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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). 

  



A Level Physics B - H557/03 - Summer 2024 Examiners’ report 

 4 © OCR 2024 

Paper 3 series overview 

This paper is the third paper for the students following the Advancing Physics A level course. It aims to 

test candidates understanding of practical skills and techniques. The questions use the context of 

practical activities listed in the specification and there is an emphasis on graphical work and 

uncertainties. 

This year’s paper had questions covering the following practical activities: 

• finding the specific thermal capacity of a metal block 

• investigating the V-I characteristics of a diode 

• finding the focal length of a convex lens 

• modelling collisions 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• demonstrated familiarity with practical activities 

• laid out calculations clearly 

• showed good understanding of uncertainties, 
both qualitatively and quantitatively 

• showed understanding of the properties of a 
diode 

• demonstrated an understanding of the terms’ 
uncertainty, precision, resolution. 

• demonstrated poor graph skills 

• did not use the correct scientific vocabulary in 
their responses 

• were distracted by the context of collisions in 
Question 4 (e) which asked them to describe 
and experiment to investigate the relationship 
between velocity of a rider on an air track and 
drag force. 
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Section A overview 

Section A consists of mainly short answer questions on three different practical activities as well as one 

extended response question to discuss the uncertainties and limitations of an investigation to find the 

focal length of a converging lens. Two of the questions involved graph work. In Question 1, candidates 

had to draw lines through error bars and calculate the gradient and uncertainty. In Question 2, 

candidates had to construct their own axes to plot data. 

 

Question 1 (a) 

Many candidates did not answer the question and often suggested a technique to reduce the thermal 

energy loss from the block, such as insulating the block. 
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Question 1 (b) (i), (ii), (iii) 

Nearly all candidates drew vertical error bars correctly on the graph. The very few who drew them too 

small were then unable to draw lines of minimum and maximum gradient which passed through all the 

error bars. 

Many candidates successfully drew two lines, one with maximum gradient and one with minimum 

gradient, through the correctly drawn error bars. A common error occurred when candidates drew a line 

of maximum gradient from the top of the error bar at t=10 mins to the bottom of the error bar at t=0 which 

then did not pass through all the error bars. A similar error was also made with the line of minimum 

gradient. Candidates needed to take care drawing these lines.  

Some candidates also drew what they considered to be a line of best fit on their graph. This was 

unnecessary and then tended to make it more difficult to see the lines and find the gradient of the lines of 

maximum and minimum gradient. Some candidates then found the gradient of this extra line, which was 

not necessarily the mean of the gradients of the maximum and minimum gradients. 

Most candidates were able to show that they could calculate a gradient of a line on a graph. Usually 

coordinates of points on the lines from the edges of the graph were used to find the gradient. Some 

candidates only found the gradient as the rate of temperature rise in °C min-1 instead of °C s-1. Nearly all 

candidates were able to find the % uncertainty in their value by finding the spread of values and 

converting to a percentage. 
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Question 1 (c) (i) 

Many candidates correctly started with both energy relationships and were able to substitute and 

manipulate algebraically to show that the gradient. Some candidates rearranged the combined equation 

to the form y = mx + c to show the gradient.  
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Question 1 (c) (ii)  

Most candidates were able to correctly calculate their value for specific thermal capacity using the 

gradient they had calculated in Question 1 (b) (iii). Many of them correctly added the percentage 

uncertainties of all the values used in the calculation to find the absolute uncertainty of their calculated 

value.  

Some candidates worked out the absolute uncertainty by working out the maximum and/or minimum 

values of thermal capacity – and nearly always this was done correctly using max value of V and I, with 

minimum values for gradient and mass to find max value of thermal capacity. A common error was to 

omit or miscalculate the percentage uncertainty of the mass. 

 

Question 1 (d)  

Candidates who did not correctly convert the time in minutes to seconds when they found the gradient 

value in Question 1 (b) would not have a calculated value for thermal capacity which was more than the 

stated textbook value. Most candidates did realise that that difference in values was related to the lack of 

insulation on the block, but some did suggest that the main uncertainty in this experiment was the 

reading of temperature. 
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Question 2 (a) 

This was a relatively straightforward question and most candidates correctly calculated conductance. 

Some made errors in finding the uncertainty. 
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Question 2 (b)  

Most candidates correctly suggested that the variable supply was adjusted and the current and potential 

difference across the diode measured. Some correctly stated that the purpose of the resistor was to limit 

the current in the circuit once the diode began to conduct. Very few referred to a need to make find 

adjustments either side of the threshold pd in order to obtain an accurate graph. 
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Question 2 (c) 

Many candidates did not draw the correct shape graph. A variety of incorrect lines were drawn, including 

direct proportion, asymptotic curves and s-shape curves showing a lack of understanding of what a 

diode is. Some candidates gave a reasonable attempt, but many showed a gradual increase at the 

threshold pd and many drew a similar curve (rotationally symmetrical) in negative bias. 

 

Question 2 (d)  

Most candidates did not answer the question being asked here. The question refers to changes to the 

instrumentation, but many candidates’ responses suggested changing the resistance or the diode in the 

circuit. Some candidates did suggest a voltmeter or ammeter with higher precision but with no reference 

to the small changes necessary either side of the threshold pd. 
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Question 3 (a) and (b) 

Nearly all candidates correctly completed the table and constructed a graph to plot the points. Many 

candidates drew the x-axis in the wrong direction (more negative left to right) and/or used an awkward 

scale on one or other of the axes. Having a 1:3 scale makes plotting decimal numbers difficult so should 

not be encouraged. It is also good practice to use as much of the printed graph grid as possible. Most 

points were plotted correctly but some of the lines of best fit could have been better. 
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Exemplar 1 

On this candidate’s graph T, the y-axis scale is too small. They were told to go up to 12 and there are 12 

large squares on the grid so, in order to use as much of the grid as possible the scale should be 1:1 

large square. The x-axis is the wrong way round as it becomes more negative left to right. This is the 

incorrect convention for graphs. The size of the scale is appropriate and the points are plotted correctly. 

The line of best fit is acceptable as there is a reasonable balance of points either side – 3 on top and two 

below, but all relatively close. 

OCR support 

 

There is a section on good practice for graph drawing in Appendix 5 of the practical skills 

handbook available on Teach Cambridge. 

 

https://teachcambridge.org/item/50f454a4-2cf3-4f36-8d7c-7ea0ec9add28
https://teachcambridge.org/item/50f454a4-2cf3-4f36-8d7c-7ea0ec9add28
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Question 3 (c)  

Many candidates correctly recalled or worked out that the y-intercept was the reciprocal of the focal 

length, and where the candidate had drawn a line which crossed the axes, they were able to read off the 

intercept and calculate a value for focal length. Most candidates just used the one value, not realising 

that the x-intercept would also be equal to the reciprocal of the focal length. Some candidates calculated 

the gradient and the equation of the line from two points on the line, which was another acceptable 

method. A few candidates incorrectly used the gradient as the reciprocal of the focal length or added the 

two intercepts together. 

 

Question 3 (d)  

Most candidates were able to answer this question with some correct statement suggesting that it would 

be easier to judge when the image was in focus with monochromatic light but most of the explanations 

did not use the correct scientific vocabulary, for example referring to diffraction rather than refraction. 

Many candidates went into a lot of unnecessary detail about the precision of the ruler. Many stated that 

the uncertainty of the measurements of both u and v would be 0.01 m. This is the precision of the rule, 

not the uncertainty of the value, which depends on a number of other factors. Very few candidates 

discussed the difficulties in knowing where to measure u and v from in terms of finding the centre of the 

lens or the bulb. 

 



A Level Physics B - H557/03 - Summer 2024 Examiners’ report 

 15 © OCR 2024 

Exemplar 2 

In Exemplar 2, this candidate starts off by describing the precision of the ruler but does not state that this 

is insignificant when other uncertainties are taken into consideration. The candidate correctly suggests 

that it is difficult to find the exact point of focus because the screen may be tilted and the subjective 

nature of when different people might think an image is in focus. Refraction of light is included in the 

explanation of why monochromatic light would be better. This is a Level 2 response. 

In order to get up to Level 3, the candidate needs to refer to other sources of uncertainty such as depth 

of field or difficulties finding the exact midpoint of the lens to measure from. 
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Section B overview 

Section B takes the form of on longer structured question which includes a second extended response 

question. The latter asked candidates to describe a method to test a hypothesis about the relationships 

between velocity and drag force for a rider moving along an air track. 

 

Question 4 (a)  
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Most candidates used the principal of conservation of momentum to find the velocity of Dimorphos after 

the impact. Some did not convert the relative velocity of DART to m s-1 and ended with a POT error in the 

value. Stating an assumption was more challenging; many candidates suggested that the collision was 

elastic or energy was conserved, rather than realising that the mass of Dimorphos had to stay intact, or 

that none of the initial momentum was converted into rotational momentum. 

Misconception 

 

Many candidates suggested that the collision between DART and Dimorphus was elastic or 

referred to conservation of energy. Collisions where the two objects stick together and move 

are totally inelastic collisions. 

 

Question 4 (b)  

Many candidates came up with sensible figures for the required mass of the other rider without 

satisfactorily explaining why such a mass would be problematic. Uncredited answers frequently 

concentrated on air resistance. 
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Question 4 (c) (i) 
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Most candidates simply gave the answer here and ignored the instruction to calculate. 

 

Question 4 (c) (ii)  

This question was generally well answered, with only a few candidates getting a POT error for not 

converted the mass into kg. 
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Question 4 (c) (iii) 

Many candidates calculated an incorrect velocity as they did not recognise that a ‘recoil’ velocity will be 

in the opposite direction to the initial velocity. Hence an incorrect sign was used in the conservation of 

momentum calculation. A handful of candidates compared the calculated velocity with the recoil velocity 

rather than the velocity stated in Question 4 (c) (i). 
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Question 4 (d)  
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Several candidates incorrectly claimed that the graph shows an exponential decrease. Several believed 

that the curve shows that deceleration was constant, but many did manage to describe the shape 

adequately and explain that the drag force would be lower at lower velocities. 

 

Question 4 (e)*  

Many candidates were distracted by the context for this question and attempted to describe how to 

investigate the relationship between the velocity of a rider and the drag force acting on it.  

Usually, candidates were able to explain what they needed to do with the data to show if the suggested 

relationship was valid or not; the difficulty was more to do with how the value of drag force was 

determined. 
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Exemplar 3 
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Exemplar 3 begins with a schematic diagram of the apparatus, which could be used to find both the 

velocity and a value for drag force if the masses hanging from the pulley were used to provide a force to 

oppose the drag force generated using the fan. Adjustments could be made to put the rider in equilibrium 

so that the drag force generated using the fan was equal and opposite to the gravitational force provided 

by the masses. This candidate doesn’t explain how the drag force value is obtained but does suggest 

measuring the speed of the rider with the ultrasonic range finder. The description of the analysis is also 

incomplete. Instead of plotting a graph to show a parabola the candidate needed to suggest plotting a 

graph of v2 against drag force to get a straight line. In this case there is no valid method for finding drag 

force so this is a Level 1 response. 
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