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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 H557/02 series overview
Paper 2 – 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.
The synoptic nature of the paper, relatively long questions and novel contexts can make this a
challenging assessment. It was encouraging to see that a great proportion of the candidates completed
all the questions and there was little evidence of candidates running out of time.
Generally, the more able candidates demonstrated the use of the physics of the course in the novel
situations described in the questions. This is particularly evident in the Level of Response questions. All
three questions required candidates to use relatively straightforward and familiar ideas in new contexts.
Those candidates who scored well on the paper overall tended to gain marks in these questions by
performing simple calculations relevant to the context. Less able candidates were more inclined to give
simplistic or hopeful explanations which bore less resemblance to the context.
Seeing through the context of the question to the underlying physics is a skill that can be practised
through past paper questions and class discussions.
Candidate performance overview
Candidates who performed well on this paper generally:
•
•
•
•

Performed short calculations accurately.
Showed clear and logical thinking in longer calculations such as questions 1 (d), 3 (a), 3 (b), 5
(b)(i) and 5 (b) (ii).
Produced accurate and concise responses to the Level of Response questions on iterative
modelling (4 (b) (ii)) and conductivity (6 (c)).
Used clear and accurate technical vocabulary throughout the paper.

Candidate who did less well on this paper generally:
• Found unstructured calculations difficult to break down into individual steps.
• Wrote explanatory responses which did not use technical vocabulary accurately or lacked
sufficient analysis of the situation. Examples of this include short explanations such as 1(a), 1
(b) and 5 (a) and longer responses including the Level of Response questions 4 (b) (ii),
conductivity (6 (c) and 8.
• Did not always read the question with care and so did not address all the marking points.
Responses to questions 1 (b) and 2 (d) often showed this lack of care.
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Section A overview
This 31-mark section comprises 3 short questions. Nearly all the candidates completed all the questions
on this section and showed a reasonable understanding of the physics involved. Some responses
showed a weaker grasp of technical vocabulary and so missed out on marks through lack of clarity. The
shorter calculations proved accessible to nearly all candidates but longer, unscaffolded calculations
proved to be more discriminating.

Question 1 (a)

Nearly all responses showed a familiarity with the set up described in the question and gained the first
mark for correctly describing the variation in intensity of transmitted light. The second marking point was
more discriminating. Lower level responses did not clearly explain that the filters pass light in one plane
of polarisation and so missed out on the second mark.
6
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Exemplar 1

This explanation did not clearly explain the action of the filters, the candidate does not explain why
‘horizontal and vertical components are stopped’.
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Question 1 (b)(i)

This question proved challenging for some. A good answer linked the correct variation of resistance with
intensity and the effect of this on the potential difference across the LDR in series with a fixed resistor.
Lower ability candidates did not describe the variation of p.d. for a complete rotation, even though the
question specified this. Many responses incorrectly suggested that the resistance of an LDR increases
with light intensity. Although most responses made the link between maximum resistance and maximum
p.d., only the best responses explained this using understanding of potential dividers.
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Exemplar 2

This response gives a clear description of the variation in potential difference, links resistance to light
intensity and links potential difference across the LDR to the proportion it contributes to the total
resistance the circuit.

Question 1 (b)(ii)

Most candidates recognised this as a potential divider calculation. Those candidates who realised that
the greatest p.d. is 3.01 V and that there is no uncertainty in the p.d. of the cell gained both marks. The
most common error was to take the maximum p.d. as 3.00 V.
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Question 2 (a)

Although the majority of responses to this question showed that candidates had an understanding of
what a chain reaction is, a reasonable proportion of the responses did not explain the process clearly
enough to meet the marking point. The crucial element of the response is that neutrons released in one
fission reaction can interact with uranium-235 nuclei to produce further neutron emissions.
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Question 2 (b)

Many candidates gained one mark in this question for writing responses such as ‘the binding energy of
the products is less than the binding energy of the uranium’. This type of response ignored the y-axis
label. Using the graph explain the energy release in the reaction needs a consideration of the difference
in binding energies per nucleon.
Other errors included writing that Br-87 and La-146 have higher binding energies per nucleon. This is not
shown in the graph.

Question 2 (c)

This standard calculation was accurately answered by the majority of the candidates.
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Question 2 (d)

This question asks candidates to perform a novel, unstructured calculation. Encouragingly, most
candidates gained marks for this with many reaching the required value of 225 years. A common error
was to use the value 2.8 x 10-29 kg in the calculation rather than 3.9 x 10-25 kg (that is, using the mass
defect rather than the mass of the uranium atom). Less able candidates reached values for the time until
reserves are depleted ranging from a few weeks to considerably longer than the age of the universe.
The last mark of this part was for the comment about the estimate. Unfortunately, many candidates
missed the emboldened point that they were to consider the current rate of energy production.
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Exemplar 3

In the calculation this response assumes that all the mass of uranium is converted to energy. Using this
incorrect assumption the candidate gains two marks for the correct method and evaluation. This shows
the importance of giving working. The candidate misses the last marking point by commenting on a
change of energy consumption, which indicates a change in the rate of production. The candidate has
not considered the emboldened point in the stem of the question.
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Question 3 (a)

It is once again encouraging that the majority of the candidates gained full marks for this novel,
unstructured calculation. Some lower ability candidates gained marks for correctly calculating and
recording elements of the answer. For example, gaining a mark for calculating the decay constant and/or
the mass of 40K in a banana. This shows how important it is for candidates to write down each stage of
their answers, a lone number on the dotted line can gain full marks if it is correct but will score zero if
incorrect.

Exemplar 4

This gives an example of gaining marks even though the calculation is unfinished. The candidate
correctly calculates the mass of potassium-40 in a banana (realising that 0.012% is a proportional factor
of 1.2 x 10-4) and calculates the decay constant.
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Question 3 (b)

This question was very discriminating and required candidates to work through a novel and open-ended
problem step by step. Although there were lower level marks available, calculating the number of
bananas consumed in 20 years, for example, lower ability candidates did not always know where to start
on the problem and missed out on the early marking points. Some responses were difficult to follow as
the working was not laid out very clearly but the higher ability candidates scored 3 marks or more. The
question became much easier for those candidates who realised that the activity of a given banana
would remain at about 15 Bq throughout the twenty-year period as the half-life of 40K is so much greater
than twenty years. Only the highest ability candidates noticed that the dose over the twenty years can be
calculated by assuming that 1040 bananas were present throughout that time (that is, half the number
consumed by the end of the twenty-year period).

Exemplar 5

This response gains one mark for calculating the number of bananas consumed over twenty years. The
incomplete calculation of absorbed dose would give the dose given by 2080 per second, although the
candidate has not made this clear. Had the candidate continued along this line of reasoning the
response would have gained more marks. Many responses showed similar truncated answers.
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Question 3 (c)

The majority of candidates gained this mark.

Question 3 (d)

This question was discriminating. Many candidates gained credit for explaining that any excess
potassium would be excreted and that the amount of 40K in the body represents about 330 bananasworth, rather than the 2080 or 1040 bananas used in the earlier calculation. Some candidates wrote
about the benefits of eating bananas but did not address the radiation risk.
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Section B overview
This section comprises three longer questions which contribute 40 marks to the paper. It includes two
Level of Response questions. As expected, 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 challenging. Higher ability candidates performed uniformly well in this
section with no particular question appearing more accessible than others.

Question 4 (a) (i)

Nearly all the candidates reached the correct vale of 3.4 s
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Question 4 (a) (ii)

This question was discriminating. Lower ability candidates simply stated that the acceleration due to
gravity is independent of mass – which is given in the stem of the question. The best answers showed a
clear understanding of the proportionality of the weight with mass and the inverse proportionality of
acceleration and mass. This could be expressed algebraically or in words.
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Question 4 (b)(i)

Nearly all candidates gained marks on this part. 9.81 was a common and incorrect value given for
acceleration.
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Question 4 (b)(ii)
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This is the first of three Level of Response questions. The question requires candidates to consider the
use of iterative modelling and its limitations and explain whether the difference in time of fall of different
masses would be observed in 1589.
The majority of candidates produced Level 2 or Level 3 responses. The data from the graph was
correctly interpreted in most responses and the limitations of iterative modelling were clearly described
by most candidates. It was pleasing to see that many responses showed clear structure, linking the
difference in time between the calculation in 4 (a) (i) with the value from the graph and considering this in
terms of measurements in 1589. The better responses commented on the difference between the two
values being less than would be observed for two masses with similar drag coefficients.

Exemplar 6
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This is a good example of a Level 3 response. The first thing to notice is that the candidate has
annotated the question with ‘1’, ‘2’ and ‘3’ to help him/her to cover all the points in the answer. The time
of fall is correctly stated followed by a clear explanation of the limitations of the iterative model. This
explanation includes an understanding of the constantly changing acceleration of the falling mass. The
final paragraph clearly states that the time interval between the two values could be determined by
observers at the time and comments that the time difference for similar masses would be more difficult to
determine. There was not enough explanation of the last point to gain 6 marks for the response so the
response gained 5 marks. Other responses to this question included comments about the value of K for
different masses.
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Question 5 (a)(i)

This question required candidates to show an understanding of the properties of alpha particles. Nearly
all responses gained at least one mark. Some of the marking points were missed by many candidates;
for example, few responses considered energy loss in interactions. More encouragingly, a good
proportion of candidates made well-argued comments for the effect of deflections on the experimental
results.
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Question 5 (a)(ii)

This is a standard calculation and most responses reached the correct value for closest approach.
Common errors included using the nucleon number in the calculation rather than the proton number and
using r2 as the denominator rather than r. The third marking point required candidates to explain why the
value of the radius (closest approach) changes. The best answers showed understanding of the physics
of the situation and linked initial kinetic energy to the electrical potential energy at closest approach. As
in other questions, some responses did not explain the result but merely stated it; ‘r decreases’ was not
enough for the mark.
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Question 5 (b)(i)

This question requires understanding of the gamma factor as well as the ability to identify the rest energy
and kinetic energy of the electron from the data given. Successful responses worked through to the
value of 295 for the gamma factor using 0.51 MeV and 150 MeV as rest energy and kinetic energy.
Other candidates reached the value of 295 after unnecessarily converting the energies into joules.
An incorrect gamma factor of 294 was commonly found. In such cases candidates had misinterpreted
the equation ‘total energy = gamma factor x rest energy’ to mean
‘kinetic energy = gamma factor x rest energy’. Such responses often gained the last two marking points
of the calculation.
A significant number of responses did not gain any marks for this question, perhaps due to its
unstructured nature.
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Question 5 (b)(ii)

This is the second four-mark, unstructured calculation in the question. Although the stem of the question
gives both the equations required to reach a value for minimum angle the question proved challenging.
The best responses showed clarity and confidence in the calculation, often performing the calculation in
one step having clearly written down the equation and showing the values used. Less impressive
responses could still gain marks by correctly working out an angle from an incorrect value for
wavelength. These marks were missed by candidates who chose not to show clear working or whose
calculated wavelength value led to a value of sine of more than unity.

Exemplar 7
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This response shows conciseness and accuracy.

Exemplar 8

This response is clear, accurate and concise.
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Exemplar 9

This response shows a common lack of detail in the third marking point. This gives a description of the
change in value of the gold nucleus rather than an explanation.
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Question 5 (c)

This question requires candidates to compare ratios of atomic radii using electron scattering
relationships and Rutherford scattering relationships. Many responses reached the expected ratio of
0.82 for electron scattering, although a significant minority lost marks by giving the ratio as 0.81 – a
rounding error.
Surprisingly, only the highest ability candidates calculated the ratio of radii from Rutherford scattering
from the ratio ‘nuclear charge on silver/nuclear charge on gold nucleus’. A more common, complicated
and error-prone method involved making a calculation of the distance of closest approach of a 4.5 MeV
alpha particle to a silver nucleus and finding the ratio of this value to the value calculated in (a) (ii).
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Question 6 (a)

This standard calculation was accurately performed by most candidates.

Question 6 (b)

This standard calculation was accurately performed by most candidates. Less able candidates
incorrectly rearrange the equation given in the stem of the question.
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Question 6 (c)

This is the second Level of Response question on the paper. Candidates were required to explain the
effect of increasing temperature on the conductivity of semiconductors and metals. A description of the
microscopic structure of the materials was also required. Candidates could make use of the information
in the stem of part (b) to help in this question.
The best responses clearly separated the conduction process in metals (free electrons travelling through
the lattice of positive ions) from that in semiconductors (far fewer free electrons) and then described the
effect of increasing temperature, bringing in the relationship given in the stem.
A significant proportion of responses considered the activation process as the most important factor in
the conductivity of both semiconductors and metals. Other responses did not state which material was
being discussed.
The best responses showed a greater knowledge of semiconductors than is required by the specification
as well as a firm grasp of the mechanism of metallic conduction.
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Exemplar 10

This response gained 6 marks. Note that it is not perfect and could be bettered but it answered the
question posed to a level meriting the highest grade. Labelling sections of the answer ‘semiconductors’
and ‘metals’ immediately shows clarity. The discussion of conduction in semiconductors makes a clear
connection to the equation given in the stem and shows a good application of the Boltzmann factor.
The discussion of conduction in metals is secure although it does not consider the average distance
travelled by electrons between collisions. Taken as a whole this represents a good response to an openended question and combines analysis, knowledge and understanding.
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Section C overview
This section contributes 29 marks to the paper total. The four questions in the section are linked to the
Advance Notice article ‘Flying on sunshine’ which focuses on solar cells used on the aircraft Solar
Impulse 2 and the Juno spacecraft. There was little evidence of candidates running out of time in these
later questions although the final question was left unanswered by more candidates than previous
questions. Centres can prepare candidates for this section by discussing the article in class and
suggesting possible areas for questions. As in previous years, there was evidence that candidates had
used the Advance Notice article to inform their revision of aspects of the specification and application of
theory to novel contexts.

Question 7 (a)(i)
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This is a standard calculation and most candidates answered it correctly. This area of physics was
flagged up in lines 14 – 17 of the article.

Question 7 (a)(ii)

Although most responses correctly gave the meaning of the term work function, a much smaller
proportion gained the second mark, that photons might not be interacting with electrons on the surface of
the metal and that these ‘deeper’ electrons will require more energy to escape. Any discussion of the
concept of minimum energy to escape linking to maximum kinetic energy of the ejected electrons would
gain the mark.

Question 7 (b)

Most candidates gained both marks for this question. A common incorrect response was to draw a line of
different gradient but with the same x-axis intercept. Some candidates were penalised for sloppy line
drawing, when the line had the correct intercept but was not quite parallel to the first line. This was a
wasted mark for these candidates.
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Question 8

This last Level of Response question proved to be the most difficult on the paper. Many candidates
concentrated on the refractive indices given in the diagram rather than the superposition at the upper
surface from reflected waves at both surfaces. The indicative points listed in the mark scheme allowed
such responses to gain merit but to reach the higher levels required an explanation of the physics of
superposition in the context of the question.
Common errors included making the assumption that standing waves are set up in the silicon monoxide
layer and that refraction in the layer somehow focuses and hence intensifies the light reaching the silicon
layer.
The best answers calculated the wavelength of light in the silicon monoxide, showed that the layer was
about one quarter of a wavelength thick and concluding that this introduces a path difference of half a
wavelength at the surface.
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Exemplar 11
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This is an example of a high level response from a candidate who scored highly on the paper. A simple
description of superposition and path difference is given as an introduction. The wavelength of the light
in silicon monoxide is correctly calculated. The thickness of the monoxide layer is shown to provide a
path difference of half a wavelength. The link between reduced reflection and increased absorption is
made, though not particularly clearly. Finally, the candidate links this to the increased efficiency of the
solar cell. The argument is clearly presented throughout.

Question 9 (a)

Candidates who recognised the vector nature of momentum and velocity were able to answer this
question in a couple of lines of reasoning. Those candidates who didn’t recognise that the final velocity
of the probe is negative if the initial velocity is positive (or vice versa) could not gain marks. The question
was highly discriminating with candidates who scored highly on the paper overall gaining both marks and
less able candidates not scoring.
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Question 9 (b)

Most responses to this part gained 1 or 2 marks. Some responses showed confusion between change in
velocity and velocity; it was not uncommon to read that the planet would go backwards ‘a little’. Once
again, this question tested candidates’ ability to use fundamental ideas from the course in a new context.

Question 9 (c)

This question proved more discriminating than expected. It may be that candidates were tiring a little at
this stage, or rushing. It is also an unstructured calculation about a novel idea. Some confident
responses suggested a familiarity with the concepts that may be due to thorough revision of the topics
identified in the article. Correct responses calculated the change in gravitational potential and compared
this to the kinetic energy per kg of the probe. Some candidates calculated potential energy change rather
than potential change.
Many candidates gained marks for calculating the kinetic energy per kg of Juno but did not correctly
calculate the change in gravitational potential. Common errors included confusing a factor of (1/5.2 AU –
1/1AU) with a factor of (1/4.2AU) and calculating the potential at 5.2 AU rather than the change in
potential.
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Question 10

Candidates answered this question with more confidence than they showed in the previous question.
Nearly all gained some marks and approached the problem in the same manner as the mark scheme.
Some responses calculated the power required during the day and compared this to the useful power
received from sunlight. Both approaches could gain four marks. The most common error was to ignore
the energy required to charge the batteries, thus limiting the possible marks to 2. This is another
example of applying standard physics to new contexts and taking the question step by step.
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Question 11

This is a relatively straightforward question to finish the paper. The only common cause of error was
miscalculating the intensity at 5.2 AU. This error would only cost one mark if the candidate clearly and
correctly worked through to a value based on the error earlier in the question. Unfortunately, some
responses continued to show errors beyond the first marking point, or did not clearly show how the final
value was reached.

Copyright acknowledgements
Section B, Q4, Fig. 4.1
OCR is aware that third party material appeared in this examination but it has not been possible to
identify and acknowledge the source.

40

© OCR 2018

Supporting you

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/

CPD Hub
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

The small print

We’d like to know your view on the resources we produce. By
clicking on the ‘Like’ or ‘Dislike’ button you can help us to ensure
that our resources work for you. When the email template pops
up please add additional comments if you wish and then just click
‘Send’. Thank you.
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
OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR
qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made
to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.
This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.
Our documents are updated over time. Whilst every effort is made
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.
OCR acknowledges the use of the following content:
Square down and Square up: alexwhite/Shutterstock.com
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/

www.ocr.org.uk
OCR Customer Contact Centre
General qualifications
Telephone 01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk
OCR is part of Cambridge Assessment, a department of the University of
Cambridge. For staff training purposes and as part of our quality assurance
programme your call may be recorded or monitored.
© OCR 2018 Oxford Cambridge and RSA Examinations is a Company
Limited by Guarantee. Registered in England. Registered office The
Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. Registered
company number 3484466. OCR is an exempt charity.

