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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 are 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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 

2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 

Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 

our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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). 

  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 2 series overview 

J248/02 is the second of two foundation tier papers for the revised specification 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 2019 examination and there was no evidence that 

candidates were short of time. However, unlike previous years there were far more parts than normal 

which were left totally unanswered, suggesting that some candidates were losing confidence in their 

abilities. This was especially marked with lower scoring candidates. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• identified the key words in each question part. 
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  

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

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

• in calculation questions, showed their 
working. The majority of candidates got the 
answers to calculations wrong, and their 
working is their only way of gaining marks. 
Candidates are not penalised for incorrect 
working. 

• left questions blank, guaranteeing a mark of 
zero. Examiners look for ways in which to give 
candidates marks, not for reasons to deduct 
marks. It is always better to write something 
than nothing 

• had difficulty in basic mathematical 
manipulations 

• gave explanations which, while relevant to the 
question, lacked sufficient detail, e.g. 
“pollution”, or “harmful”. 
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Section A overview 

Section A is made up of objective questions, and candidates very sensibly attempted all of them. 

 

Question 1 

This question showed up considerable confusion in the minds of candidates, and answers were evenly 

spread across all four alternatives. 

 

Question 2 

Almost all candidates knew the test for oxygen, with A being the most common incorrect response. 
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Question 3 

Most candidates recognised that an enzyme is a catalyst found in living systems. 

 

Question 4 

A few candidates knew the chemical test for ethene, while most went for options B or C. 
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Question 5 

Higher scoring candidates often recognised D as the formula of propanoic acid, with options B & C being 

the most common alternatives. 
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Question 6 

Higher scoring candidates often knew that the monomers in DNA are nucleotides. 
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Question 7 

Most candidates were clearly familiar with the fractionation of crude oil, and all but the lowest scoring 

answered this confidently and correctly. This familiarity was confirmed by their answers to Question 16. 
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Question 8 

The concept of a dynamic equilibrium was familiar to most, and while higher scoring candidates excelled, 

many with more modest achievements were also able to choose the correct answer. Those who were 

uncertain tended to choose between the other options fairly equally. 

 

Question 9 

This was well answered by high scoring candidates, with others tending to go for options A or B. 
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Question 10 

Atom economy as a concept is poorly understood, although it was pleasing to see that almost all 

candidates intuitively realised that it could not go above 100%, so option D was rarely chosen. 
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Question 11 

It is possible that candidates treated this as a memory task rather than one that requires an 

understanding of the reactivity series, and did not link the information in the introduction to the options in 

the table.  
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Question 12 

Answers B and C were most often chosen, suggesting candidates find it much easier to think in terms of 

electrons rather than ion formation. 

 

Question 13 

The response to this question was similar to that for Question 1, suggesting that chemical tests in 

general are not well known.  
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Question 14 

High scoring candidates realised that the other product must be C6H14, with many others showing partial 

understanding by suggesting C6H12. 

 

Question 15 

While low scoring candidates struggled with this, higher scoring candidates successfully recognised that 

the reaction slows with time. 

  



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2022 Examiners’ report 

 16 © OCR 2022 

Section B overview 

Section B contains a mixture of objective style questions and those requiring a longer response. 

 

Question 16 (a) 

All the compounds were chosen almost equally, although A less than the others. 

 

Question 16 (b) 

While many candidates recognised that the other compounds were alkenes, those who didn’t appeared 

not to recognise the any names given and seemed to choose fairly randomly. 
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Question 16 (c) 

Carbon dioxide was far better known as a product than water, and hydrogen was often given as the 

second product.  

Exemplar 1 

A large minority of candidates gave this response, suggesting that even though they didn’t know the 

response, they were interacting intelligently with the context of the question. 

 

Question 16 (d) 

Candidates showed a clear understanding of which terms might apply to which gaps, even if they did not 

choose the correct one from each pair. For example, the main alternative to ‘condense’ was ‘evaporate’, 

and for ‘fractions’ was ‘polymers’.  

The most frequent error was to suggest that the vapours get hotter as they rise up the column. 
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Question 16 (e) 

Most candidates clearly understood that it is a resource that will run out. The main error was to suggest 

exactly the opposite, that it can be re-used. 

 

Question 17 (a) 

Few candidates knew how to work out a theoretical yield, but were frequently able to gain intermediate 

marks for calculating the molar mass of ammonium nitrate. 
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Exemplar 2 

The candidate gets a mark for calculating the molar mass of ammonium nitrate and a second mark, even 

though the calculation is incorrect, as the incorrect final response has been rounded to a number with 3 

significant figures. 

 

Question 17 (b) 

Atom economy as a term was understood by very few. Most candidates thought it meant that there were 

equal numbers of atoms on each side of the equation. Some calculated the total masses on each side of 

the equation to show that it was 100%. 

This difficulty also showed up in Question 10 

Misconception 

Atom economy is NOT the same as a balanced equation. 

Atom economy is NOT the same as conservation of mass. 
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Question 17 (c) 

Candidates found this question challenging. They either knew what to do, and at most lost a mark for 

giving the incorrect number of significant figures, or they didn’t know where to start at all. Very few 

intermediate marks were given. 

 

Question 17 (d) (i)  

There are two aspects evident from the answers to this question. Firstly, it was asking about the very 

specific use of the term ‘essential elements’ as applied to fertiliser, so in that context the other two have 

to be phosphorus and potassium. However, many candidates suggested carbon dioxide and water, or 

sunlight and water, suggesting that because they had shifted to a horticultural context they had moved to 

a more everyday use of the term ‘element’. 

Assessment for learning 

‘Essential elements’ in this context are nitrogen, phosphorus and potassium only. 
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Question 17 (d) (ii) 

In general, this question was well answered. However, some candidates did not make it obvious which 

parts of their answer were advantages and which were disadvantages. As examiners were seeing the 

same points being put into opposite camps by different candidates, we had no way of knowing what was 

meant if it was not clearly indicated, which unfortunately meant we could not award marks. 

Assessment for learning 

Advantages and disadvantages should always be clearly labelled. 
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Question 18 (a) 

Most candidates correctly chose the last option. The most common mistake as to go for the first option. 
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Question 18 (b) (i) 

Most candidates correctly chose the petrol car. 
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Question 18 (b) (ii) 

This caused more confusion, many candidates going with expectation. However, a significant majority 

correctly identified that this particular graph shows the electric car as responsible for more carbon 

dioxide over its lifetime. 

 

Question 18 (c) 

Higher scoring candidates cited detail such as melting ice caps as well as an overall term such as ‘global 

warming’. Damage to the ozone layer was often quoted as the second problem, along with general 

statements such as ‘air pollution’. 

Exemplar 3 

Examiners allowed one general response such as global warming but the second mark had to be for a 

more specific response, in this case the reference to rising sea levels. 
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Question 18 (d) 

Most candidates had an excellent understanding of other ways of charging the car, with solar panels 

being by far and away the most frequent answer. Less successful candidates sometimes missed the 

point of the question, although nevertheless engaged with the context, by suggested plugging the car 

into an electrical socket. 
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Question 19 (a) 

This question was answered well. However, a number of candidates chose electrical conductivity as a 

significant factor. 
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Question 19 (b) 

This question was well answered 

 

  



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2022 Examiners’ report 

 28 © OCR 2022 

Question 19 (c) 

Most candidates had a good understanding of ratio and were able to simplify the two numbers involved. 

 

Question 19 (d) 

The answer was often given in terms of the disadvantage of iron rather than the advantage of 

poly(chloroethene) and this was, of course, completely acceptable. Corrosion resistance and weight 

were the two most common suitable factors given, and while justification could be made for all manner of 

properties, these were the answers most likely to gain marks. 

Melting point was the most frequent response that was not given marks. 
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Question 19 (e) (i) 

The answer ‘because it has three hydrogens and not four’ was frequently seen, and while it gets part of 

the way there, it wasn’t enough to gain a mark.  

Another frequent answer was ‘because it has a double bond’, showing that candidates had looked at the 

formula but unfortunately chosen the wrong feature. 

 

Question 19 (e) (ii) 

Almost all candidates drew in a double bond, not realising that it breaks to form the polymer. 
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Question 20 (a) 

The question stem has already told candidates that carbon monoxide is an atmospheric pollutant and a 

problem, so this was an invitation to candidates to demonstrate their more detailed knowledge. More 

general references to it being dangerous, or to killing people, were not enough. 

The most successful candidates discussed the fact that it is toxic, and that it has an effect on the 

respiratory system. Others went for the usual culprit and wrote that it would damage the ozone layer. 

 

Question 20 (b) 

As in the previous part, there were many answers stating that it is harmful, which is not going any further 

than what is given in the question. 

‘Acid rain burns the skin’ was seen quite frequently, but was not allowed. 
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Question 20 (c) (i) 

A few candidates appeared to double think themselves and went in for complex calculations, but in 

general this question was very well answered.  

 

Question 20 (c) (ii) 

This was very well answered. 
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Question 20 (d) 

While very few candidates could work out how to calculate the mass of the nitrogen monoxide, those 

who attempted this question often picked up some marks for calculating relevant molar masses. 
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Question 21* 

Most candidates were clearly familiar with the Periodic Table and discussed reactivity trends down 

Groups 1 and 7, and also electron configurations. They often tied electron shells in to ideas of how tightly 

electrons are held, and discussed electron loss and gain. In this respect the seemed to do better than in 

Question 12, which looked at metal ion formation and reactivity. 

That the Group 1 elements are less reactive at the top of the group had gone in really strongly, but 

unfortunately it led to many candidates stating that sodium must be unreactive. 

There were others who remembered the trends the wrong way round, but it was clear that the underlying 

ideas had definitely gone in. 

They were less certain about properties, and frequently did not mention any, or assumed that their 

statement about electron configuration would be enough. 
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Question 22 (a) 

There were many worthwhile attempts to answer this question. 

 

Question 22 (b) 
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This question and the next both overlap with the higher tier paper. 

Most candidates plotted the points accurately, but either went on to join the dots or to draw a straight line 

which ignored the last four points. 
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Question 22 (c) 

Many candidates could state that more gas was produced in a given time, and some took this further and 

made reference to rate of reaction or to the slope of the graph. 

 

Question 22 (d) 

Almost all candidates realised that something had been kept constant, and higher scoring candidates 

realised that it was the volume of hydrogen peroxide. The majority of candidates stated that the amount 

of catalyst was significant. 

While candidates can often state that catalysts do not affect the outcome of a reaction, this question 

showed that their understanding of this concept was much less secure. 

 

Question 22 (e) 

Candidates seemed to treat this question as a much more challenging task than it was intended to be. 

The most common answers were probably 36 or 18.5, but other quite complex calculations were seen. 
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Question 22 (f) 

This question has three components, the experiment, the results, and how the results would show the 

reaction is faster. 

The basic idea of repeating the experiment was understood by many. A lot of candidates then gained 

marks for stating that the new experiment should be conducted at 30°, although stopped there. More 

successful candidates indicated what measurements should be taken and how the results would show 

that the reaction is faster. 

  



GCSE (9-1) Gateway Science Chemistry A - J248/02 - Summer 2022 Examiners’ report 

 38 © OCR 2022 

Question 23 (a) 

This was the second of the questions to overlap with the higher tier. 

There was a wide range of suggestions, with chlorine, sodium chloride, and copper possibly being the 

most frequent. 

 

Question 23 (b) 

Several candidates correctly suggested carbon dioxide, with hydrogen or oxygen being the most popular 

alternatives. 
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Question 23 (c) 

High scoring candidates quite often realised that the gas would be chlorine, with other candidates 

suggesting not only a range of gases but also substances which are clearly solids. 

 

Question 23 (d) 

Candidates seemed to split into two schools of thought, those that suggested red/yellow/orange and 

those that suggested variations on green-blue.  

 

Question 23 (e) 

High scoring candidates successfully pointed to the relative reactivities of carbon and copper. 
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Question 23 (f) 

Aluminium was well recognised, whereas most candidates suggested the other component of brass is 

iron. Medals and coinage were the most common suggestions for bronze, although some candidates 

suggested drinks cans. 
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