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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 1(a)(i)

Exemplar 1 2 marks

Examiner commentary
This candidate has carried out a two-stage calculation as the current flowing through the bulb is calculated first.  Then the value for 
current is substituted into the equation V = I R to find the resistance of the bulb is equal to 1.7 Ω.

Exemplar 2 2 marks

Examiner commentary
This candidate has clearly laid out the calculation using a potential divider method to give the correct value of 1.7 Ω. In multiple 
choice and short questions like this candidates often appear reluctant to use proportionality as a method of direct calculation rather 
than a multi-step process which may introduce calculation errors. 
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Question 1(a)(ii)

Exemplar 1 3 marks

Examiner commentary
This candidate has clearly laid out the calculation.  The first line shows a calculation of the cross-section area of the wire using a value 
of half the diameter in the equation area = π r2.  Then the percentage uncertainty of the measurement of diameter is found.  This 
percentage uncertainty is then doubled because the value is squared in order to find area, and the absolute uncertainty in area is 
then correctly calculated.  Ideally the value for absolute uncertainty should only be quoted to 1 significant figure, and the value for 
area should then be given to an appropriate number of significant figures, but this was not penalised in this question.

Exemplar 2 1 mark

Examiner commentary
This candidate has correctly calculated the cross-section area of the wire, but has purely doubled the absolute uncertainty in 
diameter to find the uncertainty in the area.  This was a common error.  Another common error was to forget to halve the diameter 
to find radius before calculating area.
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Question 1(a)(iii)

Exemplar 1 3 marks

Examiner commentary
This shows a clearly laid out calculation.  The equation for conductance is stated together with the inverse relationship between 
resistance and conductance, leading to the correct value for conductivity.  A correct assumption has also been stated.
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Question 1(b)

Exemplar 1 Level 3, 6 marks



Exemplar Candidate Work

8

A Level Physics B (Advancing Physics)

© OCR 2018

Examiner commentary
This is a high level response because it includes both quantitative and qualitative explanations.  It starts by calculating the potential 
difference across the resistor when the filament bulb has a resistance of 1.7 Ω, and compares this value to the suggested value in 
the question.  There is then some recognition that if the total resistance is more the current flowing through the bulb will be lower, 
and that as itis a non-ohmic resistor the resistance of the filament bulb is likely to be less than 1.7 Ω.  There is also some microscopic 
explanation for resistance. 

Exemplar 2 Level 2, 4 marks

Examiner commentary
This is a medium level response.  It too starts by using a potential divider method to find a value for the potential difference across 
the resistor.  It also explains the microscopic mechanism for resistance in a filament bulb.  However, there is no appreciation that 
in this case the current will be lower and therefore the resistance of the filament will actually be lower. All the explanation is about 
increasing temperature increasing the resistance.
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Exemplar 3 Level 1, 1 mark

Examiner commentary
This is a low level response. It is entirely qualitative, and the explanation only discusses why the resistance might increase when there 
is a higher current, and therefore the final statement shows the incorrect trend.  The actual potential difference is likely to be greater 
than 9,6 V, not less than 6.0 V.
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Question 2(a)

Exemplar 1 2 marks

Examiner commentary
There were a number of different acceptable answers to this question.  The first bullet point in this response is vague and is therefore 
insufficient.  It neither refers to a minimum time exposure nor any method to keep as far away as possible from the source.  Storing 
the sample in a lead box when not in use, is an acceptable response. 
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Question 2(b)(i) and (ii)

Exemplar 1 1 mark
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Examiner commentary
In part (i) this candidate has not completed the values in the third column of table, and the explanation is vague.  It just states that 
background radiation is considered and taken into account, but omits to describe how this is done.  The candidate clearly knows 
what to do, as the correct values for ln(activity) are inserted into the table.
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Question 2(b)(iii)
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Exemplar 1 1 mark

Examiner commentary
This candidate has correctly plotted the two points on the graph grid.  The line of best fit has been drawn too high as all the plotted 
points are below it.  A better line could have been drawn with a more even balance of points either side of the line.  The length 
of this line is acceptable as there is no need for the line to extend to the axes, and this line does cover the whole range of plotted 
points.
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Question 2(b)(iv)

Exemplar 1 Level 3, 5 marks

Examiner commentary
This is a Level 3 response.  The exponential expression has been linearised by taking logs and the candidate has clearly shown that 
the gradient of the line represents the decay constant.  The gradient has been calculated using the coordinates of the two intercepts 
of the line and a correct value for the half-life has been found. The working for the gradient is not particularly clear as the candidate 
has had to correct a mistake.  There is a good comparison of the two methods for finding half-life, mentioning some of the reasons 
for inaccuracies of using a decay curve.  
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Exemplar 2 Level 2, 4 marks
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Examiner commentary
This is a Level 2 response.  The candidate has calculated the gradient of the line using coordinates of points which are an acceptable 
distance apart.  The value of gradient has been used correctly to find a value for the half-life.  However, the explanation of why 
this is the case is unclear as the linear equation is incorrect.  There is a description of the method of finding the half-life from the 
exponential curve and some explanation of why it is less accurate than using the logarithmic graph method.

Exemplar 3 Level 1, 1 mark

Examiner commentary
This candidate has not calculated the half-life correctly.  There is some confusion about the properties of logarithms, and it looks 
like the time for lnA to half has been found.  The statement that a logarithmic graph will give a straight line which makes it easier to 
find a gradient is a valid point, but the reference to area under is irrelevant and therefore ignored.  More details about the method of 
finding half-life from a curve or some comparison of the accuracy of the two methods is needed to improve this response. 
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Question 3(a)

Exemplar 1 2 marks

Examiner commentary
This candidate has referred to the oil drop reaching terminal velocity and that there will be no resultant force.  However the 
statement that drag forces are equal to weight omits to mention that they are in opposite directions. 
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Question 3(b)(i)

Exemplar 1 2 marks

Examiner commentary
This question was straightforward, and most candidates did well.  Here there is a clear calculation of the field strength and the 
correct units included.
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Question 3(b)(ii)

Exemplar 1 3 marks

Examiner commentary
This candidate has clearly equated the two relationships for electric field strength and realises that the electric force is equal and 
opposite to the weight of the oil drop by using F = mg.  The value for charge is calculated correctly.
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Question 3(b)(iii)

Exemplar 1 1 mark

Examiner commentary
This response is a little bit muddled and, in this case, candidates need to be very clear about which value for charge they are 
referring to.  This candidate suggests that the value calculated for electric field strength would be different, but this is not the case 
as is found from the potential difference and the distance between the plates.  There may be some confusion with electric force and 
electric field strength and perhaps what the candidate meant is that the electric force needed to keep the oil drop stationary will be 
less as the buoyancy acts in the same direction.
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Question 3(c)

Exemplar 1 0 marks

Examiner commentary
Although this candidate is correct in that the oil drop will now fall towards the bottom plate, there is no mention of it accelerating 
downwards.  There also needs to be some mention of the two named forces (weight and electric force) now acting in the same 
direction. 
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Question 4(a)(i)

Exemplar 1 3 marks

Examiner commentary
Most candidates did well in this straightforward question.  This candidate has clearly shown the working to find the mean value.  The 
absolute uncertainty is half the range and has then been used correctly to find the percentage uncertainty in the mean value.
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Question 4(a)(ii)

Exemplar 1 3 marks

Examiner commentary
This candidate has correctly calculated the area of the wire using half the mean diameter from part (i).  The percentage uncertainty 
is doubled because radius is squared to find area, and then absolute uncertainty in the value for area is calculated correctly and the 
final answer is given to the appropriate precision.  Absolute uncertainty should normally be given to 1 significant figure and the 
calculated value is given to same resolution – in this case to the nearest 0.1 ×  10-8 m2.
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Question 4(b)(i)
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Exemplar 1 2 marks
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Examiner commentary
There is some inconsistency in the length of the horizontal error bars drawn on the graph.  They should all be drawn to be two and 
half small squares either side of the plot point and there are 4 which are too short.  The vertical error bars are close enough.  The line 
of best fit has been forced through the origin of the graph unnecessarily.  In this particular experiment candidates should expect the 
line to have a positive intercept due to an initial load straightening out any kinks in the wire before any elastic deformation occurs.  
Forcing the line through the origin has resulted in there being an unacceptable imbalance of points either side of the line.  The 
regions of elastic and plastic deformation are correctly identified.
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Question 4(b)(ii)

Exemplar 1 4 marks
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Examiner commentary
This candidate has used the correct method to find a value of the Young Modulus; finding the gradient of the line and multiplying 
by l/A.  However, the coordinates of the points on the line used to find the gradient are not far enough apart.  The uncertainty is 
reduced the larger the values of ΔF and Δx, so it is better practice to use points on the line which are at least half the length of the 
line apart.

Exemplar 2 3 marks
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Examiner commentary
This candidate has used the equation Young Modulus = Fl/Ax, which does give an acceptable value. However, the values used for 
F and x are purely data points, and having drawn a graph it is expected that candidates will use the gradient value to give a less 
uncertain value for Young Modulus.
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Question 4(c)

Exemplar 1 Level 3, 6 marks

Examiner commentary
This is a succinct Level 3 response.  The percentage uncertainties for force, length and extension are clearly calculated and then 
combined with the uncertainty in area, found in the earlier part of the question, to give an appropriate estimate for the percentage 
uncertainty in Young Modulus. There is a detailed analysis of the suggested improvement to increase the length and decrease the 
area of the wire to reduce the overall uncertainty.  The candidate recognises that even thought the uncertainty in the area will 
increase the overall uncertainty is likely to decrease.  The reference to using scales with higher resolution is also considered to be 
valid.
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Exemplar 2 Level 2, 3 marks

Examiner commentary
This candidate has also correctly combined the percentage uncertainties in force, length, extension and area to give an overall 
percentage uncertainty in Young Modulus.  The extension is then identified as the greatest source of uncertainty.  However, the 
suggested improvement of repeating the experiment is not considered appropriate in this case.  As each length of wire would 
be slightly different the whole experiment would need to be carried out and this will not affect the uncertainty value for Young 
Modulus.  Hence this response does not meet the Level 3 requirements.  The calculation of  the uncertainties is missing and there is 
no analysis of sources of uncertainty.
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Exemplar 3 Level 1, 1 mark
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Examiner commentary
This candidate has attempted to find and combine percentage uncertainties, but the calculation is incorrect and there is no working 
for the uncertainties in F or x.  The written response is not succinct.  There is some discussion of the systematic errors which may 
occur in this experiment but these should have already been eliminated by using a gradient. Finding maximum and minimum 
values for Young Modulus doesn’t affect the uncertainty in the value and the vague reference to a technologically advanced 
measuring system lack sufficient detail to gain any credit.
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