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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 J258/04 series overview
J258 04 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.
Candidate performance
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 (lower ability 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 two and three 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
ensure 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:
•
•
•

•

Repeated information in the question stems or in tables without applying it to answer the
problem or question asked.
Gave partial answers to longer questions so that the available number of marks were not all
addressed.
Gave unstructured, lengthy and rambling answers, some of which went beyond the available
space onto additional sheets, which did not make points clearly or contradicted correct
statements due to confused statements. This issue led to lower marks for some candidates in
the Level of Response questions.
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.
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There was no evidence that any time constraints had led to a candidate underperforming and
scripts. Candidates typically answered all questions with few gaps.
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Question 1(a)

This question asked for candidates to distinguish between an alkene and a carboxylic acid. Many
candidates knew that bromine water and an indicator could be used. Higher ability candidates wrote
clear responses to link each test to the correct compound. Candidates generally could have earned more
marks by planning their answer carefully; many answers linked the reagents to the wrong compound, for
example by implying that bromine was a test for an acid. Few mentioned that the third compound has a
negative result for both. The idea of a negative result for a test is important in analysis to exclude it as an
‘unknown’. For the third mark, the result for both tests (the correct colour change) needed to be given.
This question had a relatively high omit rate (candidates left it unattempted) compared to other questions
on the paper.

Exemplar 1

This answer clearly links a test (adding Universal Indicator) to the correct compound (the carboxylic
acid). 1 mark.
6
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Exemplar 2

This answer identifies the use of an indicator (phenolphthalein) but links this with the incorrect
compound, stating that this would identify the alkene. This therefore does not gain a mark.

Question 1(b)(i)
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This question tests the new mathematical content. Candidates are required to interpret the symbols for
comparing amounts. Almost all candidates identified the correct range of concentrations. Higher ability
candidates made it very clear that they understood the symbols by clearly stating in words ‘equal to or
greater than 1.7 but less than 4.0’

Question 1(b)(iii)

This question was an ‘overlap’ question and so also appeared on the foundation tier. This means that it
was designed to be accessible to candidates at standard demand (grades 4/5). Therefore, general safety
precautions were accepted as correct for a single mark. This meant that almost all candidates earned at
least one mark for stating that the use of gloves/goggles were needed. Fewer candidates processed the
provided information to identify that the hazards of the mixture are that it is both flammable and
corrosive. Candidates should avoid the use of ‘burn’ for corrosive, as there is a confusion between this
and a description of flammability. Higher ability candidates used the correct terminology so that there
was no ambiguity in their answers.

Question 2(a)
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Question 2(b)

Both of these part questions were very well answered. Candidates interpreted the information well and
applied it to the context.

Question 2(c)

Most earned at least one mark for identifying one transition metal correctly. Others either included nontransition metals in the list or used their periodic table to find examples of transition metals that were not
from Mendeleev’s table. It is important that candidates read the question carefully to ensure that they
follow the instructions.

Question 2(e)(i)
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Candidates know how to test for acidity. This question gives information that Sundip uses Universal
Indicator and a colour chart to find pH. In this type of question, it is important to avoid repeating the
information given. ‘Sundip adds Universal Indicator and uses a chart to find the pH’ does not add any
information to that already given in the question and so would not be worthy of credit. Higher ability
candidates explained that adding the indicator makes the acid change colour. This colour should then be
matched to the colour on the chart to find the pH.

Question 2(e)(ii)

There are two parts to this question. Candidates did not always answer both parts. Some omitted to say
why she needs to improve her precision (because the pH results are all close together). The
specification includes the measurement of pH using a pH meter, which would differentiate between pH
values that are close. Higher ability candidates suggested this. Answers which did not gain marks
included ideas of ‘doing repeats’ or ‘matching colours more carefully’.

Question 3(a)(i)

This question was well answered. Some candidates chose ‘filtration’ believing that this would filter out
the salt, but most identified distillation correctly. Similarly the explanation of distillation was well
understood, most stating that water evaporates and salt is left behind.
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Question 3(a)(ii)

Again, this was well answered with most candidates recognising that the high temperatures used kill any
bacteria, earning two marks. Some went on further to correctly state that any bacteria would remain
behind with the salt and would not be collected in the water.

Question 3(a)(iii)

This question was interesting because it is different to the usual water treatment in the UK. In this case
at stage 3 the water is already bacteria free. Candidates did not always engage fully with the context to
realise this. ‘Chlorine kills bacteria’ was accepted as correct, but candidates who understood the process
gave higher level answers than this, for example by pointing out that the chlorine is a precautionary
measure to ensure that any bacteria entering the water during distribution are killed.
AfL

‘Chlorine removes bacteria’ is not enough to gain any marks. To be
technical, the bacteria are still in the water, but they are dead. It is important
that candidates learn that ‘chlorine kills bacteria’ in water.

AfL

Guidance to offer for future teaching and learning practice.

Key
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Question 4(a)

This question was well answered. Almost all candidates correctly identified both the group and the
element. Some put the numbers of protons and neutrons in the wrong order.

Question 4(b)(i)

Most knew that the atom had gained an electron. When giving a charge on an ion, ‘negative’ is not
enough, a negative ion could have a range of charges. Best answered stated clearly that the charge
is ‘-1’.
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Question 5(a)

This whole question is a typical ‘depth’ question. Through the question, candidates are asked to
compare and contrast diamond and carbon dioxide. Question (a) is about the bonding; (b) is about the
state of each (linked to ideas about structure) and (c) is about allotropes.
Candidates who scored high marks in this question read each question carefully, considered what it was
asking about and answered clearly. Candidates who did less well typically wrote long responses which
sometimes included contradictions (for example confusion between bonds and intermolecular forces)
and did not clearly address the question (for example by discussing structure or state when asked about
bonding).
In part (a) the mark scheme allowed a range of similarities. A relatively common shortcoming was to only
give one. Some candidates stated that the bonds were ‘all single’ or ‘all double’ in both, which is
incorrect.
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Exemplar 3

This answer is succinct and clear. It answers the question by stating that both bonds are covalent.
1 mark. As only one similarity is stated, a second mark cannot be given.

Exemplar 4

Another clear answer. Notice in this case the candidate has stated two similarities (bonds are covalent
and electrons are shared) leading to two marks.

Question 5(b)

There are three marks to be earned. Firstly, candidates need to identify that diamond has a giant
structure and that carbon dioxide has a simple structure. Either of these, clearly stated earns marking
point 1 on the mark scheme. The next important point is that when diamond changes state bonds must
break (and these are very strong) whereas when carbon dioxide changes state only (weaker)
intermolecular forces break (the bonds do not). These last two ideas proved challenging for all but the
most able candidates. There was a great deal of confusion between bonds and intermolecular forces
across most of the answers seen.
Misconception A very common misconception is that ‘intermolecular forces’ is a term that
can be used interchangeably with ‘bonds’. It was common to see ‘strong
intermolecular forces in diamond’. It was also common to see candidates
talking about ‘breaking bonds’ in carbon dioxide (without any mention of
intermolecular). The explanation for the change of state in giant and simple
covalent structures is not well understood.
14
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Exemplar 5

This is another very good example of a fully scoring answer.3 marks. Notice how clear and
unambiguously the candidate has described the structure of each and correctly explained its effect on
the state of each.

Exemplar 6

This candidate has stated correctly that diamond has a giant covalent structure and that carbon dioxide
has simple structure (one mark). However notice the contradiction; the candidate has gone on to confuse
bonding with intermolecular forces in diamond. Intermolecular forces have not been mentioned at all in
relation to carbon dioxide.
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Exemplar 7

This candidate earned no marks. The misconceptions discussed above are evident in this response. The
answer states that intermolecular forces are broken in both.

Question 5(c)

Almost all candidates identified the pertinent point that carbon dioxide is a compound of carbon and
oxygen. The question also asks why diamond and graphite are allotropes. Some missed out this part
and so did not state that they contain atoms which are all of the same element (carbon).
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Question 6(a)

This question was well answered, with most candidates earning at least one mark either for identifying
that ‘methene’ would only have one carbon atom or for stating that alkenes have a double bond (hence
methene cannot have one). Candidates need to check that the mark allocation matches the number of
points that they make to make sure that where a question has a two mark allocation, their answer
addresses two separate, clear points.

Question 6(b)(ii)

In common with question 5, this question is a typical ‘depth’ question where candidates need to develop
their thinking across multiple question parts within a narrow specification area. In this case, candidates
need to carefully consider their answers to make sure that they do not merely repeat a statement across
multiple part questions, but instead make sure that they make clear points relevant to each part.
In this case, a common correct answer to (b) (i) was ‘they have the same general formula’ (there are
other alternative correct answers given on the mark scheme).
For (b) (ii) candidates who only said ‘they have different general formula’ gained only one mark. Better
answers looked at the mark allocation and gave more detail, or gave two separate points, for example by
contrasting the ratio of carbon to hydrogen in terms of numbers. A few made comments about
differences which were not shown by the formulae (as the question asks), for example by commenting
on their effects on bromine water. Although such answers are correct statements, they do not answer the
question and so earned no marks.
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Question 6(c)

Almost all candidates correctly used the general formula to predict the formula of the alkane, showing
good understanding of this specification area.

Question 6(d)(i)

Many candidates successfully wrote and balanced the equation correctly. Many showed clearly how they
had used algebra (as expected in the mathematical requirements) to produce the equation. In giving
reasons, however, some candidates explained how they would normally balance the equation (referring
to numbers of atoms of each element on each side) rather than explaining in terms of the general
equation they had been given.

Question 6(d)(ii)

In common with part (b) candidates need to take care not to repeat again answers that they have given
for earlier questions. ‘They have a different general formula’ is a true statement but does not fully explain
why this leads to the general equation failing to work. Better answers contrasted the number of hydrogen
atoms and water molecules on each side of the equation when alkanes undergo combustion.
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Question 7

This question has two parts to it. Firstly, candidates need to identify which elements are and are not
present. Secondly they have to describe further experiments to show this. As this is a higher demand
question, the spectrum was not straightforward. The lines in the spectrum were similar, but not identical
to those in lithium. The spectrum had some, but not all of the lines present in rubidium.
Most able candidates fully addressed the question, taking care to analyse the spectrum carefully to list
the elements present (sodium and potassium) and those absent (lithium and rubidium). They then went
on to develop the second part of the task by stating that there are extra, unidentified lines. To identify
these elements it would be necessary to do further spectra of known elements to look for a match. Credit
was given to candidates who described chemical ion tests rather than using spectroscopy to identify the
unknown elements.
Candidates who did not reach Level 3 omitted parts of their answer or misinterpreted the spectrum.
Some did not describe further experiment. Some did not match the spectra carefully, leading to a
statement that either or both lithium and rubidium were present. A relatively common error was to say
that, as only some of the lines for lithium and rubidium match, this indicates only small amounts of these
elements in the mixture.
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Candidates should be advised to look carefully at the information given. For
a higher tier Level of Response differences in information are likely to be
subtle and need careful consideration.
Secondly, candidates should take great care to answer all parts of the task
for a Level of Response question.

Exemplar 8

This answer fully addresses both parts of the question. Although not a ‘perfect’ answer, (more
explanation about how to compare the unknown lines with known spectra could have been added) notice
how succinctly and clearly the candidate has addressed the points. 6 marks.

Exemplar 9

This answer only answers one part of the question (elements present). No elements are identified as
absent and no further experiments are described. Also notice the error in identifying lithium as present.
However, two elements are correctly identified. This is not a secure match to the Level 1 description; 1
marks.
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Question 7(b)

Many candidates earned at least one mark for explaining the meaning of one of the terms (quantitative
and qualitative). Some described both. Although most candidates had an instinctive understanding of
quantitative and qualitative tests, sometimes the expressions used could not gain marks. For example,
some candidates repeated the wording ‘quantitative tests can tell you if it is low in sodium but qualitative
cannot’. Others knew that quantitative ‘involves numbers’ but did not clearly state that the amounts of
substances are measured.

Question 8(a)

This question was well answered, with many candidates gaining all three marks. Candidates confidently
rearranged the equation and solved for mass. Some made small errors in the calculation of relative
atomic mass, but Error Carried Forward was allowed. Some forgot to round to one decimal place on the
final answer line.
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Question 8(b)

Again, this question was well answered by many candidates, who used the equation and the masses to
correctly calculate the mass and rounded it correctly to two decimal places. Despite the instruction to
‘use the relative formula masses’ given, some candidates attempted to calculate their own masses and
made simple errors in doing so. This highlights the importance of studying the information given and the
instructions in the question before starting to answer calculation type questions.
AfL

In calculations, candidates need to watch out for instructions such as ‘Give
your answer to 1/2 decimal place(s)’. Some candidates who correctly
completed their calculation forgot to round to the necessary number of
decimal places on the answer line for both parts (a) and (b).
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Question 8(c)(i)

Most candidates knew that Alex’s yield would be lower. Some did not express this very well, however, by
saying ‘the actual yield will be lower than the theoretical yield’. As this statement is always true, whether
or not there is unreacted solid, this answer did not gain any credit.

Question 8(c)(ii)

Most made sensible suggestions, such as changing the concentration or volume of the acid. The most
common answer which did not gain credit was to state that Alex should ‘leave the experiment for longer’.
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Question 9(a)(i)

Question 9(a)(ii)

In (a) (i), although most candidates knew how to calculate the gradient (and did so correctly), not all used
the largest values of y and x possible from the line given (26 and 20). Some took readings at 10 or even
5s. In this case, these calculations usually still gave the correct answer, but candidates may consider for
the future that the most accurate gradient will be calculated from the largest available values of y and x.
In (a) (ii) most knew what a tangent should look like, but the lines drawn did not always touch the curve
at 60s and did not always appear to be tangential. Commonly, lines were drawn which appeared to be
tangential at a lower time value and were away from the line at 60s.
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Exemplar 10

This tangent is well drawn with the centre of the line clearly in contact with the curve at 60s. 1 mark.

Exemplar 11

Although this candidate clearly understands what to do, this tangent does not touch the curve. 0 marks.
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Question 9(a)(iii)

Candidates understood that the tangents represented rate and were able to justify the reduction in rate
at 60s by reference to the tangents.

Question 9(b)

There were several routes to gaining the two marks here. Some candidates clearly stated that they
understood the meaning of the equation by stating ‘the rate is proportional to the concentration’, gaining
a mark. Some went on to say that the graph shows a straight line which goes through the origin. Other
used values from the graph to demonstrate the idea of direct proportionality. Any two of these points
gained both marks. Some candidates mentioned that the graph was a straight line, but this in itself is not
enough to describe direct proportion without clear mention of the line passing through the origin.
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Question 9(b)(ii)

In common with (a) (i) some candidates used very small values of y and x from the graph to judge the
proportion of the two. Higher ability candidates gave better answers by working out a ratio of y to x at
concentrations of either 1.0 or 2.0 mol/dm3.

Question 10(a)
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In common with question 7, there are two parts to this Level of Response question. Firstly candidates
need to state and explain which material should be chosen, then go on to identify any differences
between the two companies. Most candidates used table 10.1 to identify PET as the ‘best’ material and
usually justified this in terms of energy use, emissions and waste produced. The second part of the
question proved more challenging. Some candidates omitted this entirely from their answer. Others gave
very long answers to the first part of the problem and only gave a small reference at the end of their
answer, usually only identifying a single difference.
AfL

Candidates need to consider the information and instructions for Level of
Response questions. It is wise to ensure that all aspects of the task are
addressed, rather than giving a lot of time and writing space to one aspect at
the expense of another. Candidates need to make sure that they answer all
aspects rather than concentrate on one only. It is wise to go back and recheck the question before moving on.

28

© OCR 2018

GCSE (9-1) Twenty First Century Science Suite - Chemistry B - J258/04 - Summer 2018

Examiners’ report

Exemplar 12

This answer is succinct and clear. The candidate chooses PET as the ‘best’ material, justifies it and then
gives two clear differences between the information. 6 marks.
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Exemplar 13

This answer chooses PET and justifies the choice (Level 1, 2 marks). However, the second part of the
task is completely omitted, so that Level 2 or higher cannot be earned.

Question 10(b)

Many candidates stated either that more plastic bottles would be recycled or that the change would
reduce in less individual transportation of bottles, both of which would impact positively on the life cycle
assessment of the bottles. A well answered question.
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Question 10(c)

The best answers focussed on the idea of non-biodegradable materials and explained why people want
to see these materials banned, due to the fact that they ‘don’t break down’ or ‘take up space in landfill’.
Some answers did not reference any science in the answer, making statements about the companies
such as ‘they only want to make money’.

Question 11(b)(i)

In this type of question, it is important that candidates use the data. The best answers looked at the trend
for mean, highest and lowest daily concentrations, stated whether each agreed with the statement and
then justified this by describing the change in each given on the graph. Some references to the data
were either incorrect, such as ‘the lowest daily concentration does not change’; or unclear such as ‘the
mean daily concentration has fallen’ without a comparison to the 50% claim. Very few candidates
commented on the relevance of the fact that all of the data shows fluctuations.
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Question 11(c)

Some candidates had a clear idea of how to work out a mean daily concentration. They suggested
spreading the monitoring stations randomly or choosing a range of locations such as by roads, in towns,
rural locations or near other industry. Others either only gave a single factor to consider (the question is
worth 2 marks) or repeated parts of the stem, such as ‘measure it across the whole country’.

Copyright acknowledgements
Question 7
Any reference to existing companies or organisations is entirely coincidental and is not intended as a
depiction of those companies or organisations.
Question 10, Charts Company 2
OCR is aware that third party material appeared in this examination but it has not been possible to
identify and acknowledge the source.
Question 11b
OCR is aware that third party material appeared in this examination but it has not been possible to
identify and acknowledge the source.
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qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made
to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.
This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.
Our documents are updated over time. Whilst every effort is made
to check all documents, there may be contradictions between
published support and the specification, therefore please use the
information on the latest specification at all times. Where changes
are made to specifications these will be indicated within the
document, there will be a new version number indicated, and a
summary of the changes. If you do notice a discrepancy between
the specification and a resource please contact us at:
resources.feedback@ocr.org.uk.
OCR acknowledges the use of the following content:
Square down and Square up: alexwhite/Shutterstock.com
Please get in touch if you want to discuss the accessibility of
resources we offer to support delivery of our qualifications:
resources.feedback@ocr.org.uk

Looking for a resource?
There is now a quick and easy search tool to help find free resources
for your qualification:
www.ocr.org.uk/i-want-to/find-resources/
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