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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates. The reports will include a general 
commentary on candidates’ performance, identify technical aspects examined in the questions and 
highlight good performance and where performance could be improved. The reports will also explain 
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor 
examination technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. A full copy of the exam paper can be 
downloaded from OCR. 

 

Subject information update  

Candidates sitting their A Level Chemistry exams this summer may have noticed they had additional line 
space to write their answers to Level of Response questions. We made this change having noticed in 
previous exam series that some candidates were writing answers that were longer than could fit in the 
space provided. The extra line space was clearly labelled as additional and was only there should 
candidates have required it. There is not an expectation that candidates will necessarily need to use the 
extra space and we would encourage teachers to continue reminding candidates about the importance 
of writing concise answers to questions. We will continue to make the extra line space available for Level 
of Response questions in future exam series too.  
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Paper 1 series overview 
H432/01 is the first of the three examination components for GCE Chemistry A. This component is 
focused on physical and inorganic chemistry and brings together topics from modules 3 and 5 of the 
specification, including relevant practical techniques. In this paper and H432/02 there is more of an 
emphasis on knowledge and understanding of the assessment outcomes from the specification, as 
compared to H432/03 which involves more application of knowledge. The paper consists of two sections, 
comprised of multiple choice questions and a mixture of short and long response questions respectively. 

 

Candidate performance overview  

Candidates who did well on this paper generally: 

• Produced clearly structured working for calculations – 16(d)(ii), 18(c)(ii), 19(a)(ii), 19(a)(iii), 19(b)(ii), 
20(b)(iii). 

• Produced clear and concise responses for the two Level of Response questions – 17(a) and 21. 
• Were able to make and justify predictions based on their knowledge – 16(e)(i), 16(e)(ii). 
• Had a strong recall of transition metal chemistry – 18(a)(i) to 18(a)(v). 
• Gave answers to the correct number of significant figures or decimal places – 16(b) 18(c(ii) 19(b)(ii), 

20(a), 20(b)(ii). 
• Ably converted between units when required – 18(c)(ii), 19(a)(ii). 

Candidates who did less well on this paper generally:  

• Found it difficult to apply what they had learned to unfamiliar situations.  
• Produced unstructured responses to Level of Response questions which were lacking in depth or 

explanation, or, contained contradictory information – 17(a) and 21. 
• Did not clearly set out calculations, making it difficult for marks to be given for working – 16(d)(ii), 

18(c)(ii), 19(a)(ii), 19(a)(iii), 19(b)(ii), 20(b)(iii). 
• Did not give answers to calculations to the specified number of significant figures or decimal places 

– 16(b) 18(c(ii) 19(b)(ii), 20(a), 20(b)(ii). 
• Either did not realise the need to convert between units for some calculations, or found this difficult – 

18(c)(ii), 19(a)(ii). 
 

There was no evidence that any time constraints had led to a candidate underperforming and scripts 
where there was no response to the final question also had large sections of the paper which had not 
been tackled. 
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Section A overview 
A significant number of candidates did not provide an answer to every multiple choice question. Whether 
this was deliberate or caused by forgetting to return to the question at a later point in the examination is 
not certain, but centres should advise candidates to provide an answer to every multiple choice question. 
There is no penalty for giving a wrong answer. 

Question 2 

This question proved to be difficult, with only the most able candidates selecting the correct answer of C. 
Many candidates confused the trends in oxidising power of the halogens with trends in the reducing 
power of the halide ions. Down the group, the oxidising power of the halogens decreases but the 
reducing power of the halide ions increases. Option A is incorrect because iodine is a weaker oxidising 
agent than bromine, option B (the most common incorrect answer) is incorrect because chlorine is not a 
reducing agent (it’s an oxidising agent) and option D is incorrect because the chloride ion is not an 
oxidising agent (it’s a reducing agent). 

Question 3 

This question was quite well answered with many candidates calculating the Mr by multiplying the mass 
by Avogadro’s number. This gave the answer as 16, which matches the Mr of CH4, giving A as the 
correct answer. Option B provided a distractor as oxygen atoms have a relative mass of 16 whereas 
option B relates to O2 molecules with a relative mass of 32. Some candidates got part way through the 
calculation and then appeared to choose an answer at random. 
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Question 4 

This was a challenging question, the correct answer being B. Candidates had to know the correct 
formula for sodium carbonate in order to deduce the 2:1 molar ratio of HCl to Na2CO3 and to calculate its 
Mr (106). Option D was arrived at by assuming the molar ratio was 1:1, option A by incorrectly thinking 
the formula was NaCO3 , and option C by making both of these mistakes.  

Question 5 

The correct answer B required candidates to assign correct oxidation numbers to Mg and O. The most 
common error was option A (+2), obtained by candidates thinking that O has an oxidation number of -1  
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Question 6 

This was generally well answered. The key to candidates quickly arriving at the correct answer (D) was 
to focus on the first compound in each equation. Good candidates could see clearly that the CuO in 
option D had been reduced to Cu. Some candidates lost time here by working out oxidation numbers for 
all the elements in all the equations. 

Question 8 

This question was quite well answered with many candidates realising that the formula of the metal 
chloride was MCl2. The most reliable way of tackling the calculation was to calculate the mass of chlorine 
which reacted (the difference between the two given masses), working out the number of moles of 
chlorine and then calculating the Ar of the metal. This led them to identify the metal as calcium (option 
B). Some candidates took the long route by taking each option in turn, working out the number of moles 
and seeing which value matched the moles of chlorine. Candidates who chose incorrect answers could 
not complete all the calculation steps and appeared to choose one at random. 
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Question 9 

This question was not well answered, with many candidates giving option C rather than the correct 
answer of B. Many candidates mis-read option B as acidic soil rather than alkaline soil, so thought that 
option B was correct, whereas in fact it was the only incorrect statement. Many candidates opted for 
option C, not realising the anion is OH– which does have 10 electrons. 

Question 10 

This was another challenging question, with only the most able candidates choosing the correct answer 
of A. Candidates had to calculate the number of moles of O3 (by dividing 1.0 by 2.5) and then had to use 
the information in the equation (that 2 moles of O3 releases 284 kJ). The most common error was option 
B, presumably because candidates thought that 1 mole of O3 releases 284 kJ (rather than 2 moles). 
Candidates should be aware that a given enthalpy change relates to the molar quantities as shown in the 
equation. 
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Question 11 

This was well answered, with many candidates understanding that the activation energy in kJmol–1 is 
equal to (- gradient x R ) divided by 1000, leading to C as the correct answer. Common errors included 
dividing the gradient by R, giving option A. or forgetting the minus sign and opting for B.  

Question 13 

This was a challenging question, with only the most able candidates giving the correct response of B 
(one trans isomer and two optical cis isomers). Many candidates drew out the shapes of the isomers but 
some missed the two optical cis isomers (giving option A) while others thought there were two cis and 
two trans optical isomers, giving option C.  
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Question 14 

Only the highest attaining candidates chose the correct answer of C. Many candidates thought all 3 
statements were correct (giving option A as their answer), not realising that statement 1 referred to 
atoms not ions 

Question 15 

Only the higher attaining candidates opted for the correct answer of C. Many candidates thought 
statement 1 was correct, (giving option A as the answer), not realising that this equation refers to acidic 
conditions not alkaline conditions (as mentioned in the question). Others did not recognise that the cell 
potential was 1.23V (obtained by calculating the difference between +0.40 and –0.83), and so opted for 
option B. 
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Section B overview 

Question 16 (a) 

Many candidates knew the block magnesium belonged but only very few could explain this was because 
magnesium’s highest energy electron was in a s sub-shell or s orbital. 

Question 16 (b) 

This was mathematically challenging, but candidates who did not arrive at the correct answer were able 
to get partial credit for showing working. 

Question 16 (c) (i) 
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Question 16 (c) (ii) 

These two sub-questions were well answered. 
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Question 16 (d) (i) 

Some candidates wrote illegible state symbols where (g) and (s) were impossible to tell apart. Also, 
many candidates choose to write state symbols as a very small sub-script e.g. 2K(s) + ½O2(g). The 
convention is to use lower case letters of normal size e.g. 2K(s) + ½O2(g) 
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Exemplar 1 

 

In this exemplar it was impossible to tell if K had (s) or (g) as a state symbol. Consequently, no marks 
could be given. 

Question 16 (d) (ii) 

Most candidates scored both marks. Candidates tended to forget the mole ratio of K meant its values 
should be multiplied by 2 in two places during this calculation. 
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Question 16 (e) (i) 

Candidates coped well with this question which was based on the AS part of the specification. Some 
candidates gave vague and unnecessarily long responses to this question. 

Question 16 (e) (ii) 

Many candidates did not achieve full marks, often through ambiguous statements. A typical example is 
shown in the exemplar below. 

Exemplar 4 

The exemplar here uses the vague term ‘due its smaller ionic size’. It is unclear which of the ions the 
candidate is referring to (or if they’re assuming that the metal oxide entity is an ion) and so they could not 
be given marks..  

Also, it is oxygen ions that ‘bond’ – the reference to oxygen bonding in the response is not specific 
enough. 
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Question 17 (a) 

This Level of Response question was generally well answered with many candidates achieving 
maximum marks by simply considering what was required in the question.  

The calculation of the [HCO3
–] : [H2CO3] ratio was well described although sometimes the final 

expression of the ratio left ambiguity as it was hard to tell whether the ratio given referred to the [HCO3
–] 

: [H2CO3] ratio or the [H2CO3] : [HCO3
–] ratio 

The buffer reactions on separate addition of acid (H+ ions) and alkali (OH– ions) were explained and, 
better still, shown in equation form. 

The direction of shift on the H2CO3 ⇌ H+ + HCO3
– equilibrium was invariably correct, but many 

candidates did not achieve credit for responses such as ‘Addition of H+ ions shifts the equilibrium to the 
left’ because they did not give the equilibrium which was undergoing shift. 

An example of a complete answer gaining L3 (6 marks) is given. 
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Exemplar 5 

The candidate clearly writes the equilibrium at the top. 

The first bullet point gives a chemical equation for the reaction occurring when H+ ions are added as well 
as the shift in equilibrium. 

The second bullet point gives a chemical equation for the reaction occurring when OH– ions are added 
as well as the shift in equilibrium. 

The steps in the calculation are clearly shown and the ratio is clear. 
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 Question 17 (b) 

The key chemistry that candidates needed to discuss in their response was as follows: 

• O2 molecules forming coordinate bonds with and Fe2+ ions in haemoglobin.  

• O2 molecules being replaced by another ligand (e.g. H2O or CO) 

• CO ligands forming very strong coordinate bonds 

The mark scheme allowed ‘oxygen binding’ but candidates did need to specify what the oxygen was 
binding to. Loose terminology, such as CO having a ‘greater affinity’ should be avoided. 
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Question 18 (a) (i) 

Most candidates knew the correct formula. There was some confusion with ammoniacal copper ions and 
[Cr(NH3)4(H2O)2]2+ was a frequently seen incorrect answer. 

Question 18 (a) (ii) 

The most common error for this question was to omit the state symbols, sometimes on only one species. 
Both a correct equation and the correct state symbols were required for the mark. 
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Question 18 (a) (iii) 

The drawing of simple 3-D diagrams of relevant shapes is a skill that is assessed in A Level chemistry. 
Common errors are listed in the exemplars. 

Exemplar 6 

 

Some candidates drew in pencil then over-wrote in ink. Candidates need to remember that the scanned 
image does not differentiate between pencil and ink, so it is not necessary for them to do this. 

Exemplar 7 

 

Candidates should avoid incorrect connectivity between the ligand and the central metal ion. Candidates 
should be taught which atom within the ligand supplies the lone pair to form the coordinate bond. In this 
case oxygen has lone pairs, not hydrogen as suggested by the candidate in the bonding involving the 
bottom left hand ligand. 
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Question 18 (a) (iv) 

Very few candidates correctly identified the CrO4
2– ion here. Candidates should be aware that oxidation 

of Cr(OH)3 produces CrO4
2– (which can then be acidified to produce Cr2O7

2-). 

Question 18 (a) (v) 

Invariably, the answer given by candidates here was either orange or green, indicating some knowledge 
of the colours of chromium ions. Those who stated orange received credit 

Question 18 (b) (i) 

Many candidates did not realise that when transition metal ions are formed, the first electrons removed 
from atoms are the 4s electrons and so wrote 2s2 2p6 3s2 3p6 3d1 4s2. 
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Question 18 (b) (ii) 

Most candidates did not state that the direction of reaction of redox equilibria is dependent on the relative 
negativity/positivity of the standard electrode potentials. 

Higher ability candidates described two reductions of the relevant vanadium ions to end up with V2+ ions.  
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Question 18 (c) (i) 

Only a very small minority of candidates appreciated that a larger titre reduces percentage error in titre 
values. Most erroneously described a reading of 1.35 cm3 as being less accurate than a reading of 
13.5(0) cm3. The accuracy of these is equal in the same scaled apparatus. 

Question 18 (c) (ii) 

Many candidates coped well with this multi-step calculation. The common errors were: 

• determining the mass of C12H22FeO14 in two tablets instead of just one tablet as required in the 
question 

• determining the mass of Fe in a tablet instead of the mass of C12H22FeO14  

• failing to convert from grams to milligrams 
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Question 19 (a) (i) 

This question caused problems for candidates. The main error was careless phrasing. 

Many candidates correctly referred to the energy being required for bond breaking, but then also 
discussed bond making in terms of the energy used, suggesting that bond making was endothermic. 

Responses simply stating more bonds were made than broken were ignored. 

Question 19 (a) (ii) 

The calculation was done well. Some candidates found it difficult to convert ΔS values from J to kJ or 
temperature values from °C to K, and this was frequently seen in responses. 

The final mark was often lost through vague phrasing. ‘Yes’ was an insufficient answer, as it does not 
identify the reaction as feasible or non-feasible. ‘Gibbs free energy is negative’ was also insufficient, as it 
should be identified that ΔG is negative. 
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Question 19 (a) (iii) 

This calculation proved very difficult. Many candidates did not deduce the correct cycle. Of those who 
did, a significant majority did not appreciate the stoichiometry of the equation and did not double the ΔcH 
values or half the initially calculated value of ΔfH(H2S). 

Question 19 (b) (i) 

The equilibrium expression was correct in most responses. Occasionally incorrect square brackets were 
used instead of round brackets. Candidates should be reminded that square brackets indicate a 
concentration and are not appropriate for use in Kp expressions. 
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Question 19 (b) (ii) 

Candidates tend to find Kp calculations difficult and so may need guidance in developing a strategy to 
work their way through them. A typical approach is: 

• Calculation of initial moles present  

• Calculation of the change in moles present 

• Deduction of the number of moles present at equilibrium 

• Determination of total moles present at equilibrium 

• Calculation of mole fractions at equilibrium 

• Calculation of partial pressures at equilibrium 

• Inserting partial pressure vales into the Kp expression 

• Writing an answer to the required number of significant figures. 

Question 19 (b) (iii) 

Some very wordy responses to this straightforward question were seen. Candidates are reminded that 
keeping responses concise and to the point can make their answer clearer, and there is no need to fill 
the whole question space provided if an answer can be provided more succinctly. 
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Question 19 (b) (iv) 

Most candidates realised that the symbol indicated the equilibrium was (far) to the right hand side. The 
common error was to tell the examiner that Kp was bigger than 1. 

Question 19 (c) (i) 

Most candidates were able to achieve all four marks. 

Occasionally candidates didn’t start their graph from zero or mislabelled the x-axis as ‘progress of 
reaction’. 
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Question 19 (c) (ii) 

The number of candidates who considered V2O5 to be a homogeneous catalyst was small.  

Question 20 (a)  

Most candidates could calculate the pH of a weak acid although a significant number gave the answer as 
3.0, presumably confusing the demand for two decimal points with two significant figures. 
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Question 20 (b) (i) 

Showing by calculation something already known is a skill that some candidates find challenging. Many 
responses included rows of figures with ‘20 cm3’ appearing at the end. 

Clarity of working is essential and in questions such as this, candidates are advised to include word 
descriptions of what they are calculating, even if it is abbreviations such as ‘n’ for number of moles. 

Question 20 (b) (ii) 

This calculation proved difficult with once again, many figures and sums appearing with little indication 
as to their relevance. 

Responses to 20bi/ii often featured rows of figures and random sums without a single word about what 
the figures were or sums were set to calculate. Candidates should remember to provide written 
indications of what it is they’re working out – presenting the calculations without any annotations can 
make it harder for error carried forward marks to be given if there is an error in their calculation. 
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Question 20 (b) (iii) 

This weak acid / strong alkali titration curve required candidates to apply their knowledge. Some 
candidates found it difficult to draw an adequate titration curve. 

The key points to titration curves are: 

• A ‘vertical’ section at the end point 

• The vertical section with pH range correct to relative to the strength of acid/alkali 

• A correct equivalence point relative to pH 7 with respect to the strength of acid/alkali 

• A ‘shallow curve’ leading from 0 cm3 to vertical section  

• A ‘shallow curve’ leading from the vertical section to the total volume added 

For this reaction: 

• The vertical section was at 20 cm3 (given in 20bi) 

• As it was a weak acid and strong alkali reacting, the vertical section should start above pH 5 and 
finish around pH 11 

• The equivalence point (half-way up the vertical section) for a weak acid / strong alkali titration 
should be above pH 7 

• The starting pH should be that of the weak acid, C2H5COOH (answer to 20(a)) 

• The final pH should be that of the final solution (answer to 20(b)(ii)) 
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Question 20 (b) (iv) 

Some candidates realised that the most suitable indicator for a weak acid / strong alkali titration would be 
cresol purple. For incorrect responses, other indicators appeared to be selected at random, suggesting 
that candidates were unclear on the criteria for selected a suitable indicator.  

Question 20 (b) (v) 

When identifying a similarity, many candidates confused the term ‘equivalence point’ with the term ‘end 
point’. 

For differences, many candidates realised that HCN had a different Ka to C2H5COOH but often did not 
appreciate that this would lead to a starting point with a higher pH. 
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Question 20 (c) 

Very few candidates scored the mark for this question.  

The most common error was to write ‘HIO3 dissociates’. While correct, this is true of all weak acids. 

The subtlety in this question was to realise that because Ka was relatively high, the resultant acid 
strength would mean that the degree of dissociating was significant enough so initial [HIO3] was 
significantly less than [HIO3] at equilibrium. In other words, the assumption [HIO3]initial = 
[HIO3]equilibrium is not valid in this case. 
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Question 21 
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The second Level of Response question in the paper was also answered very well. Almost all candidates 
determined the order with respect to H+ to be first order and gave suitable explanations. A very high 
proportion of candidates determined the order with respect to CH3COCH3 to be first order and related 
this to the direct proportionality shown on the graph. The zero order with respect to Br2 proved a little 
more problematic with many candidates just giving an order with no attempted explanation. 

Having determined orders, nearly all candidates were able to give a corresponding rate equation and 
could calculate a value for the rate constant, albeit with frequent omission of units and forgetting that the 
initial rates given were in terms of 10–5.  

An example of a complete answer achieving L3 (6 marks) is given.  

Exemplar 8 

This candidate gave each order clearly followed by a concise explanation of each choice.  

The rate equation (based on the orders given) is clearly stated, the calculation clearly shows working 
and correct units are given. 
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OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

Looking for a resource?
There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

mailto:general.qualifications%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/i-want-to/find-resources/
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