆v, calculating its reciprocal and subtracting  1
𝑣𝑣
 . Many did not attempt to 

plot points, even with uncertainty bars. Candidates often miss actions when asked to do something 
remote from the request, such as plotting points or adding detail to a graph.  
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Question 8 (e) 

In Question 8(e) candidates were expected to draw the steepest and shallowest possible lines through 
the data and to find the gradient and intercept for each and to realise, from the information provided in 
the stem to Question 8(c), that the gradient m should be 1.0 and the intercept 1/50 mm = 20 D. 

The graph data results in 1.7 < m < 2.4 and 24 < c < 33 which is clearly at variance with the data. 

Exemplar 5 made the necessary calculations form the graph (note the good choice of triangles in 
calculating the gradients!) and clearly linked the differences from the expected values to the 
experimental procedure. Even though ‘the lens was probably closer to the aperture’ is not completely 
clear, this response is a considerable achievement in the dying minutes of the examination and is a clear 
Level 3, 6 marks. 

Exemplar 6 is a typical response from many candidates. The gradients and intercept are well found, but 
the candidate did not see the logical development inherent in the entire question and did not make any 
link with the expected values. The faulty definition of ‘proportional’ in the last sentence was ignored in 
marking this question. This response is a sound Level 2, so gained 4 marks. 
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Exemplar 5 
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A high-scoring example of the second 6-mark extended response in this paper. Exemplar 5 provides 
accurate graphical analysis and good evaluation of the experiment. It scored the maximum marks at 
Level 3, 6/6. 
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Exemplar 6 
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Exemplar 6 provides sound graphical analysis but very limited evaluation of the experiment. It scored the 
maximum marks at Level 2, 4/6. 
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