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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. 

  



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 5 © OCR 2019 

Paper 4 series overview 
This is the higher tier paper of two papers for the new revised GCSE examination for Chemistry B. This 
paper is designed to test the depth of candidate’s knowledge. As such, candidates are expected to show 
that they can develop ideas within a question, often over a narrow range of linked specification 
statements from a single topic. Some questions further test their ability to further make links or to 
contrast learning from different specification areas. 

The question style is short answer, often using stems of information for candidates to process and use in 
their answers. There are also two longer level of response questions, where candidates need to organise 
their ideas to make reasoned arguments to present their views based on provided information. The 
Science for the Twenty First Century suite of specifications include integral Ideas about Science, which 
are also assessed through the contextualised and issue based question style, where candidates are 
expected to process unfamiliar information, make informed decisions and solve problems.   

The new specification also includes mathematics in line with national requirements for the mathematical 
content of GCSE question papers. Some candidates were well prepared to tackle these new 
requirements. For others, more focus on the newer mathematical content may support their preparation 
for the examination, for example by ensuring that they are conversant with numbers given in standard 
form, rearranging equations, working through multi-stage calculations and handling data in different 
formats. 

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

• read and assimilated information given in question stems and applied this when answering the 
questions (less able candidates often copy out information without explaining how it applies to the 
question). 

• thought about command words and approached questions accordingly, for example by 
approaching ‘Describe how…..’ and ‘Explain why…’ questions differently. 

• answered longer 2 and 3 mark questions by considering the number of clear points necessary 
and ensuring that their marks matched the mark allocations. 

• answered succinctly and clearly. 
• came to the examination prepared for the mathematical demands listed in the specification, for 

example by using or interpreting standard form, algebra and mathematical symbols within the 
context of the questions. 

• considered the information in the level of response questions before starting to write to make 
sure that they used all available information. 

• considered the instructions carefully for the level of response questions and made sure to answer 
all aspects of the question. 

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

• gave partial answers to longer questions so that the available number of marks were not all 
addressed. 

• did not always read the question carefully so that the answer given did not always match the 
instructions in the question. In the level of response questions some candidates only answered 
one aspect of the question, limiting them to the lower mark ranges. 

There was no evidence that any time constraints had led to a candidate underperforming.  
Candidates typically answered all questions with few gaps. 
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Key point call out 

A significant reason for partial, rather than full marks, for questions is that candidates do not always 
judge their answer by paying proper attention to the number of marks available. The mark allocation 
gives a strong indication of the number of separate points it is necessary to make in order to gain full 
credit. Multi-mark questions often link to provided data or information. Candidates need to extract 
several pieces of evidence or make several judgements in order to earn all the available marks. 

 

Key point call out 

For the level of response questions, it is important that candidates give full attention to the task and 
perhaps re-read the task before moving on. Many responses which led to Level 1 or Level 2 mark 
ranges had omitted some of the task instructions and so were incomplete. 
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Question 1 (a) 

Most candidates correctly linked some or all of the ions correctly to minerals A and B. When candidates 
are asked to ‘Use information to explain……’ it is important that they reference their reasons from the 
provided data. Best answers referred clearly to the colours and the lack of certainty due to human 
judgement of differences between colours. Many candidates did not refer clearly to colours in their 
response. 

 

AfL When asked to ‘Use information to explain’ it is important that you cite your 
evidence in your answer. These questions are often accompanied by data or 
information in a table. You are being asked to show that you can extract that 
information and use it to support your arguments. 
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Question 1 (b) (i) 

As the identity of the ions in mineral A was tested in Question 1bii, it was not necessary for candidates to 
identify the ions in this part question, although many correctly did so. Many candidates correctly stated 
that the positive results from adding dilute hydrochloric acid and dilute silver nitrate indicate that two 
anions are present. Some candidates only mentioned one reagent; others mentioned all three. These 
incorrect answers could not earn the mark. 

Question 1 (b) (ii) 

For 3 marks, candidates needed to use the results in Table 1.3 to draw conclusions about the ions in the 
minerals. This proved challenging. Most candidates did not obey the rubric to ‘choose words from….’ but 
attempted to enter all of the ions into the two columns in the table. It was common to see all four metal 
ions listed in the body of the table. 
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Exemplar 1 

 

This candidate has followed the rubric to ‘Choose words from the list’ and has answered fully correctly. 

 

Exemplar 2 

 

This response has attempted to include all the metal ions in the two columns. 

Question 1 (c) 

Candidates often gave clear advantages to the use of emission spectroscopy, such as the reduced 
reliance on human judgement of colour, the unique spectrum of elements and the ability to identify many 
components in a mixture. However, weaker responses were also often seen. Answers such as ‘more 
accurate’ or ‘easier and quicker’ were not given any credit. 

  



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 10 © OCR 2019 

Question 2 (a) (i) 
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Many candidates earned all 3 marks. The most common error was to give the volume, surface area and 
ratio for a single small cube rather than the total volume and surface area. This led to a response of 
1:6:6, which only earned 1 mark for the final ratio. 

Question 2 (a) (ii) 

Although most answers included the point that making the particles smaller increased the surface area, 
few went on to explain the idea of ‘ratio’ by stating that the volume is the same as it is unaffected by 
decreasing the particle size. 

Question 2 (b) (i) 
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Although it is important to refer to the information given, candidates need to be careful not to merely 
repeat the statements. The call out box includes information that ‘…nanoparticles may go through holes 
in the membrane’. Repeating this verbatim did not earn credit. Best answers related this to the small size 
of the nanoparticles and the relative size of holes in the membranes compared to both nanoparticles and 
standard sized metal particles. 

Question 2 (b) (ii) 

 

 

Best answers evaluated the relative risk-benefit analysis for the two uses, for example by pointing out 
that the benefit of treating a life-threatening disease outweighed the risk, but that removing the odour of 
feet was a more trivial benefit so did not necessarily outweigh the risk. An easy 1 mark was to state that 
the long-term risks of nanoparticles are not yet known (so it is difficult to establish the true risk of their 
use). Weaker answers discussed vaguely that using nanoparticles in any situation is risky, or that socks 
post ‘no risk’ but treating cancer is ‘very risky’. 
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Question 3 (a) 

In common with 1a, candidates were asked to ‘Use the ionic equation and values from the graph’. The 
best answers followed this instruction, for example by quoting pH values and volume from the graph and 
by linking the ion in the equation to the pH values on the graph. Answers which did not gain all 3 marks 
typically answered without reference to the information, for example discussing neutralisation from acid 
to alkali, without clearly linking this either to the graph or the equation. The question also mentioned pH 
changes. Some answers did not refer to pH at all. 
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Exemplar 3 

 

 

Although not ‘perfect’, this response shows that the candidate has used the graph (and quoted pH 
values) and the equation (linking the ions to acidic/alkaline solutions and their pH) to gain all 3 marks. 

 

Exemplar 4 

 

This response gains 1 mark from its reference to values from the graph (the start and end pH). Notice 
that there is no reference in this response to the equation. 

 



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 15 © OCR 2019 

Question 3 (b) 

Most gained 1 mark, either for stating that ‘more sodium hydroxide’ was needed, or for using the graph 
to state that 25cm3 was needed. Fewer gave the higher level answer that if the concentrations were 
equal 20cm3 of sodium hydroxide would neutralise 20cm3 of the dilute acid. 

Question 4 (a) 
 

The identity of this type of polymer (polyester) was not well known. Many candidates thought that the 
polymer was either an addition polymer or was a polyamide. 
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Question 4 (b) (i) 

Most candidates knew that molecule B would have a functional group either side of a ‘box’. However, it 
was common to see molecule B represented as a carboxylic acid or with other incorrect groups or 
additional oxygen atoms. 

Question 4 (b) (ii) 

Commonly, answers included points such as that the two reactions were the reverse of each other, or 
that water is given out in a condensation reaction during polymerisation and/or taken in during the break 
down of the polymer. Some answers only made one of these points. 
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Question 4 (b) (iii) 

Most knew that di meant ‘two’ but did not necessarily explain the term ‘carboxylic’. Best answers stated 
that the molecule contains two COOH groups. Other answers that gained partial credit included stating 
that there are two acid groups. Answers such as ‘has two carbons’ were not given any marks. 

Question 4 (c) 

Most divided 55 000 by relative formula mass. However, often the relative formula mass was calculated 
incorrectly. Some used 28 (the RFM for ethene). Some used 56 (28x2). Both of these errors omitted the 
ester linkage in the calculation for the RFM. These answers were credited a single mark. 
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Question 5 (a) 

Most correctly gave the formulae for copper oxide and carbon dioxide. Some added water either to the 
reactants or products. 

Question 5 (b) 

Most correctly stated carbon. Fewer gave a correct second impurity. Calcium and/or copper were 
common incorrect answers. 
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Question 5 (c) (i) 

Best answers began by rearranging the equation, then substituted in and followed the instruction to 
report their final answer to two significant figures. Some did not rearrange the equation but multiplied 5.0 
by 0.51. Some did not give their answer to two significant figures, as the question asked. 

Question 5 (c) (ii) 

This was well answered. Almost all candidates knew how to calculate percentage yield. 
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Question 5 (c) (iii) 

Although high quality responses were seen, many candidates gave a single idea rather than working 
through the flowchart to look for at least two ideas. Working through the flowchart, copper can be lost 
during each stage. Best answers gave ways of reducing this at two or more stages.  For questions with a 
2 mark allocation, candidates should tailor their responses to make sure that they are making two 
separate and distinct points to earn the number of marks.  

 

AfL It is good examination technique to look at the number of marks available 
when you plan your response to a question. 2 marks needs two separate 
points. Read the question again and check that you have answered every 
aspect before moving on. 
 

 

Exemplar 5 

 

This response clearly refers to two stages in the process and explains how to recover more copper. 
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Exemplar 6 

 

This response only refers to one stage of the process. The candidate needs to adjust the response to fit 
the number of available marks. 

Question 5 (d) 

 
In common with the previous question, candidates who judged their response by looking at the number 
of marks and referring back carefully to the flow chart, as the question asked, gained higher marks. 
Common points that were well expressed included identifying that bacterial methods do not produce high 
levels of greenhouse gases, uses waste to produce useful metals but uses acids which may cause 
environmental damage.  It was common, however, for responses to only address a single idea, rather 
than go through the whole flow chart to ‘evaluate the effects’ as the question asked. Common points that 
were well expressed included identifying that bacterial methods do not produce high levels of 
greenhouse gases, uses waste to produce useful metals but uses acids which may cause environmental 
damage. 
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Question 6 (a) 

Again, candidates who answered well took care to address three points to gain all 3 marks. Most knew 
that exothermic reactions release energy. Fewer related this clearly to process 1 (in which energy 
otherwise needs to be used because a temperature of 60 oC needs to be maintained) or process 2 (in 
which energy is needed for evaporation of water). A very common error was to link exothermic reactions 
with increased atom economy. 
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Question 6 (b) 

Most knew that process 1 would require evaporation and process 2 filtration. A relatively common error 
was to contradict a correct separation process by adding additional incorrect ideas. For example, in 
process 1 some candidates said ‘evaporation and distillation’ or ‘evaporation and condensation’ which 
implies that they were collecting the water rather than the solid salt from the mixture.  

Question 6 (c) 

Almost all candidates correctly recalled the correct formula to calculate atom economy. Where full marks 
were not credited, this was usually due to errors being made in the calculation of the relative formula 
masses of the complex formula of the three compounds necessary. 
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Question 6 (d) (i) 

Candidates have often learnt definitions of sustainability which can be used to explain that sustainable 
processes can be used to manufacture current products without compromising the environment or the 
needs of people in the future. However, some candidates confuse renewable resources or recycling with 
sustainability. Answers such as ‘can be reused in the future’ (untrue for a batch of fertiliser) or ‘more can 
be made in the future’ were not judged sufficient to earn any credit. 

Question 6 (d) (ii) 

Where candidates are asked to ‘give examples’ it is important that they do so. Best answers began with 
‘Process 1….’ or ‘Process 3….’.  Some answers clearly expressed ideas that Process 1 and 2 require an 
energy input for heating and that Process 3 produces a solid waste product which will need a disposal 
strategy.  

Question 6 (e) 

Most answers identified the difference in scale between batch and continuous processes. However, it 
was common for candidates to give a description of the processes without answering the question which 
asked why batch are suitable for use in the laboratory and why continuous are suitable for industry. 
Hence, answers such as ‘continuous go on all the time’ do not clearly explain why this is an advantage. 
Best answers discussed how continuous processes can be automated or lead to no break in production.  
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Question 7 

 

 

 



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 26 © OCR 2019 

The evaluation of models is a relatively new specification area for assessment. In this question candidate 
were asked to evaluate three diagrammatic models and describe the features an ideal diagram should 
show. 6 mark answers addressed all aspects of the task and gave both positive features (‘advantages’) 
and negative features (‘disadvantages’) of each model. The most common reason for candidates earning 
marks in the Level 2 or Level 1 mark bands was that they did not address all aspects of the task. The 
second characteristic of lower scoring responses was the use of vague points which were not unique to 
a particular diagram. These included saying that the diagram ‘shows the structure’ or ‘shows the 
arrangement’ of particles (which is true for all three). Best answers focused on the differences between 
the diagrams and hence gave a clear discussion of the benefits and drawbacks of each. 

Exemplar 7 

 

Notice how this response discusses the advantages and disadvantages of all three diagrams and 
includes the features of an ideal diagram. A clear and concise 6 mark response. 

  



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 27 © OCR 2019 

Exemplar 8 

 

This response uses incorrect terminology (‘molecules’ rather than ions) and also gives vague points that 
are not specific to each diagram (saying that the particles ‘interact with each other’ without explaining 
what this means). Notice also that the response omits part of the task. The features of an ideal diagram 
are not discussed. However, on a positive note, the response does attempt to give an advantage and 
disadvantage of each diagram. This earns a partial match to Level 2 - 3 marks. 
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Question 8 

In common with Question 7, for all 6 marks the candidates needed to fully answer all parts of the 
question. This included describing the experimental procedure (‘what to do’), with the expected 
observations and also stating what conclusions would be expected. Best answers were selective and 
stated clearly which solutions needed to be mixed, for example a combination of chlorine with potassium 
bromide and bromine with potassium iodide would be enough to establish the order. Acceptable 
observations were either a temperature increase (the apparatus is shown with a thermometer) or the 
correct colour change. The colour changes were not well known.  

Vague descriptions which mixed every solution with every other were not given experimental procedure 
marks (for example ‘mix every solution with every other solution). It was expected that candidates would 
be clear about naming the reagents they were mixing. Those answers which could not predict any 
correct observations were limited to Level 2. 
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Exemplar 9 

 

Although rather lengthy, this response contains all the necessary and correct information. The response 
describes and names which reagents to mix, predicts correct observations (iodine in the solid state was 
accepted, as it is a concentration dependent effect) and also states the order or reactivity. Level 3 – 6  
marks. 
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Exemplar 10 

 
Although this response has incorrect descriptions of the reactions and observations expected, it is clearly 
expressed and includes the point near the end of the response which shows that the candidate knows 
the order of reactivity of the three elements (which is the expected conclusion). Hence Level 1 – 2 
marks. 

 

 

 

 



GCSE (9-1) Twenty First Century Science Chemistry B - J258/04 - Summer 2019 Examiners’ report 

 31 © OCR 2019 

Question 9 (a) 

Most candidates interpreted the data to gain at least 1 mark. 

Question 9 (b) 

The idea that transition elements are coloured was well known. Fewer stated that they typically have one 
type of ion with the same, rather than multiple or different, charges. Although many said that mercury 
and zinc had ‘lower’ melting points (which is true for many of the metals) fewer stated that mercury is a 
liquid at room temperature. In common with other multi-mark questions, a common error was to make 
insufficient points to gain all 3 marks. 
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Question 9 (c) 

Although marks were usually earned, almost all candidates left the ionic charges in the formulae they 
gave. Thus Cu2+O2- was commonly seen. Although on this occasion such answers were given full credit, 
it is not good practice to do this. 

Question 9 (d) 

Most realised that chromate ions are oxyanions because they are negatively charged ions which contain 
oxygen. 

Question 9 (e) 

This question was also well answered. 
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Question 10 (a) (i) 

This calculation was well attempted. The use of numbers in standard form is a recent addition to the 
mathematical requirements. Candidates handled these values well and usually responded correctly. A 
common error was to calculate the percentage of nitrous oxide rather than methane. 

Question 10 (a) (ii) 

Most answers correctly identified that carbon dioxide concentration is much higher. The second mark 
was a ‘quality’ mark linked to the instruction to ‘explain’ in the question.  Answers worth 2 marks justified 
the answer by processing or comparing the concentration of carbon dioxide to the other gases to show 
that it is a very large effect, for example by stating that it is over 200 times higher. 
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Question 10 (b) 
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Almost all candidates correctly processed information for at least one person’s point of view. To gain 
marks the candidates needed to think about the view expressed and compare this to the values shown 
on the graph.  

For James, it was necessary to recognise that there are different units on each side of the graph for the 
gases. For James, the key idea was that the vertical axis does not start at 0. Many candidates justified 
their ‘no’ for James by correctly quoting values.  

For Layla, candidates needed to read values from the right-hand axis. Many of them did so.  

For Amir, candidates who answered correctly made it clear that the patterns are the same for all three 
gases.  

Reasons for not gaining credit included reading values incorrectly from the graph or, in answering Amir’s 
point, stating only that ‘the graph increases’ rather than making the point that the pattern is the same for 
all. Some candidates did not realise that the axes were different for the gases, with a separate axis on 
the right for methane. 
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http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/i-want-to/find-resources/
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