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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 

diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 

technique, or any other identif iable 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 f irst. 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 

H156/01 is one of the two assessed components of AS Level Physics A. This component is worth 70 

marks and is split into two sections. Section A contains 20 multiple-choice questions (MCQs) and allows 

the breadth coverage of the specification. Section B includes short-answer style 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 forms a valuable resource in 

examination and allows candidates to demonstrate their application of physics without the need to rote 

learn physical data, equations and mathematical relationships. The weighting of this component is 50% 

and duration of the exam paper is 1 hour 30 minutes.  

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• answered most of the MCQs and made good 
use of the spaces provided to do any rough 
analysis or calculations 

• made good use of calculators, especially 
handling values given in standard form 

• understood and correctly selected formulae  

• correctly applied concepts of mechanics and 
demonstrated a good knowledge and 
understanding of this area of the specification 

• correctly selected equations from the Data, 
Formulae and Relationship booklet 

• gave well-structured solutions with clear 
manipulation of equations, good substitution 
and expressed the final answers to appropriate 
significant figures and units, even though units 
were given on the answer line 

• overall showed a good comprehension of 
command terms such as describe, explain, 
show and compare 

• generally made good use of information and 
data given whether numerical or displayed in a 
table. 

• did not underline or circle key data within a 
question to help with the calculations - if a 
question specifically asks to candidates to 
refer to information/data in a figure or graph it 
must be used or manipulated in their 
responses 

• rounded numbers in the middle calculations: 
they need to try to retain all the digits on their 
calculator for subsequent stages of a 
calculation. Truncating numbers in the middle 
of calculations may result in the loss of marks 
as it could result in rounding errors and values 
given to an incorrect number of significant 
figures 

• did not make good use of technical and 
scientif ic vocabulary in descriptions and 
explanations, such as using ‘strain’ instead of 
‘force’  

• did not show an understanding of the 
photoelectric effect, in particular as 
demonstrated in an electroscope and the use 
and interpretation of data related to this effect 

• did not calculate the difference in a calculated 
value and accepted value, to then calculate 
the percentage uncertainty of a calculated 
value. 
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Section A overview 

Section A contains 20 MCQs from topics across the four modules of the specification. This section is 

worth 20 marks and candidates are expected to spend about 25 minutes. Questions can assess 

understanding from all aspects of the specification including knowledge and application of practical skills.  

Space is provided on the exam paper for any working. It is important for candidates to insert their correct 

response in the box provided. 

All questions showed a positive discrimination, and most candidates attempted all the MCQs which was 

demonstrated by an improved performance across all MCQs. Candidates are allowed to annotate text 

and diagrams if it helps to get to the correct response. No detailed calculations are expected on the 

pages, so any shortcuts, or intuitiveness, can be employed to get to the correct responses. 

Questions 4, 11, 12, 16 and 20 allowed most of the candidates to demonstrate their knowledge and 

understanding of physics. Questions 3, 5, 9, 13, 17 and 18 proved to be more challenging. 

 

Question 1 

This should have been a straightforward starting question for all the candidates in identifying the correct 

S.I. base unit but only some gave the correct response of A. The most common distractor was B. 
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Question 2  

Overall, candidates performed well on this question as they correctly identif ied that the path difference 

for constructive interference is λ to give answer D. The most common distractor was B as some 

candidates confused the path difference for constructive interference with destructive interference. 
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Question 3  

Overall, candidates performed well. They correctly determined that because the copper wire, Q, has an 

equal cross-sectional area to copper wire, P, that n (the number density of charge carriers) is the same 

for both wires. Most candidates determined that the resistance of Q would double in size due to the 

length of wire Q being twice as long, hence why the most common distractor was D. 
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Question 4  

This question was answered well as candidates were able to apply knowledge and understanding of 

electromagnetic waves passing through a polarising filter to give the correct answer B.  
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Question 5  

Overall, candidates performed well on this question as many correctly applied their understanding of 

resistance in series and parallel to give a total resistance between P and Q as 133 Ω. The most common 

distractor was D, where candidates incorrectly calculated the total resistance as the sum of each 

individual resistance as they did not apply understanding that each pair of resistors where in a parallel 

arrangement around points P and Q. 
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Question 6 

Many candidates correctly determined the correct phase difference as π between points X and Y as they 

interpretated that the fraction of the wave between points X and Y was the equivalent to λ/2. The most 

common distractor was C. 

 

Question 7  

Candidates performed well on this question with many correctly relating an increase in intensity of 

radiation to an increase in the rate of emission of electrons. 



AS Level Physics A - H156/01 - Summer 2024        Examiners’ report 

 

 13 © OCR 2024 

Question 8  

Candidates performed well on this question as they determined that when a wave passes through a gap 

with a similar size to its wavelength, it results in greater diffraction to give the response A. 

 

Question 9  

Many candidates correctly identif ied the correct response, B, by applying their understanding that an 

interaction pair of forces according to Newton’s third law do not act on the same body. The most 

common distractor answer was D. 
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Misconception 

 

A common misconception when applying Newton’s third law of motion is that the interaction 
pair of forces are acting on the same body and/or that the pair of forces are different types of 
forces. Newton’s third law states: 

Whenever two bodies interact, the forces they exert on each other are equal in size, act in 
opposite directions, and are of the same type. 

For example, if object A exerts a force on object B, then object B exerts an equal and 
opposite force on object A and if object A exerts a gravitational force on object B, then 
object B exerts an equal and opposite gravitational force on object A. 

Most candidates correctly identif ied that the pair of forces are equal in magnitude and 
opposite in direction but display a common misconception that the two forces are different 
and that they act on the same one body. 

 

Question 10  

Many candidates correctly applied understanding of inelastic collisions that momentum is conserved , but 

the kinetic energy is not conserved to give the correct answer C. 
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Question 11  

Candidates performed well on this question by correctly applying Kirchoff’s current law that the current 

f lowing into a junction must be equal to the current flowing out of it to give the correct answer D.  

 

Question 12  

Candidates performed well on this question by correctly identifying that the Young’s double -slit 

experiment does not demonstrate the property of refraction of light to give the correct answer B.  
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Question 13  

Some candidates correctly calculated the wavelength of radiation to be 6.4x10 -7m by determining that 

the fringe width was 9  mm/6 = 1.5 mm. Therefore, the most common distractor was answer B as 

candidates had used the value of 9 mm as the fringe width and had therefore not understood that the 

fringe width is the distance between successive bright fringes. Giving the answer B did demonstrate an 

understanding of consistent units by correctly converting mm to m. 

 

Question 14  

Candidates performed well on this question with many candidates correctly determining the wavelength 

of the standing wave as 1.4  m to then use this value to calculate the frequency of the wave as 243 Hz. 

This demonstrated understanding that the distance between adjacent nodes is λ/2 and not λ which was 

indicative of the most common distractor given by the answer B. 
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Question 15  

Overall, candidates performed well on this question with many correctly calculating the change in elastic 

potential energy as 610 J. The most common distractor was answer A, with candidates relating 

compression to a decrease in the change of elastic potential energy rather than an increase in the store 

of elastic potential energy.  

Misconception 

 

This question highlighted a possible common misconception that when a spring or object is 
compressed, there is a decrease in the change of elastic potential energy. This is probably as 
a result that a compression results in a decrease in the length of an object which candidates 
then relate to a decrease in the change in elastic potential energy. Even though an object is 
compressed the change in potential energy will always be positive as work is done by a force 
in the same direction as the displacement. 
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Question 16  

Candidates performed well on this question with most candidates correctly identifying graph A as most 

indicative of the stress-strain characteristics for a brittle material, as brittle materials exhibit minimal 

plastic deformation and the relationship between stress and strain is linear.  

 

Question 17  

Some candidates correctly identif ied the statement defining e.m.f as answer D. The most common 

distractor was answer A, as candidates confused the definition of e.m.f as the energy transferred per 

coulomb of charge with per volt. 
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Question 18  

Some candidates correctly identif ied that the ray would follow path A after arriving at point P. To 

determine the correct path that the ray of light would follow, candidates were required to calculate the 

critical angle from the refractive index of the glass block to give 42°. If candidates calculated the critical 

angle they could determine that Total Internal Reflection would occur (as angle of incidence > critical 

angle) and hence that the ray would follow path A. The most common distractors were answers C and D.  
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Question 19  

Candidates performed well on this question to correctly calculate the percentage uncertainty in the 

calculated value of W as answer C, by calculating the sum of each individual percentage uncertainty in 

each measurement. 

 

Question 20  

Candidates performed well on this question to correctly give that the magnitude of the upthrust of an 

object in a fluid is the weight of the fluid displaced by the object. 
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Section B overview 

Section B includes short-answer style questions, problem solving, calculations and practical. This section 

is worth 50 marks and candidates are expected to spend about 1 hour 5 minutes completing questions.  

Questions can assess understanding from all aspects of the specification including knowledge and 

application of practical skills. 

 

Question 21 (a)  

Most candidates achieved 1 mark for this question, for stating the correct expression for e.m.f, ɛ, e.g. ɛ = 

Ir + V with some candidates showing clearly that the power, P delivered to the bulb is given by the 

expression P = 3I(ɛ - Ir). Responses that were given 1 mark did not give clear working to express their 

understanding that the e.m.f. ɛ and internal resistance, r, were increased by 3. Often, candidates would 

just give an unqualif ied expression for P, e.g. P = 3 x I(ɛ - Ir), but from this expression it was not clear 

whether the factor of 3 was for current I or ɛ and r despite the correct application of P=IV. 

The responses that achieved 3 marks showed a clear rationale in their working and that for the 3 cells in 

series the total e.m.f. was 3ɛ, and the total internal resistance was 3r. These candidates then showed 

clear steps in finding an expression for the potential difference across the bulb using ɛ = Ir + V to be, e.g. 

V = 3ɛ - 3Ir. By showing clear working, it was evident that candidates understood that the potential 

difference across the bulb was equal to the total terminal potential difference across the three cells in 

series. These candidates then correctly substituted their expression for the potential difference into an 

equation for power, e.g. P=IV to show the power P delivered to the bulb given in the stem of the 

question. 
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Exemplar 1 

Exemplar 1 demonstrates clear working and rationale to show the given expression for the power P 

delivered to the bulb. The response is given 3 marks. 

 

Question 21 (b)  

Some candidates achieved 1 mark for this question for suggesting the most common response that the 

potential difference across the bulb would decrease or that there would be more lost volts across the 

cells but only a few linked these suggestions to achieve 2 marks. Most candidates mixed suggestions by 

referencing energy transfer and potential difference which meant that they only achieved 1 mark . Some 

candidates gave suggestions in terms of current and efficiency, which did not link to the undesirability of 

a large internal resistance and so were not given any marks. 
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Question 22 (a)  

Candidates performed well on this question by correctly applying P=Fv by calculating the horizontal 

component of the 32N force acting on the box and the velocity as it moved along the floor to calculate 

the power of the technician as 12W. 
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Question 22 (b)  

Candidates performed well on this question as they correctly applied the equation moment = force x 

perpendicular distance from the pivot to calculate the moment as 29.4 Nm and most also gave the 

correct unit for moment as Nm. 
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Question 22 (c)  

There were not many successful responses for this question and many were given 0 marks. Most 

responses were often vague and unspecific descriptions of a change in the centre of mass, or a 

distribution of the weight of the box. Most candidates did not establish that by bending the knees, the 

perpendicular distance to the pivot/hips decreased. Hence the moment about the pivot/hips would be 

reduced, which in turn reduced the force acting on the spine, resulting in less damage. Some candidates 

did describe that the moment about the pivot/hips would be reduced by bending the knees . However, a 

significant number of candidates would then follow this by explaining that there would be ‘less stress’ on 

the spine, rather than less force acting on the spine. 
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Question 23 (a)  

Overall, candidates performed well on this question with most achieving at least 1 mark and some 

achieving over 2 marks. Most candidates were given marks for a correctly drawn circuit diagram 

(including current circuit symbols for the components required for the investigation ) and for a correct 

rearrangement of V=IR to be able calculate the resistance. Some candidates would describe that 

measurements would need to be read from the ammeter and voltmeter , which was insufficient as the 

measurements of current and potential difference needed to be specified to achieve the mark. 
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Question 23 (b)  
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Candidate performance on this question was variable as some were given 0 marks because they did not 

reference and interpret the data from the two graphs given in the question.  
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Exemplar 2 

Exemplar 2 demonstrates a typical response from a candidate. They describe the relationship between 

temperature and resistance of the thermistor, and then they relate this to the potential difference across 

the LED but without any reference to the data given in the two graphs.  

Exemplar 3 

Exemplar 3 is a correct response that uses the data from the graph of resistance R/Ω against 

temperature θ/°C to find the resistance at 30°C and then applies the equation for a potential divider to 

calculate the potential difference across the LED. They then clearly compare their calculated value of 

potential difference to the I-V characteristic for the LED to explain why the LED switches on above a 

threshold potential difference of 3V. 
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Question 24 (a) 

Candidates generally performed well on this question as many were given 1 or 2 marks for correctly 

explaining that the feather was falling at a constant speed because the weight acting on the feather was 

equal to the opposing force of air resistance. Some candidates explained this further by stating that the 

resultant force acting on the feather was 0. 

 

Question 24 (b) 

Candidates performed very well on this question by selecting and applying the correct equation of motion 

to calculate the speed of the ball when it hit the ground. 

 

Selection and application of formulae 

Candidates performed well on the selection and application of equations of motion from Module 3: 
Forces and motion. 



AS Level Physics A - H156/01 - Summer 2024        Examiners’ report 

 

 31 © OCR 2024 

Question 24 (c)  

Candidates performed well on this question as many candidates correctly calculated the mean time to 

fall/s and then selected and applied the equation of motion s = ut + ½at2 to calculate a value of g for the 

falling ball. Some candidates calculated a mean from the time values 0.62  s and 0.60 s, by omitting the 

result 0.68 s and this was given marks if they clearly identif ied the omittance of this value by identifying 

the result as anomalous.  

 

  



AS Level Physics A - H156/01 - Summer 2024        Examiners’ report 

 

 32 © OCR 2024 

Question 24 (d) 

There were not many successful responses to this question, with most given 0 marks. Many candidates 

made attempts to suggest suitable improvements, but these were often vague and unspecific , e.g. use 

light gates but without any reference on how this piece of equipment would be used to time (such as by 

connecting to a data logger or (electronic) timer). To be given 2 marks, candidates had to achieve the 

first method mark for a correct improvement. Therefore, most candidates were not able to access the 

second mark as they had not achieved the first method mark for a correct improvement. Many 

candidates attempted to give reasons for their improvement but again these explanations were 

superficial as they were expressed without relating to the error due to reaction time. Some candidates 

did give a suggested improvement in terms of increasing the height of the  fall of the ball, which meant 

they were given the first method mark but corresponding explanations linked to reducing the percentage 

uncertainty was not always fully developed to award the second mark. 

  

Assessment for learning 

 

Please refer to the Practical Skills Handbook for information on practical techniques including 

definitions of key scientif ic terminology and methodology 

https://ocr.org.uk/Images/295483-practical-skills-handbook.pdf
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Question 24 (e) 

There were not many successful responses to this question, as many were given 0 marks for an 

incorrect sketch graph of the motion of the ball when it bounced after hitting the floor. Many candidates 

sketched a graph for a ball falling with constant velocity or for their graph drawn to a maximum height of 

2.0m at time, tmax which represented an elastic collision when the ball hit the floor.  

Misconception 

 

A common misconception was to draw a graph representing the motion of the ball falling with 

constant velocity and hence zero acceleration. This may be because candidates did not 

interpret the graph as a displacement - time graph and assumed that the graph was a velocity 

- time graph. Also, candidates had another misconception that the collision of the ball with the 

floor was elastic and therefore the kinetic energy of the ball was conserved rather than an 

inelastic collision, which would result in the transfer of kinetic energy to other energy stores 

during the collision. 

 

Question 25 (a)  

This should have been a straightforward definition of the maximum kinetic energy of electrons when they 

are emitted from the surface of a metal but many candidates were not given the mark as their definitions 

lacked specific scientif ic language. 
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Question 25 (b)  
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Most candidates were given at least 1 mark for this question for the explanation that when 

electromagnetic radiation is incident on the metal plate electrons are emitted. Some candidates were 

then given a further mark for explaining that the gold leaf fell due to losing negative charge but there 

were a significant number of responses that referred to positive charge and that as the leaf was losing 

negative charge it became positively charged. While candidates may not have observed a demonstration 

of a gold leaf electroscope, the question assessed their understanding and explanation of the 

photoelectric effect and that is only the removal of excess electrons when there is a one-to-one 

interaction with a photon. 

 

Question 25 (c)  

There were not many successful responses for this question and many responses were given 0 marks. 

These responses did not explain the reason for the leaf not falling in relation to photon energy and the 

work function, and hence that the electron does not receive enough energy to be emitted. Typical 

responses that were not given marks were for a description of threshold frequency as the minimum 

frequency required for electrons to be emitted and/or for simple stating that the leaf does not fall as 

electrons are not emitted. While these descriptions were valid, candidates had not applied Ep=hf and 

Φ=hfo to explain that the energy of the photon was less than the work function required for electrons to 

be emitted. 
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Question 26 (a)  

There were many successful responses for this question. Many responses were given 2 marks because 

they explained why a cardboard tube improves the accuracy of each measurement due to removing light 

from the surroundings, which enabled the light from the LED to be observed when it was first emitted. 
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Question 26 (b)  

There was some variability in performance with this question, but many responses achieved 3 marks for 

a correct calculation and value for the Planck constant using data from the graph. The most common 

reason for responses being given 0 marks were for an error in their gradient calculations for either taking 

readings from less than half the graph, or for not including the correct power for frequency 1014. Some 

candidates did correctly calculate the gradient from the graph, but then did not select and apply eV=hf to 

calculate a value of the Planck constant. 
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Question 26 (c)  

Candidates did not perform well on this question as many candidates were given 0 marks. The most 

common reason for candidates not achieving marks was for not calculating a difference between the 

calculated and accepted value for the Planck constant with many candidates carrying out the calculation 

calculated value/accepted value x 100%. 

  

Assessment for learning 

 

Please refer to page 36 of the Practical Skills Handbook for information on correct 

methodology on calculating percentage difference between calculated and accepted values.  

https://ocr.org.uk/Images/295483-practical-skills-handbook.pdf
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Question 26 (d)  

Most candidates were given 1 mark for correctly calculating the energy of one photon of blue light by 

selecting and applying E=hf . Some candidates correctly converted the power of the LED to calculate the 

number of blue photons emitted in 1 second by using and applying P=E/t. Where candidates did not 

achieve any further marks, this was for selecting an incorrect equation and not applying P=E/t.  
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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.
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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. 

          

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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