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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 3 series overview 

J248/03 is the first of two examination units for candidates entered for the Higher Tier of the GCSE 

examination for Gateway Science Chemistry A. This unit assesses teaching topics C1, C2 and C3 and is 

50% of the total GCSE. To do well on this paper, candidates need to demonstrate knowledge and 

understanding of scientific ideas, techniques and procedures across all three topics. They need to be able 

to apply their knowledge and understanding to unfamiliar contexts as well as displaying the ability to 

analyse information. Candidates also need to be familiar with a range of experimental procedures and be 

able to think about how an experimental method could be improved.  

J248/03 has an equal emphasis on knowledge and understanding of the assessment outcomes from the 

specification and application of this knowledge. There are less questions which assess analysis of 

information and ideas.  

Centres had clearly worked hard to prepare candidates for this examination, and this was reflected in the 

low question omit rate. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• Constructed and balanced symbol and half 
equations for familiar and unfamiliar 
reactions: Questions 17 (b) (ii), 18 (c) and 22 
(b) (i). 

• Performed standard and novel calculations 
following the required rubric (e.g. clear 
working, units and, where needed, significant 
figures) relating relative formula mass to 
number of atoms in a formula: Question 16 
(d), % yield: Question 17 (b) (i), Rf value: 
Question 20 (a) (i), moles, reacting mass and 
limiting reactants: Question 21 (a), mass of 
atoms: Question 22 (a). 

• Produced a clear, concise and well-structured 
answer for the Level of Response Question 
18 (a). 

• Applied knowledge and understanding to 
questions set in a novel context. 

 

• Found it difficult to apply what they had learnt 
to unfamiliar situations. 

• Found it difficult to construct and balance ionic 
and half equations reactions: Question 17 (b) 
(ii), 18 (c) and 22 (b) (i). 

• Found it difficult to analyse data and then 
make a judgement, or draw a conclusion, in 
relation to the data, e.g. Questions 18 (a), 20 
(a) (ii) and 21 (b). 

• Found it difficult to analyse information to 
develop experimental procedures or to 
describe improvements to a specific 
procedure, e.g. Questions 17 (a) (iii), 19 (c) 
and 20(c). 

• Showed imprecise use of scientific 
terminology, e.g. Questions 16 (c), 17 (a) (iii), 
19 (b), 21 (b) (ii) and (iii), and 22 (b) (ii). 

 

When answering multiple choice questions, centres should encourage candidates who wish to change an 

answer to cross through their answer and write their new response to the right of the answer box, rather 

than trying to overwrite their original answer. The latter can result in examiners being unable to decipher 

their answer. 

Centres should also encourage candidates to set out their working to calculations clearly. ‘Signposting’ of 

calculations was often poor, with numbers written at random in the answer space. This makes it difficult 

for the examiner to seek out credit-worthy points and/or award marks for errors carried forward. Equally, 

for candidates, it often leads to them getting ‘lost’ going through the calculation. 

When answering 1 mark questions candidates should be guided to only write one response. Multiple 

responses, even if one response is correct, will result in the candidate being given 0 marks. 
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Where a question suggests that candidates can include a labelled diagram in their answer, centres should 

encourage candidates to do so. For example, in Question 17 (a) (iii) candidates who drew a clear, labelled 

diagram were able to gain full marks from their diagram and a short description. 

The clarity of handwriting is an issue for some candidates, as is poor use of English and/or scientific 

terminology when explaining their answers. 

There was no evidence that time constraints had led to underperforming. Very few questions were left 

blank by candidates. 
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Section A overview 

Questions 2, 3, 5, 9, 10 and 15 in this section proved to be good discriminators with many higher 

attaining candidates answering correctly. Questions 1, 4, 6, 7, 12, 13 and 14 were answered well by 

candidates with many correct answers. All of the MCQs in Section A were attempted by all candidates. 

 

Question 2 

Misconception 

C was a common misconception in this question. Candidates had clearly appreciated the 
connection between nm and 10-9, and possibly knew that a number in standard form has to 

have a value  1 but < 10 before the power of 10, rather than multiplying 0.14 by 1 x 10-9. 

 

  



GCSE (9-1) Gateway Science Chemistry A - J248/03 - Summer 2022 Examiners’ report 

 8 © OCR 2022 

Question 3 

Misconception 

A was a common misconception in this question. Candidates often think that because Group 1 
elements form positive ions, they gain electrons and vice versa for Group 7 and centres should 
be aware of this frequent error. 

 

 

Question 9 

Many candidates incorrectly answered D as they did not make the link between 2g hydrogen and the 

number of moles, instead just multiplying 2g by 24dm3. 
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Section B 

Question 16 (a) 

Most candidates were aware of the limitations of particular representations and models and gained both 

marks. When candidates did not gain 2 marks it was usually because they selected the top box instead 

of one of the last two.  
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Question 16 (b) 

This question required candidates to draw a correct ‘dot and cross’ diagram. Many excellent diagrams 

were seen by examiners. Others lost marks as they only drew the shared pair of electrons, omitting the 

rest of the electrons in the outer shell of each Br atom. Less successful responses tended to draw 

diagrams showing 7 outer shell electrons in each Br atom in addition to the shared pair of electrons. 

Some drew a double covalent bond. 
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Question 16 (c) 

Many candidates, even higher attaining candidates, did not gain marks on this question usually because 

they did not give direct comparisons, choosing instead to make general statements. Common responses 

which did not gain marks referred to ethene particles flowing around, particles in a gas being able to take 

the shape of the container, and liquid particles moving over each other without mention of distance or 

force between particles. 

Exemplar 1 

This exemplar demonstrates a well written response to this question in which the candidate has 

compared the movement and arrangement of the particles in ethene to those in bromine.  
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Question 16 (d) 

Most candidates correctly calculated the number of bromine atoms. 

 

Question 17 (a) (i) 

Good responses to this question suggested the use of chromatography or testing the boiling point of the 

liquid. The most common incorrect answer was distillation. 

 

Question 17 (a) (ii) 

Most candidates were able to correctly determine the empirical formula. 
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Question 17 (a) (iii) 

More successful responses to this question described the use of distillation to obtain a sample of pure 

hexane.  

Assessment for learning 

Candidates should be encouraged to use correct terminology. 

In this question credit was given for a description of liquid hexane boiling and then condensing. 
Many candidates, however, wrote about hexane evaporating rather than boiling when heated.  

  Many candidates referred to the condenser incorrectly as a condensing tube. 

 

Question 17 (b) (i)  

Candidates were familiar with percentage yield calculations. 

Assessment for learning 

Centres should stress to candidates that if they are asked to give their answer to a specific 
number of significant figures, they can only gain full marks by doing so.  
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Question 17 (b) (ii) 

Many candidates were able to balance this combustion equation. Lower achieving candidates were not 

able to balance the oxygen atoms. 

OCR support 

Our Lesson Element: Balancing Equations – Let’s Balance provides activities, answers and 
extra guidance to teachers to support all candidates to improve their balancing equation skills.  

 

  

https://www.ocr.org.uk/Images/374793-balancing-equations-let-s-balance-lesson-element.docx
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Question 18 (a)* 

This 6 mark, Level of Response, question assessed AO1 and AO3. At Level 3 (5 – 6 marks) candidates 

needed to analyse the scientist’s observations to identify all three solutions and explain the reasoning 

behind their deductions. Most candidates attempted this question and many of the responses were 

excellent, with clear explanations of the reactions of acids with alkalis and acids with metal carbonates, 

including correct word equations. The answers of lower attaining candidates reasoned that, as a salt was 

not mentioned as an observation from test 1 with solutions B and C, they were therefore not acids, which 

led them to state that A was an acid. A common error was that the bubbling in the reaction with 

magnesium carbonate was due to hydrogen gas.  
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Exemplar 2 

This is a Level 3 (6 mark response) which has correctly identified all three solutions as acidic or alkaline. 

The candidate has used their knowledge and understanding to describe the reactions of acids with 

alkalis and acids with metal carbonates. They also appreciate that solution B is a stronger or more 

concentrated acid that solution C. 
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Question 18 (b)  

The most common incorrect link was to connect the top titration curve to ‘weak acid added to weak 

alkali’. 
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Question 18 (c)  

Many candidates were able to write the correct ionic symbol equation, but often did not gain the mark for 

the correct state symbols. The most common errors were H+(g) and/or OH-(g). 

 

Question 19 (a) (i) 

When candidates did not gain this mark, it was usually because they did not include the point at the 

origin in their line of best fit.  

OCR support  

Our GCSE (9-1) Science Exam hints for Students is a useful resource to provide candidates with 
when revising to help them avoid common mistakes like this when drawing lines of best fit. They 
can also be downloaded as an A3 version to display in classrooms.    

https://www.ocr.org.uk/Images/594807-exam-hints-for-students-a4-.pdf
https://www.ocr.org.uk/Images/594808-exam-hints-for-students-a3-.pdf
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Question 19 (a) (ii) 

Many candidates correctly read the volume of hydrogen gas from the graph. The most common error 

was not reading the x-axis scale correctly and taking the reading at 21.5 minutes instead of at 23 

minutes. 

OCR support 

Topic Check in 4 -Graphs might be a useful resource to use in the classroom to improve graph 
reading skills. The answers and support with how to use the resource can be found in the 
Mathematicals Skills Handbook. 

 

Question 19 (a) (iii) 

Most candidates knew that hydrogen gas is given off at the cathode. Understandably, anode was the 

most common incorrect answer. 

 

Question 19 (a) (iv) 

The most common incorrect answers were chloride and sodium. 

 

https://www.ocr.org.uk/Images/310652-mathematical-skills-handbook-topic-check-in-resource.docx
https://www.ocr.org.uk/Images/310651-mathematical-skills-handbook.pdf
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 Question 19 (b)  

Good responses to this question described that discharge is based on the reactivity series and that less 

reactive ions are discharged in preference. Many candidates appreciated that hydrogen is less reactive 

than sodium and copper is less reactive than hydrogen. Lower attaining candidates compared the 

reactivity of chlorine and hydrogen to explain why hydrogen is given off.  

Misconception 

Common misconceptions were that no hydrogen gas is given off in the electrolysis of CuSO4 

because CuSO4 does not contain any hydrogen or that one ion displaces the other, possibly 
muddling up the terms discharge and displace. 

 

OCR support 

The Electrolysis Topic exploration pack could be used to develop understanding for this here 
by providing extra teacher guidance and a range of activities to use in the classroom.  

 

  

https://www.ocr.org.uk/Images/363951-electrolysis-topic-exploration-pack.docx
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Question 19 (c)  

This question required candidates to describe an adaptation to the experiment. Good responses 

described weighing the cathode before and after the experiment and calculating the mass increase. Less 

successful candidates described collecting the copper in the measuring cylinder or using the measuring 

cylinder to measure the volume of copper. Some responses were vague and talked about measuring the 

electrodes, rather than weighing them.  

OCR support 

The Practical Skills Booklet – Student Book could be used by centres to prepare them for 
questions about practical skills and apparatus. Specifically, the activity for electrolysis invites 
students to use micro test tubes of syringes to collect the gas.  

 

  

https://www.ocr.org.uk/Images/531226-practical-skills-booklet-student-booklet.docx
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Question 20 (a) (i) 

Many candidates gained 3 marks on this question. The most common error was  

Rf = distance moved by solvent ÷ distance moved by dye. 

Assessment for learning 

Centres should remind candidates that they should measure to the centre of the spot on a 
chromatogram. 
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Question 20 (a) (ii) 

Good responses identified cake 1 and cake 3, appreciating that the blue and yellow spots in these cakes 

have the same Rf values. 

 

Question 20 (b) (i) 

The definition or meaning of a formulation was not well known. 

Examiners saw a wide range of incorrect responses including, most frequently, compound, alloy, 

polymer, solution, equal mixture and impure mixture. 

 

Question 20 (b) (ii)  

Most candidates identified brass as an alloy. The most common incorrect response was allotrope 
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Question 20 (c)  

Many candidates did not appreciate the need to change the solvent to separate the blue and yellow 

spots. Common incorrect responses described spreading the blue and yellow spots along the baseline to 

improve the experiment. Other suggestions included increasing the length of the paper, using more 

solvent, leaving the experiment for a longer time, or using more dye. 
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Question 21 (a) (i) 

Many candidates correctly calculated the relative formula mass of P4 and then multiplied by 2.0 to 

calculate the mass of phosphorus. 62 was the most common incorrect answer (from 2 x 31.0). 

 

Question 21 (a) (ii) 

Most candidates recognised that they needed to calculate the relative formula mass of PCl3 so gained at 

least 1 mark. Fewer candidates looked to state or apply the mole ratio from the equation to gain the 

remaining 2 marks. 
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Question 21 (a) (iii) 

Most candidates identified phosphorus as the limiting reactant. Many candidates calculated the moles of 

chlorine correctly as 12.2 and were able to state it in a ratio with 2 moles of phosphorus. Fewer 

compared this to the actual ratio of 1:6 (or 2:12), which was the mark most commonly not gained by 

candidates who gained 3 marks. Less successful candidates stated that phosphorus was the limiting 

reactant as it has the lower mass, without any attempt at a calculation. 

 

Question 21 (b) (i) 

Most candidates correctly interpreted the melting and boiling point data to determine that state at room 

temperature of the three phosphorus compounds. 
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Question 21 (b) (ii) 

Most candidates correctly identified phosphorus trifluoride as the compound with the weakest 

intermolecular forces and realised that the evidence is the low melting point and boiling point. More 

successful responses then described that the weakest intermolecular forces require the least energy to 

break and that less energy to break the forces means a lower melting and/or boiling point.  

Misconception 

A common misconception was to refer to the energy needed to break the bonds rather than the 
intermolecular forces. 

 

OCR support 

Extra support with terminology and challenging common misconceptions with candidates can 
be found in our Multiple choice topic quizzes. Instructions for setting these self-marking 
assessments can be found in the Digital MCQ quiz – Instructions resource.  

 

  

https://www.ocr.org.uk/Images/627881-digital-mcq-quiz-instructions.pdf
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Question 21 (b) (iii) 

This question was well answered with many candidates gaining 2 marks. Candidates needed to discuss 

both phosphorus trichloride and giant covalent compounds to gain both marks. 

Assessment for learning 

Candidates should be encouraged to use correct terminology. Examiners frequently saw 
references to strong intermolecular forces in giant covalent compounds.  

 

 

Question 22 (a)  

Avogadro’s constant was incorrectly quoted. Our examiners reviewed the impact and found this did not 

seem to affect the candidates’ approach to this question. However, to ensure no candidate was 

disadvantaged, full marks were given for answers using either 6.02 x 1023 or 6.02 x 10-23. 
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Question 22 (b) (i) 

Higher achieving candidates were able to construct the correct balanced ionic equation for the formation 

of zinc bromide. One mark was given for the correct reactants and products and 1 mark for the correct 

balancing. The balancing mark was dependent on the correct formulae, but 1 mark was allowed for a 

balanced equation with a minor error in subscripts or formulae. The most common error was writing the 

formula of zinc bromide as ZnBr. 

OCR support 

Teachers might find the Chemical reactions Delivery Guide a useful resource for identifying 
common misconceptions and approaches to overcome them. In addition our GCSE (9-1) 
Science Exam hints for candidates is a useful resource to provide candidates with when 
revising to help them avoid this common issue. They can also be downloaded as an A3 version 

to display in classrooms.    

  

https://www.ocr.org.uk/Images/311751-chemical-reactions-delivery-guide.pdf
https://www.ocr.org.uk/Images/594807-exam-hints-for-students-a4-.pdf
https://www.ocr.org.uk/Images/594807-exam-hints-for-students-a4-.pdf
https://www.ocr.org.uk/Images/594808-exam-hints-for-students-a3-.pdf


GCSE (9-1) Gateway Science Chemistry A - J248/03 - Summer 2022 Examiners’ report 

 30 © OCR 2022 

Question 22 (b) (ii) 

Good responses to this question described that zinc metal contain delocalised electrons and that zinc 

bromide contains ions that can only move when the compound is dissolved in water or molten 

Assessment for learning 

Candidates should be encouraged to use correct terminology. Many candidates attempted to 
explain the electrical conductivity of zinc bromide in terms of electrons, while others described 
molten zinc bromide as containing free electrons or ions, a contradiction which did not gain a 
mark.  

 

 

Exemplar 3 

This response shows the answer, given 2 marks, which examiners saw most often. 
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Exemplar 4 

This response, however, illustrates correct use of key terminology and was given 3 marks.  
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Question 22 (c) (i) 

Many candidates correctly identified B and D as nanoparticles. The most common incorrect answer was 

the combination of A and C. This was possibly because candidates had not learnt the definition of a 

nanoparticle and simply selected the two values which look similar because they were both values x 10-7. 
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Question 22 (c) (ii) 

Good responses correctly identified particle B, stating that B has the largest surface area to volume ratio, 

is cheap and has a high purity. Less successful candidates did not use the term nanoparticles in their 

explanation or did not refer to B having the largest surface area to volume ratio. Candidates that didn’t 

choose B usually chose A or C. 
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