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Examinersô report template 

This document is where you will write your report content.  

There are five mandatory sections: 

1. Toolkit 

Cut and paste options you can use throughout your writing to make the report more interesting. 

Please use at least one of these features in your report. 

 

2. Content checklist 

Fill this in to show us which questions you are/arenôt including and which you want to cover with 

one commentary. 

 

3. Candidate exemplar extracts 

Please provide a minimum of one to a maximum of three exemplars per report to illustrate your 

key points. 

 

4. The report content 

Add your content where you see the óType here to enter textô prompts.  

Please note the óWhat candidates did well/less wellô table is also mandatory. 

 

5. Sign off checklists 

Please make sure you complete your sign off sheet. We will have to send your report back to you 

if not. The Teacher Resources Manager sign off and Subject Advisor sign off will be completed 

internally following receipt of your content. 

 

 

NEW - Guidance for 2024 

 

For general guidance about all aspects of report writing and the process, please take a 
look at our óExaminersô and Moderatorsô reports guide with FAQsô which replaces previous 
guidance documents. 

Refer to this alongside any subject-specific guidance we may send you. 

 

 

 

  

https://www.ocr.org.uk/Images/710070-examiners-and-moderators-reports-guide-with-faqs.docx
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Section 1: Toolkit ï please use at least one of the following Section 1 toolkit 

features in your report  

This toolkit should be used for enhancing the report; just copy and paste any of these components into 

the main body of your report to add interest to your report. 

 

Toolkit option 1 ï branded box to highlight a particular point 

Key point call out (change this to a relevant heading for your key point) 

Optional layout feature. Use this to draw particular attention to a point in the content. Can be used in 
any section throughout the report. 

 

Toolkit option 2 ï callout features to highlight AfL, misconceptions or OCR support  

If you would like to flag up an AfL, a misconception or a specific element of OCR support, copy the 

relevant table below and paste under your commentary. Replace the text in the table to indicate how 

this callout is relevant to your comments. Please paste these boxes - donôt copy boxes from 

previous reports. 

Assessment for learning 

 

Replace the text in this box.  

Add any guidance for future teaching and learning.  

 

Misconception 

 

If there has been a misconception, flag this here. 

 

OCR support 

 

If there has been an identifiable issue/misconception and OCR have support available, add it 

with a description of the issue and a direct web link to the support available. 
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Section 2: Content checklist ï all authors to complete before report 

submission 

Please complete this checklist before submitting your report to OCR.  

Note you must also complete the Principal Examiner sign off form at the back of the report. 

 

Table 1: Questions not required. The following questions/parts are not required in this report and can 

be removed during production (add rows if necessary): 

Question and part (i.e. 1a) 
Stem of question to remain in 
report? Yes/No 

Any specific instructions/reasons for 
removal 

   

   

   

   

 

Table 2: Questions with summary commentary. The following questions/parts are covered by one 

commentary (add rows if necessary): 

Questions/parts (i.e. 1a, 1b, 1c, 1d) 
Questions to remain in report? 
Yes/No 

Commentary provided under which 
question part (i.e. 1a)? 
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Section 3: Candidate exemplar extracts 

Please provide up to three exemplars per report to illustrate your key points. 

Please note, only use scripts from your standardised, STM, practice or seeded set of scripts.  

If you are using including an essay/long response question, you can include a specific extract rather 

than the whole response. If so, please be specific about which lines we need to include in the final report 

ï and you may find it easiest to paste in an image of the extract so we get the right part. 

The final report will show the exemplars with no annotations; please donôt reference any annotations in 

your exemplar commentary.  

For any exemplar that you include: 

- make sure it is clear to the reader why you have picked it (what theme does it exemplify?) 

- discuss the exemplar clearly within your main commentary for that question OR copy the 

óExemplar 1ô box below and insert it where your exemplar should go in report, then write 

your commentary into the box.  

Exemplar 1 

Please cut and paste this box into your report where it should go and write your commentary in this box. 

 

Table 3: Exemplar details. Details for exemplars that have been used in the report. Only choose fully 

legible responses.  

Scripts must be from your standardised, STM, practice or seeded set of scripts.  

Display ID (i.e. 
6798935588 NB 
this is a 10 digit 
number) 

Exemplar 
number 
(i.e. 1) 

Question 
and part 
(i.e. 1aii) 

Mark/Level 
achieved 

Any specific notes on the response to be included: 
- whole response or 
- extract - then list the page number from the 

script and detail paragraphs to be used 

6136995011 2 18a L3 (6 
marks) 

Whole response 

6138438984 1 17a 1 Whole response 

6138809176 3 22ai 1 Whole response 

  



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 2 © OCR 2024 

Contents 

Introduction .............................................................................................................................................. 4 

Paper 2 series overview ........................................................................................................................... 5 

Section A overview ................................................................................................................................... 6 

Question 1 ............................................................................................................................................ 6 

Question 2 ............................................................................................................................................ 7 

Question 3 ............................................................................................................................................ 7 

Question 4 ............................................................................................................................................ 8 

Question 5 ............................................................................................................................................ 9 

Question 6 .......................................................................................................................................... 10 

Question 7 .......................................................................................................................................... 11 

Question 8 .......................................................................................................................................... 12 

Question 9 .......................................................................................................................................... 13 

Question 10 ........................................................................................................................................ 14 

Question 11 ........................................................................................................................................ 15 

Question 12 ........................................................................................................................................ 15 

Question 13 ........................................................................................................................................ 16 

Question 14 ........................................................................................................................................ 16 

Question 15 ........................................................................................................................................ 17 

Section B overview ................................................................................................................................. 18 

Question 16 (a) ................................................................................................................................... 18 

Question 16 (b) (i) ............................................................................................................................... 19 

Question 16 (b) (ii) .............................................................................................................................. 20 

Question 16 (c) ................................................................................................................................... 21 

Question 16 (d) ................................................................................................................................... 22 

Question 17 (a) ................................................................................................................................... 23 

Question 17 (b) ................................................................................................................................... 25 

Question 17 (c) ................................................................................................................................... 25 

Question 17 (d) (i) ............................................................................................................................... 26 

Question 17 (d) (ii) .............................................................................................................................. 26 

Question 18* (a) .................................................................................................................................. 27 

Question 18 (b) (i) ............................................................................................................................... 29 

Question 18 (b) (ii) .............................................................................................................................. 30 

Question 18 (b) (iii) ............................................................................................................................. 30 

Question 19 (a) ................................................................................................................................... 31 



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 3 © OCR 2024 

Question 19 (b) (i) ............................................................................................................................... 32 

Question 19 (b) (ii) .............................................................................................................................. 32 

Question 19 (b) (iii) ............................................................................................................................. 33 

Question 19 (b) (iv) ............................................................................................................................. 33 

Question 20 (a) ................................................................................................................................... 34 

Question 20 (b) ................................................................................................................................... 34 

Question 20 (c) (i) ............................................................................................................................... 35 

Question 20 (c) (ii) .............................................................................................................................. 35 

Question 20 (c) (iii) .............................................................................................................................. 36 

Question 20 (d) (i) ............................................................................................................................... 36 

Question 20 (d) (ii) .............................................................................................................................. 36 

Question 20 (d) (iii) ............................................................................................................................. 37 

Question 20 (e) ................................................................................................................................... 37 

Question 21 (a) (i) ............................................................................................................................... 38 

Question 21 (a) (ii) .............................................................................................................................. 38 

Question 21 (b) (i) ............................................................................................................................... 39 

Question 21 (b) (ii) .............................................................................................................................. 39 

Question 21 (c) ................................................................................................................................... 40 

Question 21 (d)* .................................................................................................................................. 41 

Question 22 (a) (i) ............................................................................................................................... 43 

Question 22 (a) (ii) .............................................................................................................................. 44 

Question 22 (a) (iii) ............................................................................................................................. 45 

Question 22 (a) (iv) ............................................................................................................................. 45 

Question 22 (a) (v) .............................................................................................................................. 46 

Question 22 (b) (i) ............................................................................................................................... 47 

Question 22 (b) (ii) .............................................................................................................................. 47 

  



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 4 © OCR 2024 

Introduction 

Our examinersô reports are produced to offer constructive feedback on candidatesô performance in the 

examinations. They provide useful guidance for future candidates.  

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

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

A selection of candidate answers 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 OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
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Paper 2 series overview 

H556/02 is one of the three assessed components of the GCE Physics Specification A, A Level, and 

assesses modules 1, 2, 4 and 6 from this specification. The component is worth 100 marks and is split 

into two sections; Section A contains 15 multiple-choice questions (MCQs) and allows the breadth 

coverage of the specification and Section B includes short-answer style questions, two Level of 

Response (LoR) questions, problem-solving, calculations and practical. The assessment of practical 

skills, as outlined in Module 1 (Development of practical skills in physics) and Module 2 (Foundations of 

physics), forms an integral part of the assessment.  

The Data, Formulae and Relationships booklet is a valuable resource in examination and allows 

candidates to demonstrate their knowledge and application of physics without the need to rote learn 

physical data, equations and mathematical relationships.  

The weighting of this component is 37% and the duration of the examination paper is 2 hours 15 

minutes. H556/01 Component has weighting 37%. It assesses material from modules 1, 2, 3 and 5. 

Component H556/03 has weighting 26% and is synoptic. It assesses material from all modules (1 to 6). 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

¶ showed working in MCQs which, although not 

necessary, supports the response 

¶ made clear corrections to MCQs where the 

candidate changed their mind 

¶ used calculators carefully and rounded to 

appropriate numbers of significant figures 

¶ carefully applied unit conversions when 

necessary 

¶ put in an appropriate amount of detail in the 

Level of Response questions and in particular 

paying careful attention to the requirements of 

the question 

¶ demonstrated a good use of logarithms and 

logarithmic graphs 

¶ paid careful attention to command words 

¶ showed working in lengthier calculations which 

helps awarding of method marks and error 

carried forward marks. 

¶ did not complete all the MCQs 

¶ did not show sufficient working in a lengthier 

calculation which means that method marks 

cannot be given if the final answer is incorrect 

¶ did not give sufficient detail in the LoR 

questions. For example, poor use of the 

diagram in Question 18 (a) or not naming any 

safety precautions in Question 21 (d) 

¶ had a limited ability to write in length, in 

particular in Question 16 (d)  

¶ cut off their final answer to a single significant 

figure, common in Questions 18 (b) (iii) and 22 

(b) (ii) 

¶ lacked appropriate use of scientific terminology 

especially in Questions 17 (a) and 20 (c) (i) 

¶ were not able to use logarithms appropriately 

in Questions 21 (b) (ii) and 21 (d). 
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Section A overview 

Section A has 15 MCQs from modules 1, 2, 4 and 6. Each of the MCQs has four possible alternatives, of 

which only one is correct. The MCQs are worth 1 mark each, giving a maximum possible mark of 15 for 

Section A.  

Candidates are requested to insert their response into the square box provided and it is important for this 

to be done carefully to avoid any ambiguity. Space is provided on the exam paper for candidatesô 

working and they may annotate text or diagrams if it is found to be helpful. Only the response in the box 

is marked and so candidates may make use of any shortcuts or ingenuity to reach their answer.  

Questions 3, 4, 11 and 13 proved to be accessible to most candidates. Questions 7, 9 and 14 were more 

challenging and only accessible to the higher end candidates. 

 

Question 1  

A little over half of candidates were able to identify the correct response. Many candidates showed 

working to obtain their answer. D was a common incorrect response. 
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Question 2  

Most candidates were able to correctly identify the classification and force. To reduce their options, many 

candidates circled the correct force. 

 

Question 3  

This question was correctly answered by most of the candidates and demonstrated a good knowledge of 

ionising radiations in medical applications. 

 



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 8 © OCR 2024 

Question 4  

Most candidates were able to correctly calculate the total capacitance, and many showed working to 

support a correct method. A was the most common distractor, being calculated as if the capacitors were 

resistors. 
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Question 5  

Around two thirds of candidates were able to correctly apply the zero error in their calculation. D was a 

common distractor where the zero error was added onto the micrometre reading. 
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Question 6  

Most candidates were able to correctly calculate the amplitude and frequency. A was the most common 

distractor where candidates simply identified the time period rather than then calculate the frequency. 
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Question 7  

A little under half of the candidates were able to correctly identify the correct statements. A helpful 

approach to this type of question is to ótickô the statements which the candidate is certain of, which then 

reduces the options available. 
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Question 8  

Most candidates were able to correctly calculate the charge. Although not a difficult calculation, there are 

plenty of stages and potential for error at each. Most of the candidates filled in the table at each point 

which would be a helpful way of keeping on track of the charge. 
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Question 9  

Relatively few candidates got this phase difference correct; it was clear from many that they thought that 

it was a progressive wave as they attempted to add on fractions of cycles. It may also be the case that 

candidates are unfamiliar with phase differences in stationary waves. 
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Question 10  

This was correctly answered by most candidates. They were able to identify how to obtain the emf 

correctly but less certain on the internal resistance, which led to C being my far the most common 

incorrect response. 
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Question 11  

Most candidates were able to calculate the force, using F = BQv. The powers of ten in the various 

quantites appeared to have caused few problems. SThis was the multiple choice question that had the 

most óno responsesô. 

 

Question 12  

Most candidates were able to correctly calculate the radius and it was clear that most knew how to 

correctly apply the formula. 
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Question 13  

This relatively simple question was correctly answered by of the vast majority of candidates. The most 

common distractor was B which was presumably due to a lack of certainty of quark charges. 

 

Question 14  

This question was relatively poorly answered with fewer than half of the candidates getting the correct 

response. B and D were the two common distractors with B treating the cells as if they were resistors, 

and D simply adding up the three voltages.  
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Question 15  

Approximately half of the candidates were able to correctly identify the order. Many set out the 

calculations to the side before putting them in rank order and this generally proved successful. Most of 

the incorrect responses showed little or no working, leading to the assumption that there may have been 

some guesswork involved. 

 

 



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 18 © OCR 2024 

Section B overview 

Section B consists of 7 short answer style questions containing problem-solving, calculations and 

practical style questions; it also includes two Level of Response (LoR) questions each of has a maximum 

of 6 marks. This section is worth a total of 85 marks and candidates are expected to spend about 1 hour 

45 minutes on this.  

There was no real evidence of candidates having time issues on this paper and the LoR questions were 

often answered in considerable detail. Some candidates omitted the more challenging questions early 

and whether they ran out of time to complete them or simply couldnôt answer them is not known. 

 

Question 16 (a) 

This relatively simple first question was correctly answered by the significant majority of candidates. In 

general, it was lack of detail, such as óplace it in parallelô which meant that the mark would not be scored. 

A small number of candidates mentioned placing the ammeter in parallel. 
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Question 16 (b) (i)  

Point plotting is always likely to form part of a question in this paper. The general rule is that each point 

should be plotted within ½ a small square of the correct position. Candidates are encouraged to plot 

points as ócrossesô and use a sharp pencil. The vast majority of candidates plotted these three points 

correctly with the second point most commonly being plotted incorrectly. 
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Question 16 (b) (ii)  

The suitable line is a curve of increasing gradient and well over half of the candidates were able to draw 

this carefully. There were very few lines which simply joined the points as ódot-to-dotô straight lines 

although a considerable number drew a single straight line often through the (false) origin which should 

have looked clearly unsuitable. When drawing the curve it needs to pass within a single small square of 

each data point; several candidates drew careless lines missing data points by some distance. 

Candidates are also encouraged to use a sharp pencil for this line. There were a reasonable number 

who attempted to correct a line drawn in pencil, often making it difficult to award a mark. 

 

OCR support 

 

The Practical skills handbook: Physics has support for drawing tables and graphs in Appendix 

5, including examples of acceptable and unacceptable graph drawing. 

 

  

https://teachcambridge.org/item/50f454a4-2cf3-4f36-8d7c-7ea0ec9add28
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Question 16 (c)  

Candidates were asked to use both the graph and table to draw their conclusion and for full credit both of 

these needed to be done. A simple description of the variance of current with temperature was all that 

was needed for the graph mark but calculations of resistance needed to be carried out from the table. 

Most candidates were able to score at least 1 mark on this question although some incorrectly identified 

the type of thermistor (as PTC) despite having the rest of the response correct. 

 

  



A Level Physics A - H556/02 - Summer 2024 Examinersô report 

 22 © OCR 2024 

Question 16 (d)  

A significant number of candidates did not score on this question despite giving a response, indicating a 

lack of understanding of voltage in circuits. In particular, those who did not appreciate that the full voltage 

was across the thermistor in circuit 1 generally struggled to obtain any marks. However, there were 

many good descriptions of a potential divider in circuit 2 and these often went into detail about the 

operation of the circuit and its suitability. 
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Question 17 (a)  

Candidates needed to appreciate that the maximum and minimum were due to interference and then 

give an explanation of constructive and destructive interference in terms of phase or path differences. It 

was a common misunderstanding that a stationary wave was formed, and a significant number of 

candidates described the observations in terms of nodes and antinodes. It was also common to see 

confusion between path and phase difference, with candidates giving phase differences in terms of 

wavelengths. 
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Exemplar 1 

In Exemplar 1, the candidate has given an excellent response to the maximum ï stating constructive 

interference and then giving two reasons why this occurs (assuming n is an integer). However, the 

minima stops and isnôt developed, even though there is still some space, and the additional space at the 

back can also be used. It is likely that the candidate knew the reason for the destructive interference, 

and this demonstrates how important it is to complete descriptions and explanations. 
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Question 17 (b)  

The majority of candidates were able to use the two source formula, however used 1.25m for their value 

of x, rather than double this. A small number of candidates attempted a geometrical solution, attempting 

to calculate angles, but this was unlikely on its own to score any marks. 

 

Question 17 (c)  

This question specifically asked about the observed signal and so responses based on loudness or 

sound volume are not appropriate. Candidates needed to be very clear that they were describing 

particular positions and how the signal varied from the previous situation. There was no penalty for an 

incorrect value of the increase in signal, although many candidates were able to state this correctly. 
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Question 17 (d) (i)  

Candidates need to give a clear and specific answer to this question, which is best expressed in words. 

The Data and Formulae booklet contains the equation for intensity in symbols, however it is important to 

state the óper unit areaô in the explanation rather than a vaguer statement such as ópower over areaô. 

Many candidates gave very simplistic responses such as óthe amount of energy a wave hasô indicating a 

lack of appreciation for the detail required. 

 

Question 17 (d) (ii)  

Some candidates were able to correctly calculate the factor, which could be expressed in a number of 

ways. Many candidates were able to correctly state the relationship between intensity and amplitude but 

not able to identify how the amplitudes were different and so could not carry on with the calculation, so 

only scoring a single mark. 
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Question 18* (a) 

This Level of Response (LoR) question was designed to assess practical skills of planning, 

implementation, analysis and evaluation from Module 6 of the specification, specifically 6.3.3(f), along 

with HSW3 and HSW4. A holistic approach to marking is used, with marks given according to answers 

matching the descriptors for the various levels. No one answer is perfect for this question, and 

examiners were expecting a varied approach, with common themes, which would lead to a correct 

conclusion. The nature of the question is such that it can be conveniently separated into a description of 

the experiment and an analysis of it.  

The key points in the description that examiners were looking for were: - a suitable circuit diagram with a 

transformer and coils along with a supply and metres ï use of an ac supply - a description of the method 

used, specifically controlling variables, and measuring an output ï a statement or description of how the 

output current is to be determined ï a statement of how the secondary turns is to be varied. 

The key points in the analysis that examiners were looking for were: - a statement of the transformer 

equation in terms of current and turns ï a suitable arrangement of this formula to give either the 

dependent or independent variable as the subject ï a suitable graph which would give a linear relation ï 

an explanation of how this graph would appear. 

It was clear that many candidates had carried out this experiment by investigating voltage however the 

use of current here caused some difficulties to less successful candidates.  

The very best responses were detailed, with a clear diagram and well-structured making every attempt to 

fully answer each section. In many cases the diagram did little to add to the description, however the 

very best were suitable on their own. Many candidates had a single supply for both the primary and 

secondary turns and a significant number used a dc supply. Good responses often included the 

additional detail that the transformer was a step up so that there would be a larger number of turns on 

the secondary, often giving suitable numbers. Many candidates stated that they would plot secondary 

current against secondary turns and then stated that it would show inverse proportionality. It is to be 

explained that any relation should be shown through a straight line graph wherever possible. 
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Exemplar 2 
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Exemplar 2 shows a response which does not necessarily have all the indicative points contained but 

would be given Level 3 and 6 marks. Firstly, the diagram doesnôt have any method for measuring input 

current or have a load resistor, but it is clear what it represents and it also looks like it is a step-up 

transformer. The diagram has a dc cell symbol, but this is overridden by a statement that it is an ac 

supply in the text. This does not have to be treated as a contradiction, as the symbol for ac is not likely to 

be known. The method explains how this is to be carried out quite well and is structured in an ordered 

way. 

The analysis is brief but complete. It shows the equation that has been used, arranged in the form of y = 

mx + c and then stating what should be plotted and what it will show.  

This is an example of a perfectly good response that will achieve maximum marks without having to get 

every indicative point. 

 

Question 18 (b) (i)  

It was encouraging to see that over half of the candidates were able to correctly recall Faradayôs law, 

which is specifically stated in the specification. The vast majority of incorrect responses were a 

statement, generally in words, of the transformer equation presumably as it was used in the following 

question.  
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Question 18 (b) (ii)  

The vast majority of candidates were able to correctly show the number of turns on the secondary coil 

was 20. As always with a óshow thatô question it is important that each step is clearly shown and that 

there is no doubt that the candidate has evaluated the answer. Candidates who did not score on this 

generally were not explicit enough in their working. 

 

Question 18 (b) (iii)  

This question was generally well answered with over a third gaining all 4 marks. Most candidates chose 

the correct equation, although its rearrangement caused some problems, along with the number of turns 

to use. The correct numerical answer was 2.0 x 10-4 which several candidates incorrectly (in terms of 

significant figures) gave as 2 x 10-4 thus losing a mark. Candidates should be reminded that, in general, 

answers should be given to the lowest number of significant figures in the question, in this case 2sf. 

Many candidates who struggled with the calculation were able to get the standalone mark for the unit 

although there was a reasonable number of W rather than Wb. 

Misconception 

 

The formula stating D(NF) seemed to cause some misunderstanding and a fair number of 

candidates seemed to calculate the difference in the number of turns (920 ï 20) therefore 

using 900 as the number of turns. 
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Question 19 (a)  

Most candidates were able to correctly show that the number of light photons was close to 1970. There 

were a number of methods and units that could be used and the inclusion of the 15% factor could be 

done at several points. Examiners were aware of these various routes and gave credit to working at 

each point where appropriate. The conversion of the keV to joules and the conversion of nm seemed to 

cause no difficulties. 
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Question 19 (b) (i)  

This explanation requires some specific detail; that it is a minimum energy and that it is not being applied 

to an atom. Nearly two thirds of candidates gave an explanation clear enough for credit and most of 

those who missed out on the mark simply werenôt detailed enough rather than being wholly wrong. 

Responses such as óthe minimum energy for the photoelectric effect to occurô are not quite detailed 

enough. 

 

Question 19 (b) (ii)  

Most candidates were able to obtain at least 1 mark by correctly converting the work function into joules. 

As always, correct working is very helpful in obtaining the intermediate marks. Several arranged the 

equation incorrectly, by adding on the work function, but well over half of the candidates correctly 

evaluated the maximum kinetic energy.  
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Question 19 (b) (iii)  

A little under half of the candidates were able to correctly calculate the current. Incorrect methods 

included missing out the factor of 12, or by dividing by 3600 instead of 60. 

 

Question 19 (b) (iv)  

The main expectation for this question was to appreciate the one-to-one relation between the photon and 

the electron, although other valid answers were given. Ideas about efficiency are a little too limited for 

credit, along with statements like óthere are exactly 2000 photonsô. Information in the question has to be 

treated as correct in any case, so is not an assumption. 
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Question 20 (a)  

A little less than half gave a suitable explanation for the binding energy; many incorrect responses were 

based on the idea that it was the energy holding the nucleus together. Several responses correctly 

stated the relationship between binding energy and mass defect although this did not answer the 

question. 

 

Question 20 (b)  

Around half of candidates gave a clear suggestion why hydrogen was not included. Many appreciated 

that the single nucleon had no binding energy although not all made a link. Several candidates described 

a hydrogen atom instead of the nucleus causing confusion over electron binding energy. 
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Question 20 (c) (i)  

This question was quite poorly answered with few candidates appreciating the idea that an increase in 

binding energy per nucleon would result in energy given out. Many candidates simply restated the 

question, by saying low mass would join to give higher mass or stated that iron was the most stable 

isotope. 

 

Question 20 (c) (ii)  

As always with a óshow thatô question, it is vital to include as many steps as possible, the key to this 

question involved reading from the graph and then including the number of nucleons in the calculation. A 

fair number of candidates correctly read the point but did not multiply this with the nucleon number. 

There were relatively few misreads from the graph and the tolerance allowed some variation. Many 

simple (and incorrect) methods would give a value fairly close to 3 x 10-12 and so candidates would feel 

that they had correctly answered the question. Very few candidates struggled with the conversion from 

MeV to joules, although this may have been supported by having the power of ten given to them. It is 

also important to make sure that any value is given to a greater number of significant figures than that 

asked for, if appropriate. Around a third of candidates were able to obtain all 3 marks on what a 

potentially challenging calculation is. 
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Question 20 (c) (iii)  

There are several routes to obtain the correct answer and credit is always given to any correct method. 

Neatly two thirds of candidates scored both marks on this question, even if they had not completed the 

previous part by using the óshow thatô value. Candidates should always be aware that a óshow thatô value 

is likely to be used in subsequent calculations. 

 

Question 20 (d) (i)  

Most candidates were able to identify the charge. Most who gave incorrect responses answered a 

charge of -1, presumably due to the b+. 

 

Question 20 (d) (ii)  

Most candidates appreciated that this was a neutrino, with some giving the symbol in the equation too. 

There were relatively few antineutrino responses with electron being the most common incorrect answer. 

There seemed to be little connection between this and the previous question for several candidates who 

correctly gave the charge in (d)(i) but then named a charged particle here, or vice versa.  
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Question 20 (d) (iii)  

Most candidates were able to determine the correct number of quarks; the most common incorrect 

response was six, being the total number of quarks. 

 

Question 20 (e)  

Candidates needed to show the quark change for a single mark, being a down quark to an up quark. 

This could be done in a number of ways, as long as there was one fewer d and one more u on the right 

hand side of the equation. This was done fairly well but the other particles were less clear. A neutrino 

was often given instead of an antineutrino and even though a beta-minus was given in the question, this 

was often written as a beta plus. A significant number of candidates gave no response to this question. 

This did not seem to be an issue of time. 
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Question 21 (a) (i)  

There are many possible answers to this question, but it was felt that the key point being looked for was 

the idea that a location in the body could be identified. General uses of tracers was not specific enough 

and several candidates simply stated that the tracer could be traced. Only around a quarter of 

candidates gave a suitable response to this question. 

 

Question 21 (a) (ii)  

This relatively simple question was correctly answered by the majority of candidates. There was no 

additional detail required apart from the two simple facts although it was good to see many candidates 

putting these into context. Candidates should be reminded that in a question like this, only two 

responses should be given. Including a third runs the risk of a contradiction. Common misconceptions 

included the idea that the half-life of a source of gamma radiation was shorter (or longer) than alpha and 

beta, and that gamma radiation was ósaferô. 
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Question 21 (b) (i)  

It was very encouraging to see that nearly two thirds of candidates were able to score all 3 marks on this 

question. Logarithms can challenge candidates but it was clear that many understood how to carry this 

out and were able to effectively. There were relatively few who were confused by the time units, but 

credit could be given even when the unit was used incorrectly.  

 

Question 21 (b) (ii)  

This calculation was also carried out very well, with many gaining full marks. There are several different 

ways to obtain the correct answer and part credit can be given for any method which will use the decay 

equation correctly. Most candidates calculated what 35 of the initial activity would be, putting both A and 

A0 into the calculation, rather than just using 0.03 as the ratio. 
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Question 21 (c)  

The required response here was to do with the activity of the remaining Tc. It needed to be clear that the 

activity was very low, or that it was low compared to any background count. Using the half-life alone as 

the response would not be worth any credit. A noticeable number of candidates misinterpreted the 

question and answered why the presence of the Tc does continue to cause a risk. Many also gave 

responses relating to the beta emission, stating that it was safe or wouldnôt affect bones. 
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Question 21 (d)*  

This is the second Level of Response (LoR) question in this paper, and was designed to assess nuclear 

and particle physics, specifically sections 6.4.3e of the specification. In particular, there are two parts 

(description and calculation) relating to a method and graphical data.  

As previous, there are no specific marking points and examiners use a óbest-fitô approach to the marking. 

Indicative scientific points are given in the mark scheme as a guidance what to expect, but not all need 

to be satisfied to be given full marks. Incorrect physics can be expected to be penalised, however.  

  














