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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 question paper can be 
downloaded from OCR. 
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Paper H032/02 series overview 
H032/02 is one of the two examination components for the new revised AS Level examination for GCE 
Chemistry A. This synoptic depth in chemistry paper links together content from all four modules. To do 
well on this paper, candidates need to be comfortable applying their knowledge and understanding to 
unfamiliar contexts and be familiar with a range of practical techniques. 

Candidates who did well on this paper generally did the following:

• Performed standard calculations following the required rubric (e.g. clear working, units,
significant figures): 1(c)(i), burette readings; 1(c)(ii), calculating the percentage uncertainty in a
titre; 1(d)(i), calculating the molar mass from titration values; 3(c), bond enthalpies; 4(a)(ii),
calculating the energy released; 5(a)(ii), calculating the mass of a reaction given the
percentage yield; and 5(b), drawing and calculating a tangent.

• Produced clear and concise responses for Level of Response questions: 5(a)(i) and 7.
• Drew clear diagrams for organic structures: 1(d)(ii), 6(b)(ii), 6(c)(i) and 7.
• Constructed and balanced equations for unfamiliar reactions: 2(c)(ii).
• Applied knowledge and understanding to questions set in a novel context.

Candidates who did less well on this paper generally did the following: 

• Found it difficult to apply what they had learnt in practical situations. It was clear in 5(a)(i) that
most candidates were not prepared to draw the practical equipment that they had used in the
PAGs.  Candidates had obviously revised the required reactions and wrote detailed
descriptions of the reaction being carried out, but this was not what the question was asking of
them.

• Produced responses that lacked depth: 4(c), 5(a)(i), 7. Question 5(a)(i) had relevant
information that the candidates could use to answer the question in more depth, such as
density of the product and boiling point, but this was often ignored. For question 7, many
candidates did not use the mass spectrum data to aid their deduction for the correct structure.

• Showed poor setting out of unstructured calculations, e.g. 1(d)(i), 4(a)(ii).
• Showed poor presentation of observations and data in an appropriate format (Assessment

Objective 1.2, 3.1, 3.2). e.g. 1(c)(i), 7.
• Lacked precision in balancing equations, particularly 2(c)(ii), 3(a)(i) and 6(c)(i) balancing the

equation with n.

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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Question 1(a) 

Many candidates gave a good description of standard conditions or stated 1 mol dm-3, but that did not 
answer the question so no marks could be credited. 

Question 1(b) 

Many candidates stated a Brønsted–Lowry definition or gave pH values.  Of the candidates that did 
mention OH- ions, most did not state ‘releases’ OH- ions in solution, although they were credited with the 
mark. 
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Question 1(c)(i) 

Most candidates were able to accurately record the burette readings and made the correct subtractions.  
Despite the examination question requesting the mean titre to be recorded to the accuracy of the burette, 
many candidates did not do this.  A common error was taking a mean of all three readings instead of 
only the concordant results; this led the candidates to give an answer of 26.58 which lost them 2 marks. 
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Question 1(c)(ii) 

A good attempt by many candidates but some did not know how to calculate this or did not multiply by 2. 

Question 1(c)(iii) 

Although there were some excellent descriptions of the correct processes, such as inverting the 
apparatus to ensure mixing and then making the solution up to the mark, many candidates could not 
name a volumetric flask. 
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Question 1(d)(i) 

This was a good discriminator. Many candidates were credited the first two marks, and higher ability 
candidates went on to obtain 3 or 4 marks. Common errors were not rounding to a whole number at the 
end and not scaling up by 250/27.30.  Many candidates did not scale up at all, obtaining an answer of 
1081, or merely multiplied by 250/25 and obtained a molar mass of 108. 
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Question 1(d)(ii) 

Most candidates that obtained a sensible value for the previous question managed to draw a creditable 
structure. Allowing error carried forward meant that feasibly derived structures could be credited a mark. 

Question 2(a) 

The majority of candidates obtained full marks on this question. The most common errors were incorrect 
charges or covalent structures. 
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Question 2(b) 

The majority of candidates obtained 2 or 3 marks on this question. Many candidates seemed unaware 
that sodium was a metal. 

Question 2(c)(i) 

Most candidates answered this correctly. The most common error seen was 4p6 instead of 4p4 

Question 2(c)(ii) 

The majority of candidates obtained 1 or 2 marks on this question. The most common errors seen were 
identifying the gas as H2S or incorrect balancing. 
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Question 3(a)(i) 

Around 50% of candidates answered this correctly. The most common error was not balancing the 
equation, and many did not know what an ionic equation was. 

Question 3(a)(ii) 

This question was answered well by most candidates, although some omitted the word ‘nucleus’ when 
explaining attracting electrons, or answered in terms of losing electrons, and did not have the final 
marking point credited. 

Exemplar 1 

This candidate was credited all three marks.  Some candidates managed to be credited for all 3 marks in 
one short sentence that covered all 3 marking points. 
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Question 3(b)(i) 

Most candidates were aware of disproportionation but lost marks by not stating the species or whether 
the process was oxidation or reduction. 

Exemplar 2 

Here the candidate has lost a mark for not stating the initial oxidation number of elemental iodine as 0. 

Question 3(b)(ii) 

The majority of candidates stated that chlorine is toxic or forms carcinogens, although some stated that 
chlorine is a carcinogen which was not credited. 

 12 © OCR 2018 



AS Level Chemistry A - H032/02 - Summer 2018 Examiners’ report 

Question 3(c) 

Most candidates made a good attempt at this question. The most common mistake was to use the wrong 
sign when incorporating the enthalpy change into the calculation, or not to incorporate it at all. 

Question 3(d)(i) 

A good attempt by many candidates but some lost marks by having the wrong state of bromine, even 
though the question stated it was a liquid changing to a gas.  Many added water or oxygen, some 
confused the equation with bond enthalpy and answers such as Br2 (l)  2Br(g) were commonly seen. 
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Question 3(d)(ii) 

The majority of candidates answered this question incorrectly. Only 10% of candidates mentioned 
intermolecular/London forces.  Most stated ‘exothermic’ or described breaking covalent bonds. 

Question 4(a)(i) 

Most candidates were able to gain the first mark, but many lost the second mark by putting a double 
headed arrow or -∆H. 
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Question 4(a)(ii) 

Most candidates were able to convert from tonnes to moles and then went on to complete the majority of 
the calculation steps. Many omitted to divide by 4 and were credited 3 marks. Some candidates lost 
marks by not stating the answer to standard form or quoted their answer to more than 3 significant 
figures. A number of candidates attempted to use Q = mc∆T and did not get very far in the calculation. 

Question 4(b) 

Generally, this question was well answered with only a small proportion of candidates adding the values 
together instead of multiplying. 
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Question 4(c) 

Most candidates answered this question very well, with the most common mark being 4/5. Many 
candidates put a lot of effort into explaining, in depth, Le Chatelier’s principle, which was not required.  
The first three marking points were credited to most candidates. Responses were confident in their 
descriptions of equilibrium shifts and many candidates then went on to qualify their answers with 
operational factor considerations and/or rate. The explanation for pressure was described less 
commonly than temperature and many candidates did not appreciated that increased rate would lead to 
a decreased equilibrium yield. 
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Exemplar 3 

This candidate scored all five marks for this well-reasoned approach to the question. 
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Question 5(a)(i)* 

Candidates were not prepared to answer this type of question and the diagrams were hard to give credit 
to. Many had significant safety implications such as open beakers of butan-1-ol being heated by a 
Bunsen burner. Most mis-read the question and just outlined the method for purification and struggled to 
recall the practical details. Very few candidates mentioned the use of anhydrous salts, referring instead 
to ‘boiling off’ the water. 
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Exemplar 4 

This candidate was credited 4 marks for this level 2 answer. Although they have drawn distillation 
apparatus instead of reflux, they have considered the boiling point of the product, detailed using a 
separating funnel, a drying agent and that the lower organic layer would be drawn off first. 
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Question 5(a)(ii) 

This question was well answered, but a significant number of candidates incorrectly used the Mr of 
butan-1-ol when calculating the mass of 1-bromobutane.   
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Question 5(b) 

Most candidates knew they had to draw a tangent to the curve but calculating the gradient led to 
careless errors. Many drew tiny triangles and mis-read readings of coordinates.  It is far easier, and more 
accurate, to use large triangles using the axes for coordinates.  Lower ability candidates just interpolated 
the graph at 30s and were not credited marks for this. 
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Question 6(a) 

Many candidates knew the answer to this question but forgot that water must be in the gaseous state. 
There were numerous responses stating nickel as the catalyst, but most knew that an acid catalyst was 
required.  

Question 6(b)(i) 

This question was generally well answered, although some candidates made careless mistakes such as 
not writing -di or writing 1,2-dibromo-1-dichloroethane 
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Question 6(b)(ii) 

Many candidates gained all three marks on this question and the diagrams were clear and easy to read. 
Lower ability candidates had incorrect dipoles or curly arrows that could not be traced back to the correct 
origin. Candidates should be encouraged to consider what the arrows mean rather than memorising 
mechanisms with no understanding. 

Question 6(c)(i) 

Most candidates correctly drew the repeat unit and were credited with one mark, but many placed the n 
position in the wrong place on the left-hand side of the equation or forgot to write it in at all. 
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Question 6(c)(ii) 

With all the media interest in plastic pollution this question was answered well, although many gave the 
answer ‘quick and efficient’ as an advantage which was not credited.  Candidates should beware of 
vague statements such as these. Many wrote ‘harmful’ instead of toxic, or ‘bad for the environment’ 
instead of being specific about the environmental issue. 
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Question 7* 

  

Item removed due to third party copyright restrictions 

Item removed due to third party copyright restrictions 
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This question was a good discriminator. Most candidates were able to deduce the empirical formula and 
the C=O peak on the IR spectrum. However, many mistook the C-H peaks around 3000 cm-1 for an 
alcohol O-H peak or assumed from the empirical formula that it was an alcohol so made the spectra ‘fit’ 
their hypothesis. At AS, the exposure of candidates to IR and MS spectra is not as comprehensive as in 
the second year of A Level and this was evident.  There was very little annotation of the spectra and 
candidates should be encouraged to do this as it is helpful to them in their deductions (and to the 
examiners for crediting marks). Analysis of the IR spectrum was much more detailed than the mass 
spectrum. Most candidates just referred to the molecular ion peak and made no attempt, or an incorrect 
attempt, at discerning the peak at 41. Those that did quickly realised what the structure was and gained 
5 or 6 marks. Some candidates, despite ascertaining that a trans stereoisomer should be drawn, drew 
the cis version instead. 
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Exemplar 5 

This candidate has very logically worked through all the information provided and has come up with the 
correct structure from the deductions. 
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Exemplar 6 

Like most candidates, the crucial information about F being a trans isomer was not picked up so they 
drew the double bond in the wrong place. 
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