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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. 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 can be 
downloaded from OCR. 
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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 component 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.  

Candidates who did well on this paper 
generally did the following: 

Candidates who did not do well on this paper 
generally did the following: 

• Constructed and balanced symbol and half 
equations for familiar and unfamiliar reactions: 
19(c)(ii), 19(c)(iii), 20(c)(ii), 22(b)(i). 

• Performed standard and novel calculations 
following the required rubric (e.g. clear 
working, units and, where needed, significant 
figures) relating to percentage of atoms in an 
alloy: 16(c)(i), surface area to volume ratio: 
17(b), nanoparticles: 17(c)(ii), bond energy: 
18(c), pH: 20(c)(i), moles and reacting 
masses: 22(b)(ii). 

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

• 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: 19(c)(ii), 
19(c)(iii). 

• Found it difficult to analyse data and then 
make a judgement, or draw a conclusion, in 
relation to the data, e.g. 16(b). 

• Found it difficult to analyse information to 
develop experimental procedures or to 
describe improvements to a specific 
procedure, e.g. 18(a)(iv), 19(b).  

• Showed imprecise use of scientific 
terminology, e.g. 18(a)(iii), 18(b), 21(a)(i), 
22(a)(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. 

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, 4, 6, 11, 14 and 15 in this section proved to be good discriminators with many higher 
ability candidates answering correctly. Questions 1, 5, 7, 8, 9, 12 and 13 were answered well by 
candidates with many correct answers. 

Question 2 

 

Misconception A and B were common misconceptions in this question. 

Question 10  

 

Misconception B was a very common misconception in this question, when candidates 
calculated the number of oxygen molecules rather than the number of 
oxygen atoms. 
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Section B  

Question 16 (a) (i) 

This question required candidates to appreciate that a metal contains positive metal ions in a sea of 
delocalised electrons. When candidates did not gain credit it was usually because they described the 
atomic structure of lithium (often also describing how it bonds with other elements), rather than the 
metallic structure. 

Question 16 (a) (ii) 

Good responses to this question described that metals are malleable because the layers of particles can 
slide or move over each other. A common misconception was that metals have weak bonding. 

Question 16 (a) (iii) 

Good responses to this question described that metals contain delocalised electrons. 
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Question 16 (b) 

This question required candidates to identify and explain the properties that make alloy C the best 
choice for making an aircraft. Lower ability candidates often simply stated the properties (low density and 
high strength) without explaining why these properties were important. When reasons were stated they 
were often trivial e.g. ‘low density because it would be good for the aircraft’. A common misconception 
was that high melting point was a key property. 
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Question 16 (c) (i) 

Most candidates correctly calculated the percentage of lithium atoms at 20%. 

Question 16 (c) (ii) 

Good responses to this question identified that the percentage of lithium in the alloy is much smaller than 
in the diagram. 

Question 17 (a) 

Good responses to this question either described specific risks of nanoparticles (e.g. can be breathed in 
or the idea of absorption through skin or into the bloodstream) or stated that we do not yet know the 
long-term risks of nanoparticles. Answers that did not gain credit were often too vague, e.g. the idea 
that they are not fully understood or there could be side effects or they may be harmful to humans. 
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Question 17 (b) 

Many candidates calculated the surface area of the cube as 2,500nm2, failing to multiply this answer by 
6. Examiners gave ‘error carried forward’ so candidates making this mistake were still able to gain 3 
marks.  

 

AfL  It is worth centres stressing to candidates that the award of ‘error carried 
forward’ is only possible when an answer is clearly set out.  

Question 17 (c) (i) 

Good responses to this question stated that nanoparticles have a diameter between 1 – 100nm but a 
water molecule is too small. Lower ability candidates tended to focus on the fact that DNA is a polymer 
and water is a simple or small molecule, without reference to the size of nanoparticles. Examiners also 
saw the idea that water is made of 3 atoms but DNA is made of many atoms. 
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Question 17 (c) (ii) 

 

AfL Centres should stress to candidates that if they are asked to give their 
answer to a specific number of significant figures, they can only score full 
marks by doing so. Many candidates scored only 1 mark for giving the 
answer 3125. 

Question 18 (a) (i) 

Most candidates correctly identified that methanol will be distilled first as it has the lowest boiling point. 
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Question 18 (a) (ii) 

Many candidates described the arrangement of the particles in the gaseous state without any 
comparison with the liquid state, which was required to gain the mark. 

Question 18 (a) (iii) 

As in 18(a)(ii), many candidates described the movement of the particles in the gaseous state without 
any comparison with the liquid state. 

Question 18 (a) (iv) 

This question required candidates to identify the use of a fractionating column and then explain that this 
would provide a large surface area. Candidates who stated the name of the process (fractional 
distillation), rather than the piece of equipment as required by the question, did not gain credit. Only the 
most able candidates were able to explain why a fractionating column is used. 
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Question 18 (b) 

Good responses to this question described that more energy is given out during bond making than is 
taken in during bond breaking. When candidates did not gain the mark, it was usually because they gave 
an answer in terms of the number of bonds broken or made. Many candidates still refer to bond breaking 
as exothermic and bond making as endothermic. A significant proportion of candidates contradicted 
themselves within their answers and therefore did not gain credit. 
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Question 18 (c) (i), (ii) and (iii) 

If candidates did not obtain the correct answers to parts (i) and/or (ii), examiners looked to award ‘error 
carried forward’ in part (iii). A common error was for candidates to subtract the smaller of their answers 
in parts (i) and (ii) from the larger, rather than appreciating that the energy change is calculated by 
‘energy transferred breaking bonds - energy transferred making bonds’. 

In part (i) the most common error was to omit the C-O bond energy from the calculation. 

In part (ii) the most common error was to use 2 x 358 (i.e. twice the C-O bond energy) rather than 2 x 
805 (i.e. twice the C=O bond energy). 
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Question 19 (a) (i) 

Element C was usually correctly identified. When candidates did not gain the second mark it was usually 
because they omitted to refer low density being an important property. Lower ability candidates tended to 
use imprecise terminology, e.g. ‘good conductor’ rather than ‘good electrical conductor’ or ‘light’ instead 
of ‘low density’. 

Question 19 (a) (ii) 

Good responses to this question described a physical property as a feature that can be observed or 
measured. Credit was also given for a specific example of a physical property, e.g. melting/boiling point 
or state of matter. 
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Question 19 (b) 

Good responses to this question described the idea of making a solution of the oxide, testing the pH and 
obtaining a pH greater than 7 (or universal indicator/ damp red litmus paper turning blue). 

Examiners saw a wide range of incorrect responses including: 

 addition of acid, followed by testing for hydrogen gas 

 flame test 

 electrolysis 

 testing electrical conductivity. 
 

Question 19 (c) (i) 

Most candidates were able to correctly deduce the numbers of sub-atomic particles in these two isotopes 
of chlorine. 
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Question 19 (c) (ii) 

Lower ability candidates often gave the reverse equation, i.e. 2Cl - → Cl2 + 2e-. 

Other common errors included equations with the following incorrect species: Cl2
-, Cl + or Cl2 

+. 

Question 19 (c) (iii) 

Many candidates wrote a balanced symbol equation for this reaction rather than a balanced ionic 
equation. Another common error was to omit the state symbols. 
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Question 20 (a) (i) 

  



GCSE (9-1) Gateway Science Chemistry A - J248/03 - Summer 2019 Examiners’ report 

 19 © OCR 2019 

 

To gain 3 marks on this question candidates were required to: 

 correctly label both the x-axis and y-axis 

 plot all the points correctly 

 draw a line of best fit. 

When candidates did not gain full marks it was usually because they omitted the units (cm3) on the x-axis 
or drew a straight line through the points. 
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Question 20 (a) (ii) 

Most candidates gained this mark. Candidates who did not attempt to draw a line of best fit in part (i) did 
not gain marks for this question. 

Question 20 (a) (iii) 

Many candidates correctly deduced that the concentration of hydroxide ions decreases as the 
hydrochloric acid is added. 

Question 20 (a) (iv) 

Many candidates were able to write the balanced ionic equation for neutralisation. 
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Question 20 (b) 

Higher ability candidates gave a clear, concise answer to this question stating that strong acids are fully 
ionised / completely dissociated (in aqueous solution), whereas weak acids are only partially ionised / 
not completely dissociated. Candidates who tried to expand on the idea of complete / partial ionisation 
often showed confusion as to what this meant, relating it to H+ concentration or the number of H+ lost 
from the acid. Lower ability candidates often simply referred to pH. 

 

Misconception ‘Strong acids are almost fully ionised’ was a common misconception. 

Exemplar 1 

 

This response illustrates a concise response to this question, which was given both marks. 

Exemplar 2 

This response, however, shows confusion and a contradiction in the candidate’s understanding of what 
is meant by a strong and weak acid by relating it to H+ concentration. This response scored 0 marks. 



GCSE (9-1) Gateway Science Chemistry A - J248/03 - Summer 2019 Examiners’ report 

 22 © OCR 2019 

Question 20 (c) (i) 

High ability candidates correctly calculated the new pH as 4. 

The most common error was 12, i.e. 2 + 10. 

Question 20 (c) (ii) 

Most candidates were able to write the balanced symbol equation for the neutralisation of sodium 
hydroxide by nitric acid. 

Question 20 (c) (iii) 

Good responses to this question appreciated that in order to produce dry crystals the water should be 
evaporated and then the solution cooled / left to dry in a warm place. Credit was not given for the idea of 
boiling the solution. Lower ability candidates tended to focus their response on how the reaction was 
carried out, rather than how dry crystals were made. 
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Question 21 (a) (i) 

Good responses to this question usually described that the ball-and-stick model does not show the 
charges on the ions and the idea that it shows the ions too far apart. 

 

AfL Candidates should be encouraged to use precise terminology. 

In this question credit was given for the idea that the size of the atoms or 
ions is not accurate or the diagram doesn’t show the relative size of the 
ions. Many candidates, however, simply wrote that the diagram doesn’t 
show the size of the ions. 

Many candidates also did not seem to understand the word ‘limitations’. 
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Question 21 (a) (ii) 

This question required candidates to draw a correct ‘dot and cross’ diagram, including the charges on 
the ions. Many excellent diagrams were seen by examiners. Others lost marks as the chloride ion was 
often drawn as 2.8 rather than 2.8.8. Lower ability candidates tended to draw diagrams showing the 
sharing of electrons. 

Question 21 (b) 

This 6-mark, Level of Response, question assessed AO1, AO2 and AO3. At Level 3 (5 - 6 marks) 
candidates needed to analyse ideas about electrolysis to draw conclusions about the ions contained in 
potassium bromide solution and describe which ions move to each electrode. They also needed to 
explain the formation of the products (hydrogen at the cathode and bromine at the anode), including 
balanced half equations. Some of the responses were excellent, with clear explanations of the products 
formed at each electrode. The answers of lower ability candidates described the formation of the 
products in the electrolysis of molten, rather than aqueous, potassium bromide. Where candidates 
scored Level 2, rather than Level 3, it was usually because they omitted to include balanced half 
equations in their answer. 
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Exemplar 3 

 

This is a Level 3 (6 mark) response, which has correctly identified the ions contained in potassium 
bromide solution and described which ions move to each electrode. The candidate has explained the 
formation of the products (hydrogen at the cathode and bromine at the anode), including balanced half 
equations. 

  



GCSE (9-1) Gateway Science Chemistry A - J248/03 - Summer 2019 Examiners’ report 

 26 © OCR 2019 

Question 22 (a) (i) 

Many candidates correctly labelled the reactants and products, with the products shown below the 
reactants. They also drew the correctly shaped curve. Candidates who did not gain full marks usually 
omitted the labels on the axes. Fewer candidates than on a similar question 2018 lost marks by 
indicating the energy change and the activation energy with either a double headed arrow or a line 
without any arrow. 
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Exemplar 4 

 

This response illustrates a correctly drawn and labelled reaction profile. The candidate’s response 
illustrates the comment that examiners only gave credit for correctly drawn single headed arrows, as is 
the correct convention for reaction profile diagrams. 

Question 22 (a) (ii) 

Good responses to this question described that carbon donates / gives / loses electrons. Lower ability 
candidates gave a response in terms of carbon removing oxygen, which did not address the question. 
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Question 22 (b) (i) 

Higher ability candidates were able to write the correct balanced symbol equation for the reaction of lead 
with nitric acid. 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. Most candidates gained 1 mark for the 
correct reactants and products but were unable to correctly balance the equation. 
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Question 22 (b) (ii) 

Higher ability candidates scored 4 marks on this question. ‘Error carried forward’ was allowed from the 
candidate’s symbol equation in part (i). It is worth centres stressing 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. 

Exemplar 5 

 

This response illustrates a clearly set out calculation response, which is easy for the examiner to follow. 
When candidates write numbers at random in the answer space it is difficult for the examiner to seek out 
credit-worthy points and/or give marks for errors carried forward. 
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