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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. 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 can be 
downloaded from OCR. 
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Paper H157/01 series overview 

This was the third ‘Foundation of Physics’ examination for this new specification, and the nature and 
style of the paper would have been familiar to candidates. For preparation, the candidates will have the 
two specimen papers and the two papers from the previous series, although the specification content 
and many of the assessment techniques were similar to those employed in the legacy Physics B AS 
papers, particularly G491 ‘Physics in Action’. 

Section A consisted of twenty multiple choice questions, each worth one mark. The candidates were 
required to write their response in a box; in contrast to previous series, there were no candidates who did 
not understand this rubric. However, it was noted that several candidates attempted to write over a 
previous answer and this makes the response either unreadable or uncertain and cannot be credited. 
When candidates change their mind, they should make this clear by fully crossing out the incorrect 
response and writing the new response next to it, preferably in a newly drawn box. Many candidates did 
appropriate working in the spaces, showing how they reached their answer although this is not required. 
There are still a number of candidates who did not attempt one or more of the multiple choice questions, 
although there is no penalty for incorrect responses. When candidates changed their mind, many made 
this clear by fully crossing out the incorrect response and writing the new response next to it, often in a 
newly drawn box.  

Section B consisted of 6 questions, totalling 20 marks. They typically each examine a single context, with 
single state calculation, structured answers, problem solving and estimation. There is little room for 
extended writing in section B although question 26 had two sections which would allow for some 
development of writing. 

Section C consisted of three questions, totalling 30 marks. These allow the candidates to explore a 
context in more depth with several multistage calculations and two opportunities for extended writing, 
each worth 4 marks. One of these concerned uncertainties in the previously described situation, which 
allowed for both writing and calculations to support the candidates arguments.  

There was little evidence of lack of time for the vast majority of candidates. The additional answer space 
was used by some candidates, mostly replacing work which had been crossed out, although a few used 
it to write in more depth where they had used all of the given space. 
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Section A overview 
Section A consists of 20 multiple choice questions with four possible responses. The questions cover a 
variety of skills and knowledge and allow for breadth of the specification to be assessed. The questions 
were of differing challenge and discriminated well between the candidates.  

 

 Question 1 

Approximately 80% of the candidates answered this question correctly. The materials terms have strict 
definitions and it was encouraging to see that candidates were able to apply them to a given material. 
The main incorrect response was, perhaps unsurprisingly, D. 

Question 2 

Approximately 78% of candidates answered this question correctly. Candidates are mostly familiar with 
conservations laws of B and D, and response B was a common incorrect response. 
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Question 3 

Approximately 64% of candidates answered this question correctly. Candidates find “which is not 
correct” questions challenging and should aim to work through each response. Many candidates cross 
out incorrect responses or put a tick at the side of responses which they consider correct to assist, which 
is good practice. 

Exemplar 1 
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Question 4 

Approximately 78% of candidates answered this question correctly. It was encouraging to see that many 
candidates were able to extract the correct information from a diagram that they may be unfamiliar with.  

Question 5 

Approximately 22% of candidates answered this question correctly. Phasor diagrams are traditionally 
challenging for candidates and there was a lot of information contained in the question for the candidates 
to process. The term “constructive interference” led a large number of candidates to response C. 
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Question 6 

Approximately 96% of candidates answered this question correctly. This question was correctly 
answered by the vast majority of candidates who had a clear understanding of the most common 
application of photon model of light. 

Question 7 

Approximately 97% of candidates answered this question correctly. This question is a simple application 
of a velocity time graph; several candidates did working at the side to confirm their response which 
would be good practice and advised for a graph which may not be as simple as this. 
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Question 8 

Approximately 57% of candidates answered this question correctly. A number of candidates wrote out a 
suitable equation of motion and examined the relationship and for this style of question this is good 
practice. Wrong answers were generally spilt equally amongst the other responses, suggesting a level of 
guesswork. 

Question 9 

Approximately 62% of candidates answered this question correctly. This question can involve a couple of 
stages depending who it is done and does have some unit conversions. It is recommended that 
candidates write down the working in the space – as many do – to make sure that each stage is clearly 
identified.  
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Exemplar 2 

Question 10 

 

Approximately 51% of candidates answered this question correctly. Candidates are recommended to 
write the working in the space as there are a couple of stages in this calculation involving unit 
conversions. It was noted that several candidates used a wrong equation relating to double slits. 
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Question 11 

Approximately 73% of candidates answered this question correctly. Most common errors came from 
using the whole trace as a single period and candidates are advised to draw on the diagram a single 
time period to help them. 

Exemplar 3 
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Question 12 

Approximately 39% of candidates answered this question correctly. Candidates can find the use of the 
lens formula challenging at this stage, but it is noted that most correct responses came from candidates 
who showed clear working. Although there is no requirement for this, candidates are always advised to 
set out their working as if it was. 

Question 13 

Approximately 32% of candidates answered this question correctly. It was noted in working that many 
candidates were able to correctly calculate the photon energy in joules, but not then able to relate this to 
the power. Candidates should be advised to consider the watt in terms of a joule per second when 
relating to energy. 
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Question 14 

Approximately 13% of candidates answered this question correctly. This was a challenging question as it 
involved calculations and an understanding of the vector nature of velocity. It was encouraging to see 
many candidates using the correct equation (or an alternative and correct variation of it) and showing 
their working but unfortunately one slip would generally lead to an incorrect response.  

Exemplar 4 
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Question 15 

Approximately 79% of candidates answered this question correctly. It was encouraging to see than many 
candidates were able to correctly set up the equation to find the force and calculate it correctly. A 
common incorrect response was A, where candidates had (presumably) resolved the 5.0N into a 
component. From the diagram, candidates should have been aware that the value of the force would 
have been larger than the component. 
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Question 16 

Approximately 39% of candidates answered this question correctly. Candidates can often find these 
questions involving ratios challenging however using a carefully structured solution should allow them to 
work towards the correct response. Those candidates who set out their complete working generally were 
successful. Several candidates treated the diameter as being proportional to the area which caused an 
error and a few candidates attempted to use resistivity and follow through this way, although this did not 
often prove successful. This type of question can be practised by candidates quite easily and with this 
practice they can become more confident. 

Exemplar 5 
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Question 17 

Approximately 18% of candidates answered this question correctly. Some candidates were able to show 
working in this question by simply appreciating that the wavelength would increase by a factor of root 2. 
Most candidates appeared to do full calculations by changing to SI units and working through, but 
inevitably calculation errors come in during these, often leading to answers which were not part of the 
available responses. In this type of question, candidates should be encouraged to write down relevant 
formulae and look for relationships between those. 

Question 18 

Approximately 35% of candidates answered this question correctly. Many candidates put ticks or crosses 
next to the responses and wrote relevant formulae to show how the variables change. This practice is to 
be encouraged as it can support the candidates understanding.  
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Question 19 

Approximately 32% of candidates answered this question correctly. Many candidates did correct 
calculations of Ek and p, but ignored the vector property of the momentum leading to the incorrect 
response of D. Candidates could be encouraged to draw diagrams, or add on to given diagrams, and 
label on values with their signs. 

Question 20 

Approximately 23% of candidates answered this question correctly. This response did rely – to some 
extent – on a partly successful solution to the previous question. However, several candidates did start 
from the beginning and were able to get the correct response on this, despite an incorrect answer to the 
previous question. In a structured question, candidates would set out solutions carefully to this problem 
and it is important that they follow the same procedure in a multiple choice question. 
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Section B overview 
Section B consists of 6 structured questions of a variety of styles. Assessment techniques include 
calculations and explanations using fundamental physical principles. The questions are expected to be 
accessible to all candidates but do include some more challenging ideas which will require detail to 
differentiate between candidates. 

 

Question 21(a) 

The vast majority of candidates were able to score full marks on this. With a “show that” question it is 
important that candidates demonstrate a clear understanding and method to get to their solution. Many 
candidates did show a full method and working to get to the correct answer. It is also generally important 
to show several significant figures in any final answer. Some candidates made a transcription error of 
40°, presumably being used to using these numbers. There were relatively few simple “60 / 41” type 
calculations. 

Question 21(b) 
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Many candidates were able to state that greater refraction would occur, but were unable to give a clear 
explanation. The anticipated explanation was due to changes in speed although candidates could score 
full marks by carrying out a further calculation, or by discussing how the variables change. Some 
candidates got into difficulty by stating greater refraction led to a greater angle of refraction, or vice 
versa, which is a contradiction. With a “state and explain” question it is important that candidates do 
exactly that and separate the two parts of their response. 

Exemplar 6 

 

Exemplar 7 

 

Exemplar 8 
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Question 22 

This was correctly done by a majority of candidates who had a clear understanding of the term 
displacement. Words are emboldened in questions to assist candidates and they should pay particular 
care when a word is written in bold. The question clearly states “show your working” and this is important 
for a candidate who may make an arithmetic error to be credited for a method mark, or for those who 
leave their response in the form of a surd which is not accepted for a final evaluation mark. It was 
noticed in this question that several candidates calculated a distance travelled from a quarter of the 
circumference, misunderstanding distance and displacement. The direction was generally well done by 
all candidates, and a wide variety of responses were accepted, although a simple arrow showing the 
direction would not be accurate enough. 
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Exemplar 9 

 

Exemplar 10 
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Question 23(a) 

 

A large number of candidates were able to show the correct components in terms of direction, but many 
did not follow the “show that the components add up” instruction. It is suspected in many cases that this 
has not been read of fully processed by candidates and it is very important that candidates carefully read 
each part of the question to make sure that it is answered completely. There were a number of 
candidates who tried to show some form of equilibrium by drawing vectors up and perpendicular away 
from the slope. It was a little further complicated by candidate using the diagram to assist in their 
calculation of 23(b), but credit was given to correct responses where it was clear. 
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Question 23(b) 

Less than half of the candidates were able to correctly calculate this tension. Some addition to the 
diagram, or at the side of it, seemed to allow candidates to form the correct equation for solution, and it 
is always recommended that a diagram be drawn in this form of calculation. Candidates at this level do 
find this a challenging skill and a noticeable number divided 600N by sin 50° which could not be credited. 
It was felt that an incorrect component (600 x cos 50°) could be given a single mark for a method by 
incorrect use of the trigonometrical function. Around 10% of candidates did this. 
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Question 24(a) 

This was well done by the majority of candidates and it is good to see that this was understood. Although 
it says “state” a small calculation needs to be carried out and many candidates did show this, which is 
good practice. Several candidates simply subtracted the two values or did some lengthy calculation 
leading to an incorrect value. There were few candidates who made mistakes due to the k prefix, and 
some wrote the answer “23” changing the unit to kHz, which is perfectly acceptable. However, if the unit 
is to be changed, it must be made very clear. 

Question 24(b) 

This is a potentially difficult calculation and it was very pleasing to see that the majority of candidates 
were able to carry out the calculation correctly. It was also noted that this was left blank by some 
candidates who may be less familiar with type of calculation. Nearly all correct responses came for a log 
calculation rather than a power one. Around 20% of candidates calculated 11.6 bits correctly but then did 
not round up to the next integer which would not gain the second mark and candidates are to be 
reminded that the number of bits should be a whole number. 
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Question 25(a) 

 

This was correctly identified by a large number of candidates. Candidates should make sure that they 
aim to use a scientific term rather than a simple description when answering this style of question. 

Question 25(b) 

 

Around 40% of candidates were able to correctly calculate this as a factor. Most seemed to be familiar 
with log graphs and able to take the correct value from the graph at 2010. Although some candidates 
made a misread, there can be no credit for a method in a single mark answer. Working is always helpful 
in cases of ambiguity. 

  

Item removed due to 
third party copyright 

restrictions 
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Question 26(a) 

This question was about Newton’s 3rd law, which is a commonly misunderstood law and really tested the 
understanding of this law in a reasonably familiar situation. It was hoped that candidates would state why 
this is a misapplication of the law and go into further detail explaining why the statement is wrong. Only a 
small number of candidates gave a really clear explanation this way; as well as knowing Newton’s laws 
of motion, it is important for candidates to understand the way in which they apply. Candidates could 
also explain the answer by criticising the statement in terms of it not being valid in all situations and the 
consequences of that. Although this does not strictly answer the question in the way it was expected, 
(and really applies Newton’s second law) it does show some understanding of the how forces on a body 
act and was worth full credit if clearly followed through. As always, good physics will be credited 
appropriately. 
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Exemplar 11 

 

Exemplar 12  

 

Exemplar 13 
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Question 26(b) 

It was expected that candidates would apply Newton’s second law and explain its consequence. Many 
candidates were able to state that the aircraft slows or falls and give reasons, but for full credit the idea 
of resultant forces was needed rather than just a change in one force. A large number of candidates 
attempted to apply Newton’s 1st law and stated that the aircraft would remain in its state of motion, which 
is not worth any credit. It is always helpful in this type of question to state the law first and then go on to 
explain the effects it has in a given situation. 

Question 26(c) 

This question was correctly answered by the majority of candidates. Relatively few did not include the 
MN factor although a reasonable majority did multiply the value together. The magnitude of this answer 
should alter candidates to an error, and candidates are encouraged to consider the physical reality of 
their calculations. Many candidates included a negative sign, which was not required as the term 
deceleration rather than acceleration was used. 
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Section C overview 
Section C consists of 3 longer structured questions, expected to assess candidates understanding of 
principles and how different areas of physics can be applied to a particular concept in a synoptic style. 
Less guidance is generally given to these questions than those in section B and candidates are expected 
to use their familiarity of physics to appreciate how to progress. Section C will expect candidates to use a 
variety of techniques and information from various parts of the question, including previously calculated 
answers, to complete each question. Section C also includes a practical based question, in this case pd 
across a thermistor at different temperatures, which assesses candidates understanding of experiment 
techniques and uncertainty analysis. 

 

 

Question 27(a)(i) 

 

This calculation was done well by the majority of candidates but many lost the mark by not converting 
the answer to an integer. Candidates need to make sure that any bit calculations are checked to make 
sure that they are a whole number. 

Item removed due to third 
party copyright restrictions 
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Question 27(a)(ii) 

This question was well answered by the vast majority of candidates who had little problem with the prefix 
conversions. Candidates who set out the calculation clearly are more likely to avoid a prefix mistake. 

Question 27(b)(i) 

Although this was potentially a challenging calculation, nearly two thirds of candidates were able to 
achieve full marks. There are various methods to solve this and it is important that full explanations are 
given at each stage so that it is clear what the candidates are doing, to allow for marks in case of 
transcription or arithmetic errors. Most candidates continued with a large number of significant figures at 
each stage of the calculation which meant that their final value was more accurate although there were 
no penalties for rounding to 2sf at each point. A range of values was accepted, but this did require the 
candidates to generally make measurements from the diagram within 1mm. In cases such as this, 
candidates should take care in any measurement. Following through units in the answer could have 
been challenging, but seemed to provide little problem to most. There was some confusion between 
radius and diameter, but in general this will only have cost candidates one mark. 
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Question 27(b)(ii) 

This was a difficult calculation and only a small percentage of candidates were able to achieve full 
marks. Most attempted to start to follow a lens formula route but will have not got very far without any 
calculation of magnification. The diagram should have given a clue to the use of similar triangles as the 
easiest route and those who tended to label values on the diagram were usually more successful.  
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Question 28(a)(i) 

Most candidates had few problems performing this simple calculation. The units did not provide a 
difficulty for most as they were consistent from the graph however a few did attempt to calculate the 
value in N m-1. Candidates should always look at the given units and make appropriate power of ten 
adjustments if necessary. 
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Question 28(a)(ii) 

 

Although this is reasonably simple rearrangement of formulae, candidates had difficulties in showing the 
relationship. There were, as expected, few difficulties with the actual algebra but the challenge came 
from finding a suitable starting point. Candidates were expected to take formulae from the data booklet 
with substitutions and cancellations to reach the required equation. The very best candidates gave 
written explanations or stated what they were doing at each stage and this is recommended as it helps to 
inform the candidates’ thinking. 

Exemplar 14 
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Question 28(a)(iii) 
 

There were few problems with the calculation overall although several candidates did not use the 
previously derived formula. Candidates should remember that when a “show that” has been given, it is 
likely that that value (or in this case equation) will be used in subsequent questions. A power of ten error 
was applied for a candidate not appreciating that that the force constant was in N m-1 was applied in 
around a third of the answers, which did lead to a very long length of 8.4 x 106 m. Some better 
candidates realised that this was unfeasible and corrected their error.  

Exemplar 15 

 

Exemplar 16 
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Question 28(b)(i) 

 

There were a number of routes to this answer but around 80% of candidates were able to do this 
successfully. That the answer was given in MJ made it less likely that a power of ten error would occur. 
With a “show that” it is important that the actual final value is calculated, in this case 18MJ, rather than 
round to the value that was given in the question. It is important that candidate does show the calculation 
has been carried out. 

Exemplar 17 
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Question 28(b)(ii) 

This was a challenging calculation with several steps needed to be taken to reach the final answer. 
There was a significant number of candidates who did not apply the conservation of energy and so could 
not score any marks despite being guided by the working of the question. Of the candidates who made a 
reasonable attempt many were able to follow through the calculation correctly and error carried forward 
(particularly from 28(a)(iii)) was applied. There was a power of ten error in several responses, due to 
missing out of the cross sectional area. With an extended calculation such as this, candidates are 
advised to structure their solutions carefully and look for data within the whole question rather than just in 
that part. As usual, error carried forward (ecf) from the value of length will be applied. 
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Exemplar 18 

 

Exemplar 19 
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Question 29(a) 

This question was poorly attempted in general, mostly due to the candidates not attempting to answer 
the question, but one of their own. The main point was to describe an experiment to generate the p.d. 
against T graph that was given, which many may have done during their course of study. Many 
responses were short and vague and did not list any additional apparatus as required. There were a lot 
of answers using LDRs, which suggests that there is some confusion between the thermistor and an 
LDR. For full credit, a clear and consistent description was necessary with some experimental detail. 
Those candidates who were able to attempt the actual question were generally successful. It is likely that 
the final question on this unit will involve some practical based question and candidates should make 
sure that they read the question carefully before answering. Even if they have not completed the actual 
experiment given, they should have sufficient knowledge to make a good attempt. 
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Exemplar 20 

 

Exemplar 21 

 

Exemplar 22 
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Question 29(b) 

Many candidates were able to read correctly from the graph and to make use of this to calculate the 
correct value. The request of “make your reasoning clear” aims to make sure that the candidates show a 
reasonable level of working. Many candidates used a potential divider argument with good algebraic 
manipulation. 

Question 29(c)(i) 

Most candidates were able to explain that the sensitivity decreases with a temperature increase but 
fewer were able to explain why. The question suggested, by use of “change” that the gradient was the 
sensitivity and candidates should make sure that they use any additional information given in the 
question as a guide in their answer. A few candidates still state “the sensitivity changes” rather than 
giving the direction of the change and if there is a clear direction it should be given. 

Exemplar 23 
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Exemplar 24 

 

Question 29(c)(ii) 

Candidates were expected to draw a suitable tangent, take readings and calculate the gradient. The 
word estimate is used in this context as it is dependent on the accuracy of the candidates’ tangent and a 
range of values will be accepted. Small tangents could score marks, as could readings either side of the 
50°C value. However, for full marks a large tangent would need to be used; this is a common style of 
question and candidates should be encouraged to draw as large a tangent as possible. There was no 
credit for simply calculating the voltage divided by the temperature, which was a common response. 
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Question 29(d) 

This was another challenging question that was not answered well by a lot of candidates. Many find error 
and uncertainty questions difficult although there was plenty of guidance in this question to help them, for 
example a comment on a simple pattern would be worth a single mark. The main basis of this question 
was to do with the uncertainty in the exact temperature which leads to an uncertainty in the p.d. at that 
point although this point was missed by most candidates who thought that the voltmeter was the 
problem. Much of the detail in this question relies on an understanding of previous parts of question 29. 
For example, the low uncertainties at the extremities are due to the more certain temperatures and the 
reduction from 20°C to 60°C was due to the decrease in the sensitivity. Candidates are expected to have 
a more holistic view of this style of question and to look at the broader picture rather than basing their 
arguments around a single factor. Although the mark scheme contains plenty of information and detail 
about what is expected, alternative correct answers can gain credit. Candidates should aim to write 
fluently although the use of bullet points is perfectly acceptable if each point is clearly made and with 
good grammar.  
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Exemplar 25 

 

Exemplar 26 

 

Exemplar 27 
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Exemplar 28 
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