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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/AuthenticationComponent/Authenticate.aspx?version=1.0&consumerUrl=https://interchange.ocr.org.uk/SingleSignOn/Authenticate.aspx?t={Token}%26a={Authentication}%26ReturnUrl=%252f
https://interchange.ocr.org.uk/AuthenticationComponent/Authenticate.aspx?version=1.0&consumerUrl=https://interchange.ocr.org.uk/SingleSignOn/Authenticate.aspx?t={Token}%26a={Authentication}%26ReturnUrl=%252f
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 1 (a)

Question 1 (b)

Exemplar 1 1 mark

Exemplar 2 1 mark

Exemplar 3 0 marks

Examiner commentary
The equation asks for two distinct ideas, bond polarity within a molecule, and the overall dipole of a molecule. The availability of 2 
marks suggests that 1 mark would be allocated for each idea.

This candidate has given a good explanation for the absence of an overall dipole, in terms of cancelling dipoles linked to shape. 
However, the candidate has ignored the first part of the question about bond polarity. A good explanation would have stated that C 
is more electronegative than F. 

Examiner commentary
Exemplar 2 is a superb response. Not only has the candidate identified the presence of isotopes of hydrogen or oxygen, they have 
also shown how two 2H atoms in a H2O molecule results in a molecular mass of 20.

Exemplar 3 shows an unexpected misconception, effectively suggesting that some water molecules exist as H4O because of 
hydrogen bonding. This explanation was surprisingly common and shows that many candidates found it difficult to apply basic 
chemistry in an unfamiliar context. 
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Question 1 (d)
Exemplar 5 1 mark

Exemplar 7 0 marks

Examiner commentary
Exemplar 5 illustrates the difficulties encountered by candidates in answering this question.

The candidate has first got muddled with powers of 10; the crossed out first response used 10–3 instead of 103. But the correction 
gives the correct 1750 mol. The candidate does not seem to be aware that this value applies to C

3
H

6
 and must be multiplied by 3 for 

3CO
2
. Consequently, the candidate has obtained 77,000 g instead of 3 × 77,000 = 231,000 g. 

This question was a very good discriminator with approximately equal numbers of candidates being given 0, 1 or 2 marks.

Examiner commentary
A methodical approach to this question was adopted by most successful candidates: first calculating k, then the H+ concentration at 
a pH of 3, and then the rate. It was rare to see a simple comparison approach based on a pH of 3 being 100 times less concentrated 
in H+ as a pH of 1, resulting in a rate 100 times smaller.

Exemplar 7 shows the commonest incorrect approach and answer. The response speaks for itself and shows a lack of understanding 
of pH and its relationship with [H+]. The candidate should have looked at answer and considered whether it was sensible that a less 
concentrated solution would have a greater rate. This question proved to be an excellent discriminator.

Question 1 (e)
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Exemplar 8 1 mark

Examiner commentary
Exemplar 8 is typical with a relatively easy first mark being obtained for 0.03 mol (although some managed to incorrectly work out 
the molar mass of P

2
O

5
).

The second stage of the calculation required candidates to multiply the moles by the number of O atoms (5) and the Avogadro 
constant (6.02 × 1023) to give 9.03 × 1022 atoms. Exemplar 8 shows the common omission of ×5 but various numbers were seen on 
scripts for the final answer. 

Candidates making an error with the original calculation of moles could still gain credit by ECF for a correct second stage. This shows 
the importance of showing clear working.

Question 1 (f)
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Exemplar 10 0 marks

Examiner commentary
The question asks how carbonate ions form an alkaline solution in water. Two equations were allowed: with formation of OH– and 
HCO

3
– or formation of 2OH– and CO

2
.

Some candidates wrote equations with H+ (Exemplar 10). A reaction with H+ is unlikely to form hydroxide ions and the question did 
ask why a solution of a carbonate in water is alkaline.

Question 2 (a)
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Exemplar 12 0 marks

Exemplar 13 3 marks

Examiner commentary
Oxidation of alcohols is well-known and most candidates produced a correct equation for this reaction.

Errors did sometimes creep in with unbalanced equations (as with [O[ instead of 2[O] in Exemplar 12) or an incorrect inorganic 
product, e.g. H

2
 instead of H

2
O.

Question 2 (c)

Question 2 (d)

Examiner commentary
Most candidates had learnt a well-drilled method for calculating a percentage yield. 

Exemplar 13 is a clear response that shows calculator values being carried through at each stage, with any rounding (here to 3 SF) 
being carried out for the final answer only. The use of dotted lines signifies that the numbers being used are within the calculator. 
This is good practice. Candidates sometimes over-round at stages within a calculation, resulting in a significant error to the final 
answer.
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Exemplar 14 2 marks

Question 2 (e)

Examiner commentary
Exemplar 14 shows that it is unnecessary to fill all available answer lines if the answer is clear and concise. The candidate recognises 
the importance of using a minimum volume of hot solvent (minimum was often omitted) and has summarised the key subsequent 
stages of cooling, filtering and drying.

Some candidates omitted the drying stage or strangely used an anhydrous salt such as CaCl
2
 for drying, confusing the drying of an 

organic liquid. Addition of CaCl
2
 would have rendered the crystals impure. Some responses had the stages in the wrong order or 

suggested a lack of candidate familiarity with the technique.
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Exemplar 17 0 marks

Question 3 (a) (ii)

Examiner commentary
Candidates were expected to suggest safety precautions going beyond normal safe laboratory practice. Too often, candidates 
responded with suggestions such as typing hair back, putting bags under benches, not clamping too tightly, etc.. 

Candidates were expected to suggest how chemical hazards could be minimised. 

Exemplar 17 considers flammability of methane. Other suggestions could have considered toxicity (e.g. lead). Vague comments such 
as ‘harmful’ or ‘dangerous’ were common but were not credited.

Exemplar 18 1 mark

Question 3 (a) (iii)

Examiner commentary
As with many questions linked to practical work, candidates found this part difficult. As with 3a(ii), too many responses were 
superficial.

Exemplar 18 shows one creditworthy suggestion that relates back to one of the PAGs: crushing the solid to expose more of the 
chemical. The first suggestion is essentially ‘heat for longer’, but this omitted the important idea of heating to constant mass to 
monitor when the reaction was complete.
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Exemplar 19 2 marks

Exemplar 20 1 mark

Question 3 (a) (iv)

Examiner commentary
This problem is a stock empirical formula calculation based on analysing practical results.

Exemplar 19 has been included to show the merits of a clear response. All the numbers and working are labelled throughout and 
the candidate has obtained the correct formula of Pb3O4.

Contrast the response in Exemplar 20. Working has been shown but there are no labels to indicate what the numbers relate to. The 
candidate didn’t seem to know how to approach the calculation, but it may have been easier had the numbers been labelled. The 
mark scheme allowed 1 mark for the correct masses of Pb and O and the candidate could be considered lucky to have secured this 
mark from their unannotated figures.
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Exemplar 21 3 marks

Question 3 (b)

Examiner commentary
Structure and bonding continue to be a difficult area for candidates.

Exemplar 21 illustrates how an otherwise excellent response can be penalised due to the candidate showing confusion between 
covalent bonds and intermolecular bonds. The comment about SiO

2
 having strong bonds between molecules was extremely 

common, suggesting a widespread misunderstanding about the nature of molecules.
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Question 4 (a) (i)

Question 4 (a) (iii)

Exemplar 23 0 marks

Exemplar 25 1 mark

Examiner commentary
Most candidates wrote the organic name correctly. The mark scheme allowed chloro and dimethyl in either order.

The commonest error proved to be omission of ‘di’ to signify two methyl groups, as shown in Exemplar 23 (which also incorrectly 
shows methyl as methy). 

Examiner commentary
In Exemplar 25, the candidate has given the formula of the functional group and not the name asked for in the question. The test is 
correct though and mirrors the phenol test listed in the specification. This shows the importance of answering the question. 
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Question 4 (a) (iv)
Exemplar 28 2 marks
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Examiner commentary
This question linked together several different areas of the specification. Many candidates were given 4 out of the 5 marks, the lost 
mark being for not using molecular formulae in the equation.

Exemplar 28 shows several common errors:

• The equation had not been written but this mark was also allowed from a correct Ka expression. Unfortunately, the formulae 
have the wrong number of carbon atoms. 

• The molecular mass is incorrect.

• The moles have been divided by 100 instead of being multiplied by 10 to get the acid concentration.

The [H+] has been correctly calculated from 10–5.14 and ECF was applied for the final mark from the correct method. This candidate 
was given 2/5 marks.

Examiner commentary
Most candidates identified one chiral centre. The commonest error was to show two asterisks, the second being on the tertiary 
–C(CH

3
)

2
OH (as in Exemplar 30), despite this carbon not being connected to four different groups.

Question 4 (b) (i)
Exemplar 30 0 marks



Exemplar Candidate Work

16

A Level Chemistry A

© OCR 2019

Question 4 (b) (iii)
Exemplar 32 2 marks
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Examiner commentary
In Exemplar 32, the candidate has identified the alkene group in terpineol, has suggested bromine as a reagent, and has drawn the 
correct structure for the organic product of the reaction.

A reaction of the alcohol group in terpineol proved to be more difficult. This candidate, like many, has fixated on oxidation with 
acidified dichromate, despite terpineol having a tertiary alcohol and not being capable of oxidation with this reagent. This candidate 
has then copied the structure of terpineol, showing that there is actually no reaction. 

In this question, there are many types of reaction for the tertiary alcohol group: esterification, elimination and nucleophilic 
substitution. Candidates clearly need to consider more reactions of the alcohol group than oxidation.

Question 5 (a) (i)
Exemplar 33 Level 3: 6/6 marks
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Exemplar 34 Level 2: 4/6 marks
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Exemplar 35 Level 1: 2/6 marks

Examiner commentary
This question was marked by level of response. Candidates were required to interpret the experimental results to determine two 
enthalpy changes, one directly from the results, the other indirectly using Hess’ Law. 

Exemplar 33 shows a clear method, first using mc∆T to calculate the energy change as 2861 J and then uses the moles of CuSO
4
 

to determine the enthalpy change of reaction of –57.22 kJ mol–1. The candidate then uses Hess’ Law with a correct energy cycle to 
calculate the second enthalpy change of –65.65 kJ mol–1 indirectly. The response has satisfied all aspects of the mark scheme level 
criteria and is clearly at Level 3.

Exemplar 34 has also calculated the energy change in the experiment and the first enthalpy change using the moles of CuSO
4
, 

although the sign is wrong. The candidate has attempted to determine the second enthalpy change using Hess’ Law but there is 
no energy cycle and the calculation is incorrect. Level 3 was reserved for responses with two correct enthalpy changes. The mark 
scheme criteria allow Level 2 for the first enthalpy change, irrespective of sign.

In Exemplar 35, the candidate correctly calculates the initial energy change but the moles of CuSO
4
 (presumably 0.0738, although 

there is no working) are incorrect and the resulting enthalpy change is then incorrect. The candidate has attempted an energy cycle, 
but it is not relevant to this situation. The response has met the criteria for Level 1 but no further.

Level 3 candidates 
• Used the mass of solution as 50.7 g with mc∆T to obtain an energy change of 2861 J. 

• They then divided this value by the moles of CuSO
4
 that reacted (0.05 mol) to obtain the enthalpy change of –57.22 kJ mol–1. 

• Finally, they constructed an energy cycle which they then used to obtain the second enthalpy change of –65.65 kJ mol–1.
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Level 2 candidates 
• Determined the first enthalpy change but may have used the approximate mass of 50 g for the mass of solution from the 

experimental method and the sign may have been incorrect. 

• The energy cycle was often incorrect or absent, with the second enthalpy change calculated incorrectly.

Level 1 candidates 
• Calculated the initial energy change using mc∆T but made little further correct progress.

Enthalpy determinations of this type are stock calculations encountered often during practical work in both years of the A Level 
course. Candidates should practice such calculations in preparation for the A Level Chemistry examinations. 

Examiner commentary continued
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Question 5 (b) 
Exemplar 38 4 marks

Examiner commentary
The candidate in Exemplar 38 incorrectly used 273 K as the standard temperature and the calculation for ∆S was incorrect, using 
–55800 – 16100 instead of –55800 –(–16100).

Many lower attaining candidates seemed lost by not being provided with a temperature and many different temperatures were 
seen, especially 273 K. Some even used the Gibbs’ equation, but omitted T to use ∆G = ∆H – ∆S.

The candidate has then carried forward their incorrect ∆S value with a correct method for the final entropy calculation. The value has 
been given to 3 significant figures. Consequently, the final 2 marks were given by ECF. This shows the merit of clear working. Without 
this, it may have proved impossible for the examiner to have seen how the final answer had been derived. 

Many lower attaining candidates found the unstructured nature of the problem challenging. This question was an excellent 
discriminator. Similar unstructured problems would be very good preparation for the A Level exams. 
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Question 5 (c) (ii)
Exemplar 40 1 mark

Exemplar 41 1 mark

Examiner commentary
In Exemplar 40, the candidate has combined two thiosulfate ions into a clear diagram of a feasible dimer. 

The mark scheme credited many diagrams with different combinations of O and S atoms, including rings, with charges being 
ignored (See Exemplar 41). 
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Question 6 (a) (i)
Exemplar 42 1 mark

Examiner commentary
This candidate has identified the black precipitate B but has placed brackets incorrectly in writing the formula for A. It was also 
common to see Fe(OH)

2
, despite the ‘orange-brown precipitate’.

The mark scheme did allow Fe(OH)
3
 or Fe(OH)

3
(H

2
O)

3
 for the formula of A.

Interpretation of flowcharts offers the opportunity to reinforce many areas of chemistry and would be good preparation for the A 
Level exams.
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Question 6 (a) (iii)
Exemplar 44 1 mark

Exemplar 45 1 mark

Examiner commentary
The candidate in Exemplar 44 has identified the 2:1 ratio for [Fe(H

2
O)

6
]2+ : Cl

2
, and has written the correct equation.

Many candidates wrote equations that looked to be balanced by atom but were not balanced by charge or oxidation number. 

When writing equations for redox reactions, candidates are recommended to check that oxidation number changes and charges are 
balanced as well as atoms.

Examiner commentary
Exemplar 45 shows good practice. The candidate has first written 2 half-equations, which are then combined for the full equation. 
Another common approach was to balance by oxidation numbers.

Candidates needed to identify the yellow solid in the flowchart as sulfur, but many equations were seen with other sulfur 
compounds, especially SO

2
 and H

2
SO

4
. The equation then required H

2
O to be added as the other product.

Candidates found this equation difficult and relatively few correct equations were seen. Candidates do need more practice with 
writing redox equations for unfamiliar reactions.

Question 6 (a) (iv)
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Exemplar 46 Level 3: 6/6 marks

Question 6 (b)
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Exemplar 47 Level 2: 4/6 marks
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Exemplar 48 Level 1: 2/6 marks
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Examiner commentary
This question presented a practical scenario in which candidates were asked to identify 5 unknown chemicals. 

This was a level of response question and the mark scheme assigned levels against the degree of success in identifying the unknown 
compounds to acknowledge that there are many routes that lead to correct identifications.

In Exemplar 46, the candidate has identified all the unknowns and has been given Level 3. There is sufficient evidence and 
working to support the communication strand of the level. Notice that there are still aspects of the problem that have not been 
addressed: there are no equations and the formulae of the nitrates have not been shown as (NO

3
)

3
. Although there is still room for 

improvement, there is sufficient evidence here to support Level 3.  

In Exemplar 47, the candidate has had some success, identifying more than half of the compounds, and Level 2 is justified. Although 
the candidate has identified that 9H

2
O are present, this has not been translated into identifying the hydrated and anhydrous salts. 

There is sufficient working and evidence to support the communication strand of Level 2.

In Exemplar 48, the candidate has struggled to identify 9H
2
O or the formulae of the hydrated and anhydrous salts. The candidate has 

identified Fe
2
O

3
 from its molar mass, has calculated the correct molecular mass of 46 for compound F, and has suggested a formula 

of an unrealistic compound with this molecular mass. The candidate has identified only some of the unknowns (less than half ) and 
Level 1 is appropriate. There is sufficient working and evidence to support the communication strand of Level 1.
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