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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate responses is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 2 series overview 

Paper 2 – Scientific literacy in physics is a synoptic paper that includes questions on an Advance Notice 

Article. The three questions in Section A are of medium length, usually contributing a total of around 30 

marks each to the paper. Section B comprises three longer questions, including a Level of Response 

question. Section C is based on the Advance Notice Article and includes short and long questions and a 

Level of Response question. 

The Advance Notice Article information focused on the development of microphones and some of the 

physics behind sound recording. As always, the article gave candidates and teachers some idea of the 

areas of physics that could be tested but the section also included questions based on other areas of the 

course. It was clear that many centres prepared the candidates thoroughly for the questions on the 

Advance Notice Article. 

In this series a higher proportion of candidates found explanatory tasks challenging whereas the quality 

of mathematical and arithmetical work was generally of a similar standard to previous series. There was 

little evidence of candidates running out of time in the examination although some candidates did not 

make any response on a number of questions. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• showed full working and in arithmetical 
questions and in algebraic responses 

• used technical vocabulary with precision 

• drew diagrams/tangents with care and 
attention to detail 

• used ideas central to the specification when 
answering questions in novel contexts 

• combined an understanding of different areas 
of the course to approach synoptic questions. 

• did not use standard techniques for finding 
gradients 

• did not show complete working in 
mathematical questions or in algebraic 
analysis 

• showed poor understanding of technical 
vocabulary 

• showed poor recall of factual content 

• did not make connections between ideas from 
different parts of the specification 

• did not complete their arguments in written 
explanations. 
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Section A overview 

Section A comprises three questions of about ten marks each. In this examination, the questions 

focused on materials, field strength and ionisation, and radioactive decay linked to time dilation. Each 

question focused on more than one area. 

 

Question 1 (a) 

Most candidates gained marks from this question. The majority measured the distance between a 

number of atoms as expected. However, a significant proportion either ignored the gaps between the 

atoms in the image and/or gave an answer that was the diameter of the atom rather than the radius. The 

majority of candidates gave correct reasons for their choice of the number of significant figures. 

 

 

Image of atoms removed  

due to third party copyright 

restrictions 
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Question 1 (b) (i) and (ii) 

Nearly all candidates gained both marks for part (b) (i). Part (b) (ii) proved more challenging. Many 

candidates thought that the packing suggested the radius of the atom was larger than would be 

calculated if all the volume was taken up by the atoms, rather than 74%. 
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Question 1 (c)  

There were many excellent responses to this question which showed good use of technical vocabulary 

and an understanding of the links between the microscopic structure and macroscopic properties of 

materials. Less successful responses showed a confusion between the movement of dislocations and 

crack propagation. 
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Question 2 (a) (i) and (ii) 

Question 2 (a) (i) is a straightforward calculation which the majority of candidates answered clearly and 

accurately. Part (ii) was more challenging and there was evidence that some candidates did not read the 

stem of the question with enough care and did not make the link between the energy required to ionise a 

molecule and the field strength. The majority of correct responses considered the energy transferred 

from the field, as in the mark scheme, but some used the equations of motion in their reasoning. 
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Question 2 (a) (iii)  

Weaker responses focused on alpha particles rather than electrons and only the stronger responses 

considered newly released electrons accelerating in the field and producing further ionisations.  

 

Question 2 (b) (i)  

Many candidates seemed unaware that field lines cross equipotential lines at right angles. A significant 

proportion did not draw direction arrows on the field lines. 
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Misconception 

 

Many candidates suggested that the direction of the electric field is from negative to positive. 

This may have been because the question states that the ground and buildings are at zero 

potential. 

 

Question 2 (b) (ii)  

Candidates sometimes did not gain both marks for this question because their responses were not 

precise enough. A common response was ‘between the top of the building and point C’ which is too 

vague. 

Misconception 

 

Some candidates assumed that the strength of the field will always be greatest nearest to the 

charge – not differentiating between the field due to a point charge and the situation 

described in the question. 
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Question 3 (a) (i) and (ii) 

Most candidates handled these two calculations correctly and gained all the marks available. 
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Question 3 (b) (i)  

This calculation was accurately performed by the majority of candidates. 

Assessment for learning 

 

Many responses gained both marks by calculating the power after 42 years and finding the 

percentage change. They did not use the fact that the power is proportional to the activity of 

the sample, allowing the percentage change to be found from the ratio of activities, given by  

𝐴

𝐴0
=  𝑒−𝜆𝑡. 

 

Question 3 (b) (ii)  

This question was answered correctly by the majority of candidates. 
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Question 3 (b) (iii)  

This is a more challenging calculation as it requires an understanding of the mathematics of time dilation 

and radioactive decay. Confident candidates showed clear and accurate working. Most responses went 

through the process of calculating the new power, similarly to the method used by many in part (b) (i). 

Candidates who did not score full marks could nonetheless gain credit for calculating the time 

‘experienced’ by the moving source.  
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Section B overview 

As usual, the three questions in Section B are longer than those of the first section and give more scope 

for extended writing. In this session the questions covered sensing, the relationship between 

gravitational and electrical fields and Boyle’s Law. 

 

Question 4 (a) (i)  

Only the stronger responses to this question used the correct technical vocabulary and few compared 

energy transferred to the charge in the cell and energy transferred from the charge as a potential 

difference (in this case across R1). 

Misconception 

 

Many responses described e.m.f. as the force which drives the current around the circuit,. 
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Question 4 (a) (ii)  

This relatively simple calculation proved accessible to most candidates. 
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Question 4 (b) (i)  
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Many candidates missed opportunities to gain marks in this question by not including sufficient 

information. For example, some responses did not name the instrument used to measure temperature or 

the method used to change the temperature of the liquid. Similarly, the ‘temperature measurement’ was 

sometimes cited as an area of uncertainty, which is missing detail.  

 

Question 4 (b) (ii)*  

Candidates generally found discussing sensitivity and resolution challenging - concepts which form part 

of specification section 2 (b) (ii). The relation between the resolution of an instrument and sensitivity was 

particularly confused. Candidates were stronger in discussing the effect of changing the value of the 

fixed resistor, with many responses suggesting that the fixed resistor value should be in the middle of the 

resistance range of the thermistor to give the greatest sensitivity – and showing through calculations why 

this is the case. 
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Exemplar 1 

This response gained a Level 3 mark. The candidate has correctly calculated the sensitivity and 

resolution of the sensor, giving clear reasoning. Illustrative calculations of the effect of resistance change 

have been included, together with written reasoning. 
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Question 4 (c)  

There were some excellent responses to this question. Most candidates gained at least one mark, but 

only a small minority gave sufficient detail to finish off the argument required by the third marking point – 

that resistance will decrease as there will be more current for the same potential difference. 
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Question 5 (a) (i), (ii), and (iii) 

These three arithmetical questions were answered well by most candidates. 
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Question 5 (b) (i)  

This more challenging question was also answered correctly by most of the candidates. A noteworthy 

error made by some was to confuse the electric force constant with the Boltzmann constant. 

 

Question 5 (b) (ii)  

Few responses to this question gained both marks. Although the previous question shows clearly how 

much the electrostatic force dominates at the atomic level, very few candidates linked the dominance of 

gravity on a universal scale to the overall neutrality of atoms. 

Misconception 

 

Many candidates suggested that the electrostatic force had a shorter range than the 

gravitational force. This is possibly due to the reference to the ‘atomic level’ in the stem of the 

question or a confusion with the strong nuclear force.  
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Question 5 (c) (i)  

Some responses did not gain marks for this calculation by assuming that the centripetal acceleration was 

produced by the gravitational force between the proton and electron, giving a very low value for the 

centripetal acceleration rather than the expected high value. 

 

Question 5 (c) (ii)  

Those candidates who missed scoring on this question generally wrote rather vague answers. For 

example, writing that ‘hydrogen atoms do not radiate’ is not the same as ‘hydrogen atoms do not 

constantly radiate’. There is no requirement to use the word ‘constantly’, but the sense has to be there to 

gain the mark. Similarly, ending the argument by stating ‘the electrons are not accelerating’ misses the 

conclusion ‘and therefore cannot be orbiting the proton’. 
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Question 6 (a) (i)  
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Most responses gained at least one mark in this question, but only a small proportion gained all marks. 

Some candidates focused on the change of pressure and volume producing a temperature change 

rather than the consequences of the change, but these responses still gained credit for their use of ideas 

from kinetic theory. 

 

Question 6 (a) (ii)  

This question was generally only clearly answered by those candidates who gained a high score on the 

paper overall. Many responses focused on the linearity of the graph, sometimes incorrectly suggesting 

that the linearity showed proportionality. Deviations from ideal gas behaviour was accepted as an 

alternative response although such deviations would be minor at the pressures used in A Level physics. 
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Question 6 (b) (i)  

This standard calculation was performed well by the majority of the candidates. 

 

Question 6 (b) (ii)  

Many responses did not gain the mark through being too vague, in this case not giving the reason for the 

changes of direction of the particles. 

 

Question 6 (c) (i)  

Although many responses produced the expected value, it was often not clear how the answer was 

reached and the answer did not gain both marks. 
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Question 6 (c) (ii)  

This calculation was accurately performed by many candidates. Some responses used the gradient 

value in the calculation rather than its reciprocal, gaining one mark. 
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Section C overview 

Section C is based on the Advance Notice Article, which in this series concerned the development of 

microphones from the ‘phonautograph’ to dynamic and condenser microphones. As usual, most 

candidates showed a familiarity with the ideas in the article and there were some excellent responses 

throughout the section. It was clear that teachers in many centres had discussed the ideas in the article 

with their students in their preparation for the examination and these candidates gave impressively 

detailed responses to questions based on the article.  

 

Question 7  

Few candidates used the ratio 
signal variation +noise variation

signal variation
  in the calculation. Only a small proportion of 

the responses gained the third mark, as many correctly stated that using 5 bits will ensure all (useful) 

data is recorded but did not state that the recording would include some noise data. 
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Question 8 (a)  

Responses that did not gain credit tended to be rather superficial. 
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Question 8 (b)  

Most responses gained at least one mark from this calculation as the majority of the candidates 

remembered that induced e.m.f. can be calculated from the rate of change of flux linkage rather than rate 

of change of flux. Candidates who did not gain both marks often used seconds as the unit of time rather 

than milliseconds or incorrectly calculated the maximum gradient of the graph. 
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Question 9 (a) and (b) 

Questions 9 (a) and (b) were accurately answered by the majority of the candidates. The most common 

error in part (a) was using the equilibrium separation of the diaphragm and back plate rather than the 

minimum separation. A few responses used the maximum separation. 
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Question 9 (c)  

Many candidates used the period of the wave to calculate the time interval between maximum 

separation and equilibrium separation rather than a quarter of the period. Candidates often struggled to 

find a method to calculate the charge that leaves the capacitor as it changes capacitance at constant 

potential difference. 
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Question 10* 

Many responses discussed the phase relationships of the two outputs with clarity and reference to the 

physics mentioned in the article while using their own knowledge to expand on the explanation, often 

referencing Faraday’s Law. The better responses also described the output from the incident wave in the 

question and the very best discussed the limitation of the dynamic microphone in this context. 
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Exemplar 2 

This is a Level 3 response. It accurately describes the phase relationships and is shows understanding 

of the physics of the situation. It also explains the difference in output of the two microphones and why 

the condenser microphone is a better choice.  
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Question 11 (a) and (b) 

The final question was accessible to many candidates. Some responses did not gain both marks in part 

(a) because the algebraic derivations did not show each step. The majority of the candidates gained both 

marks in part (b) although some were confused by the relative permittivity term in the equation.  
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