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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). 
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Paper 2 series overview 

This paper is designed to assess content from Topics P5 to P8 as well as P9 and with assumed 

knowledge of Topics P1 to P4. Thus, this paper requires candidates to have knowledge and 

understanding of all the topics within the course. The last two questions overlap with the Higher tier 

paper. 

While there was no evidence to suggest that candidates were short of time in answering the paper, the 

last question on radioactivity proved to be very challenging with several parts omitted. 

A number of questions required candidates to analyse information and ideas. Candidates should be 

encouraged to practise interpreting data both qualitatively and quantitatively from different sources. 

There were also a number of questions where candidates needed to interpret graphs. 

There were a number of questions where candidates needed to carry out a numerical calculation. Where 

an equation needs to be recalled, candidates should be encouraged to write the equation down as a first 

step. In other numerical questions, candidates should identify the data to use and show how they 

substitute the data into the equation, before calculating the response. Candidates should also carefully 

consider the units of their data. 

On this paper, for Question 17 (a), candidates had the opportunity to demonstrate their knowledge and 

understanding of physics by constructing their own response. It is important that candidates respond to 

the question set, and do so in a logical way with clear explanations.  

In questions where an explanation is required, candidates should be encouraged to use the number of 

answer lines and the marks for the particular sub-part as a guide to the length of their responses. 

Candidates should also make sure that they use appropriate physics terms correctly in their responses. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• used the white space in multiple choice 
questions for working and eliminated incorrect 
responses 

• in numerical questions stated the equation 
used, rearranged the equation and substituted 
the data before writing the response 

• used technical terms correctly 

• structured responses logically 

• related explanations to the question. 

• did not use the white space in multiple choice 
questions for rough work 

• in numerical questions, often just wrote down 
a final response, omitting both a relevant 
rearranged equation and the substitution of 
the data 

• gave vague responses rather than relating 
their explanations to the question set. 
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Section A overview 

Section A of the paper has fifteen multiple choice questions, each worth 1 mark. Candidates should be 

given the opportunity to practise these types of questions under timed conditions. In particular, 

candidates should be encouraged not to spend too long on any question, and also to read the whole 

question including all the possible options.  

In numerical questions, candidates should be encouraged to use the “white” space around the question 

to show equations and working. This should help them to respond to the question and assist them with 

checking their response. 

In other questions, as candidates read through the question, a useful technique is to use small crosses 

to eliminate incorrect options. 

 

Question 1  

This question was generally well answered; however, a range of incorrect responses were seen. 
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Question 2  

Overall, the majority of candidates chose the correct response (5 complete waves). A large minority of 

candidates chose B, the peak-to-peak distance.  

Assessment for learning 

 

Candidates should understand the terms amplitude, frequency, period and wavelength and be 

able to interpret information to determine these quantities.  
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Question 3  

Most candidates answered this question correctly. 
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Question 4  

This question was poorly answered. The majority of candidates chose option B, presumably confusing 

the electromagnetic radiation leaving the atom with an electron being lost. 
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Question 5  

The majority of candidates did not give the correct response. It is expected that candidates should be 

familiar with the wiring inside a standard mains plug. 
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Question 6  

This question was answered well. 

 

Question 7  

This question was also answered well. 
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Question 8  

The majority of candidates chose the correct response. A number of candidates incorrectly selected 

either B or C. 

 

Question 9  

The majority of candidates did not gain credit for this question. Answer A was the most common 

incorrect response. Many candidates did not understand that kW h means kW  h and did not relate this 

to power  time. 
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Assessment for learning 

 

Candidates should be encouraged to understand compound units. For example, J / s is joule 

divided by time (i.e. the unit of power). It matches the equation power = work done ÷ time. 

In this case kW h matches the equation work done = power  time. 

 

Question 10  

Nearly half of the candidates selected answer A as the correct response. A common incorrect response 

was B. 
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Question 11  

This proved to be a challenging question with a range of options selected.  
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Question 12  

A small minority of candidates chose the correct response. The common incorrect response was C, 

where candidates understood that the ‘1’ represented the number of protons, but did not recall that the 

‘3’ represented the number of protons + number of neutrons. 
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Question 13  

Most candidates gained credit for this question. 

 

Question 14  

This question proved challenging, with a range of responses given. 
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Question 15  

Very few candidates gave the correct response. Most candidates correctly calculated the time for the 

pulse to reach the seabed, but did not double their answer for the time for the pulse to return to the ship. 
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Section B overview 

Candidates should be encouraged , to underline key information and data as they read each question. 

When answering explanation type questions, candidates’ responses should relate to the question. Their 

responses should include the relevant detailed knowledge and understanding. Vague responses do not 

gain credit. 

In numerical questions candidates should be encouraged to write down the equation they are using, 

substitute the numbers into the equation and then evaluate the response, e.g. 

• equation 

• rearrange the equation 

• substitute the data 

• consider the units 

• evaluate 

• consider whether the response looks correct. 

The level of response (LOR) question required candidates to plan an experiment. Candidates should 

have the opportunity of practising writing plans, to include the method including measuring instruments, 

identifying the quantities that need to be kept constant and relevant safety precautions. 

 

Question 16 (a) (i)  

Most candidates correctly joined the correct description for the red giant stage and the black dwarf stage. 

The understanding of the term nebula proved challenging. 
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Question 16 (a) (ii)  

Main candidates did not realise that the main sequence star was missing from the lifecycle. 

Assessment for learning 

 

Candidates should understand the lifecycle of a star, including the names of stars at different 

stages. 

 

Question 16 (b) (i)  

Many candidates did not realise that gravity caused the nebula to collapse to form a star. Fusion was 

often given as the answer. 

 

Question 16 (b) (ii)  

Most candidates incorrectly stated that the gravitational force was greater than the outward force. 
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Question 16 (c) (i)  

Many candidates appeared confused. A range of responses were given. Some candidates selected A, 

not understanding that nuclei were involved in that diagram. Other candidates were clearly confused by 

the term fission and fusion. 

 

Question 16 (c) (ii)  

Again, a range of responses were given indicating a misunderstanding of fission and fusion. 

Assessment for learning 

 

Candidates should understand the various terms used in describing atoms, for example, 

atom, electron, neutron, proton, nucleus and how these relate to the processes of fission, 

fusion and radioactive decay. 
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Question 17 (a)*  
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Many candidates correctly identified that a timing device such as a stopwatch and a thermometer would 

be needed. 

Most candidates stated either the amount of water or starting temperature should be controlled. It would 

be better to state that the volume of the water is kept constant. This would then refer to a quantity 

(volume or mass) and would indicate what is meant by controlled. 

The points above address the first and third bullet points, but do not answer the main question of 

describing the experiment or writing about student A’s method (second bullet point). Candidates should 

be encouraged to include as much relevant information as possible. 

Many lower scoring candidates just described the diagrams rather than extending the method. To gain a 

higher level, candidates could have discussed the measurement of the volume or mass of the water. 

Few candidates discussed varying the thickness of the cardboard or measuring the thickness with either 

a ruler or calliper. 

Candidates should also have stated that they would either record the temperature after a fixed time or 

record the time taken for the temperature to decrease by a fixed amount. Some high scoring responses 

discussed recording the temperature every minute and plotting a graph of their results. 

In describing the experiment, candidates should also include a relevant safety precaution. 

Assessment for learning 

 

Candidates should practise writing methods for experimental procedures. Methods should 

include: 

• measuring the independent and dependent variables; including suitable measuring 
devices 

• quantities that need to be kept constant 

• safety precautions 

• how to obtain accurate results. 
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Exemplar 1 

This response clearly states the use of a thermometer and a timer, as well as stating that a quantity to be 

kept constant is the volume of water used. This answers bullet points one and three. The response also 

gives some method by checking the thermometer at equal time intervals, and stating measuring out the 

volume of water. Overall the scientific content is Level 2 and the communication mark is met, so this 

response was given 4 marks. 

To improve this response, the candidate could have stated the measuring instruments to measure the 

thickness of the carboard and the volume of water. It could have been made clear that the experiment 

was being repeated for different thicknesses of cardboard. It could also have been made clear that the 

starting temperature was kept constant each time. A safety precaution could have been described. 
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Question 17 (b) (i)  

The majority of candidates stated that the temperature decreased. High scoring responses stated that 

“as the time increased, temperature decreased”. Many lower scoring candidates just stated that the two 

sets of results were the same (in effect, answering the next question). 

 

Question 17 (b) (ii)  

Many candidates correctly identified that the results were very similar. 
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Question 17 (b) (iii)  

This question tested whether candidates know how a graph would show whether two quantities are 

directly proportional. Many lower scoring candidates stated vague responses about there not being 

numbers on the axes. The simplest responses referred to the line being curved or not being straight and 

to the line decreasing. Candidates could also have stated that the line did not pass through the origin. 

Assessment for learning 

 

Candidates should understand how to test graphically that two quantities are directly 

proportional. 

Candidates should understand that if two quantities are directly proportional, then a graph 

plotted between the two quantities should be a straight line that passes through the origin. 

 



GCSE (9-1) Gateway Science Physics A - J249/02 - Summer 2023 Examiners’ report 

 

 xxx © OCR 2023 

Question 18 (a)  

This question was well answered with most candidates stating coal and solar. 

 

Question 18 (b)  

Many candidates identified that the angle was 90 and went on to state 25%. Candidates should be 

encouraged to show their working. 

A few candidates used a protractor. 

A few candidates used data from the wrong year. 
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Question 18 (c)  

Most candidates correctly stated wind and gas. A common error was stating nuclear instead of gas. 

 

Question 18 (d)  

High scoring responses clearly substituted the numbers into the given equation. 

Some candidates used the wrong value for the denominator. Other candidates did not multiply by 100 

giving an answer of 0.1% 

Candidates should be encouraged to show their working. In this question, a candidate who showed their 

working, but omitted to multiply by 100 gained an answer of 0.0769. This rounded to 0.1%, which gained 

2 marks. A candidate who just wrote 0.1% did not gain any credit, since there was no demonstration of 

how the candidate achieved the answer. 
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Exemplar 2 

This response clearly substitutes the numbers into the given equation and scores 2 marks. 

The candidate has then calculated the answer, but has not rounded it correctly to one decimal place. 

The candidate may have obtained the correct answer, if they had written down the calculator display 

(7.69230…), and then rounded the answer to one decimal place.

 

Question 18 (e) (i)  

Vague responses, such as it is bad for the environment, did not score marks. Candidates needed to 

explain why it was bad for the environment. Many candidates correctly identified that coal was non-

renewable. Other candidates stated the change in commitment to greener energy policies. 
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Question 18 (e) (ii)  

This question proved to be challenging, and many candidates gave a general response, rather than 

specifically why, on a particular day, coal was providing 3% of the UK’s power. Answers in terms of 

people working from home due to covid did not gain credit. 

Some candidates repeated the question, stating that the demand was not being met. 

High scoring responses realised that there was perhaps not enough wind to drive turbines, and that the 

sun may not be shining to produce enough solar energy. A few candidates discussed that cold weather 

may have increased the demand. 

 

Question 19 (a) (i)  

The majority of candidates scored at least 1 mark. Candidates are expected to know the main groupings 

of the electromagnetic spectrum, and to know the order in increasing wavelength, frequency and energy. 
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Question 19 (a) (ii)  

The majority candidates knew that as the wavelength increase the frequency decreases. The common 

incorrect response was ‘increases’. 

 

Question 19 (b)  

This question was answered well. Candidates should be encouraged to add a straight line to the graph 

to assist in the read-off from the graph. 
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Question 19 (c) (i)  

This question proved challenging, with all types of electromagnetic waves given as a response. It was 

expected that candidates would use a similar technique to the previous part by drawing a line on to the 

graph. Having determined the wavelength, candidates then needed to use the table to determine the 

type of electromagnetic wave.  
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Question 19 (c) (ii)  

This question also proved challenging with a number of different theories proposed by candidates. 

 

Question 20 (a)  

This question was answered well, with most candidates correctly multiplying the numbers together. 

Higher scoring candidates clearly showed their working. 

 



GCSE (9-1) Gateway Science Physics A - J249/02 - Summer 2023 Examiners’ report 

 

 6 © OCR 2023 

Question 20 (b)  

This question was answered well, with most candidates correctly multiplying the numbers together. High 

scoring candidates clearly showed their working. 

Some lower scoring candidates gave an answer of 4000 J – omitting to square the speed. Substituting 

the numbers into the given equation would have scored these candidates 1 mark and possibly helped 

them to calculate the final answer. 

Assessment for learning 

 

Candidates should make sure that working is shown for all numerical calculation questions. 

A possible approach is: 

• equation 

• rearrange the equation 

• substitute the data 

• consider the units 

• evaluate 

• consider whether the response looks correct. 
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Question 20 (c)  

This question was challenging, and there were many vague responses. The question specifically asked 

for candidates to write about energy stores. 

Very few candidates stated that the difference between the potential energy at the top of the hill and the 

kinetic energy at the bottom of the hill was because the thermal energy store had increased. 

Possible explanations included the energy being transferred by heating due to work done against friction. 

Assessment for learning 

 

Candidates should understand energy stores and transfers when a system changes for 

common situations. 

 

Question 20 (d)  
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This question appeared to be more challenging. Higher scoring candidates correctly substituted the data 

into the given equation. Some candidates gave the efficient as a percentage – 40%; this gained full 

marks. 

The common error was to divide 120 000 by 48 000, giving an answer of 2.5. Candidates should be 

encouraged to underline data in the question so that they can substitute the data correctly into an 

equation. 

Other candidates found the percentage of energy transferred to the thermal energy store. 

 

Question 21 (a)  

This question was answered well, with the majority of candidates correctly completing the bar chart. 

Some lower scoring candidates omitted the question or drew the thinking distance as six small squares 

high rather than 6 m (three small squares). 
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Question 21 (b)  

The majority of candidates estimated that the thinking distance was 18 m. A range of 17 m to 19 m was 

allowed for candidates who used a ruler on the graph and estimated the thinking distance. 

The braking distance value was often incorrect – many candidates choosing about 70 m (which is 

approximately the stopping distance). Many higher scoring candidates correctly chose 54 m and other 

higher scoring candidates estimated a sensible value from the graph which also gained credit. 

Misconception 

 

Many candidates did not appreciate the difference between stopping distance and braking 

distance. 

Candidates should understand the terms thinking distance, braking distance and stopping 

distance. 

 

Question 21 (c)  

A minority of candidates stated stopping distance. Lower scoring candidates often stated metres. 
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Question 21 (d)  

This question tested the understanding of factors that affect thinking distance and braking distance. A 

number of candidates stated ‘decreases’ in their responses to thinking distance for both drinking alcohol 

and higher speed. 

Few candidates scored full marks on this question. 

Assessment for learning 

 

Candidates should be able to describe the impact of different factors on thinking distance and 

braking distance. 
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Question 21 (e) (i)  

Most candidates correctly multiplied the force of 5600 N by 20 m. However, many responses did not 

state a correct unit. The common error was to state N / m. 

Assessment for learning 

 

Candidates should understand how units combine together. For example, N m means N 

multiplied by m whereas N / m means N divided by m. 

 

Question 21 (e) (ii)  

Most candidates realised that the double-decker had more mass. Ideally, in this type of question, 

candidates should be encouraged to state a quantity that it is changing. In this case the double-decker 

would have a large kinetic energy due to its mass. There were many vague responses such as heavier 

which also gained credit. 
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Question 22 (a)  

The majority of the candidates correctly identified two of the objects. The common error was to 

interchange convex and concave lenses. 
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Question 22 (b)  

This question required candidates to rearrange the equation, so that frequency was the subject. Many 

lower scoring candidates just multiplied the numbers together. 

Having substituted the data into the equation, candidates then needed to give the answer to two 

significant figures. Common mistakes were to omit the power of ten (1014) from the final answer or to 

incorrectly round the answer. Candidates should be encouraged to write down the figures from the 

calculator display before rounding. 
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Question 22 (c) (i)  

The common mistake was to state that the colour of the shirt would be purple rather that understanding 

that blue light would be absorbed by the red shirt. 

 

Question 22 (c) (ii)  

Candidates needed to understand that the white number would reflect the red light, so that the number 

would also appear red. Some candidates incorrectly stated that the red light would be absorbed. Other 

candidates gave vague responses explaining that the shirt and number would ‘blend in’ without 

explaining why. 

Assessment for learning 

 

Candidates should understand the absorption and reflection of different coloured light. 
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Question 23 (a) (i)  

Answers were often vague. Some candidates stated that the half-life was long enough for the leak to be 

detected. Very few candidates stated a detailed reason why 15 hours was short enough. There were 

many vague responses in terms of less harm, rather than stating it would not be radioactive or 

contaminate for too long. 

Assessment for learning 

 

Candidates should understand the meanings of the words radioactive, contamination, 

irradiation and the phrase ionising radiation. 
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Question 23 (a) (ii)  

This question was challenging. A few candidates stated that beta and gamma were very penetrating, but 

did not relate the response to the question, and that the beta and gamma would be able to pass through 

the earth. 

 

Question 23 (a) (iii)  

Answers to this question often lacked the necessary detail. It was expected that candidates would relate 

their responses to radioactivity, with a statement that the stable isotope would not emit ionising radiation. 

 

Question 23 (b)  

This question was challenging, with many candidates not understanding that the amount of radiation 

detected would increase where the leak was situated.  
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Question 23 (c)  

A small minority of candidates gained credit on this question. Credit was given for realising that there 

were two half-lives. To determine the mass remaining there were two methods. One method was to take 

the mass and multiply it by 0.5number of half-lives, e.g. 12  0.52 = 3. The alternative method was to take 12 

and half it twice, e.g. 12 → 6 → 3. 
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and gives you unlimited users per centre. We need an Interchange 
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