
CHEMISTRY A
H432
For first teaching in 2015

Qualification
Accredited

A LEVEL

H432/01 Summer 2019 
examination series
Version 1

www.ocr.org.uk/chemistry

Exemplar Candidate Work

http://www.ocr.org.uk/chemistry


Exemplar Candidate Work

2

A Level Chemistry A

© OCR 2019

Contents
Introduction 3

Question 1 4

Question 2 5

Question 3 5

Question 4 6

Question 6 6

Question 8 7

Question 9 7

Question 10 8

Question 11 8

Question 11 9

Question 14 10

Question 15 11

Question 16 (a) 12

Question 16 (b) 12

Question 16 (c) (i) 13

Question 16 (d) (i) 14

Question 16 (d) (ii) 15

Question 16 (e) (i) 16

Question 16 (e) (ii) 16

Question 17 (a) 17

Question 17 (b) 20

Question 18 (a) (i) 21

Question 18 (a) (ii) 21

Question 18 (a) (iii) 22

Question 18 (b) (i) 23

Question 18 (b) (ii) 24

Question 18 (b) (iii) 24

Question 18 (c) (i) 25

Question 18 (c) (ii) 26

Question 18 (c) (iii) 27

Question 19 (a) (i) 28

Question 19 (a) (ii) 29

Question 19 (a) (iii) 30

Question 19 (b) (i) 32

Question 19 (b) (ii) 33

Question 19 (b) (iii) 35

Question 19 (b) (iv) 35

Question 19 (c) (i) 36

Question 19 (c) (ii) 37

Question 20 (a) 38

Question 20 (b) (i) 39

Question 20 (b) (ii) 40

Question 20 (b) (iii) 41

Question 20 (b) (v) 42

Question 20 (c) 43

Question 21 44



Exemplar Candidate Work

3

A Level Chemistry A

© OCR 2019

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.

Would you prefer a  
Word version?
Did you know that you can save 
this pdf as a Word file using Acrobat 
Professional? 

Simply click on File > Save As Other . . .  
and select Microsoft Word

(If you have opened this PDF in your browser you will 
need to save it first. Simply right click anywhere on the 
page and select Save as . . . to save the PDF. Then open 
the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there 
are a number of free applications available that will also 
convert PDF to Word (search for pdf to word converter).

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/
https://www.surveymonkey.co.uk/r/ZL5Z53B
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Question 1
Exemplar 1 1 mark

Examiner commentary
This response shows that the candidate worked out the electron arrangement of carbon from its atomic number, enabling the 
correct answer (D) to be given. This question was answered correctly by most candidates.
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Question 2
Exemplar 1 0 marks

Examiner commentary
Candidates’ responses illustrated the confusion between oxidising power and reducing power. This candidate wrote a correct 
equation for the reaction between Cl

2
 and Br– ions. However, in common with many candidates, the candidate didn’t appreciate that 

Cl
2
 is the oxidising agent and Br– is the reducing agent, so gave the answer as B rather than C. The candidate also wrote an incorrect 

equation for Cl– ions and I
2
: I

2
 being the weakest oxidising agent, cannot oxidise Cl– ions

Question 3
Exemplar 1 1 mark

Examiner commentary
The candidate’s correct response is accompanied by a calculation showing how the Mr was worked out. Notice that the candidate 
has underlined the key information in the question which helps with logical thought processes.
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Question 4
Exemplar 1 0 marks

Examiner commentary
This candidate gave the correct formula and Mr for sodium carbonate but didn’t appreciate that the reacting ratio of HCl to sodium 
carbonate was 2:1. This meant that answer D was given instead of the correct answer (B). Other candidates gave the formula of 
sodium carbonate incorrectly as NaCO

3
, with an Mr of 83, so leading to option C as the (incorrect) answer.

Question 6
Exemplar 1 1 mark

Examiner commentary
This candidate showed a very good understanding of oxidation numbers by assigning a value to all the elements in all four 
equations. However, time would have been saved by focussing on the first element in each equation. Candidates would then have 
realised that copper was the only metal to have been reduced, so eliminating the other three equations.
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Question 8
Exemplar 1 1 mark

Examiner commentary
There are several ways of approaching the calculation, but this candidate’s method is particularly neat, showing good mathematical 
skills as well as an excellent chemical understanding.

Question 9
Exemplar 1 0 marks

Examiner commentary
This candidate did not realise that option B was incorrect (and therefore the correct answer) presumably thinking that it said acidic 
soil. However, this response also shows a mis-understanding of the anion (option C). The anion is OH– (not 2OH) so there are 10 
electrons (8 O electrons, one H electron and one for the single negative charge).
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Question 10
Exemplar 1 0 marks

Examiner commentary
This candidate correctly calculated the number of moles of O

3
 but (in common with many candidates) didn’t appreciate that the 

given equation tells us that 2 moles of O
3
 release 284 kJ. So, 0.4 moles of O

3
 releases 56.8 kJ (option A) not 113.6 kJ. Candidates need 

to be aware that a given enthalpy change accompanied by an equation refers to the molar quantities as shown in the equation.

Question 11
Exemplar 1 0 marks

Examiner commentary
This candidate realised that the activation energy value is found by multiplying the gradient by R (8.314) and then dividing by 1000 
but forgot that Ea = – gradient x R. Candidates need to be aware that Ea values are typically positive.
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Question 11
Exemplar 1 0 marks

Examiner commentary
This candidate did not realise that the complex contained two bidentate ligands and two monodentate ligands, so drew the shape 
as square planar instead of octahedral. There are three isomers (one trans and two optical cis isomers) so the correct response is B.
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Question 14
Exemplar 1 1 mark

Examiner commentary
Many candidates incorrectly gave option A as the answer, but this candidate realised that statement 1 was incorrect, as transition 
elements all have ions (not atoms) with a partially filled d sub-shell. This candidate even identified copper as being unusual, having 
atoms with a full d sub-shell.
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Question 15
Exemplar 1 0 marks

Examiner commentary
Many candidates who gave an incorrect response gave the answer A rather than C. However, statement A is correct for an acidic 
fuel-cell not for an alkaline cell, so only statements 2 and 3 are correct.
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Question 16 (a)
Exemplar 1 0 marks

Examiner commentary
Many candidates knew that Na and Mg are in the s-block but did not explain that the highest energy electrons are in the s sub-shell. 
This candidate did not refer to electrons in the answer, so could not be credited with the mark.

Question 16 (b)
Exemplar 1 2 marks

Examiner commentary
This candidate clearly showed the steps needed to answer the question correctly. Note that the instruction to give the answer to five 
significant figures was underlined, and a little note was written at the side as a reminder to check the calculation. Both these points 
illustrate good exam technique.
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Question 16 (c) (i)
Exemplar 1 0 marks

Examiner commentary
Many candidates answered this correctly. However, some candidates like this one, confused this reaction with the reaction of 
calcium metal with water and thought that hydrogen was produced. Candidates should take the time to check that their equation is 
balanced before moving on, as this one clearly isn’t.
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Question 16 (d) (i)
Exemplar 1 2 marks
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Examiner commentary
This candidate’s state symbols were so small that it was difficult to tell whether they were correct. The examiner credited one unclear 
state symbol, but not the other. In the 4th box (top right), the state symbol on the O2– ion was missing, so no credit could be given.

Candidates should be aware that marks will be lost if the examiner cannot distinguish between lower case ‘s’ and ‘g’. It is good 
practice to avoid writing state symbols as subscripts, as this makes them larger and easier to decipher.

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

Examiner commentary
Many candidates answered this well, but there were a significant number of candidates (such as this one) who did not multiply the 
values for potassium by 2. Candidates who made two or more mistakes did not score.
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Question 16 (e) (i)
Exemplar 1 1 mark

Examiner commentary
This candidate correctly stated that the atomic radius of K is greater than Na, but did not state that it is the attraction of the electrons 
to the nucleus which is greater for Na.

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

Examiner commentary
This candidate did not appreciate that it is the size of the ions and the strength of attraction between the metal ion and the oxide 
ion which are important in this context.
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Question 17 (a)
Exemplar 1 6 marks

Examiner commentary
This Level 3 response gives a clear explanation of all the salient points: the equilibrium equation is clearly shown, and there is a 
detailed explanation of the equilibrium shifts when H+ and OH- ions are added. The calculation is correct, with the ratio clearly 
shown.

The communication strand has been achieved because the response followed a well-structured line of reasoning with all equations 
clearly shown.
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Exemplar 2 4 marks

Examiner commentary
This Level 2 response gave the correct equilibrium equation and a fairly detailed explanation of the equilibrium shifts when acid or 
alkali is added. However, the calculation was not clear, and the ratio is inverted (it should be 10.5:1), so Level 3 was not achieved.
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Exemplar 3 2 marks

Examiner commentary
This Level 1 response did not give the equilibrium equation, so only gave a partial explanation of buffer action. The calculation was 
attempted, but the ratio was not calculated. 

The communication strand was given because the candidate made a reasonable attempt at explaining the buffer action, with an 
attempt at a logical structure.
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Question 17 (b)
Exemplar 1 2 marks

Examiner commentary
This candidate used ideas about ligand substitution to explain why haemoglobin transports oxygen, and why carbon monoxide is 
toxic, but did not state that a coordinate bond is formed between oxygen and Fe, so only scored 2 marks. Many other candidates did 
not use ideas about ligand substitution, so mark one was not given.
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Question 18 (a) (i)
Exemplar 1 0 marks

Examiner commentary
Most candidates gave the correct formula, but a significant number confused chromium with copper. The response in this example 
was a typical incorrect answer.

Question 18 (a) (ii)
Exemplar 1 0 marks

Examiner commentary
A reasonable proportion of candidates gave a correct equation, but many either omitted state symbols or gave incorrect ones. This 
candidate did both.
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Question 18 (a) (iii)
Exemplar 1 2 marks

Examiner commentary
This was reasonably well- answered, with most candidates able to draw an octahedral shape. This candidate drew a good 3-D 
diagram with all six bonds linking the central Cr ion to the OH oxygens. The charge on the ion was also correct.

Some candidates were careless and drew some of the bonds to the OH hydrogens, so losing one mark. 

Others misread the question and drew the shape of the hexa-ammine ion [Cr(NH
3
)

6
 ]3+ . This led to mark 2 (the charge on the ion) 

also being lost.

Others drew minus charges on each OH which led to the loss of mark 2.
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Question 18 (b) (i)
Exemplar 1 0 marks

Examiner commentary
Most candidates worked out that the electron configuration of a V atom is 1s22s22p63s23p63d34s2. However, in common with a 
significant number of candidates, this candidate did not realise that when transition metal atoms lose electrons to form positive ions, 
the 4s electrons are lost before the 3d electrons. So, the correct answer is 1s22s22p63s23p63d2.
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Question 18 (b) (ii)
Exemplar 1 2 marks

Examiner commentary
This candidate explained the colour changes, and stated that VO2+ and V3+ ions are reduced but did not compare the E0 values in 
terms of which one is more negative or more positive. Just saying the E0 value is lower was not enough to gain the 3rd mark.

Question 18 (b) (iii)
Exemplar 1 0 marks

Examiner commentary
Many candidates achieved this mark, but there were a significant number like this one, who clearly understood the chemistry, but 
didn’t write a balanced equation. Candidates should be encouraged to check that their equations balance in terms of atoms and 
charges.
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Question 18 (c) (i)
Exemplar 1 0 marks

Examiner commentary
This candidate understood that a more concentrated solution of manganate (VII) would give a lower titre but did not explain why 
this would be a problem. Candidates had to recognise that a smaller titre would mean a higher uncertainty or % error in the reading.
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Question 18 (c) (ii)
Exemplar 1 5 marks

Examiner commentary
This candidate’s answer shows one way in which a titration calculation can be approached successfully. By drawing a flow chart the 
candidate has reduced the chances of making a mistake such as forgetting to multiply by 10 to find the number of moles in the 
original solution, or forgetting that two tablets were used.

Exemplar 2 3 marks

Examiner commentary
In this response, the calculation steps were shown clearly, so it made it easy for the examiner to spot the errors. This candidate 
calculated the mass of iron rather than the mass of iron (II) gluconate, and converted grams to milligrams incorrectly, so gaining 3 
out of 5 marks.
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Question 18 (c) (iii)
Exemplar 1 1 mark

Examiner commentary
There were various ways in which this calculation could be approached. This candidate in common with many candidates who 
obtained the correct answer, divided 55.8 by the Mr of each iron compound, and then multiplied by the mass of the iron compound. 

Others found the number of moles of each iron compound (by dividing the mass by the Mr), and then realising that the tablet with 
the greater number of moles contained more Fe. 

Some candidates just guessed without any calculation, and invariably gave the incorrect answer.
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Question 19 (a) (i)
Exemplar 1 0 marks

Examiner commentary
This candidate (in common with many others) did not appreciate that energy is released when bonds are made. Candidates need 
to be aware that energy is required to break bonds, but energy is released when bonds are made. In an exothermic reaction, more 
energy is released in making the bonds in the products than is required to break the bonds in the reactants.
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Question 19 (a) (ii)
Exemplar 1 3 marks

Examiner commentary
Most candidates coped well with this question, but this candidate used a temperature of 273 rather than 293K. Others used 298K or 
did not convert the temperature to Kelvin. Error carried forward was used extensively in this question, so this candidate obtained 3 
of the 4 marks. 

We were very lenient with units, but candidates do need to appreciate their importance. In this candidate’s answer ∆G should be in 
kJ mol–1 and ∆S should be in JK–1 mol–1
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Question 19 (a) (iii)
Exemplar 1 3 marks

Examiner commentary
This candidate was one of the few candidates who achieved full marks in this question. A correct energy cycle was drawn, and all 
working was clearly shown to arrive at the correct answer.
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Exemplar 2 1 mark

Examiner commentary
This candidate (in common with many others) did not appreciate that the ∆Hr value (-1125 kJ mol–1) was for two moles of H2S, but 
the ∆Hc values (-296.8 kJ mol–1 and -285.8 kJ mol–1) were for one mole of S and H2. In this response, one mark was given for adding 
the two ∆Hc values and subtracting the ∆Hr value. 
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Question 19 (b) (i)
Exemplar 1 2 marks

Examiner commentary
Many candidates gave a correct expression for Kp, using round brackets as in this example. A few candidates incorrectly used square 
brackets (which indicate concentrations in mol dm–3); these candidates generally did not achieve mark 2 for the units either. 

Some candidates gave the units as kPa–1 or Pa–1 which was credited (despite the pressure being given in atm in the question stem), 
but this invariably led to problems with the calculation in 19bii.
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Question 19 (b) (ii)
Exemplar 1 4 marks

Examiner commentary
This candidate (in common with many others) incorrectly calculated the initial number of moles of O

2
 by using an Mr of 16 instead 

of 32. It would have been helpful to the marker if this candidate had explained each step in the calculation, but despite this, error 
carried forward meant that only one mark was lost.
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Exemplar 2 5 marks

Examiner commentary
This response showed each calculation step reasonably clearly, achieving all 5 marks. Note that the candidate underlined the 
instruction to give the answer to three significant figures: an example of good examination practice.
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Question 19 (b) (iii)
Exemplar 1 1 mark

Examiner commentary
This candidate stated that the temperature was lower and that the forward reaction is exothermic, but to obtain two marks, the 
candidate also needed to say that because K

p
 has increased, the equilibrium position has shifted to the right.

Question 19 (b) (iv)
Exemplar 1 1 mark

Examiner commentary
This candidate understood that a large K

p
 value means that the equilibrium position is well over to the right. However, there were a 

significant number of candidates who appeared not to know (or understand) the » sign, even though it is a mathematical skill listed 
in the specification (M2.1).
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Question 19 (c) (i)
Exemplar 1 3 marks

Examiner commentary
This candidate gave a reasonably good answer with correct labelling of axes, correct shape of curve and an appreciation that 
the catalyst lowered the activation energy. However, it is not the case that there are more frequent collisions in the presence of a 
catalyst; it is that more molecules have enough energy to react. So, this response was worth 3 marks. 

Note that we allowed ‘alternate reaction pathway’, but the correct expression is ‘alternative reaction pathway’.
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Question 19 (c) (ii)
Exemplar 1 1 mark

Examiner commentary
Most candidates gained this mark, but some just wrote ‘heterogeneous’ without explaining why. This candidate reinforced their 
answer by stating that the catalyst was a solid and the reactants were gases. This is another example of good exam technique.
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Question 20 (a)
Exemplar 1 2 marks

Examiner commentary
Most candidates gained this mark, although a few forgot the square root, so giving the answer as 5.97. This was credited with one 
mark. This candidate showed good exam technique by underlining the two decimal places, and by showing clear working.
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Question 20 (b) (i)
Exemplar 1 1 mark

Examiner commentary
This candidate gave a good explanation of why the volume of NaOH at the end point is 20 cm3.  Candidates should be encouraged 
to give clear explanations – the annotations of the calculations here make the candidate’s logic easy to follow.
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Question 20 (b) (ii)
Exemplar 1 4 marks

Examiner commentary
In this answer all calculation steps are correct and clearly shown, demonstrating excellent chemical and mathematical 
understanding.
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Question 20 (b) (iii)
Exemplar 1 2 marks

Examiner commentary
In common with many candidates, the vertical section started at too low a pH. It needed to be within the pH range 5 to 12. This 
response gained 2 marks for the end point being at 20cm3, and for the correct shape of curve.
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Question 20 (b) (v)
Exemplar 1 1 mark

Examiner commentary
This candidate gained the first mark but in common with many candidates did not realise that HCN is a weaker acid (as its Ka value is 
smaller) so the curve would start at a higher pH.
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Question 20 (c)
Exemplar 1 1 mark

Examiner commentary
This was one of the few responses that gained credit. Very few candidates appreciated that HIO

3
 is a relatively strong weak acid as 

its Ka value is relatively large. This candidate clearly explained in terms of the degree of dissociation of HIO
3
 why the assumption 

mentioned in the question is not valid.

Exemplar 2 0 marks

Examiner commentary
This answer was typical of many responses. It is the HIO

3
 which dissociates (not the H+). The point that HIO

3
 with a relatively high Ka 

value dissociates more than most weak acids (so that initial [HIO
3
] is significantly less than [HIO

3
] at equilibrium) was missed by most 

candidates.
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Question 21
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Examiner commentary
In this Level 3 response, the orders are correct as is the rate equation and the rate constant. A logical approach was taken, so that it 
was clear which results were being referred to.

However, the communication strand has been not been achieved because the explanation for student 2’s results was not clear 
enough:  the candidate has described the order shown, but did not adequately communicate how this links to the graph (i.e. that 
the graph was a straight line through 0,0 or that rate was directly proportional to concentration).

Exemplar 1 5 marks
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Examiner commentary
In this Level 2 response, only two orders were correct, with the rate equation matching the orders However, the candidate used 1.25 
as the rate rather than 1.25 x 10–5 (a very common mistake), leading to an incorrect value for the rate constant.

The communication strand was not awarded because the candidate  did not explain in sufficient detail how the data given in the 
question linked to the orders. The candidate also did not communicate the units of k.

Exemplar 2 3 marks
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Examiner commentary
In this Level 1 response, two orders were correct but there was little attempt to determine the rate equation and rate constant.

The communication strand was awarded because there was a good, clear attempt at explaining the results from students 1 and 2.

Exemplar 3 2 marks
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