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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 2

Exemplar 1 1 mark

Examiner commentary
This calculation has two stages. Firstly, the formula for resistors in parallel must be used, followed by the formula for resistors in series. 
Here, the candidate has made good use of the white space to show clear working, which shows option C to be the correct answer.
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Question 5

Exemplar 1 1 mark

Examiner commentary
Since all the resistors have identical resistance R, resistor Y must have half the potential difference V across it as resistor Z. From 
the Data, Formulae and Relationships booklet, P = V2/R. Halving V whilst keeping R constant will mean that the original P must be 
multiplied by (½)2 i.e. ¼. One quarter of 24W is 6W, so response A is correct. In this exemplar, the candidate has changed their mind 
about the answer. It is important to make this change very clear, and this is shown here, where the candidate has crossed out their first 
answer and written the correct letter A next to the answer box.
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Question 7

Exemplar 1 1 mark

Examiner commentary
Since the sound is emitted ‘uniformly in all directions’, the intensity of the sound wave must follow an inverse square law relationship 
with distance from the loudspeaker. The intensity of a wave is directly proportional to its amplitude squared. This means that 
amplitude is inversely proportional to distance from the source. If we move three times further away from the source (1.5m to 4.5m), 
the amplitude drops by one third (12 μm to 4 μm). The correct option is B.

As well as showing clear working, this candidate has carefully circled/underlined all the key information in the question. This helps to 
focus the mind and means that less transcription errors should occur.
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Question 8

Exemplar 1 1 mark

Examiner commentary
This candidate has correctly chosen C = 4πεoR as the formula for the capacitance of a sphere, using the Data, Formulae and 
Relationships booklet. By writing it down in the white space, it is clear to see that the capacitance C of a sphere depends on only one 
variable: R. However, looking down the list of options, it would be easy to assume that R stands for resistance and so choose option C. 
In fact, R stands for radius in this formula, and so the correct option is A (since diameter is twice the radius).

This exemplar demonstrates that candidates should not rely too heavily on the Data, Formulae and Relationships booklet in an 
examination; they should always revise the formulae in context. In this case, for example, the Data, Formulae and Relationships 
booklet is of no help unless they know which of the formulae in the ‘capacitance and capacitors’ section refers to the capacitance of a 
sphere. Secondly, they need to know the correct meaning of each symbol in the formula.



Exemplar Candidate Work

8

A Level Physics A

© OCR 2018

Question 15

Exemplar 1 1 mark

Examiner commentary
The candidate has made their thought process clear by going down the list of options and putting ticks or crosses next to the 
statements. It is clear that the correct option is A.



Exemplar Candidate Work

9

A Level Physics A

© OCR 2018

Question 16(a)

Exemplar 1 2 marks

Examiner commentary
A variety of methods could be used to get the correct S.I. base units for resistance.

Exemplar 2 1 mark

Examiner commentary
This candidate has not realised that it is the amp (A) and not the coulomb (C) which is an S.I unit. However, they have scored 1 mark 
for a partial answer (energy → kg m2 s-2). Marks are often credited for partial answers in this type of question, so it is worth having a go 
even if you do not arrive at the final answer.

Examiner commentary
In this exemplar, the equations are easy to spot and the substitutions easy to follow. All non-S.I. units have been successfully converted 
into S.I. units (for example, J → kg m2 s-2) and the exponents have been correctly calculated (for example, A-1 × A-1 = A-2).
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Question 16(b)(i) 

Exemplar 1 1 mark

Examiner commentary
This candidate correctly uses a data point from the line to determine the resistance. The formula they use, its rearrangement, their 
substitution of values and their working are all clearly shown in full. This is good practice, especially in a ‘show that’ question.
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Exemplar 2 1 mark

Examiner commentary
Here, the candidate uses the idea that the gradient of the line is equal to the inverse of the resistance. However, this is only true in the 
context of a V-I characteristic which shows a straight line through the origin. Although determining resistance from the gradient was 
allowed in this case, it should not be used in other situations. 
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Question 16(b)(ii) – 1

Exemplar 1 2 marks

Examiner commentary
There are several ways to tackle this question, but the first stage is to use the graph in Fig. 16.1 to determine the correct p.d. across 
one or both components when the current through them is 100mA. This candidate has read the graph incorrectly and used VL = 1.6V 
instead of 1.4V. This means that they have only scored 2 out of 3 marks with ECF. Reading the scale correctly on a graph is a key skill in 
physics and it is worth checking your reading carefully before using it in a calculation. 

Exemplar 2 2 marks

Examiner commentary
This candidate has lost a mark through making a simple arithmetic error at the very end of their answer. Perhaps if they had written 
one last line in their working (= 0.6 / 0.1) they would have avoided this and gained all three marks.
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Question 16(b)(ii) – 2

Exemplar 1 2 marks

Examiner commentary
This exemplar shows a model answer. The formula has been copied correctly from the Data, Formulae and Relationships booklet, then 
correctly rearranged to make ρ the subject. The values have then been correctly substituted into the rearranged formula, giving the 
correct answer. 
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Question 16(b)(ii) – 3

Exemplar 1 1 mark

Examiner commentary
Here is an exemplar of a candidate using the Data, Formulae and Relationships booklet without a sufficiently deep understanding of 
the meaning of each term. In the equation I = Anev, the candidate takes n to be the total number of charge carriers within the volume, 
instead of the number of charge carriers per unit volume (number density). Despite this, the examiner gave the candidate 1 mark, for 
correctly choosing and manipulating the equation I = Anev.
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Question 17

Examiner commentary
This LoR question requires candidates to understand the construction of a potential divider with a light-dependent resistor, and to use 
a data-logger trace to find the frequency of rotation of a spinning plate.

To achieve a certain level, the criteria set out in the Answer section of the marking scheme must be met. For example, Level 3 answers 
must have the correct maximum and minimum resistance values of the LDR, an explanation of the data-logger trace shown in Fig. 
17.2 and some description of how to calculate the frequency of the spinning plate. The length of answer is not important, although 
concise answers generally show better structure than long, wordy answers.

Level 1 answers must have some elements of explanation, description or description. 

The three exemplars below illustrate a Level 3, a Level 2 and a Level 1 response.
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Exemplar 1 Level 3, 6 marks

Examiner commentary
This Level 3 response is exceptionally concise and shows that there is no need for a long, verbose answer. All the criteria for Level 3 
have been met and the full 6 marks are credited because the information is presented in a clear and logically structured manner.
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Examiner commentary
This exemplar has some explanation and some description but the resistance values are both incorrect. It is clearly better than a Level 
1 answer but can only reach the bottom of Level 2 with 3 marks.

To raise this answer to Level 3, the candidate needs a better explanation of the potential divider circuit and both resistance values 
need to be calculated correctly. The candidate should also avoid vague statements such as ‘the use of f = 1/T can help’ and instead 
actually calculate the value for f by reading T from the data-logger trace.

Exemplar 2 Level 2, 3 marks
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Examiner commentary
This Level 1 response has some elements of explanation. It gains 2 marks because the explanation is clear, correct and logically 
structured. Good use has been made of bullet points.

To achieve the next level, this candidate would need to calculate the resistance values of the LDR or provide some description of 
determining the frequency. This is clearly indicated in the question, which states ‘Include in your answer the maximum and minimum 
values of the resistance of the LDR. Describe how the student can determine the frequency of rotation of the spinning plate.’ A good 
technique is to underline these key instructions when reading the question. Then refer back to them when you have finished your 
answer to check that you have included everything the examiner has asked for.

Exemplar 3 Level 1, 2 marks
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Question 18(a)

Exemplar 1 3 marks

Examiner commentary
This exemplar shows a candidate making excellent use of the available white space. Every step in the working is clearly shown, 
starting with the formula nsinθ = constant, and the candidate works to 3sf to avoid rounding errors. A distinction is made between 
the angles of reflection and refraction, and the angle of refraction is drawn correctly onto the diagram. This helps with the final part of 
the answer.



Exemplar Candidate Work

20

A Level Physics A

© OCR 2018

Question 18(b)

Exemplar 1 1 mark

Examiner commentary
This exemplar demonstrates how important it is to read the question carefully. The candidate clearly understands how to demonstrate 
that light passing through a “polaroid” is polarised. However, the question asks how to demonstrate that reflected light is polarised, 
and this requires a subtly different answer. The candidate needs to explain how the polaroid material must be rotated to produce a 
variation in the light intensity.
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Question 18(c)

Exemplar 1 1 mark

Examiner commentary
The candidate has correctly used the formula n = c/v to calculate the speed v. However, they have not realised that the light must 
travel a distance = 6.0 x 10-2 /cos 33.7o in order to penetrate to a depth of 6.0cm in the glass. Therefore they have only gained 1 mark.
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Question 19(a)

Image removed due to copyright
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Exemplar 1 2 marks

Examiner commentary
The correct responses here were any two from reflection, diffraction and superposition (or interference). This candidate has annotated 
Fig. 19.1, as suggested in the question, to illustrate their answer.

Image removed due to copyright
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Question 19(b)

Exemplar 1 3 marks

Examiner commentary
This exemplar starts with an attempt to define coherence. However, since this definition was not required by the question, the 
candidate does not lose any marks for incorrectly equating ‘coherence’ with ‘in phase’. 

Examiner commentary
Correct responses link the maximum and minimum signals to superposition, or interference, of the waves from A and B. To score full 
marks, candidates need to specify that constructive interference occurs when the waves are completely in phase  
(phase difference = 0) and that destructive interference occurs when the waves are in antiphase (phase difference = π radians).
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Exemplar 2 2 marks

Examiner commentary
This is a good answer, but the candidate has not use precise enough wording to score all 3 marks. ‘Out of phase’ does not necessarily 
mean ‘π radians out of phase’. However, ‘completely out of phase’ would be acceptable.

Exemplar 3 1 mark

Examiner commentary
This candidate mentioned interference but seemed to think that the variation in the signal was linked to the Doppler effect.



Exemplar Candidate Work

26

A Level Physics A

© OCR 2018

Question 20(a)(i)
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Exemplar 1 1 mark

Examiner commentary
This exemplar demonstrates how easy it is to ignore the powers of ten on a graph scale and so lose an easy mark. The answer should 
have been 1.25 x 10-6. Notice too that the triangle used to calculate the gradient is very small. Although no marks were deducted in 
this particular question, it is good practice to use as big a triangle as possible to calculate a gradient.
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Exemplar 2 1 mark

Examiner commentary
This candidate lost one mark by forcing their line to go through the origin. Notice too that the examiner seems to have had trouble 
reading the answer. Although the examiner has given the candidate BOD in this case, candidates should ensure that their final answer 
is written clearly, particularly when it includes a power of ten.
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Question 20(a)(ii)

Exemplar 1 3 marks

Examiner commentary
The first mark here is for correctly identifying ‘gradient = hc/e’. Notice how the candidate has achieved this by writing y = mx + c below 
the formula and equating the relevant parts. This is an excellent approach to take..

Exemplar 2 2 marks

Examiner commentary
The last mark here is for writing the final answer to 2 significant figures (SF). This candidate lost an easy mark by quoting their correct h 
value to more than the required SF. Underlining this part of the question on a first read-through may have prevented this.
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Question 20(a)(iii)

Exemplar 1 0 marks

Examiner commentary
This candidate has lost an easy mark by forgetting to multiply by 100 in order to convert their answer from a fraction into a 
percentage. Whenever you are asked to calculate a percentage or a percentage difference, it is worth checking that you have 
remembered to multiply by 100, particularly if your answer seems very small (here it is 0.04%).
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Question 20(a)(iv)

Exemplar 1 3 marks

Examiner commentary
This candidate correctly identified the two errors in this experiment as systematic and random errors (although appropriate 
descriptions of the errors were also allowed in the mark scheme). The candidate also appreciated that reducing the ambient light 
would reduce the systematic error. However, only taking multiple readings of V0 and averaging these readings would lead to reduction 
in the random error. Using a more sensitive light meter would not have this effect.

Exemplar 2 0 marks

Examiner commentary
Adding error bars to the points on the graph is good experimental practice, as is using a wide range/large amount of data. However, 
neither will reduce random or systematic errors.
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Question 20(b)

Exemplar 1 3 marks
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Examiner commentary
This candidate explains clearly why the leaf falls with the ultraviolet radiation, and the one-to-one interaction between UV photons 
and surface electrons is embedded in the description. However, the first marking point is missing: an explanation why the leaf does 
not fall with visible light photons. It is insufficient to say that the photon frequency is not high enough; the mark is given for saying 
that the photon frequency is less than the threshold frequency for zinc.

As with all long explanations, this answer would be better written in bullet points as this would give it more structure.

Exemplar 2 1 mark

Examiner commentary
This candidate loses marks because they do not use language which is sufficiently precise. ‘Ultraviolet waves’ should be ‘ultraviolet 
photons’. ‘A high frequency which is enough’ should be ‘’a frequency which is higher than the threshold frequency’. ‘Energy to escape 
the surface’ should be ‘energy greater than the work function’. ‘The higher the intensity, the more electrons escape in the same amount 
of time’ should be ‘the higher the intensity, the greater the rate of photons incident on the plate.’

Candidates may benefit from practising similar questions, which occur in much the same form in several legacy papers.
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Question 21(a)(i)

Exemplar 1 0 marks

Examiner commentary
This question involves Faraday’s Law, and candidates are expected to realise that the rate of change of flux (linkage) is maximum at  
B = 0, since the gradient of the graph is greatest here. This candidate writes about the orientation of the coil relative to the magnetic 
field and about the ‘cutting’ of magnetic flux. Neither of these explanations lead to any marks being credited.

In general, when answering questions involving electromagnetic induction, candidates should avoid talking about conductors 
‘cutting’ field lines and instead word their answers in terms of changing flux linkage.
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Question 21(a)(ii)

Exemplar 1 2 marks

Examiner commentary
This candidate has drawn an acceptable tangent on a correct part of the curve in Fig. 21.2 and calculated the gradient correctly. 
Unfortunately, they have then equated the maximum e.m.f. to the magnitude of the gradient. This is incorrect because the maximum 
e.m.f. is not the rate of change of flux density (B), but rather the rate of change of flux linkage (φ).  Φ = BAN. So, to gain full marks, the 
gradient needs to be multiplied by the cross-sectional area A of the coil (14 × 10-4 m2) and by the number of turns N (85), to give an 
answer around 1.5 V. 

A high level exemplar is shown below.
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Exemplar 2 3 marks
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Question 21(b)

Exemplar 1 2 marks
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Examiner commentary
If the coil is rotated at twice its frequency, then the time period must half (since T = 1/f ). Faraday’s Law states that the peak e.m.f. 
should double (because e.m.f. is proportional to the rate of change of flux linkage). However, halving the magnitude of the magnetic 
flux density will halve the peak e.m.f. (because flux linkage is proportional to B). So doing both at the same time would mean that the 
peak e.m.f. is unaffected.

This candidate scores one mark for showing that the time period of the new e.m.f. trace halves and another mark for showing that the 
peak e.m.f. is unchanged. Even though the curve is badly sketched, it is still recognisable as a sinusoidal curve.
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Question 22(a)

Examiner commentary
In this question, it is necessary to derive the correct expression lnV = lnV0 – t/CR and then use the equation of a straight line to 
demonstrate that the gradient of the line in Fig. 22 is equal to -1/CR. The minus sign on the gradient is necessary to score full marks.

Exemplar 1 2 marks

Examiner commentary
This exemplar demonstrates good practice because the equation of a straight line (y = mx + c) is written directly below the expression 
lnV = – t/CR + lnV0. The candidate links y with lnV (because lnV is the variable on the y axis in Fig. 22) and x with t (because t is the 
variable on the x axis). It is then obvious that the gradient m = -1/CR.
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Exemplar 2 1 mark

Examiner commentary
This candidate writes the equation as ln(V/V0) = -t/CR and compares it to y = mx, with y = ln(V/V0) and x = t. This is incorrect for two 
reasons. Firstly, the variable on the y axis in Fig. 22 is lnV, not ln(V/V0). Secondly, the line does not have a zero intercept.

This candidate may have been confused by the fact that the letter V can be used both for a quantity (potential difference) and for a 
unit (volts). The label on the y axis, written ln(V/V), means that the potential difference V has been measured in Volts before the natural 
logarithm was taken. In contrast, ln(V/V0) means that the potential difference V has been divided by V0 before the natural logarithm 
was taken.

Exemplar 3 0 marks
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Examiner commentary
This candidate uses the wrong formula from the Data, Formulae and Relationships booklet. V = V0(1 – e-t/CR) is the formula for a 
charging capacitor, but the capacitor in this question is discharging.
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Question 22(b)

Exemplar 1 Level 3, 6 marks

Examiner commentary
This is the second of the two LoR questions in this paper. It requires application of simple practical skills plus knowledge of parallel 
plate capacitors and permittivity. 

As with all LoR questions, there are clear criteria which need to be met for entry to the three levels. For Level 3, a correct value of the 
capacitance C is required, together with a clear description of how to take the additional measurements necessary to determine 
the permittivity. For Level 2, either a clear description with some correct working, or some description with the correct value for C is 
needed. Level 1 requires either some description or some working. 

There is no one perfect model answer for a specific level. For example, the thickness of the paper could be measured using a 
micrometer or using Vernier calipers. Alternatively, the total thickness of a large number of sheets could be measured using a ruler 
and then the thickness of a single sheet calculated. All these techniques are acceptable. The important point is not to state ‘the paper 
thickness could be measured’ without describing a practical method of doing so.
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Examiner commentary
The exemplar above shows a typical Level 3 answer: correct calculation of C, a clear description of the measurements that need to be 
taken along with the appropriate measuring instruments to be used, and a correct method to determine the permittivity.

Exemplar 2 Level 2, 3 marks

Examiner commentary
This exemplar illustrates a Level 2 performance. The gradient has been incorrectly determined because the candidate has not spotted 
the milli prefix on the time axis. This leads to an incorrect value for C, which means that Level 3 has not been reached. However, the 
answer should be placed higher than Level 1 because there is both working and description in the answer.

The answer has been placed in the bottom of Level 3 because the candidate has chosen to use a ruler to measure the separation 
between the capacitor plates, and has also confused permittivity with the permittivity of free space ε0. 
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Exemplar 3 Level 1, 1 mark

Examiner commentary
This exemplar illustrates a typical Level 1 response. The gradient (and hence C) are incorrectly determined. The candidate tells us that 
the area of overlap and the separation of the plates ‘must be measured’ but does not tell us how. 
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Question 23(a)(i)

Exemplar 1 1 mark

Examiner commentary
The high level mathematics required in this question can pose difficulties for some candidates, particularly those not taking GCE 
Mathematics. Candidates firstly need to realise that lg and log and log10 are all equivalent expressions which may be seen in questions 
or on calculator buttons.

The fact that lg (N) = 1.5 means that N = 101.5 may be unfamiliar to some candidates. An easy technique which may prove helpful is to 
use the inverse, or SHIFT, button on a calculator. If lg (N) = 1.5, then press SHIFT lg 1.5 to find N on a calculator.

This exemplar shows a candidate who is mathematically confident.
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Question 23(a)(ii)

Exemplar 1 3 marks

Examiner commentary
This question is worth 3-marks, so the examiners will be broadly looking for three key points. These could be presented in bullet-point 
form, showing three distinct points for the 3 available marks.

This high-scoring answer uses evidence from the table (‘most alpha particles travel straight through …’) to draw conclusions (‘…. so 
atoms are mostly empty space’).

Exemplar 2 1 mark

Examiner commentary
In contrast, this low-scoring answer is too vague. It describes the evidence in the table and the structure of the atom but does not link 
the two together very well.
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Question 23(b)(i)

Exemplar 1 0 marks

Examiner commentary
It is important to look carefully at the command word at the start of a question. Here, it is ‘Explain’. The examiner is looking for more 
than a simple statement, or description, in the answer.

In the above exemplar, the candidate states that ‘The electric potential energy will increase’. This describes what happens to the 
electric potential energy but does not explain why it increases. Hence no marks.
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Question 23(b)(ii)

Exemplar 1 3 marks

Examiner commentary
The above exemplar demonstrates how to set out a calculation well – identify the physics and write down the correct formula, do any 
necessary conversions (e.g. MeV to J), rearrange the equation and substitute correctly, then write the final answer in standard form. 
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Question 24(a)(i) and (ii)

Exemplar 1 Part (i) 1 mark, part (ii) 0 marks

Examiner commentary
It is tempting to think that these types of questions are easy, but in fact there is a lot of learning involved. Candidates must ensure that 
they know the correct symbols and the correct subscripts and superscripts for a variety of particles: a proton, a neutron, a beta particle 
or electron, an alpha particle, and a neutrino; plus their antiparticles. 

Even though 209 = 208 + 0 + 1 and 82 = 83 - 1 + 0 (the easy part), this candidate has lost both marks for 24 (a) (ii) despite using the 
correct symbol for an antineutrino. This is simply because they have chosen an incorrect superscript.
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Question 24(b)(i)

Exemplar 1 2 marks

Examiner commentary
The two exemplars above demonstrate two different but acceptable ways of answering this question.

Exemplar 2 2 marks
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Question 24(b)(ii)

Exemplar 1 4 marks

Examiner commentary
The question was a tricky multi-stage calculation, requiring knowledge of radioactive decay, half-life and activity. The exemplar above 
shows a candidate who correctly converts their decay constant λ into units of s-1 to match the unit Bq used for the activity.
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Examiner commentary
In contrast, this candidate attempts to calculate the number of nuclei N using the activity in Bq and the decay constant in hour-1. 
Using inconsistent units always leads to an incorrect answer. However, since this is a multi-stage calculation, the examiner can use ECF 
and so the candidate still earns 2 marks overall.

Exemplar 2 2 marks
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Question 25(a)(i)

Exemplar 1 2 marks

Examiner commentary
This exemplar is concise but contains all the necessary information. It is important to make two distinct points in order to access both 
marks.
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Question 25(a)(ii)

Exemplar 1 2 marks

Examiner commentary
This is a multi-stage calculation which requires knowledge of binding energy and photon energy. This candidate has forgotten to 
include the kinetic energy of the proton in their calculation of the photon energy. However, the examiner still credited two marks for a 
correct calculation of λ based on this incorrect value.
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Question 25(a)(iii)

Exemplar 1 2 marks

Examiner commentary
This is a straight-forward question testing knowledge of the different scanning techniques, and the exemplar above shows a typical 
high-scoring response.
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Question 25(b)

Exemplar 1 3 marks

Examiner commentary
This question is about how a CAT scanner works. The four points to be made are basically that a thin beam of rotating X-rays enables 
cross-sectional scans (slices) of the patient to be produced, from which computer software generates a 3D image of the patient. 

In the exemplar above, the candidate has missed the point that a thin beam must be used in order to produce high quality images.
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Exemplar 2 0 marks

Examiner commentary
This candidate has confused a CAT scanner with a gamma camera and has therefore scored zero marks.
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