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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 
J248/02 is the second of two foundation tier papers for Chemistry A (Gateway Science). It assesses 
topics C4-C7, and assumes some knowledge of topics C1-C3. 

The overall standard was similar to that in the 2022 examination and there was no evidence that 
candidates were short of time. However, as last year, examiners were worried by a significant number of 
candidates who failed to attempt questions which required more than a one word answer. In previous 
years even the lowest scoring candidates have been willing to tackle questions which they see as 
difficult, and consequently have picked up useful marks for showing even partial understanding. This 
trend was especially marked with lower scoring candidates, who were also missing out multiple choice 
questions in some instances. 

The examination is a time of considerable stress, and it is easy to misunderstand precisely what the 
question is asking. It is always a good strategy to underline key words in the command line(s) of the 
question.  

Hopefully, centres will be able to support candidates to have more confidence in their knowledge in the 
next series by using resources that are available on ExamBuilder and Teach Cambridge. For example, 
the candidate exemplars may be able to show how even 1 or 2 marks on longer response questions can 
make all the difference. The multiple choice topic quizzes could also be used to help train candidates to 
eliminate the obviously incorrect responses to improve chances of success.  

 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• identified the key words in each question part  

• realised that information which they recalled 
might not always quite fit the demands of the 
question, and so were prepared to modify their 
response in the light of this 

• could decide which information might be 
significant and which not, especially in tables 

• in calculation questions, showed their working. 
Many candidates get the answers to 
calculations wrong, and their working is their 
only way of gaining credit. Candidates are not 
penalised for incorrect working. 
 

• left questions, including multiple choice 
questions, blank, guaranteeing a mark of 0 

• had difficulty in basic mathematical 
manipulations 

• gave explanations which, while relevant to the 
question, lacked sufficient detail, e.g. ‘pollution’ 
or ‘harmful’. 

 

  

https://www.ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://www.ocr.org.uk/qualifications/teach-cambridge/
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Section A overview 
Section A is made up of objective questions, and almost all candidates very sensibly attempted all the 
questions. 

 

Question 1  

This question was well answered, with the most common alternative being B, Green-blue. 

 

Question 2  

High scoring candidates recognised the test for chlorine gas. 
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Question 3  

Nearly two-thirds of candidates gained this mark. That particles had more energy when warm was well 
understood. 

 

Question 4  

Almost all candidates knew that both air and water are necessary. 
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Question 5  

The formula for ethanol was recognised by half the candidates, with D being the most common 
alternative. 
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Question 6  

A good majority of candidates knew that chlorine is used to treat tap water. 

 

Question 7  

The vast majority of candidates assumed that water was the substance that cannot be produced during 
combustion. 

Assessment for learning 

 

Remember that the first line of questions like these usually contains a very important clue, in 
this case that methane is a hydrocarbon. If candidates highlight or mark any important facts in 
the introductory line it helps focus on what the question is asking. 
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Question 8  

A and B were the most popular choices, in roughly equal numbers. 

 

Question 9  

A and C were the most popular choices. 
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Question 10  

High scoring candidates correctly chose option C, with B the second most popular choice. 

 

Question 11  

High scoring candidates knew that the forward and backward rates are the same, with option C being 
second most popular. 
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Question 12  

Galvanising was recognised by most candidates. A good two-thirds of candidates successfully answered 
this question.  

 

Question 13  

Most candidates showed clear appreciation of conservation of matter and scored well on this question. 

 



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2023 Examiners’ report 

 13 © OCR 2023 

Question 14  

Answers were almost evenly split between A, C and D. 

 

Question 15  

High scoring candidates often, but by no means always, chose the correct option, B. A lot of candidates 
went for the reverse pattern, C. 
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Section B overview 
Section B contains a mixture of objective style questions and those requiring a longer response. 

Question 16 (a)  
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Many candidates successfully discussed differences in times, and high scoring candidates went on to 
link these differences to particular concentrations of acid to gain the second mark.  

Some responses missed the instruction to ‘use the results’, and instead discussed the effect of surface 
area on rate without making any reference to the times, or described how the increase in concentration 
of acid affected reaction times without referring to the ribbon and the powder. 

Low scoring candidates often showed their understanding of the question but unfortunately their 
responses did not take their explanation any further than the information given in the question itself. For 
example, writing ‘the table shows the powder is faster’ rather than showing how the table does this. 

Assessment for learning 

Try to say more than the question is already telling you. The question itself will give you a clue 
of how to do it. 
 

 

Question 16 (b) (i)  

A significant number of candidates did not attempt this part. High and medium scoring candidates 
realised that the rate would increase, but a significant minority appeared to confuse rate with time and 
suggested it would decrease.  

 

  

Misconception 

Candidates often suggested that an increase in rate was caused by an increase in time. 
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Question 16 (b) (ii)  

Most candidates appreciated that there would be more particles in the same space, gaining the first 
mark. However, arguing that this would lead to more collisions was not enough to gain the second mark. 
Higher scoring candidates discussed the effect on collision frequency.  

There was a significant number who argued that the increase in concentration would mean the particles 
moved faster and had more energy, and another group who suggested that increased concentration 
would slow the reaction down. 

A small group assumed that higher concentrations slowed reactions, either because there were more 
particles to react or because they became more crowded so couldn’t move around as easily. 

Misconception 

Increase in concentration does NOT affect particle speed. The only factor which affects particle 
speed is temperature. 

 

 

  

Misconception 

Increasing the number of collisions is an insufficient explanation of an increase in rate, it should 
be increased chance/frequency of collision. 



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2023 Examiners’ report 

 17 © OCR 2023 

Question 16 (c)  

While this question was found to be very challenging, and few candidates realised that it would be 
difficult to measure such a small mass change, all the responses showed thought on the part of 
candidates. 

Most candidates appeared to visualise the problem as how to weigh the gas evolved rather than how to 
measure the change in mass during the reaction, so there were often suggestions along the lines of ‘you 
can’t catch all the gas’. 

Other responses showed more basic misunderstandings such as ‘you can’t use mass to find rate’ or ‘we 
only know the mass loss, not the time it took’. 

General responses such as ‘it won’t be accurate’ did not gain credit as examiners were looking for the 
reason the inaccuracy might be there. 

 

Question 16 (d)  

Most candidates had clearly experienced the test for hydrogen and were able to discuss the ‘squeaky 
pop test’. The most common alternatives were ‘relights a glowing splint’, ‘use litmus’, ‘turns limewater 
milky’, and ‘flame test’. 
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Question 16 (e)  

This question proved to be tricky for many, though most candidates were prepared to show their working 
and so examiners could give them credit for at least calculating the relative molar mass of hydrogen. 

 

Question 17 (a)  

Almost all candidates identified Y as the non-metal for the first mark, and well over half of them gave 
electrical conductivity as the most appropriate reason. Candidates who gained 1 mark often listed all 
properties for Y, rather than selecting the relevant one. 
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Question 17 (b)  

This was slightly less well answered with some candidates suggesting Y for both parts. 

 

Question 17 (c) (i)  

A large number of candidates did not attempt this question, so were unable to gain any marks. 

The question asked candidates to compare, so it was essential that they discussed both transition 
metals as well as Group 1. Many suggested that Group 1 metals have higher boiling points and don’t 
conduct electricity.  
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Question 17 (c) (ii)  

Most candidates knew that catalysts speed up reactions, and higher scoring candidates went on to say 
that they are not used up.  

Assessment for learning 

There are almost always 2 marks available for a catalyst definition, one for ‘speeds up the 
reaction’ and the other for ‘and are not used up/are recoverable’. 
 

 

Question 17 (d)  

Candidates very sensibly took their cue from the question and discussed reactivity, but the actual use of 
carbon was not widely known. A sizeable minority of candidates discussed electrolysis. 
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Question 17 (e) (i)  

This part was answered well, with both high scoring and medium scoring candidates understanding how 
to write a simple equation. 

 

Question 17 (e) (ii)  

Answers to this question showed an unusual distribution. Candidates either scored all 3 marks, or 
appeared to get totally confused over what to do, though still picked up 1 mark for the number of decimal 
places in their answer.  
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Question 18 (a)  

Many candidates gained the first mark by using the correct formulae, and the highest scoring candidates 
went on to balance the equation correctly. One of the more common formula mistakes was to use atomic 
oxygen. 

Question 18 (b) (i), (ii) & (iii) 
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The points on the graph were accurately plotted, any mistakes usually being by exactly half a kilojoule.  

Good curves of best fit were drawn, with most going through all the points and avoiding the corners of 
the graph paper. The curve was challenging freehand, especially for left-handed candidates, so 
allowance was made for wavy lines that followed the points. As usual, lines drawn from point to point 
with a ruler did not gain credit.  

The estimates were almost universally accurate. 
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Exemplar 1 

Some candidates got both marks for accurately plotting the points but were uncertain of what to do at the 
ends of the graph. In this case it is also one of the few graphs where the rest of the line is not drawn well. 

 

OCR support 

 

Our candidate exemplars are really useful resources for teacher development but also for 
supporting students. For example, this one from the Maths series (June 2022) indicates how 
different responses for a graph question gained their marks.  

https://teachcambridge.org/item/7be16d70-03c0-4ef6-b739-9b2292fdf39a
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Question 18 (b) (iv)  

A large number of candidates knew that this was an exothermic reaction, with a few suggesting 
endothermic. A small minority appeared not to have come across either term. 

 

Question 18 (c)  

Examiners were pleased to see that most candidates drew the formula correctly; well over two-thirds of 
candidates. 

 

Question 18 (d) (i)  

The greenhouse effect/global warming was well known by all but the lowest scoring candidates, with 
candidates either naming it or describing problems resulting from it. Those who did not get credit usually 
talked about the ozone layer or ‘air pollution’ in general. 
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Question 18 (d) (ii)  

This part was less well answered. A significant number of candidates suggested decreasing the use of 
carbon dioxide, indicating some level of confusion over what was happening. 

Exemplar 2 

Here the candidate has picked up on the words ‘environmental problem’ but unfortunately has lost the 
thread of the question so is discussing the wrong problem. 
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Question 19 (a)  
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High scoring candidates were able to sequence all five stages correctly, and many got three in a correct 
sequence. One of the main stumbling blocks came at stage A, when to add the indicator. 

 

Question 19 (b) (ii)  

Most candidates seemed uncertain how to approach this calculation. Examiners were often able to 
award credit for working out suitable relative molar masses even if the rest of the calculation was flawed. 
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Question 20 (a)  

The most common suggestion was octacosane, accompanied by the statement that boiling point 
increases as you go up the column. Such candidates were still able to gain some credit for linking boiling 
point to molecular size.  
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Question 20 (b) (i)  

Very few candidates could name molecule X as ethene. Ethane was probably the most popular answer, 
which included a lot of wild guesses. 

One of the more frequent suggestions was ‘carbon hydroxide’. 

 

Question 20 (b) (ii)  

While the concept of a general formula was something that most had great difficulty with, high scoring 
candidates were able to distinguish themselves. 
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Question 20 (c) (i)  

A significant number of candidates did not attempt this question and, of those who did, few appreciated 
that the percentages should have added up to 100%. 

Assessment for learning 

Lists of percentages often add up to 100. 
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Question 20 (c) (ii)  

Many candidates saw that fuel oil was in greatest supply, and the most successful realised that the 
crucial factor was that, in this case, the supply was greater than the demand. Almost no candidates 
identified the unsatisfied demand for diesel as a reason why diesel is not cracked to petrol. 

Assessment for learning 

The numbers in a table are never meaningless. If you can spot what the table is trying to tell 
you, you’ve cracked it! 
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Question 21* 

Candidates responded well to this question and often summarised the table quite articulately. Those who 
added their own scientific knowledge to their arguments often went on to score Level 3. 

While the vast majority argued that the aluminium cans would be more environmentally friendly, a few 
candidates made a very clear case for the plastic packaging option. Often this was because they 
discussed the environmental impact of mining. Such candidates received full credit. 



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2023 Examiners’ report 

 34 © OCR 2023 

Exemplar 3 

This candidate has discussed most of the major sections of the table and given an excellent response. 
At present it is a very good Level 2, gaining 4 marks. Had the candidate added some of their own 
knowledge that is not in the table, it would have been a strong Level 3. 

  



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2023 Examiners’ report 

 35 © OCR 2023 

Question 22 (a) (i)  

This question was common to the higher tier paper, and the first four parts were found to be very 
challenging, with high scoring candidates scoring only marginally better than everyone else. A large 
number of candidates did not attempt any of these first four parts.  

Some of the more frequent answers to part (a) (i) were sulfuric acid, sodium chloride, sodium hydroxide, 
and even hydrochloric acid. 

 

Question 22 (a) (ii)  

Most candidates thought the dilution was the significant factor, others that it would affect the colour of the 
precipitate.  
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Question 22 (b)  

Few understood the term ‘anion’, and often gave a metal. Others suggested ‘cream precipitate’ and 
‘white precipitate’. 

 

Question 22 (c)  

There were many brave suggestions, and candidates often saw that there would be two lots of OH- in 
the formula of copper hydroxide, but no-one thought to use brackets to show this and so were unable to 
gain credit. There were some examples of CuO2H2. 
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Question 22 (d)  

While very few arrived at the correct answer, many candidates gained partial credit for their working. 

 



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2023 Examiners’ report 

 38 © OCR 2023 

Question 23 (a)  

This question was common to the higher tier paper. 

Part (a) was well answered, with higher scoring candidates discussing the property and linking it to the 
problem of this particular cup. 
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Question 23 (b)  

This part had the highest omit rate on the whole paper. While higher scoring candidates copied the 
repeating unit from the diagram, they were still unable to gain credit as they did not put in the double 
bond. 

 

Question 23 (c)  

This was very well answered by almost all candidates. The most common partially correct response was 
to link nucleotides to DNA, sugars to proteins, amino acids to starch. 
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