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Introduction
These exemplar answers have been chosen from the
summer 2017 examination series.
OCR is open to a wide variety of approaches and all
answers are considered on their merits. These exemplars,
therefore, should not be seen as the only way to answer
questions but do illustrate how the mark scheme has
been applied.
Please always refer to the specification (http://www.ocr.
org.uk/qualifications/as-a-level-gce-chemistry-b-saltersh033-h433-from-2015/) for full details of the assessment
for this qualification. These exemplar answers should
also be read in conjunction with the sample assessment
materials and the June 2017 Examiners’ Report to Centres
available on the OCR website http://www.ocr.org.uk/
qualifications/.
The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2018. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this).
It is important to note that approaches to question
setting and marking will remain consistent. At the same
time OCR reviews all its qualifications annually and may
make small adjustments to improve the performance of
its assessments. We will let you know of any substantive
changes.

4
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Question 1(a)(i)(ii)
Sodium ethanoate is used as an ‘acidity regulator’ in foods.
Sodium ethanoate, CH3COONa, can be made by reacting solutions of ethanoic acid, CH3COOH, and
sodium carbonate, Na2CO3, in the laboratory.
[2]

(i) Write an equation for this reaction.
(ii) Calculate the volume (in cm3) of 0.500 mol dm–3 Na2CO3 that would react with 25.0 cm3 of
0.450 mol dm–3 CH3COOH.

volume of Na2CO3 = ................................................... cm3 [2]

Mark(s): Exemplar 1 - 4/4

Examiner commentary
In this example the candidate has given the correct formulae
of all of the reagents and products, including state symbols
(which were not required – it is worth noting that even if they
were incorrect no marks would have been lost). The candidate
has then used their balanced equation to calculate the volume
of sodium carbonate required to neutralise the ethanoic acid
correctly. Had the candidate left the value of 0.113 on the
answer line this would not have been allowed. This would have
been the correct number of dm3, but the question required the
volume to be in cm3 which the candidate recognised, and they
corrected their value to 11.25cm3.

5
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Mark(s): Exemplar 2 - 2/4

Examiner commentary
In part a(i) the candidate has given an incorrect but balanced
equation and so scores 0 for this part of the question. However
the calculation in a(ii) is dependent upon the equation written
by the candidate, where the examiner is looking to determine
if the candidate is able to process the information given in the
question appropriately. This candidate has provided a 1:1 ratio
for the reactants and has then used this in their calculation,
arriving at a volume of 22.5cm3 which is allowed using the error
carried forward principle and scores 2 marks.

6
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Question 1(b)
The ethanoate ion forms an alkaline solution in water.
[1]

Write an equation to show this.

Mark(s): Exemplar 1 - 1/1

Examiner commentary
The candidate has recognised from the wording of the question
that they needed to identify the formation of hydroxide ions
as a product, as these are required if an alkaline solution is to
be produced. The use of an arrow between the reactants and
products is acceptable here as the emphasis in the question was
on identifying the appropriate product that produces an alkaline
solution.

Mark(s): Exemplar 2 - 0/1

Examiner commentary
Although the candidate has written a balanced equation
showing the ethanoate ions removing hydrogen ions from
the solution, they have not addressed the question posed,
which required them to show how the ethanoate ion produces
an alkaline solution in water. Therefore they should have
identified the formation of hydroxide ions, OH-, in the products.
This question did not require candidates to use the correct
equilibrium sign as the priority was for them to be able to
demonstrate their ability to use the information provided in the
stem of the question.

7
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Question 1(c)(i)(ii)
Ethanoic acid is a weak acid. Ka = 1.7 × 10–5 mol dm–3.
(i) Write an equation for the reaction of ethanoic acid in water.

[1]

(ii) Calculate the pH of a 0.030 mol dm–3 solution of ethanoic acid.
pH = ....................... [2]

Mark(s): 3/3

Examiner commentary
Question 1c addresses candidates’ understanding of weak acids
and equilibria; in part c(i) this is assessed by asking them to
write an appropriate equilibrium, and in this case the correct
sign must be included. Candidates were permitted to write an
equilibrium where the ethanoic acid was reacting with water to
produce the H3O+ ion as an alternative to the H+ ion. Having then
written their equation they were then required to demonstrate
their knowledge and understanding of equilibrium calculations
as applied to a weak acid. The candidate has used the values
given for Ka and the ethanoic acid concentration to correctly
calculate the concentration of the hydrogen ions, and has then
substituted these correctly to arrive at the correct pH value of
3.146 which they have rounded to 3.15.

8
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Question 1(d)
When sodium ethanoate is acting as an acidity regulator in food, a buffer solution is set up. This buffer
involves sodium ethanoate and ethanoic acid.
Explain, with the help of an appropriate equation, how this buffer solution works when acid is added.
[3]

Mark(s): Exemplar 1 - 3/3

Examiner commentary
In order to score full marks on this question candidates must
have either written an equation showing the correct equilibrium
for the reaction, or made a distinct reference back to the
equilibrium they had written as part of their answer to c(i). In this
example the candidate has provided the equilibrium at the start
of their response. They have then displayed their understanding
of equilibrium theory by correctly stating that the addition of
sodium ethanoate has produced a large concentration (reservoir
was an acceptable alternative) of the ethanoate ions, which
would react with the hydrogen ions to maintain the pH by
moving the position of equilibrium to the left, thus scoring all
3 marks.

9
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Mark(s): Exemplar 2 - 2/3

Examiner commentary
This candidate has not written a correct equation showing the
reaction involved, and so could not score the first marking point,
however they did recognise that by providing a large reservoir of
ethanoate ions this would help to maintain the pH of the buffer
and so scored marking points 2 and 3.

10
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Question 1(e)(i)
Some students investigate buffers involving sodium ethanoate and ethanoic acid.
They make a solution containing equal amounts of ethanoic acid and sodium ethanoate.
Calculate the pH of this solution.
Ka = 1.7 × 10–5 mol dm–3 for ethanoic acid.
pH = ........................... [1]

Mark(s): 1/1

Examiner commentary
This question assesses candidates’ abilities to manipulate data, in
e(i) they needed to recognise that if there was an equal amount
of the acid and the salt then the pH of the solution would be
determined by taking the negative log of the Ka value provided.

11
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Question 1(e)(ii)
The students then set out to make a buffer solution of a known pH. They have 25.0 cm3 of a
0.100 mol dm–3 solution of ethanoic acid.
Calculate the mass of sodium ethanoate they need to add to the acid solution to make a
solution of pH = 5.00.
mass of sodium ethanoate = .............................. g [4]

Mark(s): 4/4

Examiner commentary
This question was designed to assess candidates’ abilities to
manipulate data and to carry out a multi-stage calculation.
Candidates were required to initially determine the
concentration of the hydrogen ions from the target pH value
identified in the question. They could then either write an
expression for Ka or produce a calculation that was a derivation
from Ka with the values correctly substituted from the
information provided. This should have produced a value for the
concentration of the sodium ethanoate solution of 0.17mol dm-3.
There was then a requirement to use the Mr value for sodium
ethanoate and to scale the value down by a factor of 40 to elicit
the mass of solid required for 25cm3 of solution. This candidate
has demonstrated this in a very clear manner, explaining each
step in their calculation appropriately. Centres should encourage
their candidates to adopt a similar methodology. Too often
candidates failed to score marks as their ideas became confused
and it became difficult to follow the line of reasoning to identify
where marks could be awarded.

12
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Question 2(a)
Paracetamol is a pain-relieving medicine.

Name two functional groups in paracetamol, apart from the benzene ring.

[2]

Mark(s): 2/2

Examiner commentary
The candidate has correctly identified the two functional groups
(not including the aromatic ring) present in paracetamol.
Note that had the candidate not stated that the amide was a
secondary amide, then only 1 mark would have been awarded.

13
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Question 2(b)(i)
Some students set out to make paracetamol by the method shown below.

The students want to make 5.0 g of 4-nitrophenol in step 1.
Calculate the mass of phenol they should start with.
Give your answer to an appropriate number of significant figures.
mass of phenol = .................................. g [2]

Mark(s): 2/2

Examiner commentary
The candidate has used the mass of the target product to
determine how many moles of 4-nitrophenol were desired, and
then from the information in stage 1 has correctly identified the
need to scale this by a factor of 4 (from 25% up to 100%) to work
out the number of moles of phenol required at the start of the
reaction. They have then correctly calculated the molar mass
of phenol and from this determined the mass required. In this
question the correct answer was accepted to 2 or 3 sf since the

value for the 4-nitrophenol mass is 139g mol-1 which then leads
to the number of moles of phenol being 0.144moles, and so a
value of 13.5g or 14g was allowed.

14
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Question 2(b)(ii)
The two nitrophenols formed can be separated since they have different boiling points. 2-nitrophenol
has a lower boiling point than 4-nitrophenol. This is because internal hydrogen bonding can occur in
2-nitrophenol.
Draw the structure of 2-nitrophenol with the –OH and –NO2 groups shown as full structural formulae;
show where the internal hydrogen bond would form.
[2]

Mark(s): Exemplar 1 - 2/2

Examiner commentary
Marks awarded in this question were for correctly identifying
the bonding present in the NO2 functional group and then
constructing a hydrogen bond between the δ+ H atom of the
OH group and a lone pair of electrons on one of the oxygen
atoms of the NO2 group. The candidate has correctly identified

the bonding in the NO2 group including the dative covalent
bond, and has correctly drawn a hydrogen bond from the OH
group to a lone pair of electrons on the oxygen atom that is
double bonded to the nitrogen atom.

Mark(s): Exemplar 2 - 0/2

Examiner commentary
than an oxygen atom. This representation is incorrect as the
lone pair on the nitrogen would have been used in forming the
dative covalent bond to one of the oxygen atoms and so would
be unavailable for bonding to the hydrogen atom.

The candidate has not drawn an appropriate representation for
the bonding in the NO2 group – there should have been one
double bond to one of the oxygen atoms, and a dative (or single
bond) drawn to the other oxygen atom. They could have still
scored one mark had they drawn their hydrogen bond correctly,
but unfortunately although they have correctly identified the
δ+ H they have ended their bond on the nitrogen atom rather
15
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Question 2(b)(iii)
Name the type of reaction that occurs in step 2 and name the functional group that has been formed.
[1]

Mark(s): 1/1

Examiner commentary
The candidate has correctly identified both the type of reaction
and the functional group produced by the reaction described in
step 2 of the synthesis outlined.

16
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Question 2(b)(iv)
Write an equation for the reaction in step 3.
Use skeletal formulae for the organic compounds.

[2]

Mark(s): 2/2

Examiner commentary
This is a good example of a candidate’s ability to use an
alternative type of diagram to show the bonding in organic
molecules. What is especially pleasing is that the candidate has
produced the correct representation for the anhydride group in
the reactants and then produced the correct representation for
both of the products of the reaction.

17
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Question 2(b)(v)
The students purify the product from step 3 by recrystallisation from water.
Describe the steps in the recrystallisation of a solid product from water. Indicate how insoluble and
soluble impurities are removed.

[4]

Mark(s): 4/4

Examiner commentary
This question links very closely to one of the required practical
activities from the syllabus, and is used to assess candidates’
understanding of the practical procedure. The main focus is
on candidates recognising that there are two phases to the
purification process, each requiring filtration to be used. In this
case the candidate has correctly linked the need to dissolve
the impure paracetamol in step 3 in a minimum volume of hot
solvent and then to filter the hot solution in order to remove
insoluble impurities – many candidates failed to score this as
they failed to make it clear that the impurities were insoluble.
The candidate has then given an accurate description of
a process whereby crystals of paracetamol would form by
using an ice bath to cool the filtrate. They have then correctly
identified that further filtering at this stage would remove
soluble impurities as these would remain in solution after the
product has been recrystallized.

18

© OCR 2017

A Level Chemistry B (Salters)

Exemplar Candidate Work

Question 2(c)(i)
Paracetamol is thought to be converted to AM404 in the body.
AM404 is thought to inhibit the enzyme-catalysed breakdown of anandamide. Anandamide reduces pain
responses.

Suggest how AM404 inhibits the breakdown of anandamide.

[3]

Mark(s): Exemplar 1 - 3/3

Mark(s): Exemplar 2 - 2/3

19
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Mark(s): Exemplar 3 - 1/3

Examiner commentary
This question is looking to see if candidates understand how
drugs act to inhibit natural processes occurring in the body.
In this case we are looking to see if they have recognised the
importance of the molecular shape in determining how a drug
interacts with the active site of the enzyme to inhibit or compete
with the natural breakdown process.
Candidate 1 has correctly identified the similarity in the
structures of AM404 and anandamide – we accepted the idea
of a similar pharmacophore for this marking point – which
results in AM404 binding to the active site of the enzyme, but
that it then cannot be broken down and so blocks the site to
anandamide. This response scored all 3 marks.
Candidate 2 scores 2 marks because they correctly state that
AM404 binds to the active site, and describes ‘the part of the
substrate that binds to the active site is the same in both
molecules’ which was allowed as an alternative wording for
marking point 1. They did not, however, score marking point 3 as
no mention was made regarding this blocking the active site.
Candidate 3 has only scored 1 mark for the idea of AM404 going
into the enzyme and blocking the active site, which, while being
a weak description, was allowed as an alternative wording that
was just acceptable for marking point 3.

20
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Question 2(c)(ii)
Describe the stereochemistry of the double bonds in AM404.

[1]

Mark(s): 1/1

Examiner commentary
Straightforward response correctly identifying the
stereochemistry around the double bonds in the AM404
molecule.

Question 2(c)(iii)
Explain how the double bonds in AM404 hold the carbon chain in shape.

[1]

Mark(s): 1/1

Examiner commentary
Straightforward response required identification that there is
a lack of rotation possible due to the presence of the double
bond.

21
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Question 3(a)(i)(ii)
Deoxyribose, C5H10O4, has a vital role in our biochemistry as a component of DNA.
Deoxyribose exists in solution as several forms, two of which are shown below.

(i) Circle all the chiral centres on both structures above.

[1]

(ii) Name the functional group that is present in the linear form only.

[1]

Mark(s): 2/2

Examiner commentary
This is a question requiring candidates to recognise the presence
of chiral centres within a linear and a ring structure and to
then compare the structures to identify a functional group
that is present in the linear form only. This candidate clearly
understands the requirements of this task as they have correctly
circled all five chiral centres and stated that the functional group
present in the linear form only is the aldehyde group.

22
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Question 3(a)(iii)
Describe a laboratory test for the functional group identified in (a)(ii).

[2]

Mark(s): Exemplar 1 - 2/2

Mark(s): Exemplar 2 - 1/2

Examiner commentary
Candidate 1 has correctly identified a suitable test by name, and
included some finer detail about the conditions required for the
first mark. They have then correctly stated the outcome of the
test and so scored the second mark.
Candidate 2, whilst identifying a test by name, has not given any
indication of the conditions required so does not score marking
point 1. They have given the correct observation for the test and
so scored marking point 2.

23
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Question 3(a)(iv)
Circle a primary alcohol group on each structure below, giving a reason for your choice.

[2]

Mark(s): Exemplar1 - 2/2

Examiner commentary
In order to score the first marking point candidates must circle
the appropriate OH group on both the linear and ring forms
of the deoxyribose molecule. Although the candidate has not
circled the carbon atoms, they have clearly indicated the correct
OH groups and so score marking point 1. They also give a correct
definition of a primary alcohol group by stating that the OH
group is bonded to a carbon atom that is itself bonded to one
other carbon atom and 2 hydrogen atoms.

24
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Mark(s): Exemplar 2 - 1/2

Examiner commentary
In this case the candidate has circled the carbon central atom
but has not addressed the question as the OH groups are
not included in the circled area so does not score the first
mark. However they do understand that for the alcohol to be
described as a primary alcohol the carbon atom to which the OH
group is attached must be either bonded to one other carbon
atom, or be bonded to two other hydrogen atoms.

25
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Question 3(a)(v)
Explain why the reaction in which the linear form changes to the ring form is not condensation.

[1]

Mark(s): 1/1

Examiner commentary
The candidate has given a correct explanation for why this
process is not an example of a condensation reaction.

Question 3(a)(vi)
Complete the equation that shows the reaction when the linear form changes to the ring form.
[1]

–CHO + HO– 

Mark(s): 1/1

Examiner commentary
The candidate has drawn the full structural formula for the link
formed when the linear form is converted into the ring form of
deoxyribose, with no loss of water or a small molecule being
released.

26
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Question 3(b)
In DNA, deoxyribose is always present as the ring form.
The primary alcohol group in the ring form of deoxyribose and the alcohol group on the adjacent carbon
condense with phosphate groups.
A sugar-phosphate backbone is formed.
Draw a section of the sugar-phosphate backbone.
[2]

Show one deoxyribose and two phosphate groups.

Mark(s): Exemplar 1 - 2/2

Mark(s): Exemplar 2 - 1/2

Examiner commentary
Candidate 1 has drawn a correct structure using the deoxyribose
ring and two phosphate groups to illustrate the sugar phosphate
backbone. However Candidate 2 lost a mark in this question as
they included OH groups on each of the phosphates. This was a
common error with many candidates.

27
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Question 3(c)(i)(ii)(iii)
The structure of a fragment of DNA is sometimes represented by a sequence of letters, e.g. GCA. The
letters stand for guanine, cytosine and adenine.
(i) What single term describes guanine, adenine and cytosine?
How and where do they attach to the sugar-phosphate backbone?

[2]

(ii) Give the DNA sequence that would produce the CUG sequence in RNA.

[1]

(iii) The sequence given in (c)(ii) codes for an amino acid in a protein chain.
Name the amino acid. Use the Data Sheet to help you.

[1]

Mark(s): 4/4
(i)

(ii)
(iii)

Examiner commentary
This multi-step question addresses candidates’ understanding of
basic ideas associated with the structure in DNA. The candidate
has correctly identified that cytosine, guanine and adenine are
classed as (nitrogenous) bases, and that these react with the
remaining OH group on the deoxyribose ring via a condensation
reaction in order to score the first two marks. Part (ii) tests
whether candidates can demonstrate their knowledge of base
pairings and part (iii) then asks candidates to use their data sheet
to determine the amino acid required for the protein chain. In
both parts the candidate correctly identified the triplet code as
GAC and that this codes for leucine.

28
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Question 3(c)(iv)
Explain how a sequence in DNA codes for an amino acid.

[2]

Mark(s): 2/2

Examiner commentary
Candidates found this question quite tricky, as they often
had a general understanding of the process but struggled to
express themselves appropriately. In the example provided the
candidate understands that the mRNA produced by translation
contains a codon that has a complimentary anti-codon on
tRNA to bring a specific amino acid into the cell. Although the
response is a little muddled the key ideas have been identified
and marks awarded accordingly.

29
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Question 3(d)*
Compound B is a structural isomer of deoxyribose with the molecular formula C5H10O4.
The infrared, 1H and 13C NMR spectra of compound B are shown below.

Work out the structure of compound B.
Give evidence from each spectrum and show how it relates to the structure you have given.

30
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Mark(s): Exemplar 1 - Level 3 - 6/6

Examiner commentary
This question was the first Level of Response question on this
paper. Candidates were provided with information from
IR, 13C-NMR, and 1H-NMR spectra and asked to derive the
structure of the molecule giving their reasons. Many candidates
were able to identify key elements within the molecule but
struggled to put the fragments together in order to identify
the structure, which prevented them from accessing L3.
This candidate however shows that with proper preparation
candidates can tackle these problem solving exercises and
achieve full marks. The key to this question was in identifying
that there are no OH groups in the molecule due to the absence
of a broad OH stretch at 2950cm-1 on the IR spectrum. The
key features identified in this spectrum are the C=O stretch at
1750cm-1, and the C—O stretch of an ester at 1000cm-1. All of
these points are identified by the candidate in their introduction.
They then quickly use information from both of the other
spectra to identify that there are 3 proton environments and

4 carbon environments and then includes relevant fine detail.
The candidate then puts the evidence together to derive the
correct structure for the molecule.

31
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Mark(s): Exemplar 2 - Level 2 - 4/6

Examiner commentary
This represents an example where the candidate identified
at least four pieces of evidence from at least two spectra and
attempted to draw a structure that was incorrect. The main
error made was in incorrectly identifying the presence of an
OH group from the IR spectrum. This was a common error and
unfortunately often led to candidates incorrectly identifying
this group in the other 2 spectra also. However, the candidate
correctly identified the C=O group from the IR, the presence
of 3 proton environments from the HNMR spectrum, 4 carbon
environments from the CNMR spectrum, and also the presence
of C=O and C—O bonds using this spectrum. There was a clear
line of reasoning illustrated and the information was supported
by the use of relevant evidence, thus fully meeting the
requirements of L2 and scoring 4 marks.

32
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Mark(s): Exemplar 3 - Level 2 - 3/6

Examiner commentary
This represents an example where the candidate has identified a
number of pieces of evidence, some of which are incorrect. They
have used evidence from all three spectra and have identified
the key C=O bond that is clearly evident in both the IR and
CNMR spectra. In addition to this they have identified the C—O
bond from the CNMR spectrum and that there are 6 Hydrogen
atoms in a similar environment from the HNMR spectrum.
However, there are also errors evident that the examiner judged
to mean that the candidate’s reasoning is impeded, meaning
that the mark is more appropriate to the lower mark of 3 within
the level rather than 4.

33
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Question 4(a)(i)
Chromium is a metal with many uses, one of which is the production of a shiny chromium plating on steel.
Chromium is made from its ore chromite, FeCr2O4, by the following reactions. Iron has one of its common
oxidation states in chromite.

Complete the table below showing the oxidation states of chromium species in the equations above.
For each equation state whether chromium has been reduced, oxidised or neither.
[4]

Mark(s): 4/4

Examiner commentary
The candidate clearly understands the concept of oxidation
number and has correctly calculated the oxidation state of
chromium in each of the steps in the sequence provided. They
are also demonstrating that they understand the convention
regarding the positioning of the + or – sign, and can link the
change in oxidation state correctly to the appropriate chemical
process.

34
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Question 4(a)(ii)
Calculate the maximum mass of chromium (in kg) that could be obtained from 1000 g of chromite.
mass = ........................kg [2]

Mark(s): 2/2

Examiner commentary
This calculation was found more demanding by candidates than
expected. Most candidates were able to calculate the number of
moles of chromite represented by 1000g of the ore and scored
the first mark, however where many candidates lost a mark
was in failing to identify that there are 2 chromium atoms in
each unit of chromite. Consequently they calculated the mass
of chromium produced as 0.232kg rather than the expected
answer which this candidate correctly calculated as 0.465kg.
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Question 4(b)(i)
Chromium plating is carried out using a solution of chromium(III) chloride with a graphite anode.
(i) Write the electron configuration of a Cr3+ ion, using sub-shells and atomic orbitals.

[1]

Mark(s): 1/1

Examiner commentary
This is a straightforward question that addresses candidates’
ability to write out the electronic arrangement of a transition
metal ion using the s,p,d,f notation correctly. In this example
the candidate has clearly correctly identified the electron
configuration. The mark was often lost as candidates included
the 4s2 electrons and had an outer configuration of 3d1.
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Question 4(b)(ii)(iii)
(ii) Draw a labelled diagram of a simple apparatus to carry out chromium plating of a steel object in a
student laboratory.
[3]
(iii) Write a half-equation for the cathode reaction in the cell in (b)(ii).

[1]

Mark(s): 4/4
(ii)

(iii)

Examiner commentary
In this question candidates were required to produce a labelled
diagram to show how they could chrome plate a steel object.
The candidate has produced a neatly labelled diagram with
both electrodes clearly identified. Common errors in this
question were failing to identify the electrodes correctly e.g.
steel anode rather than cathode, or producing a diagram for an
electrochemical cell containing two beakers, a salt bridge and
voltmeter etc. Candidates who did this were allowed 1 mark
provided that they had a steel electrode inserted into a solution
containing Cr3+ ions, as it was clear that they understood the
requirement for the object being plated to be present in a
solution containing the plating ions.
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Question 4(b)(iv)
A ‘mole of electrons’ is 96 500 coulombs and a coulomb is a current of 1 amp flowing for 1 second.
Calculate the time (in hours) needed to deposit 26 g of chromium at a current of 5.0 amps in the cell
time = ........................ hours [3]
in (b)(ii).

Mark(s): Exemplar 1 - 3/3

Mark(s): Exemplar 2 - 2/3

Examiner commentary
Success in this calculation was dependent upon identifying
that to produce 1 mole of Cr atoms from the solution 3 moles
of electrons were required. Thus the most common error was
failing to do this and this resulted in an answer of 2.7 hours
rather than the correct answer of 8 hours.

provided in the stem of the question to correctly calculate the
time required to bring about the electroplating as 8.04 hours.
Candidate 2 correctly identified that 0.5mol of chromium was
being produced but did not appreciate that each mole required
3 moles of electrons and so arrived at a value of 2.7 hours, and so
scored 2 marks.

Candidate 1 has started their calculation by determining that
there are 1.5mol of electrons required to produce 0.5mol (26g) of
chromium. They have then used this along with the information
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Mark(s): Exemplar 3 - 2/3

Examiner commentary
This candidate has identified that 0.5mol of chromium would
be produced, and that each mole requires 3 moles of electrons.
However, they made a transcription error within their calculation
and introduced an extra 0 by quoting the number of coulombs
required for 1 mole of electrons as 965000 rather than the
correct value given in the stem of the question of 96500. All the
other steps in the calculation are correct and the final answer is
given as 80.4 hours rather than 8.04 hours. Therefore the error
has been identified and 1 mark has been lost but using the error
carried forwards principle the candidate has scored 2 of the 3
available marks.
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Question 4(c)(i)(ii)
In a solution of chromium(III) chloride an equilibrium exists, as shown in equation 4.5.

[1]

(i) Name the ligands in the green complex.
(ii) Some students have a violet solution of chromium(III) chloride.
Use your knowledge of equilibria to suggest and explain how they might make the violet solution turn
green.

[2]

Give the name of any reagent required.

Mark(s): Exemplar 1 - 3/3
(i)
(ii)

Mark(s): Exemplar 2 - 2/3
(i)
(ii)
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Examiner commentary
This question addressed the chemistry of transition metal ions
and linked it to equilibria. Candidates were asked to name the
ligands present in the chromium complex and to then explain
how the violet complex could be changed back to the green
complex. Many candidates scored at least 2 marks on this task.
Candidate 1 has correctly named the ligands, and has then
stated that the addition of hydrochloric acid would result in the
green colour re-forming as the position of equilibrium moves to
the left-hand side.
Candidate 2 response was typical of many candidate responses
as they incorrectly named the Cl ligand as ‘chlorine’ rather
than chloride and so lost the first mark. However they then
did correctly suggest an appropriate reagent to move the
equilibrium to the left in order to reproduce the green complex
and so scored 2 marks.
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Question 4(d)(i)
The concentration of an ethanol solution can be measured using the following steps.
• add excess acidified dichromate, Cr2O72–, some of which reacts with the ethanol.
• add excess iodide that reacts with the remaining dichromate.
• titrate the iodine produced with sodium thiosulfate.

Some students add acid and 20.0 cm3 of 0.200 mol dm–3 Cr2O72– to 25.0 cm3 of a ‘low-alcohol’ beer.
They add excess iodide ions and find that the iodine produced reacts with 27.6 cm3 of 0.100 mol dm–3
Na2S2O3.
Calculate the concentration of the ethanol in the beer (in mol dm–3) and then the percentage of ethanol
(in g per 100 cm3).
concentration of ethanol = ........................... mol dm–3
% ethanol = ........................... g/100 cm3 [6]

Mark(s): Exemplar 1 - 6/6
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Examiner commentary
This was the most challenging calculation on the question
paper, as it was a multi-stage calculation that traditionally would
have been scaffolded in order to direct students towards the
final answer. With the alterations to the maths requirements
this is now an open calculation that candidates have to work
through independently. This candidate has made some attempt
to structure their response and has tried to explain their
steps within the calculation which assisted the examiner in
determining the mark appropriate to the work produced. The
candidate has shown a logical approach to the calculation by

initially calculating the number of moles of thiosulfate used and
using this to determine the moles of Cr2O72- that are in excess
after reaction with the ‘beer’. The candidate then realised that
they needed to determine how many moles of the chromate
complex were present initially so that they could work out how
many moles of ethanol were present in the sample tested. From
this they successfully determined the concentration of the
ethanol and used the RFM of ethanol to calculate the mass per
100cm3.

Mark(s): Exemplar 2 - 5/6

Examiner commentary
This candidate has struggled to structure their response but has
tried to explain their steps within the calculation which assisted
the examiner in determining the mark appropriate to the work
produced. The candidate has initially calculated the number
of moles of thiosulfate used, and used this to determine the
moles of I2 that were reacted which they have then incorrectly
assumed was equal to the moles of Cr2O72- that are in excess
after reaction with the ‘beer’. The candidate then realised that
they needed to determine how many moles of the chromate
complex were present initially so that they could work out how

many moles had been used in reaction 4.6 reacting with the
ethanol. This led to an error in the calculation of the moles of
ethanol and so in calculating the concentration. However the
examiner has been able to follow the candidate’s reasoning and
has applied the error carried forwards ruling, thus allowing credit
for the correct steps being followed and resulting in a mark of 5
being awarded.
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Question 4(d)(ii)
Suggest one assumption the students have to make when giving their result.

[1]

Mark(s): 1/1

Examiner commentary
Most candidates left this question blank, or made suggestions
such as ‘all of the alcohol had reacted / no reactants were
lost, etc’. This candidate has appreciated that the most valid
assumption is that there were no other substances (reducing or
oxidising agents) present in the beer that could have reacted
with the Cr2O72- and so scored the mark.
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Question 5(a)
This question is based on the article Saving paper from Education in Chemistry, March 2013, published by
the Royal Society of Chemistry which comes as an insert with this paper.
The article says that hydroxyl groups in cellulose can be oxidised to aldehydes, ketones and carboxylic
acids. The structures below each show part of a cellulose chain.
On each chain, circle the hydroxyl group(s) that can be oxidised to give the named group.

[3]

Mark(s): Exemplar 1 - 3/3

Mark(s): Exemplar 2 - 2/3

Examiner commentary
This task required candidates to identify a known organic
functional group and to be able to distinguish between similar
groups in terms of their reactivity.

to ketones, and also recognised that there were two secondary
OH groups in the ring structure and so scores all 3 marks.
Candidate 2 lost 1 mark here for failing to identify that there
were TWO OH groups present that could be oxidised to
produce the ketone functional group.

Candidate 1 clearly understands that primary alcohols can be
oxidised to aldehydes and subsequently to carboxylic acid
functional groups, and that secondary alcohols can be oxidised
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Question 5(b)(i)*
Lignin contains chromophores that absorb in the uv, whereas the decomposition products look yellow.
Explain what affects the frequency of radiation absorbed and why the decomposition products look
yellow.

[6]

Mark(s): Level 3 - 5/6

Examiner commentary
absorbs light in the UV part of the spectrum, the decomposition
products absorb in the visible region and the complimentary
frequencies are not absorbed.

This question addressed candidates’ knowledge and
understanding of an aspect of colour chemistry. Candidates
were required to demonstrate that they understood what
happens when radiation is absorbed by molecules, that they
could explain how the structure of the molecule influenced the
frequency of radiation absorbed, and finally, what the source of
the yellow colouration was.

A better answer would have made it clear that when lignin
undergoes decomposition, the degree of delocalisation present
is increased due to the presence of quinones and ketones in
the decomposition products. As the delocalisation increases
the energy gap decreases and so the frequency of radiation
absorbed also decreases. This results in the decomposition
products absorbing radiation towards the blue part of the visible
spectrum, whilst reflecting its complimentary colours and so
appearing yellow.

In order to score full marks candidates needed to produce
a well-developed explanation that was clear and logically
structured, supported by relevant information drawn from the
article provided.
This candidate clearly shows a good understanding of these
three areas, however they have omitted some relevant
information regarding the link between the degree of
delocalisation and frequency of light absorbed. They have
instead implied the link. They also state that although lignin

This lack of fine detail in the candidate’s answer meant that the
lower mark was awarded as the examiner deemed that the line
of reasoning had not been fully developed or substantiated and
so a mark of 5 was awarded.
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Question 5(b)(ii)
Calculate the energy (in kJ mol–1) that corresponds to a wavelength of 350 nm absorbed by lignin.
(1 nm = 10–9 m)
energy = .....................kJ mol–1 [3]

Mark(s): 3/3

Examiner commentary
Candidates were provided with information about the
wavelength of light absorbed by lignin and were asked to
determine the energy corresponding to this frequency. In order
to do this candidates had to appreciate the need to convert
the wavelength in nm into the relevant frequency in Hz. Their
initial calculation would result in a value in Joules per atom and
this needed to be subsequently multiplied by the Avogadro
constant (6.02 x 1023) and then converted into kJ by dividing by
1000. This represents a multi-step calculation that candidates
ought to have been familiar with and which should have been
taught and practised several times during the course.
This candidate had clearly been taught appropriately as they
have constructed their answer in a well laid out format and
arrived at the correct answer, 342kJ mol–1, scoring all 3 marks.
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Question 5(c)(i)
What is acting as the acid in the equation shown below?

[1]

Mark(s): 1/1

Examiner commentary
In order to answer this question correctly candidates needed
to understand that an acid is defined as a substance that acts
as a proton donor, and to apply this definition to the equation
given. This candidate correctly identified that the aluminium
complex donated a hydrogen ion from one of its water ligands
and therefore is acting as an acid. Common incorrect responses
either identified the H3O+ ion as being the acid, or they indicated
that water was the source of the acid but failed to indicate that it
was the water ligands/molecules in the complex that produced
the acidic behaviour.
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Question 5(c)(ii)
[2]

Draw a diagram to illustrate the shape of the [Al(OH)(H2O)5]2+ ion, naming the shape.

Mark(s): Exemplar 1 - 2/2

Mark(s): Exemplar 2 - 1/2

Examiner commentary
oxygen atoms as the bonding in the complex is between the
Al ion and one of the lone pairs of electrons present on each
oxygen atom.

This question addressed identification of molecular shape and
bonding within a complex molecule. In order to score both
marks the candidate needed to state the correct molecular
shape, octahedral. They also needed to draw a suitable diagram
that showed the 4 equatorial planar molecules, and 2 polar
molecules – with one water molecule having been replaced by
an OH group. However it was important for candidates to ensure
that there were no ambiguous bonds made between the central
Al atom and the water molecules – all bonds had to be to the

Candidate 1 both names the shape correctly and draws the
correct structure.
Candidate 2 names the shape but has drawn the bonds on the
right hand side of the structure through the hydrogen atoms of
the water molecules so only scores 1 mark.
49

© OCR 2017

A Level Chemistry B (Salters)

Exemplar Candidate Work

Question 5(d)
The article gives two equations for the ‘Fenton mechanism’.
Give the overall equation represented by the two equations.
[2]

Explain why the two equations alone do not show that Fe2+ is acting as a catalyst.

Mark(s): Exemplar 1 - 2/2

Mark(s): Exemplar 2 - 1/2

Examiner commentary
The first part of this requires candidates to be able to
demonstrate that they can ‘add up’ chemical equations to
produce an overall balanced equation for the process outlined
in the text provided. Secondly they need to show that they
understand the nature of catalysts within a complex reaction,
i.e. that they may participate in the process but are regenerated/
remain unchanged at the end of the process.

Candidate 2 has produced an unbalanced equation, but has
provided a good explanation and so scores 1 mark.

Candidate 1 has produced a balanced equation including 2Fe2+
in the reactants, and 2Fe3+ in the products – this was a common
error as candidates failed to balance the equation – and they
then provided a correct explanation that indicates that they
understand that the Fe2+ has not been regenerated/recycled in
the two reactions.
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Question 5(e)
The article describes several methods of neutralising the acidity in paper. One of these is ‘washing in a
bath of mild alkali’.
Describe two other methods given in the article.
[3]

Write equations where appropriate.

Mark(s): 3/3

Examiner commentary
This was a relatively straightforward question, which tested
candidates’ comprehension skills by asking them to extract some
information from the text provided, and to support their choices
with suitable (balanced) equations.
The candidate has correctly identified two alternative methods
of neutralising the acids in the paper and has given a suitable
balanced equation for the use of diethyl zinc to score all 3 marks.
The candidate did go on to try to produce an equation for the
use of magnesium hydroxide nanoparticles. Their equation is
incorrect, but as this is in addition to the information already
provided it was ignored by the examiner as there was no penalty
for attempting to provide extra detail.
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