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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/Images/171720-specification-accredited-a-
level-gce-chemistry-a-h432.pdf 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 https://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/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf
https://www.ocr.org.uk/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf
https://www.ocr.org.uk/Images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf
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/


Exemplar Candidate Work

4

A Level Chemistry A

© OCR 2019

Question 2
Exemplar 1 1 mark

Examiner commentary
Almost all candidates selected D as a propagation step in the mechanism.

This candidate has rejected options A (initiation) and B (termination), leaving just C and D as possibilities. The candidate has written 
down the propagation steps that they have learnt for monochlorination and has then selected the correct option D, which would 
then lead on to disubstitution.
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Question 3
Exemplar 1 1 mark

Examiner commentary
Most candidates selected 3-ethylhex-2-ene (C) as the correct name of the compound. A common incorrect answer was D.

This candidate has tackled the problem systematically. You can see ‘6’ written at the side of the structure giving the ‘hex’ in the name 
(written next to the options). Options A and B have then been ruled out. Finally, the candidate has numbered the double bond as 
position 2 to give option C.
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Question 4
Exemplar 1 1 mark

Examiner commentary
This question proved difficult. Many candidates identified the structure as an E stereoisomer (C) but a significant number of 
responses selected D. 

This candidate has worked out the mass of each group, a strategy seen on many scripts, despite Cahn-Ingold-Prelog (CIP) priority 
rules being based on atomic number and not mass.

Options A and B can be ruled out immediately as cis-trans isomerism requires one of the groups at each end of the double bond 
to be identical. Assigning the left-hand groups by atomic number or incorrectly by mass still gives the same CH

3
CH

2
 as the higher 

priority group. The right-hand side is problematic as the masses of the groups are the same. Atomic number shows that CH(CH
3
)

2
 has 

the higher priority, and that the structure is an E stereoisomer.

Candidates are encouraged to draw out the groups to determine the first point of difference when applying the Cahn-Ingold-
Prelog (CIP) priority rules. Candidates also need to learn that atomic number forms the bases of the rules, not mass, obviously a big 
misconception.
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Question 9
Exemplar 1 1 mark

Examiner commentary
Almost all candidates selected A for the correct monomers.

This candidate has drawn out the structures of the monomers alongside the repeat unit and has marked off the point in the 
structure where the monomers meet. This was a common and successful strategy.
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Question 10
Exemplar 1 1 mark

Examiner commentary
Most candidates correctly selected B as the compound that would show 4 peaks in the 13C NMR spectrum. 

This candidate has very clearly marked the different carbon environments with numbers, which leads naturally to the answer. This 
proved to be a good strategy. 

Common incorrect responses included C and D, which were seen in roughly equal proportions.
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Question 12
Exemplar 1 0 marks

Examiner commentary
Many candidates identified that 2-methylpropan-1-ol (C) produced the 13C NMR spectrum.

This candidate has identified the carbon environments responsible for the peaks on the spectrum and has drawn out carbon 
skeletons of structures C and D. Unfortunately, the candidate has selected option D, a structure that only has two different carbon 
environments and would produce only 2 peaks in the 13C NMR spectrum. D proved to be the main distractor.
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Question 13
Exemplar 1 1 mark

Examiner commentary
This question discriminated well, with higher ability candidates correctly selecting C. 

This candidate has identified that reduction of a carbonyl compound with NaBH
4
 produces an alcohol. Each alcohol has been drawn 

out to help the thinking process to rejecting 1, the tertiary alcohol. 

The most common incorrect response was A (1, 2 and 3), presumably as the 3 compounds are all alcohols.



Exemplar Candidate Work

11

A Level Chemistry A

© OCR 2019

Question 15
Exemplar 1 1 mark

Examiner commentary
Most candidates identified the functional groups correctly and selected B. 

The strategy adopted by this candidate is to be recommended: marking off the functional groups on the molecule and labelling 
them. This makes it easy to match the functional groups to the options.

Some candidates opted for A, presumably assuming the C=O at the top of the structure was a ketone. A small, but significant 
number of candidates chose option C.
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Question 16 (a) (i)
Exemplar 1 3 marks

Examiner commentary
Most candidates were very familiar with the electrophilic addition mechanism and 3 or 4 marks were common.

This candidate has been let down by an inaccurate curly arrow from the bromide ion, which should have started from the lone pair 
or negative charge on the Br–. This candidate has drawn accurate curly arrows for the first part of the mechanism, from the centre of 
the C=C and H–Br– bonds, and to Hδ+ and Brδ–.



Exemplar Candidate Work

13

A Level Chemistry A

© OCR 2019

Question 16 (a) (ii)
Exemplar 1 1 mark

Examiner commentary
This candidate has recognised that the stability of the carbocation intermediate is responsible for formation of a greater quantity of 
one of the products. The candidate has not linked this stability to the formation of a tertiary, rather than secondary, carbocation in 
this context.

Lower attaining candidates often focused on the stability of the product, rather than the carbocation, or quoted Markownikoff’s rule.
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Question 16 (b) (i)
Exemplar 1 0 marks

Examiner commentary
Almost all candidates recognised that only citronellal would react with Tollens’ reagent (forming a silver mirror) or 2,4-DNP (forming 
an orange precipitate).

Some candidates chose acidified dichromate with its orange to green colour change, without considering that geraniol (a 
primary alcohol) and citronellal (an aldehyde) would both react. This candidate’s response gains no credit. There is no reagent and 
observations are a mixture of those from acidified dichromate and 2,4-DNP.

Question 16 (b) (ii)
Exemplar 1 0 marks

Examiner commentary
Most candidates wrote the correct molecular formula as C

10
H

18
O. This candidate has shown the OH functional group separately, but 

this is not a molecular formula so no credit can be given.

Candidates are encouraged to practise showing different types of formulae 
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Question 16 (b) (iii)
Exemplar 1 0 marks

Examiner commentary
Most candidates simply defined structural isomers as having the same molecular formula, but with different structural formulae. 

This candidate would have been given the mark had they stated that their structures are arranged differently. Otherwise the 
explanation is too vague and could also apply to stereoisomerism.

Question 16 (b) (iv)
Exemplar 1 0 marks

Examiner commentary
Most candidates explained the term stereoisomerism, but this part was answered less well than (iii) for structural isomers.

In this response, the candidate has given a good explanation for structural isomers, but not stereoisomerism as asked for. The key 
statement needed was of different arrangements in space. Sometimes candidates described E/Z or optical isomerism rather than 
the broader term stereoisomerism. 
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Question 16 (b) (v)
Exemplar 1 4 marks
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Exemplar 2 0 marks

Examiner commentary
High attaining candidates produced some really impressive answers to this question but other candidates found this difficult. This is 
shown in the two exemplars.

In Exemplar 1, the candidate has identified the features in the structures responsible for stereoisomerism:

• E/Z isomerism in geraniol from the C=C double bond between carbon atoms 2 and 3.

• Optical isomerism in citronellal from the chiral carbon atom at carbon atom 3.

For such complex structures, the diagrams are superb, showing clearly each type of isomerism. This response easily collects all 4 
available marks.

In Exemplar 2, the candidate thought that the carbon atoms 6 and 7 are responsible for E/Z isomerism, despite having two methyl 
groups attached to carbon 7 of that C=C bond. The diagrams then concentrate on carbon atoms 6 and 7 rather than carbon atoms 
2 and 3. The candidate has completely missed the chirality of citronellal at carbon atom 3 and has again drawn diagrams for claimed 
E/Z isomerism at carbon atoms 6 and 7. This response gains no marks.

This was a testing question, requiring candidates to identify features in unfamiliar compounds and to draw complex diagrams. The 
quality of the response in Exemplar 1 show what can be achieved.
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Question 17 (a) (i)
Exemplar 1 3 marks

Examiner commentary
This question focused on the reactions of the different functional groups in serine. Candidates are familiar with these reactions and 
most candidates scored at least 2 marks. 

This question rewarded candidates with a good knowledge of reactions of amine and carboxylic acid functional groups. Candidates 
who were not secure in this knowledge often found this question difficult.
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This candidate has drawn correct organic products in the top two boxes:

• for the reaction of the NH
2
 group with H+ to form an ammonium ion

• for the reaction of the COOH group with (CH
3
)

2
CHOH to form an ester. 

These structures were the most likely to be correct in candidate responses.

With excess CH
3
COCl, both the –OH and –NH

2
 groups react to form an ester and an amide respectively.

In the bottom box, the candidate has drawn a clear structure of the ester but has not considered that the –NH
2
 group would react. 

Some candidates also reacted the COOH group to form an acid anhydride and this was ignored. The commonest error for this 
reaction was to add a Cl atom somewhere into the structure of serine.

This candidate has drawn structures using the template for serine shown in the question. This is a good strategy to avoid errors and 
omissions when drawing organic structures.

Exemplar 2 2 marks

Examiner commentary
Candidates are confident in analysing titration results, even in an unstructured context such as in this question. In Exemplar 2, the 
candidate has incorrectly scaled the initial moles: by 10 rather 250/21.30. This was a common error on scripts and results in the 
incorrect molecular mass of 153.76. In this response, ECF was applied for this stage of the calculation as the method was correct. 
The candidate could have still identified the amino acid as leucine as having the closest molecular mass, but the candidate has not 
attempted this part of the question.
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Question 17 (b) (i)
Exemplar 1 0 marks

Examiner commentary
Most candidates are familiar with R

f
 calculations and this question was answered very well. 

This candidate knew how to work out a R
f
 value but as their answer has been rounded to 1 significant figure it has not been credited. 

Candidates should be aware that a minimum  of two significant figures were required for this R
f
 value.  

The mark scheme allowed R
f
 values in the range 0.33–0.35. Some candidates calculated values greater than 1 and these should have 

been rejected as being impossible.
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Question 17 (b) (ii)
Exemplar 1 1 mark

Examiner commentary
Most candidates analyse both chromatograms to identity the unknown amino acid as glycine.

This candidate has correctly identified glycine but has not compared the R
f
 values in each solvent with the pure amino acids to 

justify their choice. The R
f
 values in each solvent are different.
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Question 18 (a) (i)
Exemplar 1 0 marks

Examiner commentary
The correct name of ester A is ethyl 3-bromopropanoate but this name proved to be difficult. 

This candidate has made the common error of numbering the carboxylic acid fragment from the left as drawn, rather than from the 
COOH acid carbon-1.

Candidates are reminded that numbering starts from the functional group end of an organic molecule.
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Question 18 (a) (ii)
Exemplar 1 4 marks

Examiner commentary
This question required candidates to apply their knowledge of hydrolysis reactions

This candidate has completed the boxes for acid hydrolysis with clear correct structures. For alkaline hydrolysis, the candidate has 
correctly reacted the ester group but hasn’t realised that the C–Br group would also be hydrolysed. This was a common omission. 
Weaker candidates also sometimes showed the ethoxide ion instead of ethanol after alkaline hydrolysis.

Candidates are advised to look at the mark allocation in guiding the number of responses needed. This may have prevented many 
candidates from missing the alkaline hydrolysis of the C–Br group.
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Question 18 (b)
Exemplar 1 3 marks

Examiner commentary
Most candidates demonstrated a good understanding of NMR environments and splitting with many scoring full marks.

This candidate has the incorrect chemical shift for environment 2, presumably by focusing on the carbon atom to the left of the 
environment, CH

2
, and ignoring C=O on the right.

Candidates should be reminded to consider adjacent carbon atoms on both sides of a particular environment, rather the just 
looking in one direction.
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Question 18 (c)
Exemplar 1 0 marks

Examiner commentary
This question required candidates to use both bulleted pieces of information to deduce that B was a carboxylic acid with two 
equivalent carbon atoms.

This candidate has recognised the presence of a COOH group but their straight-chain structure has no equivalent carbon atoms and 
would have 5 peaks in its 13C NMR spectrum. Other incorrect responses showed ester structures, ignoring the information in the first 
bulleted point.

This question discriminated extremely well and proved to be much harder than it first looks. The mark scheme shows 3 possible 
structures that fit with the information.
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Question 18 (d)
Exemplar 1 1 mark

Examiner commentary
This candidate has multiplied the M

r
 of 2-hydroxybenzoic acid (138) by 200 to obtain 1 mark but has not then subtracted the mass of 

the 199 H
2
O molecules removed during polymerisation (199 × 18) to reach the correct answer of 24018.

Many candidates used an incorrect value for the M
r
 in their first step. Candidates are advised to draw out the structure of a 

compound before determining the M
r
 . This is especially important when only a name is given in the question. 

Another valid route to the correct answer is to determine the mass of 200 repeat units (200 × 120) and then to add on the mass of 1 
H

2
O molecule.
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Question 18 (e) (i)
Exemplar 1 Level 3: 6 marks
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Exemplar 2 Level 2: 4 marks
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Exemplar 3 Level 1: 2 marks

Examiner commentary
This question was marked using a Level of Response mark scheme. Three exemplars are shown for each of the three levels.

Exemplar 1 is concise but all the essential information is present and relevant. 

The response contains

• The reagents and conditions for the oxidation of (CH
3
)

2
CHCHO to a carboxylic acid.

• The reagents and conditions for the esterification of the carboxylic acid to form ester C.
• Correct equations for oxidation and esterification.

• A correct calculation of the mass of (CH
3
)

2
CHCHO.

The response is clear and logically structured. This response meets all the criteria for Level 3 and has been given all 6 marks.

Exemplar 2 is very similar to Exemplar 1, with correct reagents and conditions for each step of the synthesis and a correct calculation 
of the mass of starting material. However, the candidate has not written any equations, as required by the question. The response 
now only meets the criteria for Level 2 and has been given 4 marks.

Exemplar 3 contains no details of the synthesis, the candidate instead describing how an impure organic liquid can be purified. The 
candidate has however shown a correct calculation of the mass of (CH

3
)

2
CHCHO that is clear and logically structured. The response 

now only meets the criteria for Level 2 and has been given 2 marks.
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Question 18 (e) (ii)
Exemplar 1 1 mark

Examiner commentary
Most candidates gave a correct structure for the ions responsible for peaks Y and Z. 

This candidate has the correct structures but has omitted the + charges. Other candidates included ‘end bonds’. The mark scheme 
allowed 1 mark to be given in both cases.

Candidates are reminded that all organic species in a mass spectrum will have a + charge and these needs to be shown on 
molecular ions and fragments ions.
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Question 19 (a) (i)
Exemplar 1 2 marks

Examiner commentary
This candidate has used diagrams for the Kekulé and delocalised models of benzene. Each diagram is clear and shows the p orbitals 
and π bonds separately. 

The candidate’s written response is effectively a description of the diagrams they have drawn and describes the similarities and 
differences between these two models clearly. 

Unfortunately, the last part of the written response shows an unexpected misconception and lack of understanding of not only 
this candidate, but many candidates. This has cost the candidate a mark. It is worth emphasising to students that both models for 
benzene involve p orbital overlap.

Comparing the Kekulé and delocalised structures of benzene in words alone is difficult and candidates are well advised to use 
annotated diagrams to enhance their response. Too few candidates adapted the hint to do so by the gap at the top of the answer 
space.
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Question 19 (a) (ii)
Exemplar 1 1 mark

Examiner commentary
Candidates were well prepared for this question with most scoring 2 marks. 

This candidate provides evidence of equal bond lengths but the response then compares the enthalpy of hydration, rather than 
hydrogenation.

Many candidates included the lack of reactivity of benzene with bromine as an alternative for bond length or hydrogenation.
It was not uncommon to see actual values for bond lengths and enthalpy changes quoted in responses, showing the amount of 
preparation of some candidates for the exams.
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Question 19 (b) (i)
Exemplar 1 1 mark

Examiner commentary
This candidate has drawn two repeat units of the polymer formed from D. The repeat units for the polymer formed from E proved to 
be much more difficult and this response is typical, with the carboxylic acid O atom being maintained in the polymer structure, both 
in the amide bond and at one end of the structure shown.

This is a costly error as the candidate cannot be credited with either of the 2 marks available for this polymer.
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Question 19 (b) (iii)
Exemplar 1 1 mark
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Examiner commentary
This question required candidates to apply their knowledge of the mechanism of chlorination or alkylation of benzene to a new 
situation. 

This candidate has shown a correct curly arrow from the benzene ring. Notice how the curly arrow starts from the aromatic ring. 
The remainder of the response is poor. The equation for formation of the electrophile is missing the + charge on the electrophile 
and the charge of the AlCl

4
– ion. The intermediate is missing a CH

3
 group and the curly arrow drawn to reform the ring starts at the 

H atom rather than from the bond. Finally, the regeneration equation, which is identical to that for the chlorination mechanism, is 
unbalanced by charge. 

Overall, the responses to this question were very good and the typical score was 4 or 5 marks. 
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Question 19 (b) (iv)
Exemplar 1 4 marks
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Examiner commentary
For this candidate, the top right box contains the product of reduction of phenylethanone. The candidate has shown an alcohol 
functional group but the structure is missing a hydrogen atom. Candidates are advised to take care when drawing structures. If a 
carbon atom is displayed, it should be shown with four bonds. If shown skeletally, the H is not required. This was a very common 
error.

The candidate has the correct acid reagent (with no water present) and conditions for elimination of H
2
O from the alcohol.

The candidate obviously knows how the carbonyl group reacts with NaCN(aq)/H+(aq) but the incorrect connectivity to the 
HO– group means that the mark cannot be given. Structures should always be drawn with bonds to the correct atoms. The 
candidate knows that NaBr is needed to substitute the alcohol –OH group with –Br but the important acid is missing. The remainder 
of the synthesis is correct.

Simple errors in the drawing of structures have cost a well prepared candidate 2 of the 7 available marks. 
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Question 20 (a) (ii)
Exemplar 1 1 mark

Examiner commentary
This demanding question required candidates to apply their understanding of curly arrows to an unfamiliar reaction step.

This candidate has drawn the correct carbon skeleton but has omitted the + charge on the right-hand side.

It is good practice to check that charges balance on each side of an equation or mechanism step. This checking would have 
identified that a + charge is missing from the right-hand side.

Question 20 (a) (iii)
Exemplar 1 1 mark

Examiner commentary
This candidate has explained the meaning of ‘heterolytic’ in this context, but the candidate has omitted to describe the meaning 
of ‘fission’. The specification states that organic bond fission involves breaking of a covalent bond and the mark scheme did require 
covalent for the mark. This was commonly omitted.

Candidates are reminded to read questions carefully and take notice of words that appear in bold type as these often communicate 
what is expected in a question.
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Question 20 (b) (i)
Exemplar 1 2 marks

Examiner commentary
This question required candidates to complete an unfamiliar mechanism. Most candidates scored at least 2 of the 4 marks available. 

This candidate has used their understanding of nucleophilic addition to show a correct curly arrow for breaking the C=O bond. 
Unfortunately, the arrow from the OH– group is poorly positioned as it should have started from a lone pair or the – charge on the 
OH– ion.

In the second stage, this candidate did not draw a curly arrow to reform the C=O double bond. Those who did include this arrow, 
often drew the reformed bond to the C atom, rather than the C–O bond.

As with all mechanisms, candidates are reminded that curly arrow must start from

• the centre of a bond
• or a lone pair
• or a – charge

Question 20 (b) (ii)
Exemplar 1 0 marks

Examiner commentary
Almost all candidate described the role of OH– as a nucleophile or electron pair donor.

This candidate has spoilt their otherwise correct answer by adding an incorrect answer which then contradicts what came before. It 
is good practice for candidates not to write too much – they may then show misconceptions and lose, rather than gain, marks.
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Question 21
Exemplar 1 Level 3, 6 marks
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Exemplar 2 Level 2, 3 marks
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Exemplar 3 Level 1, 2 marks
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Examiner commentary
Candidates are confident in tackling questions requiring spectral analysis. Most candidates were able to determine the empirical 
and molecular formula of the unknown compound and to analyse the IR and NMR data. However, many candidates were unable to 
suggest a structure that matched their spectral analysis. The mark scheme criteria were weighted towards rewarding this stage of 
the analysis.

In Exemplar 1, this candidate has determined the empirical and molecular formula of the unknown compound and has analysed the 
IR and NMR data in a clear and logical way. The candidate had annotated the spectra, which is a good strategy.

The candidate has determined a structure that matches all features of their analysis:

• A molecular formula of C
10

H
12

O
2
 from the elemental analysis and molecular ion peak

• A carboxylic acid from the IR spectrum
• 4 aromatic H atoms from the relative peak areas and chemical shift in the NMR spectrum 
• A CH group adjacent to CH

3
, giving a quartet in the NMR spectrum

• A CH
3
 group adjacent to CH, giving a doublet in the NMR spectrum

• A CH
3
 group adjacent to no H atoms, giving a singlet in the NMR spectrum 

This response matches the criteria for Level 3 and has been given all 6 marks.

In Exemplar 2, this candidate has determined the empirical and molecular formula of the unknown compound and has analysed the 
IR and NMR data.

The candidate has determined a structure that matches their molecular formula, and the structure matches some of the NMR 
spectrum but not the spitting patterns.

The structure matches:

• A molecular formula of C
10

H
12

O
2
 from the elemental analysis and molecular ion peak

• A carboxylic acid from the IR spectrum
• 4 aromatic H atoms from the relative peak areas and chemical shift in the NMR spectrum 
• A CH

3
 group adjacent to no H atoms, giving a singlet in the NMR spectrum 

This response matches the criteria for Level 2. However, the response is not logically structured, and the response has been given 3 
of the 6 available marks.

In Exemplar 3, this candidate has determined the empirical and molecular formula of the unknown compound and has analysed the 
IR and NMR data.

The candidate has determined a structure that matches their molecular formula, but the structure shows little match to the NMR 
spectrum, especially the splitting patterns.
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The structure matches:

• A molecular formula of C
10

H
12

O
2
 from the elemental analysis and molecular ion peak

• A carboxylic acid from the IR spectrum
• A CH

3
 group adjacent to no H atoms, giving a singlet in the NMR spectrum 

This response matches the criteria for Level 1. There is a line of reasoning with some structure and the response has been given 2 of 
the 6 available marks.

Examiner commentary continued
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