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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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 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: 

• investigation of terminal velocity of falling cupcake cases, 

• measurement of magnetic field strength using a simple current balance, 

• investigation of diffraction gratings, 

• investigation of the oscillations of a mass on a spring. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• showed good understanding of uncertainties in 
measurements 

• demonstrated familiarity with the practical 
contexts for the questions 

• explained their method for checking the 
relationship between average velocity and 
number of cupcake cases (Question 1 (d)) 

• were able to apply knowledge of Fleming’s left-
hand rule in a novel situation (Question 2 (d)). 

• over-complicated the preliminary steps relating 
to the way the practicals were set-up 

• omitted to show all the steps clearly in 
calculation and algebra 

• did not make use of good scientific vocabulary 
in their responses. 
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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 about determining whether the use of average velocity of a falling cupcake 

case is a close approximation of its terminal velocity. The questions tended to focus on the practicalities 

of the investigations, uncertainties and some straightforward calculations.  
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Question 1 (a) (i) 

Most candidates used the accepted method for finding the absolute uncertainty by halving the range 

between the minimum and maximum values of time given in the table. Some candidates continue to use 

the resolution of the measuring instrument. 
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Question 1 (a) (ii) 

Most candidates were able to correctly calculate the average velocity using the length of the drop 

(2.000 m) and the mean value of time from the data in Table 1.1. Many candidates then added the 

percentage uncertainty for both quantities to find the percentage uncertainty in the calculated velocity to 

find the absolute uncertainty. Other methods such as finding the upper and lower bounds were also 

commonly seen. Some candidates then gave their absolute uncertainty to more than one significant 

figure. In many cases the steps in the calculation were not clearly laid out in a logical manner. 

Assessment for learning 

 

The value for average velocity should then be quoted to the same resolution as the absolute 

uncertainty at one significant figure. 

Average velocity = 1.18 ± 0.02 ms-1. 

Here the uncertainty is given to the nearest 0.01 ms-1, so the average velocity should be 

quoted to the nearest 0.01 ms-1.  
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Question 1 (b)  

Most candidates correctly stated that the average velocity would always be slightly smaller than the 

terminal velocity but that they would be close as long as the drop was long enough for the cupcake case 

to take a very short time to accelerate to terminal velocity. Some candidates described terminal velocity 

and average velocity but did not answer the question. 
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Question 1 (c)  

Most candidates stated that the percentage uncertainty would increase with increasing number of 

cupcake cases, but only a few candidates gave the full explanation involving the percentage uncertainty 

in the time values increasing as the time to fall decreased for increasing number of cupcake cases. 
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Question 1 (d) (i)  

Although most candidates were able to rearrange the algebraic relationship, a common error was to stop 

at v2 α m, without bringing N into it. Some candidates missed the first step of equating weight and drag 

force at terminal velocity. A few candidates had difficulty trying to use ρ as the density of the cupcake 

case. 
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Question 1 (d) (ii)*  

While nearly all the candidates calculated values of vave and vave
2 to complete the table, many made no 

attempt at any quantitative analysis to determine whether the value of vave showed a similar relationship 

with number of cupcake cases as vterm.  

Many candidates suggested increasing the length of the drop in order to reduce percentage uncertainty 

of measuring height obtained as well as including the advantage of reaching terminal velocity at an 

earlier stage in the motion. 

A few suggested making the cases either more streamlined or heavier, so that they “reach terminal 

velocity faster”, obviously not considering that the proportion of the fall at terminal velocity would be 

reduced and so worsening the results.  

Common misconceptions included performing the experiment in a vacuum to remove the effects of air 

resistance or in a more viscous fluid. Some suggested using light gates as an improvement, despite 

these being part of the original experiment. 
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Exemplar 1  

This candidate has calculated all the values of vave and vave
2, including the first row. They have then 

calculated the ratio of number of cupcake cases to vave
2 and then stated that the ratio is not constant so 

vave is not close enough to vterm. There are two suggested improvements. If the candidate had 

commented on or explained this anomalous calculated value of k (6.56), this would have been a Level 3 

response. 
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Question 2 (a) (i)  

Nearly all candidates suggested weighing a number of staples and then dividing by the number of 

staples, but very few justified a suitable number of staples to use in order to obtain the mean mass to 

three significant figures. Many candidates simply worked out the maximum number of staples to give a 

value close to 2000 g but made no comment that it would be difficult to count over 61000 staples. 
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Exemplar 2  

This candidate suggests using 1000 staples which should give a total mass of 32.5 g which would give 

the mean mass for one staple to three significant figures. 

 

Question 2 (a) (ii)  

Many candidates calculated the percentage uncertainty for the total mass of a number of staples and 

then worked out the absolute uncertainty by multiplying by 0.0325 g to give a correct value rather than 

simply dividing the ± 0.1 g by the number of staples being weighed. Many candidates misinterpreted the 

precision of ± 0.1 g to give an uncertainty of ± 0.05 g. 
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Question 2 (b)  

Most candidates realised that all they needed to do was to find the mean number of staples (4.5) and 

multiply by the weight of one staple. Common errors included forgetting to convert the mass in g to kg 

and forgetting to multiply the mass by g.  

 



OCR Level 3 Advanced GCE in Physics B (Advancing Physics) - H557/03 - Summer 2025 Examiners’ report 

 16 © OCR 2025 

Question 2 (c) (i) and (ii) 
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Both parts of this question were answered well. Nearly all candidates used appropriate coordinates from 

the line to calculate gradient and then used the gradient value to find the magnetic field strength to the 

correct power of ten. 
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Question 2 (d) 

This question was intended to challenge candidates as the Hall probe is likely to be unfamiliar. Some 

candidates interpreted the question correctly and used first principles to explain that the moving charges 

would experience a force while passing through the magnetic field. Common errors included attempting 

to use Faraday’s law, electromagnetic induction and eddy currents. 
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Question 3 (a) (i) 
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Many candidates started by using 𝑛𝜆 = 𝑑 sin 𝜃, instead of using simple trigonometry to find the angle 

from the dimensions given in the question. Some candidates who used the correct method did not halve 

the distance between the two first-order maxima to find the distance from the centre to the first-order 

maximum.  

 

Question 3 (a) (ii) 

This question was challenged many candidates trying to use the Young’s slits equation, despite having 

written down the diffraction grating equation in the previous part. A few candidates correctly found the 

distance between the lines but then did not convert this to the number of lines per mm. 
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Question 3 (b)  

While some candidates correctly suggested to either increase the distance from the grating to the bench 

or to measure the distance between several maxima, many seemed more focused on taking repeat 

readings to reduce percentage uncertainty rather than improving accuracy. Some candidates suggested 

looking at the grating under a microscope and counting lines. 

Misconception 

 

Candidates often confuse the following terms: 

• Accuracy: a measured value is accurate if it close to the true value. 

• Precision: measurements are precise if several repeated values are close together. 

• Uncertainty: there will always be some uncertainty related to a measured value and it 
tends to be given as the interval in which the value is expected to lie. 
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Question 3 (c) 

Nearly all candidates correctly suggested that most of the gratings were from the 600 lines mm-1 set. 

Few identified that 567 was an outlier so when they calculated the uncertainty it was usually ± 21.5. 
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Section B overview 

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

question. The early parts of the question relate to the natural oscillations of a mass on a spring and 

included some graphical work. The extended response question related to forced oscillation. 

 

Question 4 (a)  

Most candidates correctly stated that measuring the time for 10 oscillations decreases the percentage 

uncertainty of the period. 

 



OCR Level 3 Advanced GCE in Physics B (Advancing Physics) - H557/03 - Summer 2025 Examiners’ report 

 24 © OCR 2025 

Question 4 (b)  

Several candidates correctly evaluated the two uncertainties but many did not then compare the two 

values or did not consider whether the decision to ignore the uncertainly in the mass to be reasonable or 

not. Very few considered the fact that relationship between period and mass involves a power of 2. 
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Question 4 (c) (i), (ii), (iii) and (iv) 
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This graphical work was generally well answered. In part (i) all candidates correctly calculated T2, but 

some did not use consistent resolution in the tabulated values. Nearly all candidates plotted the point 

correctly. Most were able to calculate the uncertainty in the value in part (ii) and plot error bars. A 

common mistake was to use the value of percentage uncertainty they had calculated for T = 10.4 s in 

part (b). Nearly all candidates drew an acceptable line of best fit through the error bars. Incorrectly drawn 

lines tended to miss the error bar at m = 0.2 kg. 
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Question 4 (d) (i)* 

Most candidates were able to suggest increasing the frequency from the signal generator and then 

observe the oscillations of the mass in order to find the resonant frequency. Few, if any candidates, 

appreciated that if they found the exact resonant frequency, this would damage the vibrator. Some 

candidates also suggested finding the natural frequency of the system by displacing the mass when it is 

not connected to the vibrator, and then just varying f within ± 10 Hz of this value, appreciating that natural 

and resonant frequency will be the same. Some candidates seemed more concerned about obtaining 

accurate values for maximum amplitude rather than resonant frequency. A few candidates suggested 

connecting an oscilloscope to the signal generator, and using it find a value for the frequency, instead of 
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just reading it from the signal generator. Several candidates connected increasing the mass with the 

degree of damping, some including sketch graphs of amplitude against frequency for light, moderate and 

heavy damping but labelling this as the effect of increasing mass. The relationship between amplitude 

and frequency for a single mass was usually described with the inclusion of a sketch graph, but the 

relationship between resonant frequency and mass was usually just shown algebraically. 

Exemplar 3  

This response begins with a good description of experimental method including a suitable method for the 

improving accuracy of the measured value for resonant frequency. It briefly states the relationship 

between f and m and described resonant frequency. There are no sketch graphs or description of how 

amplitude varies with frequency for a given mass so this is a Level 2 response. 
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Question 4 (d) (ii) 

Most candidates were able to give an appropriate estimate for the mass of an astronaut and use that to 

calculate the required stiffness to give a frequency of about 2 s. Most did not suggest suitable adaption 

for use in zero g environment. Few mentioned any calibration on Earth and some even suggested using 

it in a vacuum. 
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