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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 Interchange. 
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Paper 2 series overview 
Scientific Literacy in Physics is a synoptic paper that includes questions on an advance notice article. 
The questions in Section A are of medium length, usually contributing around ten marks each to the 
paper total. Section B comprises longer questions, including level of response questions. Section C is 
based on the advance notice article and can include both short and long questions. 

This is a challenging assessment. The questions cover all areas of the specification and some require 
extended explanation or calculations.  It is encouraging that the majority of the candidates attempted all 
the questions. There was very little evidence of candidates running out of time. 

Generally, the more able candidates demonstrated the ability to apply physics to novel areas.  

Candidate performance overview 

Candidates who performed well on this paper generally: 

• Performed short calculations accurately, using units in answers where appropriate and giving 
values to the correct number of significant figures. 

• Showed clear and logical thinking in longer calculations such as Questions 2 (b) , 2 (c) (ii), 8 (b) 
and 11 (a). 

• Produced accurate and concise responses to the level of response questions on wave - 
particle duality (4 (c)) and gravitational potential (8 (b)). 

• Used clear and accurate technical vocabulary throughout the paper – thus performing 
reasonably well on Question 3 
 

Candidate who did less well on this paper generally: 
• Found unstructured calculations difficult to break down into individual steps and so found 

Questions 2 (b), 2 c (ii) and 11 challenging. 
• Showed a lack of knowledge and understanding of technical vocabulary. This is particularly 

evident in responses to Question 3 (a), (b), and (c) (i) as well as the level of response 
Questions 4 (c) and 8 (b).  

• Did not read the questions carefully – for example answering Question 9 by suggesting why 
the value of the height measured might be inaccurate rather than the value of the pressure,  
as required. 
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Section A overview 
This 33 mark section comprises 3 short questions.  Most candidates completed all the questions in this 
section although Question 2 in particular challenged the lower-ranked candidates.  Question 3 in 
particular required a clear understanding of technical vocabulary – this was not always evident 

 

Question 1 (a) (i) 

This is a standard calculation that proved accessible to most candidates. The rare candidates that made 
errors divided the initial momentum by 0.3 kg rather than 0.5 kg, showing a lack of understanding of the 
conservation of momentum. 

Question 1 (a) (ii) 

A second straightforward calculation to begin the paper. 
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Question 1 (a) (iii) 

This part of the question was more challenging. Although most responses showed that the magnitude of 
the momentum change is the same for both blocks, a proportion did not give the vector sense of the 
answer (not stating that one block had a momentum change of +0.216 Ns and the other a change                  
of -0.216 Ns). The third marking point, linking equal and opposite momentum changes to equal and 
opposite forces as the time of interaction for both bodies is the same, was often missed.  
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Question 1 (b) 

 

Most responses showed an attempt to calculate the whole area under the line. However, many of the 
values obtained were inaccurate. Candidates commonly assumed that the area was a triangle and 
calculated accordingly. Other incorrect responses missed the 105 factor of the force values. 
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A more interesting error was to find the initial area under the graph (e.g. the area between 0.00 and 
0.02s). It is assumed that the candidates who made this error missed the point that the car had zero 
momentum after 0.16 s of the collision so the change of momentum is equal to the initial momentum.                 

Exemplar 1 

 

This candidate lost one mark by assuming that the area was that of a simple triangle. The candidate 
gained the final mark through error carried forward. 
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Question 2 (a) 

Question 2 is quite challenging for less confident candidates. However, part (a), a standard potential 
divider question was answered accurately by the majority of the cohort. 

Question 2 (b) 

Part (b) was one of the most discriminating questions on the paper. Unusually for a ‘show that’ question, 
having the value to aim for did not help the candidates. Answering correctly required recognising that the 
voltmeter and 4.7 kΩ resistor act as a parallel combination of resistors in series with the 2.2 k Ω resistor. 
This was clearly a novel situation for some candidates who could not reach the first step of finding the 
total resistance of the parallel combination.  This will be a useful question to use in class. 

Interestingly, very few candidates attempted the reverse method given in the mark scheme. This may 
have been an easier route for some but it is good to see that the majority of the cohort try to work 
towards the expected value rather than use the expected value and work backwards. 

 

Not 
recognising 
the voltmeter 
as a resistor 

Students may have assumed that all meters are perfect, voltmeters with 
infinite resistance and ammeters with zero resistance. This question 
requires that they understand the meter making the measurement will have 
an impact on the circuit.  
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Question 2 (c) (i) 

In contrast to part (b) this was a very straightforward task and the majority of candidates gained the 
mark. 

Question 2 (c) (ii) 

Another challenging calculation. The best responses laid out the simultaneous equations clearly and 
worked through to the correct value. This was very encouraging. Candidates scoring two out of the 
possible three marks tended to assume that the emf of the potato cell is 0.93 V but did not clearly state 
their assumption. 
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Exemplar 2 

 

This exemplar has been included to show a clear and unambiguous response. The examiners did not 
see many with the reasoning laid out so clearly. 

 

Question 3 (a) 

Candidates often find questions taken from the Electromagnetic section of the specification difficult to 
gain high marks from. This difficulty is compounded if the questions require explanatory responses. As 
Question 3 was firmly based in this section of the course and was had a high proportion of non-
arithmetical questions it is unsurprising that many found this the most challenging whole question on the 
paper. Part (a) asked candidates to explain the variation in e.m.f. shown in a figure. A complete 
explanation required linking the movement of the magnet through the coil to the generation of e.m.f. and 
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finally an explanation of the shape of the trace in the figure. Many candidates missed marks by not 
linking their answer to the figure. Responses also showed a confusion between change in flux and 
change in flux linkage – many candidates seeming not to appreciate the difference between the two. 
This will be another useful question to promote discussion in class to encourage students to hone their 
use of technical vocabulary. 

Exemplar 3 

 

This response gained the mark for using the equation correctly in the explanation. Although the 
candidate seemed to have a basic understanding of the situation, the explanation was not precise 
enough and not linked to Fig. 3.2 sufficiently to gain more credit. 
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Question 3 (b) 

This is another challenging question, requiring a link between how the eddy currents are produced and 
how they exert a braking force. Many candidates, who seemed to understand the physics of the 
situation, lost marks through not giving each step in their explanations. For example, stating that a 
changing magnetic field in the disk produces an eddy current is less explanatory than describing the 
changing magnetic field inducing an e.m.f. which drives the current. 
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Exemplar 4 

 

This exemplar once again shows some understanding of the situation. The candidate gains marks for 
showing a reasonable understanding of the application of Lenz’s law to the situation described and 
linking the braking effect to the field produced by the eddy currents but other parts of the response are 
less clear. 
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Question 3 (c) (i) 

The majority of the candidates correctly described exponential decay – some describing constant 
fractional decrease over equal time periods, others giving a more general description of a change in a 
quantity proportional to the magnitude of the quantity. Some candidates attempted more mathematical 
definitions but these were occasionally confused. 

As in parts (a) and (b), the explanatory responses were less secure, candidates showing a broad grasp 
of the phenomenon but not providing each step in the argument. 
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Exemplar 5 

 

In this case the candidate correctly describes the idea of exponential decrease although the answer is 
not as clear as the best responses. The candidate also gains credit for linking the braking force to the 
rate of rotation but misses the steps in the argument.  

 

Question 3 (c) (ii) 

This form of question has appeared a number of times over the years. The majority of the candidates 
gained at least one mark. Those that did not score tried unsuccessfully to link the gradient of the line to 
exponential decay whereas those that demonstrated the constant ratio or simple ‘half-lives’ on three or 
more ratios gained all the marks if they made a reasonable conclusion. 
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Section B overview 
This section comprises three longer questions which contribute 42 marks to the paper. It includes one 
level of response question. The section includes explanatory questions and multi-stage calculations. 
Lower ability candidates managed to gain marks in most areas but the multi-stage calculations in 
Question 5  proved more challenging. Higher ability candidates performed well throughout the section 
which included a lot of familiar physics. 

 

Question 4 (a) (i) 

This standard calculation was accessible to most candidates. The main source of error was in 
rearranging the kinetic energy equation. Some candidates gave velocity values far greater than c – 
perhaps showing a lack of thought about what their calculators showed them. 

Question 4 (a) (ii) 

Another accessible, familiar calculation. Some candidates did not perform a calculation but gained a 
mark for stating that the velocity of the electron is about 0.1 c and linking this to the statement that it is 
reasonable to ignore relativistic effects at this speed. The majority of correct answers were based on 
calculating the gamma factor through the Lorentz equation rather than using the rest energy and k.e. of 
the particle. 
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Question 4 (a) (iii) 

A third standard calculation which only caused difficulties to the weakest candidates. 
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Question 4 (b) 

 

Many responses correctly linked increasing velocity to decreasing wavelength and then made the link 
between wavelength and angle of diffraction, often quoting the diffraction grating equation which, 
although the situation is not the one-dimensional phenomenon the equation relates to, nonetheless 
shows an understanding of the essential physics.  

Candidates found it more difficult to account for the brightening of the rings. Many candidates suggested 
that released photons had more energy (individually) rather than a greater number of photons released. 
Another error was to think that more electrons struck the screen per second. 

Relatively few candidates suggested that more photons are released – the more common accepted 
answer was that as the rings are smaller the electron-screen collisions are more densely packed. 
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Question 4 (c) 

The majority of the responses gained Level 2 or 3 on this level of response question. Most candidates 
clearly stated the link between diffraction and wave-like behaviour, the better responses explaining 
diffraction in terms of wave superposition. The description and explanation of particle-like behaviour 
were less secure – few responses used the ‘tiny flash of light’ described in part (b) as an identifier of 
quantisation whereas a good number of responses stated that waves cannot be accelerated – this was 
accepted by the examiners as the situation under consideration has the electrons travelling through a 
uniform medium (so waves would travel at constant speed through the medium). 

The phasor explanation was often attempted and the best responses showed a solid understanding of 
the model and were  clear and detailed. 

Exemplar 6 
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This Level 2 response includes a number of the indicative points suggested in the mark scheme but 
does not develop the ideas. In particular, there is no discussion of superposition of waves or addition of 
phasor amplitudes.  

Exemplar 7 
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This Level 3 response shows understanding of the wave-like and particle-like behaviour of electrons, 
includes sufficient detail and is a well-constructed piece of writing. 
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Question 5 (a)  

This question put the students’ understanding of radioactive decay into a slightly different context. This 
provided a little more challenge to the question. 

In part (a), most candidates clearly and unambiguously performed the simple rearrangement required in 
this question. 
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Question 5 (b) (i) 

Most candidates accomplished this task -the challenge is to show each step in the argument as clearly 
as possible. Those candidates who lost marks usually did so because of a lack of clarity about the 
change in proton number. 

 

Question 5 (b) (ii) 

This accessible question was answered correctly by most candidates. The most common error was 
giving the calculated value as 1.5 x 10-10 year-1, a rounding error. 
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Question 5 (b) (iii) 

This standard calculation posed few problems although a significant proportion of the candidates used 
0.39 in their calculations – perhaps through not reading the question stem carefully enough. 

Exemplar 8 

 

This response is an example of the not-infrequent mistake of using 0.39 as the ratio rather than 0.61. 
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Question 5 (c) (i) 

This proved a little more difficult than the previous rearrangement in part (a) with only around half of the 
candidates gaining the mark. 

 

Question 5 (c) (ii) 

This question required candidates to use a new equation given in the stem and tested the candidates 
understanding of natural logarithms. Most candidates rose to the challenge although the weaker 
mathematicians struggled and clearly spent time trying to reach an answer to no avail. 
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Question 5 (c) (iii) 

Many candidates gained a mark for the low-level response ‘you can take a mean’ but did not develop 
this. The better responses considered loss of daughter product or contamination. 

 

 

Misconception Some candidates considered the expression ‘three separate decay series’ to 
mean ‘three  decay processes’, that is, alpha, beta and gamma decay – 
even though the term ‘radioactive series’ was introduced at the beginning of 
the question and the term ‘decay series’ used throughout. 
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Question 6 (a) 

This question is about the motion of charged particles through uniform electric and magnetic fields. 

Nearly all candidates gained the mark for part (a). A small minority focused on the magnetic field rather 
than the electric field as required. 
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Question 6 (b) (i) 

Whereas the majority of candidates correctly identified that this equality shows that the forces on the 
charge are equal, few stated that the forces acted in opposite directions. About a third of the candidates 
gained both marks by algebraically equating the electric and magnetic forces on the charge 

 

Question 6 (b) (ii) 

This proved to be challenging with a good proportion of the candidates confusing force and field strength 
or simply using the incorrect units. 

 

 

Misconception Some candidates confused units with quantities in this question. 
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Question 6 (b) (iii) 

This question stretched the most able, even though the marking scheme is quite generous. Most 
candidates identified that there is a vertical force present, the better responses suggested that the 
electric and magnetic forces would no longer sum to zero and that the path followed would be a curve. 

Once again, there was some confusion between force and field strength – a possible area for class 
discussion. 

 

Misconception Some candidates thought this part of the question concerned the deflection 
region rather than the velocity selector. 
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Question 6 (c) (i) 

A very simple calculation that was accessible to all but a small minority of candidates. 

Question 6 (c) (ii) 

Although this seems a simple task, it is not trivial as it requires the candidates to realise that the 
magnetic force on the charge acts centripetally. Figure 6.3 points the candidates in the right direction but 
candidates often pay little attention to details on diagrams. 
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Question 6 (c) (iii) 

 

This is a standard calculation. Credit was given for making the initial statement, carrying out the 
calculation and giving the answer to a reasonable number of significant figures.  
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Section C overview 
This 25 mark section is based on the Advance Notice article ‘Is there Life on Mars?’. It includes a 
number of short questions as well as more extended tasks and an LOR question. There was little 
evidence of candidates rushing this part of the paper. It was clear that many Centres have prepared their 
candidates carefully for this section and had spotted areas in which questions could be asked. 

 

AfL If there is time, it is a useful exercise to ask the students to work through the 
Advance Notice article and write their own questions for one another, or to 
share with the class. This not only helps with Section C of this paper, it can 
provide a focus for revision of areas that could be tested on other papers in 
the session. 

 

Question 7 

 

This is a straightforward question based on work covered early in the course. A large majority of the 
candidates gained both marks. 

Item removed due to third party copyright restrictions 
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Question 8 (a)  

A standard calculation made more accessible as given as a ‘show that’. Some candidates did not gain 
the second mark because they did not give their own value (either 3.404 or 3.397) before rounding to the 
‘show that’ value. 

Question 8 (b)* 

This LOR question was well answered by many candidates, with more than half the cohort gaining 3 or 
more marks. Many responses showed calculations leading to the correct values for Vgrav and the energy 
required to remove the rock from the gravitational potential well of Mars. However, the explanations of 
why the energy required is the value it is were often superficial or incomplete. Candidates’ explanations 
of the second part of the question (to explain why the calculated value is higher than that to reach the 
Earth but lower than that to escape the Solar System) usually gained some credit but the responses 
often conflated/confused field strength and potential. The best responses were framed in terms of 
potential wells. 
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Exemplar 9 

 

This Level 2 response correctly calculates the gravitational potential at the surface of Mars and gives the 
energy required to escape the planet. However, the candidate has not explained the link between the 
two values. In common with many responses, the use of technical vocabulary is a little limited; for 
example, describing the Earth as having ‘a higher potential than Mars’ can be taken to mean a greater 
negative potential or a potential nearer zero. 
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Exemplar 10 

 

This Level 2 response gets closer to an explanation of the link between the value for gravitational 
potential on the surface of Mars and the kinetic energy required to eject a rock from the surface but the 
explanation is incomplete. The explanation of the difference in energy required for a rock to reach Earth 
or escape from the Solar System is very brief and superficial. 
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Question 9 

Although the required equation for this calculation is given in the stem of the question the less 
mathematically confident candidates found it difficult to correctly rearrange the equation. There was no 
evidence that candidates were not referring to the article to find the required data. 

Although the calculation was generally well answered the reasoning for an inaccurate value was less 
often present. Many candidates did not read the stem of the question carefully enough and wrote about 
the effect of varying temperature or field strength on the calculation of height rather than the pressure at 
the top of Olympus Mons. Some responses seemed to be guesses more than considered answers: for 
example, there is a difference in quality between an answer which states ‘the temperature might not be 
constant’ and an answer which suggests ‘the article gives the surface temperature of Mars, it is unlikely 
that this temperature is maintained above the surface of the planet’. In this question both responses 
would gain the mark for temperature variation but in preparation candidates should be encouraged to 
give as full responses as time allows. 
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Exemplar 11 

 

A typical response, gaining three marks. The candidate has reached the correct value for height, 
identified reasons for the unreliability of the estimate but has not linked the reasons to the pressure at 
the top of Olympus Mons. 
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Question 10 (a) 

The calculation in this question proved to be surprisingly challenging. A reasonable proportion of the 
candidates forgot to multiply their answer by three – even though the word ‘annual’ was emboldened in 
the text. Most candidates only gave one reason for the difference and some missed a mark by simply 
citing Earth’s ‘thicker’ atmosphere but not suggesting why this reduces the cosmic ray flux on the 
surface. 

Question 10 (b) 
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Most responses gained the low-level mark about cell damage from radiation. In addition, many 
candidates gained credit for a design constraint – even when suggesting lead walls to absorb radiation 
(how all that lead ends up on Mars was clearly not considered to be a problem!). However, some 
responses did not gain the mark because they simply described a solution (thick walls) but did not give a 
reason why their solution would reduce the risk of contracting cancer – a reason was required for the 
mark. 

 

Question 11 (a) 

Many candidates had prepared well for a question on the gravitational forces acting on the shield. Some 
missed out on full marks because they added the force on the shield from Mars  to the force on the 
shield from the Sun – assuming that the two forces acted in the same direction. The examiners saw 
some pleasingly clear responses to a long calculation at the end of a long paper. 
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Exemplar 12 

 

This is an example of a well-constructed response. It has been included to show the clarity of thinking 
and presentation the examiners saw in many candidates’ answers to this question, perhaps reflecting 
good use of the advance notice article in class. The answer gained all five marks but could have been 
improved by a clear statement that the calculated force of 2.54 N is the centripetal force required for the 
shield to orbit at the particular radius and speed. 
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Question 11 (b) 

This final question gave few candidates any problems. 
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Fig. 1 © Courtesy NASA/JPL-Caltech. 
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to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

Looking for a resource?
There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/
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