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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/171726-specification-accredited-a-Level-
gce-physics-a-h556.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/171726-specification-accredited-a-level-gce-physics-a-h556.pdf
https://www.ocr.org.uk/Images/171726-specification-accredited-a-level-gce-physics-a-h556.pdf
https://www.ocr.org.uk/Images/171726-specification-accredited-a-level-gce-physics-a-h556.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
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Exemplar 1 Level 3; 6 marks
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Exemplar 2 Level 3; 5 marks
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Exemplar 3 Level 1; 2 marks
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Examiner commentary
This question proved to be a suitable starter as almost all wrote a full page answer or even completed it on page 18 at the back of the 
exam booklet.

The majority of candidates described the basic procedure to perform the experiment and the required analysis to find k. Such a script 
would be given at least a Level 2 mark. To reach Level 3 it was necessary to stir the water and allow time for thermal equilibrium to 
be reached with the heating removed before taking measurements. The first example of an answer (exemplar 1) illustrates that a full 
answer can be given in less than a page. It focusses on the precautions and ways to improve the experiment before giving the basic 
procedure and analysis.

Many did not state how they heated the water which was important because a small group definitely used the given nichrome 
wire and supply for this purpose. The second example shown here is ambiguous but has been given the benefit of the doubt. Some 
started with ice water whilst others just found R0 by extrapolation from the graph.

The candidates were able to explain how to process the data to obtain a value for k. Very few did not draw a graph. As in question 5b, 
many were not clear about the difference between a linear and a proportional relationship. A good answer describing a suitable graph 
with a y-intercept of R0 could be ruined by a statement that R was proportional to θ. The second example (exemplar 2) has such an 
ambiguity.
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Exemplar 2 is well laid out using bullet points, making it easy to read and to separate important features. Like many scripts, it has some 
annotations by the diagram which may need to be taken into account. 

Exemplar 3 shown here was given a Level 1. There are some good points which could have led to it being placed in Level 2, until the 
analysis section. Two lines which indicate that the candidate has little understanding appear at the bottom of page 2 under the stem 
of the question. These equations could easily have been overlooked but examiners are instructed to scroll through the stem of every 
question for any response as well as on the answer lines.

A few candidates did describe a slow but very effective method of performing this experiment: Initially heat the water to about  
80 °C then take the required measurements whilst stirring the cooling water. One sensible improvement suggested was to use a 
digital thermometer in place of the mercury-in-glass one in the diagram. A small probe could remain close to the wire with an easy to 
read display of the temperature on the bench.

Examiner commentary continued



Exemplar Candidate Work

10

A Level Physics A

© OCR 2018

Question 1(b)(i)

Exemplar 1 2 marks
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Examiner commentary
The candidates were given all of the data to solve a laboratory based practical problem in the stem of the question rather than being 
given only the data necessary for each part when required.

A significant minority were drawn to approaching the problem using the formula relating resistance and resistivity. The example 
shown started in this manner but reached an impasse when having to determine A. Many as here were tempted to use the area of the 
ceramic cylinder.

Some gave up at this point and continued to the next question leaving parts (ii) and (iii) blank. Others as in this case realised that this 
approach was incorrect and changed to the correct approach using the power equation.
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Question 1(b)(ii) and (b)(iii)

Exemplar 1 2 marks (b)(ii), 3 marks (b)(iii)

Examiner commentary
In part (ii), a minority of candidates again tried the resistivity formula rather than an approach using geometry.

Finally, in part (iii) the resistivity formula was applied with success. 

The example here shows a clearly presented correct solution to the problem.



Exemplar Candidate Work

13

A Level Physics A

© OCR 2018

Question 2(a)

Exemplar 1 3 marks
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Examiner commentary
On a mark scheme, each mark is categorised by a letter. For this question the marks are C1C1A1. The definition of these marks are

C marks are compensatory method marks which can be credited even if the points to which they refer are not written down by the 
candidate, providing subsequent working gives evidence that they must have known it. For example, if an equation carries a C-mark 
and the candidate does not write down the actual equation but does correct working which shows the candidate knew the equation, 
then the C-mark is given.

A marks are accuracy or answer marks, which either depend on an M-mark, or allow a C-mark to be credited.

This means, for example, that a candidate is credited 3 marks for writing down the correct answer with no working shown; an 
approach not to be recommended. However, it also means that poorly explained or sloppy working is likely to gain full marks when 
the displayed answer is correct. 

The script shown here has quality because attention has been paid to detail. Most candidates will have just written a = -ω2x and 
substituted in the maximum value of a to find the maximum value of x; no thought of using suffices to indicate maximum values. 
Practice in including these details in class leads to more focussed and better trained candidates in reading and understanding of the 
question.

The words simple harmonic motion in the stem pointed almost all candidates to use the correct formula. The angular frequency was 
calculated correctly. Two common errors were to forget to square the value of ω or to give the final answer to only one significant 
figure rather than a minimum of two.
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Question 2(b)

Exemplar 1 2 marks

Examiner commentary
The answers gave a clear indication as to how well candidates understood that equal natural frequencies lead to maximum energy 
transfer between coupled oscillators. The example shown highlights the clue at the end of the initial paragraph about the energy 
drawn from the tower being absorbed by the dampers to give a succinct and clear answer to the question.

Many explanations were very vague, omitting to explain which of the three oscillating elements were acting as drivers and which 
were driven or about the conditions for or at resonance.
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Question 2(c)(i) and (c)(ii)

Exemplar 1 2 marks (c)(i), 2 marks (c)(ii)
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Examiner commentary
The exercise in this section, completed successfully by most candidates, was to perform standard calculations stating correct formulae 
and showing clear working to determine the required quantities.

In the example of a solution for part (i) the script would have been credited all 3 marks if the answer had been left as 5.86 x 105 instead 
of rounding down to 5.8 x 105. In part (ii), the value of 5.86 x 105 is used. Candidates should be aware that they should not round 
quantities during a calculation and only reduce the number of significant figures to a sensible number to display the final answer.

The most common errors made by candidates were to forget to square the displacement in part (ii) and to use the amplitude 
calculated part (a) rather than the displacement given in the stem. 

Many lower ability candidates seem to be unaware that most show that questions are included in the exam to verify the value of 
quantities required later in the paper. Having arrived at an incorrect answer they will stubbornly continue with their value rather than 
use the value which they should have justified. The candidate is not penalised for doing this as the examiner will work through their 
answer as an Error Carried Forward. 
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Question 3(a)(i) 

Exemplar 1 0 marks

Exemplar 2 2 marks

Examiner commentary
The first example shows a popular response to this question. This fact is a necessary consequence of the motion of the binary star 
system but not the reason why it can exist. Another popular answer was that if the stars were not diametrically opposite they would 
collide. 

Only a minority of candidates related the gravitational force between the stars to the centripetal force required for circular motion to 
occur as explained clearly in the second example.
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Question 3(a)(ii) 

Exemplar 1 3 marks

Examiner commentary
This question tested candidates' ability to interpret and substitute data into an elaborate formula and then to evaluate it. The example 
shows a clear and neat solution.

The marking of this question was subdivided as follows: writing correct values for R and T were credited the first mark; substituting the 
values into the formula written correctly were credited the second mark; completing the calculation correctly were credited the third 
mark. As this is a C1C1A1 question, an answer of 2.2 with no working would also automatically be credited all 3 marks.

The most common error was to write the formula with the correct substitutions but then to omit the squared symbol for T. Candidates 
should be encouraged to consider whether their answers are reasonable before moving on to the next question. In this case, is it 
possible that these stars could be four million times the mass of the Sun? Whereas the correct answer of 2.2 Sun masses should seem 
very plausible and give candidates confidence that their calculation is correct.
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Question 3(a)(iii) 

Exemplar 1 2 marks

Examiner commentary
Most of the better candidates completed this problem successfully. The example shows a clear and neat solution working in 
nanometre units.

One common error was to equate the formula for central force gravitational potential energy (GMm/r) to kinetic energy to find a value 
for the speed of each star. The resulting value is a factor of 2 different from the correct value. Candidates were still able to gain the 
second mark by ECF using this incorrect value. 

Another common error was to rewrite 1.4 x 10 
-10 m as 14 nm instead of 0.14 nm.
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Question 3(b)(i) 

Exemplar 1 1 mark

Examiner commentary
Some orbits which were drawn very far from circular, often making it difficult to judge whether the candidate knew the correct path.

Everyone should be encouraged to draw diagrams as accurately as they can. Those who had drawing instruments drew accurate 
circles.

In the example shown the smaller orbit is elliptical but is within tolerance.
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Question 3(b)(ii) 

Exemplar 1 1 mark

Examiner commentary
Part (b)(i) was included to reinforce the idea that the stars remain diametrically opposite as in part (a)(i). Many did not respond to this 
trigger, having Kepler's laws or centripetal force requirements central in their minds and so were not credited any marks. 

The first example shows an answer where this idea is included but the consequences not explained clearly to gain the second mark. 
The second example shows a better straightforward neat explanation.

Exemplar 2 2 marks
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Question 4(a)
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Examiner commentary
The challenge to candidates in answering a show that question is to produce a convincing proof. Few write any words to qualify their 
algebraic symbols and equations. A first word equation line of text before plunging into algebra would have gained many candidates 
some marks. 

The problem in this context is to distinguish between the falling mass accelerating the system and the total moving mass of the 
system. Most candidates just wrote m for both of these and then at a convenient point in the text added 0.800 to one of them as if the 
reader should have understood that the two m symbols which appeared in the previous line were different quantities. Even use of m 
and M where M becomes m + 0.800 would have been adequate.

The Newtonian approach was more popular among candidates than the shorter conservation of energy approach to the proof.

The example is a perfect but lengthy textbook solution, with use being made of the diagram to label the tension and falling weight. 
There is no ambiguity about mass in this approach.

Exemplar 1 2 marks



Exemplar Candidate Work

25

A Level Physics A

© OCR 2018

Question 4(b)(i) and (b)(ii)
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Exemplar 1 1 mark (b)(i), 2 marks (b)(ii)

Examiner commentary
In part (i), the majority calculated the value of v2 to two decimal places successfully. Fewer were successful in giving the absolute 
uncertainty as ± 0.22. Popular distractors included ± 0.10 and 0.25.

In the example shown here the uncertainty is incorrect so in part (ii) only the correct position of the data point was required to within 
half a small square on the grid.

The line of best fit on the graph is also adequate in this example.

Many candidates forgot to draw a line after plotting the point. It can be a useful technique to underline each important point in the 
question to ensure that nothing is overlooked.
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Question 4(c)(i)

Exemplar 1 1 mark 

Examiner commentary
The script shown here is a typical example of the method employed by the majority comparing the given equation with standard 
form for a straight line y = mx + c.

A simple rearrangement of the relationship without any explanation was not considered to be adequate.
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Question 4(c)(ii)

Exemplar 1 3 marks 
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Examiner commentary
One mark was credited for an acceptable worst fit line. In the context of this question, this was defined as one which passed through 
opposite ends of the top and bottom error bars on the graph. The script shown here has the top error bar of the correct length but 
others had shorter or longer lines depending on their answer to part (b)(i). A common fault was to draw the line through the top 
points of all of the error bars.

Almost all candidates gained the mark for using a triangle to determine the gradient of the line which spanned more than 0.13 on the 
x – scale. 

Most candidates were also able to gain credit for finding the gradient of their graph correctly. 

The example here shows two common misunderstandings in the determination of the absolute uncertainty. Firstly 10.6 – 9.5 = 1.1 is 
all that is necessary. Conversion into and out of percentage uncertainty was unnecessary. Secondly, the answer had to be given to one 
decimal place.
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Question 4(d)

Exemplar 1 4 marks 

Exemplar 2 0 marks 

Examiner commentary
The first script is an example where all four of the consequential marking points are shown clearly. Every candidate was given credit 
for each point that followed logically from the previous one, even when that previous one was incorrect. For example, for a candidate 
who stated that the card appeared longer, there were still three consequential marks available for stating that the speed would appear 
lower and deducing that g would appear smaller. By this method, most candidates were credited with at least half of the available 
marks.

A small group of candidates misinterpreted the question as shown by the second script here. This answer was not worthy of any 
credit.
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Question 5(a)(i)

Exemplar 1 0 marks 

Exemplar 2 2 marks 

Examiner commentary
The two examples of answers shown here contrast the two extremes. The first being worthy of no marks and the second being a 
detailed explanation. 

Most candidates described the relationship between flux linkage and e.m.f. at the maximum and zero value positions of these 
quantities. A statement of Faraday's law either in words or as a mathematical equation was often added as in the second example.

Few described the whole picture of a steadily rotating magnetic flux sweeping through the coil creating a sinusoidal change in flux 
linkage.

A common error was to refer to change in flux linkage rather than rate of change of flux linkage. A typical statement would be: when 
the magnet is perpendicular to the coil the change in flux linkage is a maximum.
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Question 5(a)(ii)

Exemplar 1 1 mark 

Examiner commentary
The mark was credited for drawing the magnetic flux linkage curve with a 90° phase shift to the e.m.f. curve. The example shown here 
is incorrect by 180° but this error was not penalised. 

About half of the candidates were credited the mark and about half drew a flux curve in antiphase with the e.m.f. curve.
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Question 5(a)(iii)

Exemplar 1 2 marks 

Examiner commentary
This question tested the understanding of flux and flux linkage. It proved to be very discriminating with the marks being equally 
distributed between 0, 1 and 2. The example shows the work of a candidate who has clearly distinguished the two quantities and 
produced a model answer. 

More than half of the candidates were familiar with the weber as the unit of flux. Some gave the unit as V s, which although 
dimensionally correct was not acceptable.
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Question 5(b)

Exemplar 1  Level 2; 4 marks
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Exemplar 2 Level 2; 3 marks
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Exemplar 3 Level 1; 2 marks
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Examiner commentary
From the proposed arrangements for the investigation, it was apparent that most of the candidates were unfamiliar with the most 
suitable equipment for this experiment, namely a signal generator. Many improvised by using an ac supply with a variable frequency. 
See example 1. A minority of these believed that an increase in the voltage of their power supply would increase the frequency. Many 
drew a cell or battery symbol for the ac supply.

Few realised that the oscilloscope as a voltmeter could measure both the output voltage and the period of the ac. The instrument was 
often connected in series in the primary circuit. See example 2. No one stated that the input current must be constant to provide a 
constant flux, although many included an ammeter in the primary circuit. Despite all of these difficulties, most candidates managed to 
write sensible statements worthy of credit but rarely full marks.

In the first example, suitable apparatus is chosen and connected correctly. The measurement of the frequency is assumed rather than 
made using the oscilloscope. For this reason a top Level 2 mark has been credited rather than a Level 3

In the second example, suppose that a signal generator had been used and the oscilloscope connected in parallel rather than in 
series. The methods for measuring the frequency and voltage are given. It would have been better if the oscilloscope had been across 
the secondary rather than the primary coil to measure the output voltage in place of the voltmeter. The analysis is correct so we have 
enough correct physics to give a Level 2 mark but not of a high quality. Hence the award of 3 marks.

In the third example, the arrangement of the apparatus is good, except that the resistor is not needed; frequency and voltage are 
measured. Input voltage is fixed, which shows thought but it is input current which should be kept constant. The analysis of results 
section detracts from what might otherwise have been a strong Level 2 answer so it is credited a Level 1 mark.
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Question 6(a)(i)

Exemplar 1  2 marks

Examiner commentary
Almost all candidates managed to calculate the critical angle correctly. The example illustrates a script with a suitable final answer but 
where the candidate has spent time working through unnecessary before settling on their answer.
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Question 6(a)(ii)

Exemplar 1  2 marks

Examiner commentary
Compare the two answers displayed here. Both gain the two marks. Each has its merits, one clear and succinct; the other more 
detailed, showing a greater depth of knowledge. 

The angle which is greater than the critical angle must be identified clearly to be credited one mark, namely the angle of incidence. 
Many just wrote the angle without qualification.

It is also important to use the correct terminology total internal reflection to be credited the other mark.

Exemplar 2  2 marks
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Question 6(b)

Exemplar 1  3 marks

Examiner commentary
All candidates were able to calculate the photon energy in electron volts with few exceptions. The example shows a typical QED 
answer.
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Question 6(c)(i) and (c)(ii)

Exemplar 1  1 mark (c)(i), 3 marks (c)(ii)

(c)(i)

(c)(ii)
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Examiner commentary
In part (i) it was only necessary to realise that the answer was the difference between 2.3 eV and the photon energy to gain the mark. 
A full and preferred answer is given in the first example above. The second answer shows a typical struggle by a candidate who did 
not appear to fully appreciate the situation.

The first example displays a neat and succinct correct answer to part (ii). When an incorrect number of electrons was given, it was still 
possible to gain 2 of the 3 marks by using the correct method for the rest of the problem. The second example includes a common 
error where the fact that 2000 electrons were released initially was missed and the calculation was performed for only a single 
released electron.

Many candidates still have problems with displaying the correct number of significant figures in their answers. This question was a 
situation where it was not uncommon to see 0.033 A or 0.03 A instead of 0.034 A on the answer line.

Exemplar 2  0 marks (c)(i), 2 marks (c)(ii)

(c)(i)

(c)(ii)
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