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Introduction
These exemplar answers have been chosen from the 
summer 2018 examination series.

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied.

Please always refer to the specification https://www.
ocr.org.uk/Images/171729-specification-accredited-a-
level-gce-physics-b-advancing-physics-h557.pdf for full 
details of the assessment for this qualification. These 
exemplar answers should also be read in conjunction 
with the sample assessment materials and the June 2018 
Examiners’ report or Report to Centres available from 
Interchange https://interchange.ocr.org.uk/Home.mvc/
Index

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2019. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

https://www.ocr.org.uk/Images/171729-specification-accredited-a-level-gce-physics-b-advancing-physics-h557.pdf
https://www.ocr.org.uk/Images/171729-specification-accredited-a-level-gce-physics-b-advancing-physics-h557.pdf
https://www.ocr.org.uk/Images/171729-specification-accredited-a-level-gce-physics-b-advancing-physics-h557.pdf
https://interchange.ocr.org.uk/Home.mvc/Index
https://interchange.ocr.org.uk/Home.mvc/Index
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 2

Exemplar 1 (High) 1 mark

Examiner commentary
The candidate has selected the correct response, A, showing a familiarity with the age of typical objects in the universe, as the 
specification requires.
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Question 5

Exemplar 1 (High) 1 mark

Examiner commentary
In this exemplar, the candidate has successfully used a diagram, using Pythagoras’ Theorem, to identify ‘B’ as the correct answer.
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Question 6

Exemplar 1 (High) 1 mark

Examiner commentary
Whilst not required for multiple choice questions, successful candidates often performed calculations on the question paper to help 
determine their answer. This candidate has correctly calculated the extension of the wire as 0.0034m, avoiding the power of ten error 
made by some candidates who simply selected a response.
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Question 8

Exemplar 1 (High) 1 mark

Examiner commentary
This candidate has successfully performed calculations using the formula given in the formulae booklet to identify ‘A’ as the 
combination of resistors that gives the lowest total resistance.
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Question 10

Exemplar 1 (High) 1 mark

Examiner commentary
High ability candidates, as in this exemplar, realised that they needed to apply an energy equation to a mass on a spring problem, 
kinetic energy gained = potential energy lost (½ m v2 = ½ k x2), to find the maximum velocity reached as 0.18ms-1.
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Question 11

Exemplar 1 (High) 1 mark

Examiner commentary
This candidate has been successful because they have recalled the mass of an electron from memory, or could find it in the data 
booklet, before going on to convert the value in joules to electronvolts.
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Question 18

Exemplar 1 (High) 1 mark

Examiner commentary
Some candidates were confused with units for this question, with many correctly calculating the numerical value but incorrectly 
selecting ‘B’ as their answer. This candidate has used the equations to help select the appropriate unit of Wbs-1.  
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Question 22

Exemplar 1 (High) 1 mark

Examiner commentary
This candidate has written, against response ‘C’, “depends on N” as they have recognised that activity is dependent on the number of 
nuclei present as well as half-life and has gone on to select the correct answer, ‘D’.
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Question 31 (a)

Exemplar 1 (High) 3 marks

Exemplar 2 (High) 3 marks

Examiner commentary
The course encourages the use of the Cartesian sign convention, as in exemplar 1, but alternatives such as the “real is positive” sign 
convention are given full credit as in exemplar 2.
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Question 31 (b)

Exemplar 1 0 mark

Examiner commentary
Some candidates, as in this exemplar, were able to select the formula for linear magnification from the formulae booklet, but mixed up 
v and u, giving an incorrect answer of 0.02.

31
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Question 32 (a) and (b)

Exemplar 1 2 marks part (a); 2 marks part (b)

Examiner commentary
The response in exemplar 1 scores full marks for parts (a) and (b). The candidate has recognised that the time taken is given by the file 
size divided by the rate,  remembering to convert bytes to bits by multiplying by 8 before calculating the correct final answer in (a). In 
(b) the candidate has stated that the sampling must be twice the highest frequency; this alone is insufficient for credit but the following 
statement which explains why this is needed (to avoid the introduction of spurious low frequencies or aliasing) gains the mark.

The candidate in exemplar 2 part (b) has also gained this mark but has made a common error in thinking that the frequency must be 
just below 8kHz and has quoted the answer as 7.9kHz.

Exemplar 2 1 mark part (b)
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Question 33 (a) and (b)

Exemplar 1 2 marks part (a); 0 marks part (b)

Examiner commentary
The candidate has correctly balanced the equation in part (a) but in part (b) has not demonstrated a clear understanding that lepton 
number, or mass-energy, is conserved in the decay.
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Question 34 (a)

Exemplar 1 1 mark

Examiner commentary
Exemplar 1 is typical of many candidates who attempted to find the current using the equation V= ε-Ir, and scored one mark for 
recognising that the total resistance is 17.7 Ω. The candidate could have scored full marks had they realised that the rechargeable 
battery’s 9V opposes the 12V of the solar panel giving a net e.m.f. of 3V and a final answer of 0.169A. 

[2]
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Question 34 (b)

Exemplar 1 2 marks

Examiner commentary
Exemplar 1 is a clear example of a response where the candidate shows that the total charge on the capacitor when fully charged is 
1800C, and then uses t=Q/I to calculate the time to recharge the battery as 15000s (4.2hours). Some candidates, as in exemplar 2, were 
not able to convert seconds into hours and lost marks as a result.

34

Exemplar 2 1 mark
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Question 35 (a)

Exemplar 1 0 marks

Examiner commentary
This candidate has touched on the idea of standing waves having discrete wavelengths but needs to explain that these are formed in 
loops of integer numbers of half-wavelengths to gain credit. The candidate then also makes the mistake of applying the photon energy 
equation E = hc / λ which is not appropriate in this context.

[2]
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Question 35 (b)

Exemplar 1 1 mark

Examiner commentary
Whilst not required by the mark scheme, this candidate has drawn a diagram showing their working to identify that there are three 
quantum “jumps” available between the levels.

35
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Question 35 (c)

Exemplar 1 1 mark

Examiner commentary
This candidate has been credited a mark for calculating the energy of the third energy level as 5.4 x 10-17J. To gain further marks the 
candidate would need to work out the energy difference between that level and the lowest level before going on to calculate the 
frequency of the emitted photon.

35
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Question 36 (a) (i)

Exemplar 1 0 marks

Examiner commentary
In part (a)(i) this candidate has described the relationship between the recession velocity and the distance to the galaxy as shown 
in Fig. 36.1 but does not identify that they are proportional to one another which is necessary to score the first mark. The candidate’s 
statement that “…all of space must have come from one point” is not sufficient to be credited the mark as it does not quite convey the 
idea of looking back in time. As described in the mark scheme, examiners were looking for the idea that matter had come from a single 
point in space and time.
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Question 36 (a) (ii)

Exemplar 1 1 mark

Examiner commentary
The candidate has correctly identified that the radiation is in the microwave region and therefore gains the first mark. The candidate has 
stated that redshift has occurred and would therefore have also gained a second mark had they been clear that the wavelength at the 
big bang was shorter, rather than just “short”.

[2]
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Question 36 (b)

Exemplar 1 4 marks

Examiner commentary
Exemplar 2 shows how a candidate has gained a mark for reading relevant information from the graph even though they did not know 
how to proceed to gain further credit; a strategy adopted by candidates who scored highly on the overall paper. Other candidates 
left more challenging questions blank, reducing their overall marks. In contrast, the candidate in exemplar 1 has worked through the 
problem successfully gaining full credit for the solution.

Exemplar 2 1 mark
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Question 37 (a) (i), (ii) and (iii)

Exemplar 1 1 mark part (a)(i); 1 mark part (a)(ii);  
0 marks part (a)(iii)

[1]

[3]
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Examiner commentary
This candidate has followed a typical approach to part (a)(i). They start with the joule as a unit of energy and state that the joule is 
equivalent to kgm2s-2 before cancelling with ms-1 for speed to give kgms-1. On the second line of the response the candidate works from 
momentum p=mv to also arrive at kgms-1, clearly stating that they are the same units for full credit. In part (a)(ii) the candidate has used 
the symbol F for thrust, which is acceptable, and has therefore shown that F = ∆p /∆t. The diagram explains the reverse in momentum 
that is required to justify the introduction of the ‘x2’ into the equation. However, the candidate has treated part (a)(iii) in isolation not 
realising the need to use the equation derived in part (a)(ii).
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Question 37 (b) (i), (ii) and (iii)
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Exemplar 1 2 marks part (b)(i); 2 marks part (b)(ii);  
2 marks part (b)(iii)

Examiner commentary
In part (b)(i), this candidate has equated the formulae for the kinetic energy gained and the electric potential energy lost. They then 
successfully rearrange the equation, managing to process the equation to its conclusion by taking the square root of both sides – 
something that many candidates found too challenging. Part (b)(ii) correctly identifies that the charge is the same but the mass is less 
and hence there is better momentum transfer; the use of F = ∆p /∆t helps with the explanation. Part (b)(iii) is a full and correct solution.
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Question 38 (a), (b), (c) and (d)

Exemplar 1 0 marks part (a); 3 marks part (b);  
3 marks part (c); 0 marks part (d)

[1]
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Examiner commentary
The candidate needs, in part (a), to make reference to percentage or relative uncertainties for credit. The line of best fit is good and goes 
through the origin as expected for part (b) and the gradient is calculated correctly, recognising that the fringe spacing is measured in 
millimetres and therefore avoiding making the power of ten error seen in some responses. The candidate has also drawn “max and min” 
gradients through the error bars, using one of these to estimate uncertainty by subtracting the line of best fit value from that given by 
the maximum gradient.

In part (c) the candidate has successfully multiplied the gradient value obtained in part (b) by the slit separation of 0.5mm to give 
an estimate of the wavelength of light. The candidate shows clearly that the estimate of uncertainty is established by adding the 
percentage errors in both measurements and the value obtained is within the range allowed by the mark scheme.

The idea of using a diffraction grating to reduce uncertainty – part (d) – is not considered to be a refinement or development of the 
procedure since it would fundamentally change the experiment which would no longer be Young’s double slits. 
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Question 39 (a)

Exemplar 1 Level 3, 5 marks
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Exemplar 2 Level 2, 4 marks

Examiner commentary
This candidate has given a clear explanation of both strands so it is a Level 3 response. Ideas from strand 1 (random path motion) 
covered include: 

• Particle collisions are random 

• Collisions with container wall result in a transfer of momentum

Ideas from strand 2 (explaining P � 1/V with T constant)

• Constant temperature means constant average particle energy

• Reducing volume increases frequency of collisions

• Pressure is due to the collisions with the wall of the container

The ideas are relevant and presented in a well-developed and logical structure.
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Exemplar 3 Level 1, 1 mark

Examiner commentary
In this low level response, this candidate has used some relevant physics ideas – they have commented that decreasing the volume of 
the container causes an increase in the frequency of collision between particles and that this leads to an increase of pressure. They have 
suggested that halving the volume of the container would double the pressure and that pressure is therefore inversely proportional to 
volume but then carried on with reference to an exponential relationship.. The response is therefore judged to be at Level 1. 

Examiner commentary
This candidate has used a range of physics ideas – their argument is structured as follows:

• Particles move in three dimensions (strand 1)

• Particles transfer momentum to the container on collision (strand 1)

• These collisions result in a pressure on the container (strand 2)

• Decreasing the volume of the container increases the pressure (strand 2)

• Halving volume, doubles pressure (strand 2)

The diagram adds value to the response in that it helps the candidate to explain that particle collisions are in three dimensions and also 
that  P � 1/V . Since the range covers both strands of physics identified in the mark scheme the response is at Level 2. The argument has 
a good line of reasoning and the information provided is relevant hence, the higher mark was credited within the level of response.

The candidate could have included more detail of the random motion (strand one) – perhaps explaining that the paths are in straight 
lines between collisions, by including a diagram showing the “random walk” path of particles or by discussion of the number of 
collisions per unit time. 
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Question 39 (b) (i) and (ii)

Exemplar 1 4 marks
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Examiner commentary
In part (b)(i) the candidate has gained credit for the equation ½ mHvH2 = ½ mXevXe2 , showing that the average kinetic energy of the 
two species of molecule is equal, and then further credit for evaluating the ratio to √ 66 but the inverted ratio on the final answer 
line of 1/8 is a contradiction so only two marks are credited. 

The candidate goes on, in part (b)(ii), to correctly calculate the energy per molecule as 2.1x10-19J and then use this value to evaluate 
e – E/kT as 1.7 x 10-23 with the inclusion of the value for kT calculated earlier. It is not, however, clear how the candidate arrives at 0.019 
for an incorrect final answer. The missing final step in the calculation would be to multiply by the Avogadro constant to give an 
answer of 10.2. It is worth noting here that there are a wide range of values that are acceptable since the answer is very sensitive to 
the value in the exponent and candidates may round this value to different numbers of significant figures.
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Question 40 (a)

Exemplar 1 2 marks

Examiner commentary
Candidates, as in this exemplar, were able to score marks for drawing a straight line of best fit and reading the intercept. This 
candidate, for full credit, should go on to use their recorded intercept of 9.8A to calculate RARMATURE =   12.0 / 9.8  =  1.2Ω                             
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Question 40 (b)

Exemplar 1 Level 3, 6 marks

Examiner commentary
The response in exemplar 1 starts with a description of the field around a current-carrying conductor and how this interacts with 
that of the permanent magnet, resulting on a force on the wire. The candidate then explains how the opposing direction of the 
current-carrying conductors in the coil causes a turning effect. There then follows an explanation that increasing the mechanical 
load will result in the frequency of rotation decreasing with consequent increase in coil current; the candidate supports this 
assertion by reference to the graph provided. The argument is developed, using Faraday and Lens’s laws into a consideration of how 
a back e.m.f., is induced. The final paragraph explains the concept of self-regulation and how the force on the coil is linked to the 
current flowing through it.

Much of the physics in this exemplar is similar to that covered by the Level 2 response given in exemplar 2, but the consideration 
of wider aspects of the interaction of fields, the motor operation (including F=BIL) and the direct reference to the graph provided 
moves this into the Level 3 band; the structure is logical and there is a well-developed line of reasoning so the higher mark was 
credited.

                        

[6]
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Exemplar 2 Level 3, 6 marks

Examiner commentary
The candidate’s response starts with statements of Faraday’s Law (albeit described as rate of change of flux proportional to e.m.f.) 
and Lenz’s Law. These statements are then developed into a line of reasoning that explains how they relate to the motor via the idea 
of back emf and then increasing current as the motor is loaded and slows down. Finally, the candidate recognises that this increase 
in current will, in turn, increase the back emf causing the motor to regulate its own speed.

There is a range of relevant physics which covers both strands (strand1: self-regulating motor, strand 2: induced emf and the laws 
of Faraday and Lens). The mark credited is the higher available in the level since the bullet-pointed structure is logical and the 
information presented is relevant.

With benefit of doubt the level of physics is credited a Level 3; the candidate could have improved the answer by, for example, 
introducing some algebraic reasoning re Faraday and Lens’s laws or giving further depth of detail of the loading, forces and work 
done by the motor.
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Exemplar 3 Level 2, 3 marks

Examiner commentary
The first sentence in this exemplar, which describes a current inducing a force, is a weak start to the candidate’s response and the 
concept of self-regulation is also confused with an idea of perpetual motion. However, the response goes on to explain that current 
will increase as the frequency of rotation reduces and there is mention of the force increasing as a result (F=BIL). In addition, there is 
an attempt to explain the idea of “cutting flux”. The response is therefore considered to be at Level 2. The mark credited is the lower 
in the range since the logical structure is limited and the information presented is not always relevant.
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Question 41 (a) (i) and (ii)

Exemplar 1 1 mark part (a)(i); 2 marks part (a)(ii)

Examiner commentary
Many candidates did not score the mark for (a)(i) as they did not refer to the size of the field. This candidate does and is credited the 
mark as they clearly identify that the field strength from the two protons is equal in magnitude as well as opposite in direction.

In (a)(ii) some candidates gave their final answer as 2.9 V, but this candidate has remembered to include the factor of x2 in the final 
answer of 5.8V. 
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Question 41 (b) (i) and (ii)

Exemplar 1 4 marks part (b)(i); 2 marks part(b)(ii)
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Examiner commentary
This exemplar shows, in part (b)(i), a clear calculation of the force on the third proton die to one of the others. The candidate goes 
on to use trigonometry, supported by the use of a diagram, to show that the horizontal components will cancel out but the vertical 
components will add.

In (b)(ii) the candidate then goes on to correctly calculate the magnitude of electric force in the symmetrical arrangement.
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