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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 

This is the first of two papers taken by Foundation tier candidates studying Physics GCSE of the Twenty 

First Century Science suite. This paper tests across the breadth of the whole specification using short 

answer questions. The style of the questions enables candidates to put their physics knowledge and 

understanding into contextual situations. 

The paper starts off with more straightforward questions which should give candidates some confidence 

before they move on to the more difficult questions and/or contexts. The final two questions overlap with 

the Higher tier paper (J259/03) and these questions tend to challenge some candidates taking this 

paper. 

Candidates did better in topics such as simple electrical circuits, behaviour of waves and energy 

transfers in the context of a fairground ride. It was also good to see nearly all candidates tackling the 

calculation questions and attempting to show their working. 

The questions in the context of practical activities, such as stretching a spring and investigating the 

electrical resistance of a wire, were not so well answered. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• laid out calculations clearly 

• showed good understanding of practical 
aspects of physics 

• interpreted and drew graphs correctly 

• applied their knowledge of physics in familiar 
and more unfamiliar contexts. 

 

• were distracted by the contexts in the 
questions, and did not answer what was being 
asked 

• did not check units in calculation questions 
and, for example, forgot to convert masses in 
grams to kilograms 

• did not understand the command words. 
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Question 1 (a) (ii)  

The most common incorrect response in part (ii) was that the lamps get dimmer , which is what would 

happen if more bulbs were connected in series. 
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Question 1 (b)  
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The most common incorrect response here was the circuit showing three bulbs in parallel. Part (a) did 

refer to parallel circuits but in part (b) the question moves on to series circuits.  

 

Question 1 (c)  

Most candidates correctly identif ied both symbols here. A common confusion was between a variable 

resistor and thermistor. 

 

Question 2 (a)  

A large number of candidates identif ied C as the wavelength in this diagram. 
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Question 2 (c)  

Most candidates showed a lack of understanding that frequency refers to the number of waves passing a 

point in each second. Commonly candidates copied down the equation, 

wave speed = frequency × wavelength from the equation sheet, which did not help because they were 

not given the wave speed or the wavelength. Some candidates then attempted to substitute in the values 

they were given in a variety of ways, and most of them multiplied the time by the number of waves, 

giving a value of 14. Despite this, some candidates incorrectly stated the unit as w/s which could refer to 

waves per second, but is not a standard unit. Some candidates did correctly recall the units of frequency 

as Hz (or hertz). 

Assessment for learning 

 

Candidates need to understand the terms in any equation they are expected to recall, 

rearrange and/or use. In wave speed = wavelength × frequency: 

• wave speed is the distance travelled by the wave divided by time taken 

• wavelength is (for example) the distance between two crests of a wave 

• frequency is the number of waves per second. 
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Question 2 (d)  

Most candidates correctly linked communication to mobile phone, and heating to cooking food. A 

common error was to link more than one example to each of the uses. 
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Question 2 (e)  

Most candidates correctly placed two out of the three words. The most common correct response 

included that all electromagnetic waves travel at the same speed in space. Common errors included 

thinking that ultrasound was a type of electromagnetic wave or that electromagnetic waves were 

longitudinal. 
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Question 2 (f) (i) and (ii)  

Around half the candidates correctly identif ied the symbol for a mirror, and about half the candidates 

labelled the angle of incidence correctly on the ray diagram. Common errors were to give the response 

‘material’ or to label the angle between the one of the rays and the mirror. 
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Question 3 (b) (i) and (ii) 

Most candidates were able to correctly calculate the mean mass of the riders and the mass of the empty 

carriage. A common error was to divide the total mass of 2340 kg by 12 to try to find the mean mass of 

the riders. 

 

Question 3 (c)  

Most candidates were able to substitute values into the given equation correctly, but some did select an 

incorrect value for the mass. The question asked candidates to find the energy related to the carriage 

and the 12 riders, so they needed to use the total mass, not one of the mass values calculated in a 

previous part to the question. 
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Question 3 (e)  

Nearly all candidates selected and used the correct equation from the equation sheet for Question 3 (e). 

Only a few candidates remembered to convert the energy from 20 kJ to 20  000 J. 
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Question 4 (a)  

Candidates identif ied risks associated with the stand and/or the masses falling off the table , as well as 

the spring flying off and hitting someone in the face or eyes. The most common suggestion to minimise 

the risk was to put the whole apparatus into the centre of the table, rather than to wear safety glasses to 

protect eyes. 

 

  



GCSE (9-1) Twenty First Century Science Physics B - J259/01 - Summer 2024     Examiners’ report 

 16 © OCR 2024 

Question 4 (b)  

Most candidates answered this question well. 
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Question 4 (c)  

Although a number of candidates did correctly suggest to move either the ruler or the spring so it lined 

up with zero or a sensible number of cm, several candidates did not answer the question properly. 

Common incorrect responses included ‘add some masses onto the spring’ or ‘move the spring along the 

rod’. 
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Question 5 (b)  

Most candidates correctly identif ied the time the rider applied the brakes as the time when the 

temperature began to rise. A common mistake was to suggest it was at the end of the temperature rise 

at 8.8 s. 
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Question 5 (c)  

Many candidates just read the maximum temperature of 125  °C from the graph instead of calculating the 

difference between the lowest temperature and the maximum temperature. Another common error was 

to mis-read the lower temperature as 25  °C instead of 20 °C. Some candidates found the temperature 

difference between the maximum temperature of 125 °C and the temperature at the end of the graph grid 

at 10 seconds. 

 

Question 5 (d)  

Most candidates were able to use the given equation correctly using the temperature they had calculated 

in part (c), but most did not convert the mass of 200  g to 0.2 kg. 
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Question 5 (e)  

Many candidates were able to complete the sentence to define specific heat capacity correctly.  Some 

candidates swapped the quantities and the units around. An example of this might be ‘specific heat 

capacity is the joule needed to change the temperature of one mass of a material by 1  °C’. 

 

Question 5 (f)  

While many candidates answered this correctly, some showing the same error as in part (c) of reading 

the lowest temperature as 25  °C instead of 20  °C, some also read the temperature of the brake disc at  

10 s, as that was the end of the decrease in temperature shown on the graph.  

 

Question 6 (a)  

Many candidates correctly balanced this nuclear equation. The most common error was to add 4 to the 

mass number and/or add 2 to the proton number of radium instead of subtracting. Some candidates 

divided the numbers. 
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Question 6 (b) (i) and (ii)  
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The most common incorrect choice for part (i) was ‘the time taken for half a decay to happen’ . However, 

many candidates who gave that answer in part (i) were able to correctly determine the half -life from the 

decay graph as the time taken for the activity of the sample to halve. 

The most common incorrect choice in part (ii) was 10 days. 

 

Question 6 (c) (i) and (ii) 

Many candidates misunderstood the context in part (i) and did not realise that this was about the 

penetration properties of alpha particles, giving answers relating to the toxic nature of lead rather than 

realising that alpha particles would be unable to penetrate the plastic of the syringe.  

However, most candidates were able to recall that alpha particles were more ionising than beta or 

gamma radiation and answered part (ii) correctly. 
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Question 6 (d)  

This question was not well answered; most candidates thought that the isotope with the lowest possible 

half-life would be the safest material to use. Some candidates suggested that a matter of seconds was a 

feasible length of time for doctors to carry out a bone scan. 

Exemplar 1 

This candidate correctly identif ied technetium-99 as the most suitable isotope and gave a good 

explanation why this was the case. The half-life is an appropriate length for the scan to be performed, 

but not long enough to harm the patient or other people nearby. 
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Question 7 (a) (ii)  

For Question 7 (a) (ii), many candidates correctly substituted the values into the equation and calculated 

the current to be 1125  A. Fewer than half correctly rounded the value to 2 significant figures. Many just 

left the final answer as 1125, some truncated the value to 11 and others put a decimal point in and wrote 

the answer down as 11.25. 
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Question 7 (b)  

Most candidates were able to read the values indicated by the top of the bars in the graph.  Some 

candidates found the difference between the two readings, but did not then go on to calculate the 

percentage difference between the two values.  
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Exemplar 2 

This candidate clearly stated the values read from the graph for both heat recovery and gas boiler 

systems. This candidate did not find the difference, instead they then found the ratio between the two 

values and converted this correctly to a percentage. However, this percentage is not the percentage 

decrease in carbon dioxide released. They needed to then subtract this value of 60.5% from 100% to 

find the decrease. This equates to 39.5%. 
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Question 8 (a) (i), (ii) and (iii) 
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Most candidates correctly calculated the acceleration of the car in part (i), and over half of them gave the 

correct estimate for the mass of a family car in part (ii). 

In part (iii) candidates had to find an equation from the equation sheet to calculate the resultant force on 

the car. About half the candidates picked the correct equation; force = mass × acceleration and so were 

able to substitute the two values from parts (i) and (ii) and calculate the value correctly.  

A common technique was to pick a different equation, which is actually only needed for the Higher tier 

paper, ‘change in momentum = resultant force × time for which it acts’. A few candidates who seemed 

familiar with the concept of momentum were able to rearrange the equation and still managed to get the 

correct answer. Many candidates just wrote the equation down but got no further.  

 

Question 8 (b)  

Some candidates correctly suggested that the people in the car might jolt forwards and suffer whiplash, 

and some suggested that the car could skid or go out of control.  Common errors were to give vague 

suggestions of a car crash, and others incorrectly said that the car would take too long to stop.  
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Question 9 (a)  

This question was not answered well. Many candidates were not able to draw circuit diagrams correctly. 

Many did recall the symbols for an ammeter and a voltmeter but if they were included in a circuit, often 

all the symbols were put in series. Only a few candidates put the voltmeter in parallel and some put it in 

parallel with the ammeter. Many candidates put several resistance wires in the circuit instead of just one.  
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Question 9 (b) (i) and (ii) 

Just under half the candidates correctly plotted the two points onto the graph grid, and just over half 

drew an acceptable line of best fit through the plotted points.  

The most common plotting error was to plot the lower point at (0.7, 3.2) instead of (0.65, 3.2), but there 

were a handful of other plotting errors. Some candidates did not draw a straight line and others drew a 

line from one corner of the grid diagonally across to the other corner.  
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Question 9 (b) (iii) and (iv) 

Most candidates were not able to find the gradient of a line in part (iii). A few candidates did attempt to 

find the difference in y-value divided by difference in x-value but tended to just use the number of 

squares rather than the scale bars. 

However more candidates did get the correct value for resistance of the wire in part (iv) , showing that 

they understood that resistance = potential difference ÷ current. 

OCR support 

 

There is a useful section about graphs in the OCR Mathematical Skills Handbook, which can 

be downloaded from Teach Cambridge. 

 

  

https://teachcambridge.org/item/5d9345ef-69ae-45c5-a0cf-ca819d099727
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Question 9 (c)  

This question was not well answered. Many candidates suggested that the resistance would be less, and 

some tried to explain the trend, instead of describing the trend.  Candidates often mentioned power or 

strength or energy instead of resistance. 

 

Question 10 (a)  

Most candidates were able to name another type of object such as a comet or an asteroid.  Some 

candidates did not answer the question and named another object such as Jupiter, rather than a type of 

object in the solar system. 
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Question 10 (b)  

About a third of candidates used the correct data from the table to show that the diameter of the Moon is 

a lot less than half the diameter of the Earth. A common error was to use the radius of orbit of the planet 

rather than the diameter of the planet. 

Exemplar 3 

This candidate has clearly calculated half the diameter of both Pluto and Earth.  Calculating half the 

diameter of Charon is not needed but the diameter of the Moon is shown.  The statement at the end 

would be better as the Moon is not approximately half the diameter of the Earth, but when related to the 

question stem, it answers the question. 
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Question 10 (c)  

Many candidates stated that the Earth orbits the Sun quicker than Pluto and about a third of candidates 

explained that this was because Pluto was further from the Sun and/or had a much weaker gravitational 

force acting. Some candidates got the orbital time the wrong way round or were unable to explain the 

reason. 
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