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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 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 1 series overview 
H556/01 (Modelling Physics) is one of three examination components for the A Level Physics A 
specification. This component focuses on: 

• mechanics 
• properties of matter 
• thermal physics 
• simple harmonic motion 
• astrophysics 

To do well on this paper, candidates need to be comfortable with performing both simple and multi-step 
calculations, describing and explaining ideas and phenomena as well as experimental techniques and 
data analysis. 

Where candidates had extensive practical experience, this clearly allowed them to answer both planning 
investigations and data evaluation questions. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• made their working in calculations clear 

• showed each step in ‘show that’ questions 
carefully 

• made clear which instruments are used in 
investigations 

• explained what they would do with data taken 
in investigations clearly - often be in the form 
of a graph, stating what the graph would show 
and how the gradient and/or the y-intercept of 
that graph was relevant to the investigation 

• used the data and relationships book wisely 

• worked through the multiple choice questions 
logically having removed unlikely answers first 

• moved on from challenging multiple choice 
questions if they were taking too long 

• remembered definitions of important terms and 
could reproduce them correctly 

• performed calculator operations accurately. 

• showed their thinking in a disorganised way 

• forgot ideas about how investigative work is 
performed and reported, including the almost 
universal need for a relevant graph 

• muddled trigonometric functions 

• forgot some aspects of GCSE Physics, such 
as ideas about resultant force, experimental 
details regarding Hooke’s Law and 
conservation of momentum 

• used the data and relationships book sparingly 
if at all 

• misread the question 

• did not address all aspects of a Level of 
Response question 

• re-used answers from previous mark schemes 
without thinking about how to apply them to an 
unfamiliar question or context. 
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Section A overview 
Candidates answered Section A questions well. In this series, very few multiple choice questions were 
left blank. As ever there was a broad range of challenges here. Candidates should allot their time 
accordingly, given that each Section A question is only worth 1 mark. 

 

Question 1 

Option C can be eliminated here because N m is equivalent to the joule, which is not equivalent to kW, 
the unit of power. 

Option A cannot be correct as it has a negative absolute temperature. 

Option B cannot be correct - the units are equivalent however 1 kg m s-1 and 1 N s are equivalent. 

 

Question 2 

Neither option A nor option D can be correct since they contain units that are not base units. 

Option B cannot be correct as kg m s-2 is equivalent to the newton, not the joule. 
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Question 3 

Many candidates used their knowledge of circular motion to select either option B or option D, both of 
which were acceptable, being mathematically equivalent. 
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Question 4 

This question boils down to what acceleration is required for a displacement of 0.05 m between t = 0.10 
s and 0.14 s. 

i.e. 0.05 = ½ a (0.14)2 - ½ a (0.10)2 from which the acceleration can be calculated. 
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Question 5 

For the block to float, its weight (700 x V x g) must equal the weight of water displaced (1000 x k x V x g) 
where k is the fraction of the block under water. Equating these two expressions gives k as 0.7.  

The question, however, asks for the percentage of the block above the waterline, which is clearly 0.3, 
making A the correct answer. 
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Question 6 

This question was made more challenging by not including the weight of the beam on the diagram. The 
correct approach is to take moments about the left hand end of the beam.  

Omitting the weight of the beam gives N1 = 0.5W and N2 = 1.5 W. 

When the weight of the beam is included, (2L x W) + (3L x 2W) = (4L x N2), giving N2 = 2 W and N1 = 2 
W, i.e. option B. 
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Question 7 
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With all variables the same apart from the initial speed, there should only be one change to the graph, 
i.e. the initial speed. The gradient of the second phase should be the same, as the mass and braking 
force are the same. This gives option A. 

 

Question 8 

For small angles, sinθ and tanθ are relatively close to each other and small. cosθ, however, is close to 1, 
which eliminates options 1 and 2. The only correct pair is option 3, making C the correct answer. 
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Question 9 

Many candidates missed the third line of the question which states that the mass passes through the 
equilibrium point when t=0. This would indicate the correct function here is sine, rather than cosine. The 
argument of the function here (the expression inside the brackets) must be omega-t or 2πft. f here is 2 
Hz, so the correct expression is 4πt. 

 

Question 10 

Option D is plainly false. Option A here is wrong by a factor of 10, as the correct period is 50 ms. 

Option C applies to stationary waves not in forced oscillations as in this case. 
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Question 11 

The condition for circular motion is that the centripetal force is equal to the resultant force. In this case, 
the resultant force is the weight - normal contact force so W - R = m v2 / r. 

The person leaves the seat when R ≤ 0. When rearranged with W = mg gives the correct answer C. 

 

Question 12 

When the initial displacement is doubled, then the amplitude and hence maximum speed is also 
doubled. 

If the maximum speed is doubles, the maximum KE is quadrupled, since KE = ½ m v2. 
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Question 13 

This is a conservation of momentum question. The momentum of each object is 10 kg m s-1. The 
combined momentum has two components at right angles to each other of 10 kg ms-1. The magnitude 
of this momentum is √ (200). To find the speed, divide this by 2.0 kg, giving 7.1 m s-1, so the answer is A. 

 

Question 14 

By considering the GPE at the planet’s surface of -GMm / r and the KE of ½ m v2, the condition for 
‘escape’ is that the total energy is zero at infinity. This gives the condition GMm / r = ½ mv2. The 
gravitational field strength at the surface of the planet is GMm / r2 i.e. gr, giving gr = ½ mv2. When 
rearranged this gives answer C. 
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Question 15 

The Chandrasekhar limit relates to white dwarf stars and their evolution. Wien’s displacement law relates 
the surface temperature of a star and λmax. The Cosmological principle has nothing to do with stars’ 
velocity in a galaxy, hence the correct answer is B. 

 



A Level Physics A - H556/01 - Summer 2024 Examiners’ report 

 17 © OCR 2024 

Section B overview 
Questions in this section covered a broad range of topics from the specification as well as a broad 
spectrum of intended levels of challenge. Candidates should look through the entire question as parts 
often flow into each other and are designed to scaffold into the harder questions. 

 

Question 16 (a) (i) 

Most candidates used the grid effectively to put a suitable scale on the speed axis. They also 
communicated that the maximum speed was 30 m s-1. Many candidates also got the shape of the curve 
correct, which starts with maximum gradient and then flattens out.  
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Question 16 (a) (ii) 

While many candidates appreciated that the car reached a maximum speed because the resultant force 
was zero, some contradicted this by saying that the weight = drag (as it would be in vertical motion) or 
something else incorrect. Far fewer candidates stated that the drag increases with speed effectively. 
Quoting the given expression F = kv2 was deemed insufficient. 

Examination Tip 

Repeating information given in the question is rarely creditworthy by itself. 

 

Question 16 (a) (iii) 

As this question is a ‘show that’, all steps were required. Many candidates omitted the rearrangement 
stage, restricting their maximum score for this item to 1 mark. This approach was consistent throughout 
the paper for this type of question. 

Examination Tip 

Make sure that all steps of working are presented in ‘show that’ questions, especially the step that 
shows the relevant quantity as the subject of the equation. Always show your evaluation to at least 1 
more significant figure than that shown in the question. 
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Question 16 (b) 

The key idea here is that the force from the engine (given by F = P / v) will equal the resistive forces (F = 
kv2) when the car is at maximum speed. Candidates could choose which value of k they used here, 
either k = 1 from the question data or the value of k from the previous item. This gives an acceptable 
range of speeds as stated in the mark scheme. 

 

Question 16 (c) 

Even if they couldn’t complete the calculation in the previous item, candidates needed to be able to state 
the idea qualitatively for the first mark. No further calculations were required, except the correct answer 
that the maximum speed would increase by a factor of cube root (2). 
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Question 17 (a) 

Most candidates selected the right law of motion to state although a reasonable fraction missed out 
something vital. Often than was that the idea of resultant force. 

Misconception 

 

Common misconception that F = ma is Newton’s second law, whereas it’s a special case. 

 

Question 17 (b) (i) 

Most candidates got this correct. Some scored a single mark for confusing sine and cosine but otherwise 
completing the calculation correctly. 

Examination Tip 

Make sure to check whether your calculator should be in degrees or radians mode. 
Also, practise which trigonometric function to use. If in doubt, draw a labelled right-angled triangle to 
help identify the correct function. 
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Question 17 (b) (ii) 

The key idea here was Newton’s third law, with credit for some supporting information. 

 

Question 17 (b) (iii)  

Answers that clearly used F = ma with the acceleration of 25 ms-2 were deemed wrong Physics (as in 
previous series). Error Carried Forward (ECF) was clearly applied here also. 
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Question 18 (a) (i)  
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As stated in the Mark Scheme, it was unclear whether all candidates had seen the erratum. As a result, 
all candidates were awarded this mark. 

Erratum notice 
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Question 18 (a) (ii)  

Almost all candidates scored the first mark here, correctly converting the data point they’d calculated in 
the previous part into graphical form. Candidates drew very good curves, although many lost the final 
mark for not indicating which curve was which. 
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Question 18 (a) (iii) 

The best way of answering this sort of question is to link what evidence there is in the question - in this 
case the graph - to what the candidate knows about Hooke’s Law. Here, the lines are clearly not straight, 
so cannot support an idea that the extension and loading force are directly proportional. 

Examination Tip 

When answering questions of this nature, a good start is to describe the trend line (or the relevant 
graphical feature) and then move on to how this either supports or rejects a particular theory or 
relationship. 

 

Question 18 (a) (iv) (1) 

Some candidates stated the quantity (energy) or the base units (kg m2 s-2) or did both. The rubric in the 
mark scheme is clear: only the first answer is acceptable for this sort of question. 

Assessment for learning 

 

Teachers and candidates should be aware of not only the marking points in a mark scheme 
but also the large amount of guidance given to markers in the preceding pages of that mark 
scheme. 
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Question 18 (a) (iv) (2) 

The scientific language is subtle here. The area between the two curves is not the work done (which is 
the area underneath any particular F-x graph) but it is the increase in the object’s internal energy 
typically as thermal energy, 

Similarly, the language needed to be suitably scientific for the second marking point, using A Level 
terminology. 
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Question 18 (b) 

The Mark Scheme lays out what was acceptable here. Just as in the previous item, credit would be given 
for suitably sufficient A Level Physics language. 

Examination Tip 

Practise using scientific terms and quantities learnt over the course to explain as many different 
phenomena as possible. This is equally applicable for theoretical or for experimental ideas. 

  



A Level Physics A - H556/01 - Summer 2024 Examiners’ report 

 28 © OCR 2024 

Question 19* 

This experiment is one of the suggested practicals to complete in the Practical Endorsement. The 
relevant formula was not on the question paper itself, however it is in the relationships and formulae 
booklet in the appropriate place. 

Candidates that described the two-slit interference experiment could not, therefore, be awarded any 
more than Level 1 (2 marks). 

As explained in previous series, approaches required a graphical element to find the wavelength 
(amongst other aspects) in order to achieve Level 2 (4 marks). 

Finally, a key aspect that distinguished between candidates was their ability to describe and explain the 
necessary precautions for high quality data. A selection of these is listed in the Mark Scheme. 
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Exemplar 1 
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Exemplar 1 has satisfied all of the criteria for a Level 3 response, 6 marks. 

The candidate has described the correct experiment and made it clear how they are going to measure 
the relevant quantities such as the distance of the maxima away from the centre and the distance to the 
screen so that they can later calculate theta and hence sin(theta). This already is promising for a Level 3 
response. 

The candidate has also completed the analysis correctly by using a graphical approach. It is clear what 
is going to be plotted on which axis and what the gradient of the line of best fit will represent. Finally, it is 
clear how the wavelength shall be calculated. 

The candidate has used trigonometry to calculate theta and has stated that the room should be dark, 

All of these factors taken together indicate Level 3 thinking. 

 

Question 20 (a) (i) 

This definition did not trouble the vast majority of candidates, although some did forget to mention about 
particles. References to potential energy were ignored. 
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Question 20 (a) (ii) 

Almost all candidates that responded successfully equated the two expressions here. Many then went on 
to successfully manipulate the equation to give the familiar relationship given in the Mark Scheme and in 
the formula sheet. 

 

Question 20 (b) (i) 

Most candidates completed this item successfully by squaring each number, adding those four results, 
dividing that by four and square rooting as shown in the Mark Scheme. Those that did not either made a 
numerical slip or calculated the simple mean of the four numbers. 
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Question 20 (b) (ii) 

This question proved rather more challenging than the 20(a)(ii), even though the formula was included in 
the formula booklet. The most common error was omitting the ‘square’ on the mean-squared-speed. 

The conversion from the mass of a single particle to the molar mass proved challenging. 

Examination Tip 

Quantities and units in Physics can be of either or mixed case. In this question, n, N, m and M are all 
valid quantities and can be muddled easily. 
Also, as a check, the mass of a mole of a substance in grams is equal to the relative formula mass, i.e. 
one mole of iodine-128 has a mass of 128 g or 0.128 kg. 
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Question 20 (c) (i)  

Again, the language required to suitably communicate the correct Physics was challenging here. 
Respones which described gas law physics had missed the point. The principal reasons why the 
temperature of the filament does not increase above any given temperature is that the energy in = 
energy out in a given time period. Further marks were for describing the energy process for supplying 
energy to the filament and the transfer of energy away from the filament. 

Examination Tip 

Quantities in Physics remain unchanged often because an idea of equilibrium or balancing two sides of 
an equation (see questions 16(a)(iii) or 16(b) for earlier examples). Explaining the physics of either side 
of that equation is often creditworthy. 

 

Question 20 (c) (ii) 

Most candidates used the directly proportional relationship of pressure to absolute temperature 
successfully here.  



A Level Physics A - H556/01 - Summer 2024 Examiners’ report 

 34 © OCR 2024 

Question 21 (a) (i) 

As in previous ‘show that’ questions, most candidates started this question well by obtaining λmax from 
the graph and calculating the surface temperature. This was insufficient as a consistent approach to 
showing working for these questions was applied. 
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Question 21 (a) (ii) 

As long as candidates used the equation for Steffan’s Law, they tended to score well on this item. There 
were some candidates that transcribed the power of 4 incorrect yet had ECF applied to their work to 
score most of the marks available.  

 

Question 21 (b) (i) 

Most candidates successfully manipulated the data given to show that the radiant power per unit as 
required. 
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Question 21 (b) (ii) 

This is a challenging multi-step question. Essentially it tests understanding of the inverse-square 
relationship.  

Some candidates simply used the formula given on the formula sheet. Others did not, however 
successfully manipulated the data to use the inverse-square rule and/or finding the intensity of radiation 
leaving the surface of the star. 

Once the candidate arrived at the distance in metres, it was relatively simple to find the distance in light 
years. 
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Question 21 (c) 

This item also proved very challenging. The key idea here is that there is a range of luminosities (the 
inherent power of the star) that correspond to a temperature of 6300 K, not least that the star may not be 
main sequence at all. These ideas are reminiscent of a question in a previous paper. 

After those initial ideas, the candidates needed to discuss this more quantitatively by noticing that the 
range of luminosities was about 10, given that the scale is logarithmic. 
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Assessment for learning 

 

There is a lot of Physics relevant to the H-R diagram other than merely the shape of the main 
sequence and the positions of other classifications of stars. Teachers might consider 
explaining how the data for the H-R diagram is collected and processed, along with the 
accompanying uncertainties in those measurements. 

 

Question 22 (a) (i) 

In previous series, candidates needed to explain at least three conditions for a geostationary orbit for 
complete credit. This item, though, is considerably simpler: most candidates scored a mark here. 

There was some confusion about terminology with those candidates that did not score the mark. Often 
this was muddling up the time of orbit, the time of rotation of the Earth and the time of an orbit of the 
Earth around the Sun. 

 

Question 22 (a) (ii) 

Most candidates correctly used the equation representing Kepler’s Third Law to find the orbital radius. 
Common errors included mis-converting or mis-remembering the time for one complete orbit. 
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Question 22 (b) (i) 

Many candidates made a good start by equating the formula for gravitational force with the expression 
for centripetal motion. Others that assumed that g of 9.81 m s-2 did not score any marks. 

The simplest way to arrive at the correct expression was to identify GM/r in the gravitational force 
formula, to rearrange and then multiply both sides by ½. Approximately ½ of all candidates that 
responded got as far as this gaining both marks. 
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Question 22 (b) (ii) 

Many candidates correctly determined how much GPE the satellite needed to gain i.e. 7 MJ in order to 
reach orbit from -63 MJ to -56 MJ. 

To find the KE when in orbit, candidates needed to use the result from the previous part of the question. 
This explains why the in orbit, the KE required is ½ of 56 MJ i.e. 28 MJ. A small fraction of candidates 
successfully accomplished this step. 

This means the total energy gain is the sum of 28 MJ and 7 MJ i.e. 35 MJ. 

 

Question 22 (c)* 

Many candidates found this difficult to access. A solely qualitative evaluation was limited to level 1 (2 
marks). 
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Exemplar 2 

In Exemplar 2, the candidate has completed a small number of calculations comparing the KE the two 
methods would raise. There is also a statement that these differ by a factor of 4 along with an attempt at 
calculating the GPE advantage by launching from the aircraft rather than from the ground. 

Crucially, there is very little mention of limitation and no supporting calculations. 

Holistically speaking, therefore, there was not enough evidence to award this candidate Level 3, yet 
sufficient for a Level 2.  
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Exemplar 3 
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In Exemplar 3, this candidate makes an excellent attempt at every portion of the question. They have 
taken great effort to make themselves clear with technical language. They have also performed 
numerous calculations to compare the GPE and KE in the two different scenarios. 

A further figure appears right at the bottom of the response. The candidate has correctly calculated the 
percentage of the overall energy required that is supplied by either method.  

In conclusion, the candidate has used their many correct calculations to weigh up evidence effectively in 
terms of the advantages and limitations. 

 

Question 23 (a) 

As with other ‘show that’ questions, many candidates understood what to do to find their value of the 
wavelength, without necessarily showing sufficient evidence of formula re-arrangement. 
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Question 23 (b) (i) 

Apart from a small number of candidates that confused emission spectra with absorption spectra, it was 
clear that most candidates recognised that what they needed to do. Technical language skills prevented 
some otherwise sensible answers from scoring 2 marks. 

 

Question 23 (b) (ii) 

Most candidates selected the correct formula in this part. If a candidate responded at all, they were likely 
to score both marks. A small percentage of candidates used the wrong wavelength for the denominator 
of the relevant expression. This was marked as ‘wrong Physics’ (XP) on scripts. 

 

Question 23 (b) (iii) 

An overwhelming majority of candidates made some reference to either the Big Bang Theory, 
cosmological expansion or simply ‘Hubble’s Law’. Some other answers were also given credit as shown 
in the Mark Scheme although these were very much rarer. 
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Attend one of our popular professional development courses to hear 
directly from a senior assessor or drop in to a Q&A session. Most of our 
courses are delivered live via an online platform, so you can attend from 
any location.

Please find details for all our courses for your subject on Teach 
Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is a free test-building platform, providing unlimited users 
exclusively for staff at OCR centres with an Interchange account. 

Choose from a large bank of questions to build personalised tests and 
custom mark schemes, with the option to add custom cover pages to 
simulate real examinations. You can also edit and download complete 
past papers.

Find out more.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.

You will need an Interchange account to access our digital products. If you do not have an 
Interchange account please contact your centre administrator (usually the Exams Officer) to request 
a username, or nominate an existing Interchange user in your department.

https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
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https://interchange.ocr.org.uk/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder
 ocr.org.uk
 facebook.com/ocrexams
 twitter.com/ocrexams
 instagram.com/ocrexaminations
 linkedin.com/company/ocr
 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          I like this

I dislike this

I dislike this

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not 
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.
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