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Introduction
These exemplar answers have been chosen from the 
summer 2019 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 they do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification https://www.ocr.
org.uk/qualifications/as-a-level-gce/chemistry-b-salters-
h033-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 2019 Examiners’ report or Report 
to Centres available from Interchange https://interchange.
ocr.org.uk/.

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2020. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/). 

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.

https://www.ocr.org.uk/qualifications/as-a-level-gce/chemistry-b-salters-h033-h433-from-2015/
https://www.ocr.org.uk/qualifications/as-a-level-gce/chemistry-b-salters-h033-h433-from-2015/
https://www.ocr.org.uk/qualifications/as-a-level-gce/chemistry-b-salters-h033-h433-from-2015/
https://interchange.ocr.org.uk/
https://interchange.ocr.org.uk/
https://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
https://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
https://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 34 (e) (i) 
Exemplar 1 0 marks

Examiner commentary
In some cases, the detailed knowledge of practical procedures was not known. There are some instances where the precise 
procedures or reaction conditions were needed to gain the mark and they were not always given.

In this question candidates were asked to name an indicator and give the colour change for a titration of sodium thiosulfate with the 
iodine liberated when Cu2+ ions reacted with I– ions. There were many correct answers here, but also many where the knowledge of 
the experiment was absent or confused.

This answer has the correct indicator, but the colour change on adding the indicator, rather than at the end point has been given. 
The correct colour change observed should have been from black to colourless.

Theme 1 Practical ideas
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Question 34 (e) (iii) 
Exemplar 1 0 marks

Exemplar 2 0 marks

Examiner commentary
This was generally well done. For those who did not score there were three common errors; not multiplying by 100 to get a 
percentage, not realising the burette would be read twice, and getting the incorrect value for the uncertainty of the burette.

This candidate has correctly realised the burette would be read twice and calculated the % error, but has rounded their final value 
incorrectly.

Examiner commentary
This candidate did not account for the initial and final burette readings, so has included the uncertainty only once instead of twice.
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Question 34 (e) (iv) 
Exemplar 1 1 mark

Examiner commentary
This was a very difficult question for candidates and they did not think to describe how they would dilute a solution, withdrawing a 
certain volume using a pipette and making up to the mark in a volumetric flask. This was also seen as a difficulty on the 2018 paper, 
suggesting that some students may need more experience of using and describing this technique.

A significant number suggested diluting the sodium thiosulfate to get a larger titre but did not specify the dilution factor, which was 
expected as a target percentage error had been given.

Candidates also suggested using a larger volume of sea water but did not always specify a volume to be used. Those who did 
seemed to accept the use of 1 dm3 for titration, which would be unwieldy. Unfortunately, this approach did not include the required 
experimental procedure so only the first mark was available in this case.

A lot of answers focused on more repeats and greater resolution on the measuring equipment.

The percentage error had been incorrectly calculated in part (iii). The dilution factor subsequently suggested by the candidate is 
correct for their value and so error carried forwards means it is creditworthy.



Exemplar Candidate Work

7

A Level Chemistry B (Salters)

© OCR 2019

Exemplar 2 1 mark

Examiner commentary
This answer almost scores both marks but there is insufficient detail in the diluting procedure as we required the use of a pipette to 
withdraw a certain volume, add to a volumetric flask and make up to the mark with water.
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Question 35 (d) (i) 
Exemplar 1 1 mark

Examiner commentary
This question was generally well answered except for the conditions of the reaction. If the alcohol is to be oxidised to an aldehyde, 
distillation is required, not heating under reflux.

The oxidation of the alcohol omits the acidification, incorrectly heats under reflux and has the colour change the wrong way round. 
They are, however, able to score 1 mark for the correct second row, the test for aldehyde, although they have only suggested the 
aldehyde by implication.



Exemplar Candidate Work

9

A Level Chemistry B (Salters)

© OCR 2019

Question 35 (e) (i) 
Exemplar 1 1 mark

Examiner commentary
Fewer than half the candidates scored this mark because they did not specify the reagent and conditions. Many answers did not 
include all the conditions or included conditions for other reactions. In some cases, the conditions were correct but nickel was given 
as the reagent and hydrogen was omitted.

This was the easier alternative method to remember as it works with platinum at room temperature and pressure. Where candidates 
suggested the use of a nickel catalyst, we accepted any sensible temperatures and pressures for the conditions.

Exemplar 2 0 marks

Examiner commentary
This answer has confused the conditions with another reaction.
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Question 35 (f) (i) 
Exemplar 1 1 mark

Examiner commentary
This question was similar to the previous one in that marks were lost due to knowledge of reagents and conditions not being secure 
enough.

This candidate did not know how to add H
2
O to an alkene but did know the second part. We ignored the pressure as it would still 

work at higher pressure. Some candidates omitted the water product from the dehydration stage, and consequently could not gain 
the mark even if they had identified the correct conditions.
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Question 31 (d) (i) 
Exemplar 1 2 marks

Theme 2 Extended response
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Examiner commentary
In the extended response questions the candidates are given an opportunity to develop an answer, synthesising an argument. In 
this question, there were many good answers but also many that did not cover all the expected areas. We were hoping that rate and 
yield would be considered for each of the conditions with detailed argument provided. The majority of the answers scored 2, 3 or 4 
marks because, although what they said was clear, they did not address all areas. 

The most frequently seen answers addressed yield for temperature and pressure, but not rate, and rate for the use of the catalyst, 
but not position of equilibrium. This would unfortunately limit the score to Level 1. Many answers did comment that the catalyst did 
not change the position of equilibrium, so they could access Level 2. The rate and position of equilibrium was needed in all three 
conditions for Level 3. 

Some answers included equations 31.3 and 31.4 as well. References to these were ignored, but the candidates found it difficult to fit 
their answer into the space as a consequence.

This answer has incorrectly said the products side has fewer molecules so the argument for pressure and yield is incorrect. The 
correct argument for temperature and yield has been given. Rate and position of equilibrium have been considered for the catalyst, 
but very little detail has been given. This is therefore a Level 1 answer and scores 2 marks.
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Exemplar 2 3 marks

Examiner commentary
This answer has correctly considered position of equilibrium for temperature and pressure and the position of equilibrium and yield 
for the catalyst. It is therefore at Level 2. The answer, however, is confused as it is focused on the yield of ammonia, rather than NO, 
and the concluding statement that the conditions are good for the production for ammonia but bad for the production of NO is not 
strictly true for the catalyst. This lack of clarity in the response means that it was given the lower mark in Level 2, 3 marks.
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Exemplar 3 5 marks

Examiner commentary
This answer had considered rate and equilibrium position for all three conditions so meets the requirements for Level 3. There is 
rather scant detail in describing the catalyst and the reason why higher temperature shifts the position of equilibrium to the left has 
not been given. Due to these omissions, the communication statement criteria are not met, so 5 marks, rather than 6, were given.
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Question 32 (d) 
Exemplar 1 1 mark

Examiner commentary
This Level of Response question required the candidates to explain how an enzyme and enzyme inhibitor worked as well as relating 
the ideas to the specific molecules’ structures shown in Figs 32.2 and 32.3. The first two parts of this were generally well done and 4 
was the most commonly scored mark.

In order to get to Level 3 there had to be some reference to the molecules shown, in terms of the features that gave them similar 
shapes and the differences that would cause a reaction not to happen in the active site. Many answers ignored the structures 
completely. References to structures could have been in the form of annotations on the diagram.

This answer lacks detail on both the enzyme and inhibitor and was therefore given Level 1, 1 mark as they had mentioned that the 
enzyme and protein bond and that the HIV protease had a similar structure.
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Exemplar 2 4 marks
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Examiner commentary
This answer gives a detailed description of how enzymes and inhibitors work but without reference to the molecules concerned it is 
limited to Level 2. It is clearly articulated, however, so meets the communication statement and was credited with 4 marks.

Exemplar 3 6 marks
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Examiner commentary
This answer gives a clear and logical description of how enzymes and inhibitors work with reference to the molecules concerned 
and, with the annotation on the diagram, was given 6 marks. This response also illustrates how using bullet points in Level of 
Response questions can help keep the response concise, while still covering the points necessary to gain the marks.
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Question 31 (c)
Exemplar 1 1 mark

Theme 3 Chemical ideas

Examiner commentary
In these questions the application and explanation of complex ideas was required. There were some excellent answers, but others 
were vague and confused.

Candidates generally knew the equilibrium would shift to the right but did not always give the reasons: lower concentration of 
ammonia and the need to keep the equilibrium constant the same. There were some answers that thought K

c
 would change. Some 

answers did not mention the concentrations or the equilibrium constant and consequently could not gain any marks.

This answer has correctly said this would lower the concentration of ammonia, but has not stated that the shift of the equilibrium 
position to the right is to maintain a constant value of K

c 
, and so only gains 1 mark.
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Exemplar 2 2 marks

Examiner commentary
This answer clearly explains that the change in concentration of ammonia will result in a change in the position of equilibrium to 
retain K

c
 at its constant value.
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Question 31 (d) (ii)
Exemplar 1 1 mark

Examiner commentary
It is quite difficult to explain the effects of changing temperature on total entropy and this was the case in this question, with fewer 
than half the candidates scoring any marks. A common misconception was confusing ΔS

sys
 and ΔS

surr
, so saying ΔS

sys
 was positive 

because the reaction was exothermic. If this was correctly stated as being negative, the reason was not always given, and the 
subsequent explanations were not always clear enough.

This answer has confused ΔS
sys

 and ΔSsurr, so has not scored the first point, but they have correctly explained the effect of increasing 
temperature on —ΔH/T and the likelihood of the reaction.
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Exemplar 2 1 mark

Examiner commentary
This answer has correctly given ΔS

sys
 with the reason, but they have not explained that total entropy must be positive and the effect 

of temperature on that.
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Question 35 (g) (ii)
Exemplar 1 1 mark

Examiner commentary
This was intended to be a stretch and challenge question and it proved to be challenging for the majority of candidates. It was testing 
the mechanism for electrophilic addition. The Hδ+ from HBr must add first as it is the only electrophile, this precludes product 1 as 
there has been no H added across the double bond. 

Once the carbocation had formed, Cl– was just as likely to add as Br– (or indeed H
2
O, although this was only suggested for product 1).

One cause of confusion was that the examples studied in class or in text books may have used Br
2
 as the reagent added and it was 

more difficult to apply to HBr. Another problem was thinking that Cl– would add instead of Br- because chlorine is more reactive. 
Some answers also suggested that there were OH– ions in the solution, but water was the nucleophile attacking the carbocation. 

This answer has clearly explained that Cl– ions could react with the carbocation to form product 2. Although they have said this is 
after reaction with HBr, neither of the first two marking points have been made clearly enough for these marks to be credited.
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Exemplar 2 2 marks

Examiner commentary
This answer has clearly given marking points 1 and 3, but has not satisfied MP2 sufficiently as they have not clearly stated that Hδ+ is 
the only electrophile and they have suggested OH– is the nucleophile, rather than water molecules.



Exemplar Candidate Work

25

A Level Chemistry B (Salters)

© OCR 2019

Question 31 (b)
Exemplar 1 2 marks

Theme 4 Calculations

Examiner commentary
This question was very well done with the majority of candidates scoring the full 3 marks. If this was not the case, it was generally 
due to not taking the square root, miscopying [H

2
]3 as [H

2
]2 , or inverting the expression for K

c
. There were also occasional rounding 

errors.

The expression for K
c
 is inverted so the first mark is not gained, but the evaluation of their expression is correct, so this response 

gained 2 marks.
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Question 33 (a)

Exemplar 1 2 marks

Examiner commentary
This candidate has not multiplied by N

A
, but has otherwise completed the calculation correctly and gained 2 marks. The steps for the 

calculation could have been laid out more clearly by this candidate to make them easier to follow.

This was very well done with just over half of candidates getting full marks. The areas where marks were lost were rearranging 
equations incorrectly, dividing by N

A
 or not using it at all, or not converting to kilojoules.
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Exemplar 2 2 marks

Examiner commentary
This candidate had made an arithmetical error in the first step but has used the incorrect number correctly in subsequent steps, so 
was able to gain 2 out of 3 marks through the principle of error carried forward. The candidate’s calculation is clearly laid out.



Exemplar Candidate Work

28

A Level Chemistry B (Salters)

© OCR 2019

Question 33 (d) (i) and (d) (ii)
Exemplar 1 (d) (i) - 1 mark, (d) (ii) - 0 marks

Examiner commentary
The focus of these questions was rearranging the general gas equation and converting the units. The first part was well done, but 
the unit conversions proved more challenging. Error carried forward was allowed between parts (i) and (ii). Part 2 also required the 
answer to be given to 2 significant figures.

In (d) (i) they have successfully rearranged the equation and substituted in values, but they have not converted dm3 to m3.

In (d) (ii) they have rearranged the equation incorrectly and given their answer to the incorrect number of significant figures. The 
appropriate number of significant figures is determined by the minimum number of significant figures in the data provided for the 
question, which in this case is two.
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Exemplar 2 (d) (i) - 1 mark, (d) (ii) - 2 marks

Examiner commentary
This answer has a slightly incorrect evaluation in part (i), possibly a rounding error or transcription error when entering the numbers 
into the calculator. Part (ii) is perfectly correct, with error carried forward from (i) allowing the candidate to gain both marks.



Exemplar Candidate Work

30

A Level Chemistry B (Salters)

© OCR 2019

Question 34 (c)
Exemplar 1 2 marks

Examiner commentary
This question was very well done considering the potential pitfalls. 3 out of 3 was the most commonly scored mark. Mistakes 
included getting the signs wrong or not including the ΔrH in the equation.

This candidate has evaluated one of the values incorrectly but has used their number correctly in subsequent steps, with error 
carried forward allowing them to gain 2 marks.
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Question 34 (e) (ii)
Exemplar 1 2 marks

Examiner commentary
This question was generally well done. If marks were lost it was for getting the mole ratios incorrect or not converting to milligrams 
correctly. It was not always easy to follow the steps in the working in quite a few cases.

The working is very scant here, but they have got the correct answer for the first 2 points. It is recommended that candidates clearly 
show their working as this can allow error carried forward marks to be awarded in some cases. Subsequently, this candidate has not 
multiplied by 63.5 and converted to milligrams.

Exemplar 2 3 marks

Examiner commentary
An exemplary answer, with working clearly shown and easy to follow.
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Question 32 (a)
Exemplar 1 1 mark

Theme 5 Chemical structures

Examiner commentary
This question was well done by about 30% of the candidates. Those who found it difficult either made slips in the structures of the 
various elements or didn’t have the bonds correct between the different molecules. We allowed the OH on the phosphate groups 
despite asking for a section of DNA as we penalised this in Q32 (c).

This candidate did not really know how the phosphates and sugar joined together, but they have the correct attachment to the 
base.
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Question 32 (b)
Exemplar 1 2 marks

Examiner commentary
This question was well done, except we wanted all three partial charges across the H bond.

Some candidates did not show partial charges at all, and did not gain marks. This candidate does indicate some partial charges, but 
does not show the required number. In each case, the partial charges on the nitrogen atoms are not shown.
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Question 32 (c)
Exemplar 1 1 mark

Examiner commentary
Many candidates showed the correct amide link but the question asked for a section of protein containing these amino acids, so we 
expected to see the ‘end bonds’, not OH or NH

2

This answer shows a dipeptide and we asked for a section of protein so the ‘end bonds needed to be N— and CO—
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Exemplar 2 0 marks

Examiner commentary
Unfortunately, neither the amide link nor the end bonds are correct.
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Question 33 (f) (ii)
Exemplar 1 0 marks

Exemplar 2 0 marks

Examiner commentary
This was a 1 mark question so all that was required was the equation involving the functional group. The whole molecule given in 
part 1 was not needed, nor was the full mechanism; we saw many excellent examples of both of these. In some cases, R groups were 
used to represent the rest of the molecule, which is fine, but there should only be 1; some instances of ketones with 2 R groups were 
seen. In some answers the final structures were given as RCHOHCN, which was slightly ambiguous without any brackets to show the 
different groups, e.g. RCH(OH)(CN).

This structure is missing a hydrogen atom at the end. Candidates are advised to check structures provided carefully to avoid mistakes 
like this.

Examiner commentary
The final structure is not correct, as the structure shown shows 5 bonds from the carbon. Candidates are advised to check the 
connectivity in their structures to avoid this mistake.
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Question 34 (b)
Exemplar 1 1 mark

Examiner commentary
This question was well done and 3 was the most commonly scored mark. Mistakes tended to be omitting the lone pair on the 
nitrogen and so giving the bond angle as 120° or drawing the bond angle between a bond and the lone pair.

This answer does not show a HCH bond angle. Candidates are advised to read the question carefully and ensure that their responses 
fully answer the question as directed. In this response, the bond angle around the nitrogen is shown with a lone pair rather than 
another of the bonds.
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Question 35 (d) (ii)
Exemplar 1 0 marks

Exemplar 2 0 marks

Examiner commentary
This question required putting together all the information supplied in different parts of the question. From the stem, the formula is 
C

9
H

10
O, from part (a), it has a C=C bond, from part (b) it is aromatic and from part (d) it is a primary alcohol. It proved one of the more 

difficult questions to answer as a result.

This candidate has not used the fact that it is aromatic and so has not got a molecule that could work. Their molecule is also one 
carbon short of the number from the compound’s formula.

Examiner commentary
This is almost correct, but the position of the double bond means it is not a primary alcohol.
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