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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. 

A selection of candidate answers is also provided. 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 and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 > Export to 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). 

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 5 © OCR 2024 

Paper 2 series overview 

H432/02 is the second of the three examination components for GCE Chemistry A. This component is 

focused on organic chemistry and brings together topics from Modules 4 and 6 of the specification, 

including relevant practical techniques. There is a synoptic element to all three of the A Level components 

and as such each also contains content from Modules 1 and 2; here questions are set in the context of 

organic chemistry. The paper consists of two sections: Section A is comprised of multiple-choice questions 

and Section B a mixture of short and long response questions. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• accurately draw organic structures throughout, 
often making use of skeletal formula therefore 
avoiding issues with missing hydrogen atoms. 

• gave detailed organic mechanisms from 
across the whole specification, with correct 
dipoles and curly arrows clearly showing the 
movement of electron pairs – Questions 19 
and 21 (a) (ii) 

• demonstrated a secure knowledge of synthetic 
pathways and reagents/conditions required, 
even for unfamiliar compounds – Questions 
17 (a) to (d) and 18 (b) 

• able to balance a range of different equations 
– Questions 18 (a) (i), 20 (b) (ii) and 21 (b) 
(ii) 

• able to apply knowledge of practical organic 
synthesis techniques and evaluate them - 
Questions 18 (a) (ii), 23 (a), 23 (b) (ii) and 23 
(d)  

• decoded the questions correctly and gave 
responses that addressed them fully, using 
subject-specific language accurately 

• showed evidence of thorough practice of past 
paper questions. 

• struggled with using skeletal formula. Often 
unable to correctly count the number of 
hydrogens and subsequently made errors in 
molar mass calculations – Questions 22 (a) 
and 23 (c).  

• drew structures that often had missing or 
additional hydrogens or carbons.  

• drew structures that often showed poor 
connectivity especially for -OH groups, e.g. 
Question 20 (c). 

• unable to clearly identify different functional 
groups or recall correct reagents/conditions 
required for different interconversions, 
sometimes including contradictory reagents 
alongside correct ones - Questions 17 (a) to 
(d) and 18 (b). 

• able to attempt part of the analysis for 
Question 24 but found drawing this together 
to give a feasible structure challenging. 
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Section A overview 

Section A comprises 15 multiple-choice questions that assess many different areas of the specification, 

including practical techniques. This section of the paper is worth 15 marks. 

 

OCR support 

 

OCR has a wide range of digital multiple-choice quizzes available via Teach Cambridge. 

Instructions on how to download and use these quizzes can be found here. 

 

Question 1 

Nearly all candidates were able to correctly recognise that covalent bonding is the electrostatic attraction 

between a shared pair of electrons and the nuclei of the bonded atoms. The most common incorrect 

response was C, confusing it with ionic bonding. 

 

https://teachcambridge.org/item/c57c8c57-4896-4107-a26d-b68312fc3784
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Question 2  

Approximately two thirds of candidates gave the correct answer C. The most common incorrect 

response seen was D, confusing the strength of the σ and π bonds, possibly as a C=C bond is stronger 

than C-C. Some gave D assuming alkenes are polar due to their reactivity and showing a 

misunderstanding of the term ‘polar’. 

 

Question 3  

Most correctly identified the colour of the precipitate as yellow, D. The most common incorrect response 

was brown, A, possibly linking to the colour of iodine.  
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Question 4  

A large majority of candidates were able to correctly identify shape at x as being trigonal planar and y as 

being tetrahedral. The most common incorrect responses seen were for getting one of these incorrect 

i.e. D incorrect for x or C incorrect for y. 
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Question 5  

The majority of candidates were able to correctly identify the two functional groups and the correct 

corresponding test i.e. alkene using bromine water and primary alcohol using 2,4-dinitrophenylhydrazine. 

The most common incorrect response was B. 

 

Question 6  

Most were able to correctly calculate the moles of alcohol using the mass and Mr provided and then 

multiply by 24 dm3 mol-1 to give the correct answer D. All other distractors were seen as incorrect 

responses from calculations involving the incorrect molar ratio. 
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Question 7  

Most candidates gave the incorrect response D as their answer. Ultraviolet radiation does cause bonds 

in CFC molecules to break, and candidates may have been influenced by Question 8. However it is not a 

valid scientific reason for global warming. It suggests candidates may be confused about global warming 

verses the depletion of the ozone layer. This question was looking for candidates to link global warming 

to infrared active molecules i.e. C-H bond in methane. Just under a fifth of candidates gave the correct 

answer A. 

 

Misconception 

 

Many candidates believed there was a link between ultraviolet radiation and global warming. 

This is a topical issue so can be explored by looking at a range of resources including current 

news reports or exploring the United Nations resources. 

 

 

 

  

https://www.un.org/en/climatechange/what-is-climate-change


A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 11 © OCR 2024 

Question 8  

Most candidates correctly identified C as the correct initiation step forming a chlorine radical. A few gave 

B which forms an •F radical instead. It is always good to discuss the reason why the C-Cl bond will 

break but C-F won’t in the presence of ultraviolet light. 
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Question 9  

More than three quarters of candidates were able to identify C as being the secondary amide, with many 

annotating each structure with the correct functional group. Some gave B, i.e. a secondary amine not 

amide, and a few gave A, i.e. tertiary amide not secondary. 
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Question 10 

Around two thirds of candidates gave the correct answer C, 1.50 mol dm-3. Those that showed working 

were more likely to have the correct answer. Some only found the moles of ethylamine from the mass 

and Mr give so gave 0.03, A. Some candidates struggled to figure out that HCl was in excess, so used 

0.04 moles of HCl to give a concentration of 2.0 mol dm-3, D. 
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Question 11  

Many missed the separate O–H in alcohol and O–H in carboxylic acid peaks as it is unusual to see 

clearly defined peaks for both in an IR spectrum. Those who got D tended to annotate the spectrum, 

noting the sharp peak as O–H bond, as well as drawing out structures for each option. A was the most 

common incorrect response. It is good to remind candidates to look at all possible options before making 

a final decision. 
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Question 12  

The vast majority of candidates gave the correct option A, HCl. The most common incorrect response 

was B i.e. H2O. 

 

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 16 © OCR 2024 

Question 13  

More than half of candidates were able to give C as the correct answer recognising that Statements 2 

and 3 are correct. Some felt that Statement 1 was also correct giving A or B as the answer – relative 

peak area is not the same as the mass of 1 mole. Some were not able to relate the peak area to amount 

of compound present, so did not pick Statement 3 as one of the true statements, giving B or D. 

 

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 17 © OCR 2024 

Question 14  

Around two-thirds picked the correct answer B, identifying Structures 1 and 2 as having 2 carbon 

environments. Most students labelled the carbon environments on the structures to help them. 

Candidates sometimes struggled to recognise the two different carbon environments within the benzene 

ring, in Structure 3, as well as the CH3 group. 
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Question 15  

On review of this question, during the standardisation process, it was agreed that aspects of this 

question were not part of the specification and consequently all candidates were given the mark. We do 

not expect candidates to have knowledge of specific examples of photodegradable polymers or indeed 

those that could be processed as feedstock. 
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Section B overview 

Section B includes a mixture of short answer and extended response questions, including two questions 

marked using a Level of Response mark scheme (19 and 23). This section of the paper is worth 85 

marks. 

 

Question 16 (a)  

Over half the candidates found this question challenging an did not score the mark here. The most 

common error was to omit Structure C, but some also omitted Structure E. This suggested that many 

candidates may only apply the term ‘unsaturated’ to alkenes. It also highlights a potential lack of 

understanding of the delocalised ring in benzene and the relationship to the Kekulé structure. 

 

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 20 © OCR 2024 

Question 16 (b)  

Most candidates were able to correctly identify the alicyclic compounds. Some candidates also included 

Structure C showing some confusion between terms alicyclic and aromatic. This was also noted in last 

year’s paper on Question 13. 

Misconception 

 

A molecule is either aromatic, if it contains a benzene ring, or aliphatic. Aliphatic molecules 

which contain a ring can also be described as alicyclic. OCR have previously offered 

clarification for classification of organic compounds.  

 

Question 16 (c)  

This question was also challenging and just under half of candidates gave the correct response. Many 

wrote molecular formulae underneath each structure, but less successful responses often struggled to 

convert from the skeletal formulae correctly. Common errors included: 

• just giving Structure D, and omitting Structure A 

• including Structure E as they miscounted the number of hydrogens in the presence of a triple C-C 

bond 

• including Structure B, on the basis that it had a double C-C bond  

• some less successful responses just wrote “alkene” and did not apply their responses to the 

hydrocarbon structures given. 

 

Question 16 (d)  

This question appeared to be equally challenging for candidates. Common errors included names 

without the lowest possible numbering. The methyl group was given on the top which could have 

influenced candidates to start counting from there – more practice is needed to help with naming simple 

aromatics. Other common errors included:1-ethyl-2,4-methylbenzene (missing di-) and 1-ethyl-2,3-

dimethylbenzene (miss counting groups). 

https://www.ocr.org.uk/news/content-clarification-for-gcs-chemistry-a-h032-h432/
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Question 16 (e)  

Many candidates misunderstood the question instead explaining how a molecule shows stereoisomerism 

i.e. same structural arrangement but a different arrangement of atoms in space. Some gave details 

specific to alkenes i.e. restricted rotation around C=C and each carbon of C=C has 2 different groups 

attached. Just over a quarter of candidates did not score any marks here. 

Many that did recognise that the ‘priority groups’ are on the same side’ but did not then go on to score 

the second mark by identifying which groups they were referring. A significant number of candidates 

(including those gaining marks) described priority in terms of highest Mr or mass, suggesting that the 

Cahn-Ingold-Prelog priority rules of using atomic number are not well understood. 

Many framed their answer in terms of the methyl groups, possibly showing confusion with cis-trans 

isomerism. Note that same ‘plane’ was not accepted as all the molecule is planar, so all groups are in 

the same plane. Teachers are recommended to encourage students to stick with conventional 

terminology i.e. Z: same side E: opposite sides. 

OCR support 

 

A useful PowerPoint presentation has been produced by OCR to help with teaching about 
CIP rules.  

 

  

https://www.ocr.org.uk/Images/208571-cip-rules-presentation.ppt
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Question 17 (a)  

More than half scored both marks here. Common reasons for losing marks included adding water or 

steam as a reagent, using an incorrect chain length (5 carbons not 4 carbons), missing or adding 

hydrogens on the structure, e.g. CH3CH2CH2=CH2 or giving butane as the product.  

OCR support 

 

Useful synthetic route maps for the whole specification, both with and without reagents, can 
be found on Teach Cambridge.  

 

https://teachcambridge.org/item/fd8cc8f6-2d5a-4241-8189-d86068565de8
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Question 17 (b)  

This was the most well-known out of the four reactions with more than three quarters of candidates 

getting both marks. The most common errors included omission of acid catalyst or adding an extra 

hydrogen on the carbonyl carbon of C=O. Candidates should be reminded to count the number of bonds 

around each carbon before moving on. A few attempted to oxidise this secondary alcohol to form a 

carboxylic acid.  

 

Question 17 (c)  

Generally well-answered with very few gaining no marks. Some lost marks for correctly giving sodium 

halide but forgetting the acid. Some gave the halogen rather than the halide. A few added an additional 

CH2 to structure. Some attempted to substitute directly with cyanide to give a nitrile product, e.g. 

(CH3)2CHCH2CN. 



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 24 © OCR 2024 

Question 17 (d)  

Once again, more than half scored both marks here but candidates found it more challenging than 

Question 17 (c). Many stated ‘carboxylic acid’ but did not identify the specific example to use to give their 

product. A common error was to omit the acid catalyst.  

Some had the ester the wrong way round:  

i.e.  

As seen with all parts of this question, some candidates struggled with the structural formula, resulting in 

some giving an additional carbon in their structure i.e. 

 

A few candidates used an acyl chloride but it was rare to see an acid anhydride suggested. 
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Question 18 (a) (i)  

This question differentiated well, with a wide mix of responses given. Just over 40% scored all 3 marks. 

Equation: The most common error was to omit HBr as a product. Some gave H2 or just Br as a product. 

Some misunderstood the question and attempted to give either a partial mechanism, such as the 

propagation step or a complete mechanism, rather than the overall equation. Some gave molecular 

formula rather than structures as asked for. Those using structural or displayed formula were more prone 

to errors, such as missing hydrogens or incorrect chain length, than those that were confident using 

skeletal formula. Candidate should avoid giving equations in two formats, e.g. skeletal and structural 

because slips in one will lose marks.  

Mechanism: Many candidates were able to identify the radical substitution mechanism, but a significant 

number did not score here. Most common incorrect responses were electrophilic or nucleophilic 

substitution but there were also those that thought it was an addition reaction. 

Bond fission: A significant number identified this as heterolytic, even if the recognised mechanism was 

radical. Some struggled with the spelling or even suggested homogeneous or heterogenous. 

Misconception 

 

Many struggled to identify the mechanism and then to link to bond fission. Try to introduce 

key terminology early on in teaching organic chemistry so that it can then revisited with each 

topic. Relevant mechanism terminology: 

- substitution / addition / elimination  
- electrophile / nucleophile / radical 
- homolytic / heterolytic  
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Question 18 (a) (ii)  

Most candidates scored one mark here, with approximately a third of candidates scoring both marks. 

Most recognised that further or multiple substitution would occur or that there would be a variety of 

termination products. The second mark was harder to achieve as although many responses suggested a 

different position, it was not always clearly conveyed that a hydrogen on a different carbon along the 

chain was being substituted, e.g. ‘substitution can occur anywhere in the molecule’. The best responses 

gave examples to clarify their point, e.g. ‘the bromine radical can be substituted anywhere along the 

hydrocarbon chain making other products such as 1-bromo-2-methylpropane’. 

However, many gave vague answers such as poor yield or mixture of products, without explanation of 

how or what they might be. Some focused on HBr being formed as a product, suggesting it is toxic, or 

lowers the atom economy. Others highlighted ultraviolet radiation as being a limitation due to it being 

‘expensive’, ‘hard to achieve’, ‘lack of sources’ or ‘hazardous’. Others suggested that the reaction 

needed ‘high temperatures’. 
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Question 18 (b)  
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This question was well-answered with around a half of candidates scoring 8 or 9 marks. The full range of 

marks was seen across the whole cohort. The most common reasons for losing marks were for the 

addition of extra, contradictory reagents or for missing hydrogens from structures. 

Bromoethane to amine: The amine structure was mostly correct with a few adding an extra hydrogen to 

the amine i.e. CH3CH2NH3. Most gave the correct reagent as NH3 but some omitted either ethanol or 

excess, so did not score here. 

Bromoethane to alcohol: The alcohol structure was usually correct. However, many lost the reagent 

mark here for the addition of acid/ H+/H2SO4 alongside the hydroxide. 

Bromoethane to nitrile: A suitable cyanide was often used, but again many included an acid catalyst or 

aqueous conditions (aq) so lost the mark here. Ideally candidates would react in ethanol to prevent 

hydrolysis of the haloalkane. 

Nitrile to carboxylic acid: Most gave the correct carboxylic acid structure, while occasionally ethanoic 

acid was given instead of propanoic acid. Most identified the need for acid as a reagent but some 

omitted water or (aq). 

Nitrile to amine: H2 was often seen as the reagent but sometimes without a catalyst. Many gave an 

incorrect structure here either with a missing C (i.e. ethylamine) or missing hydrogens on the first carbon 

i.e. 

 

OCR support 

 

A useful resource for teaching about organic synthetic routes including functional groups, 
reagents and two-step processes can be found in the Topic Exploration pack on Teach 
Cambridge.  

  

https://teachcambridge.org/item/59adec0c-e197-4f9f-adfc-2e7b13193684
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Question 19*  

A very good proportion of candidates scored all 6 marks, giving well-drawn mechanisms with some 

additional details such as mechanism names, functional group interconversions or other additional 

reaction information. Some attempted to ‘describe’ the mechanism using only words rather than drawing 

it out with a conventional curly arrow mechanism. Candidates may need more clarity on what ‘describe’ 

means in an organic chemistry context. Equally, a few gave just the mechanisms with no additional 

details, limiting themselves to Level 2.  

Candidates were usually more confident with the addition to alkenes using an electrophilic addition 

mechanism. Some gave additional details about major and minor products, although not always relevant 

as for a symmetrical alkene. Some represented the addition of hydrogen or water to alkenes via an 

electrophilic addition mechanism. While not correct it showed an understanding of mechanisms and a 

correct addition reaction for alkenes, so credit was given. Some candidates included incorrect reagents 

for reactions, such as acid catalysts with addition of a hydrogen halide, or incorrect conditions, such as 

the requirement for ultraviolet light on addition of a halogen.  

The addition to carbonyl compounds was not always as well-described. Some candidates struggled to 

identify carbonyl compounds, selecting carboxylic acids or their derivatives, with attempts at addition-

elimination mechanism i.e. condensation reactions. Some gave incorrect reagents for carbonyls, 

including H2 and HBr. However, some used off-specification reactions such as the addition of H2O to 

form a geminal diol which was given but as the mechanism differs from the nucleophilic addition 

mechanism taught in this specification, full credit was rarely achieved. Some also considered oxidation of 

aldehyde or ketone to be an addition reaction. 

Most who presented a correct mechanism for addition to a carbonyl used the reaction with cyanide 

rather than reduction with NaBH4. Common errors included arrows coming from the N of CN–, a lack of 

putting dipoles on carbonyl bonds, missing charges on O in intermediates or showing the wrong direction 

of arrows. 

OCR support 

 

The OCR Guide to Level of Response questions can be found on Teach Cambridge and can 

be used to help your students better understand this type of question.  

 

  

https://teachcambridge.org/item/29b54c5f-a697-4968-be9f-e5b3102da777
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Exemplar 1 

Level 3 – 6 marks 

Two correct addition mechanisms have been shown, one for an alkene and one for a carbonyl 

compound. Additional details include the names of the mechanisms, names of the functional groups in 

the products, and the fact that a C-C bond is formed in the second mechanism. All curly arrows, charges 

and dipoles are correctly positioned so this response was also given the communication mark. 
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Question 20 (a)  

Most candidates were able to identify hydrogen bonding as being responsible for the solubility of 

methanoic acid. A minority of candidates did not gain any marks for this question. Some described the 

dissociation of methanoic acid into ions in water. Weaker candidates suggested this dissociation was 

sufficient to explain solubility. Some showed hydrogen bonds from H in the C-H bond in methanoic acid. 

Some drew hydrogen bonds from H to H or O to O. 

Most scored the first mark but lost the second mark usually for missing dipoles and/or lone pairs. 

Candidates often overcomplicated diagrams with multiple hydrogen bonds shown, increasing the 

likelihood of losing a mark for errors. 
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Question 20 (b) (i)  

Candidates found this difficult, with less than half gaining the mark. The most common error was 

incorrectly numbering the methyl group due to counting from the wrong end, giving ethyl-2-

methylpentanoate. 
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Question 20 (b) (ii)  

This question differentiated between candidates well with the full range of marks seen. Some couldn’t 

identify the correct reagent to use to form an acyl chloride i.e. SOCl2, so lost 2 marks for the first step. 

Use of HCl as an alternative was common. A significant number used SOCl2 but struggled to balance the 

equation. Many made errors with structures used, for example missing the CH3 side chain, adding CH3 

to 3-position instead 4, inserting an additional CH2 group or using a much easier structure, e.g. ethanoic 

acid. None of these structures were given marks as they would not form Ester F. Some used R- instead 

to simplify, for which credit was given, but only if it was clear what structure R represented. Another 

common error was to include an additional O in the acyl chloride group i.e. COOCl not COCl. The most 

common error made in Step 2 was to omit the formation of HCl or to use H2O instead. A few lost the final 

mark for a connectivity error on ethanol i.e. OHCH2CH3. 
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Question 20 (c)  

The majority scored both marks here. A few drew the diacyl dichloride, but these were in the minority. A 

small minority only lost one mark, usually for incorrect connectivity on -OH groups. Some other errors 

seen included missing a carbon from alcohol, missing hydrogens on carbon if not drawn skeletally, 

carboxylic acid groups added directly on to the benzene ring with a pentavalent carbon atom or omitting 

the circle in the benzene ring. 
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Question 20 (d) 

Just over a quarter of candidates were able to gain all 4 marks. The successful candidates clearly 

identified where the ester and amide would be hydrolysed on the structure provided, helping them draw 

out the correct products. This question differentiated well. Most were able to gain some credit for 

hydrolysing the ester to give methanol and a carboxylate or carboxylic acid, leaving the amide bond and 

ring intact. However, some lost the first mark for giving the methoxide ion, assuming that the alkaline 

conditions are capable of deprotonating the alcohol group. 

Lower attaining candidates often broke other C-C bonds in the ring forming a range of products. A few 

displayed the structure as C=O-Na+ and some also protonated the amine group either with the ring intact 

or broken.  
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Question 21 (a) (i)  

Most candidates were able to give the correct definition here. A common error was omission of ‘pair’ of 

electrons. Many also described that electrophiles are ‘species attracted to areas of high electron density’ 

or words to that effect, either alongside the accepted definition gaining credit or as the sole definition not 

gaining a mark. 
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Question 21 (a) (ii)  

Most candidates were well prepared for this question, with over half of candidates gaining all 5 marks. A 

significant number of candidates showed halogenation, generating Cl+ as an electrophile, instead of 

alkylation. Others attempted to substitute the ethylbenzene ring rather than benzene. Further common 

errors included incorrect connectivity in the ethyl group on the intermediate, curly arrows coming from 

hydrogen atoms rather than C–H bond to reform the -ring and omission of an H+ ion at the end of 

mechanism. 
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Question 21 (b) (i) 

Most candidates were able to correctly recognise the correct direction for substitution, with over half 

gaining all 3 marks. Marks were most often lost for giving multiple substitution products despite being 

asked for the monosubstituted products. Many unnecessarily drew the same structures but with different 

orientations i.e. substituting on carbon-3 of a ring is the same as substituting on carbon-5. 

Misconception 

 

Ensure students understand the term ‘monosubstituted’ and practise naming compounds to 

give the lowest possible numbering. This will also help them to recognise the equivalent 

structures. 
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Question 21 (b) (ii)  

The majority of candidates were able to give a suitable tri-substituted product, with many showing the 

structure although not asked for in the question. Many were also able to give a correct balanced 

equation too. Some were unsure how phenylamine would react showing the reaction with the amine 

group or only giving a monosubstituted product. Some didn’t form HCl as another product, reacting 

phenyl amine with 1.5 Cl2 instead. Others gave hydrogen as the product. 

 

Question 21 (b) (iii)  

Similar questions have been seen previously and many candidates were able to give clear and concise 

responses. The first marking point was the most frequently lost as although many described -NH2 as 

electron donating, they were not able to fully explain its role. Some understood that a lone pair was 

donated into the -ring but did not specify that the lone pair was on the nitrogen. Other marks were lost 

by not making comparison to benzene, e.g. high electron density, polarises Cl2. Some repeated the 

information from the question regarding phenylamine being more reactive with electrophiles but not 

explaining why. Lower attaining candidates often described the structure of the benzene ring or referred 

to phenylamine being more electronegative. 
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Question 22 (a)  

Most candidates managed to score at least one mark here, either for correctly determining the molar 

mass of the monomer, the repeat unit in the polymer or alternatively they multiplied a molar mass by 

500. Many candidates gained 2 marks for either 73500 or 82500 but then struggled to account for the 

water lost.  

Some candidates lost marks due to errors in calculating the molar mass of the monomer or some tried to 

incorporate the use of Avogadro’s constant into the calculation. Many misunderstood what atoms would 

be lost during polymerisation. For example, a common incorrect response seen was found by subtracting 

2 from the correct molar mass giving 163, followed by multiplication by 500 to give 81500 and finally 

adding of 2 to give 81502. Some struggled to understand what was meant by nearest whole number, 

e.g. rounding 73518 to 74000 or 82500 to 80000. 
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Question 22 (b)  

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 42 © OCR 2024 

In general, candidates found it easier to give the correct addition polymer rather than the condensation 

polymer. Some lost the mark for using molecular formula on side chains rather than displaying the 

section correctly. The condensation polymer was generally less well answered, with candidates often 

struggling to give a correct amide bond – many had an oxygen atom retained between the carbonyl 

carbon and the amine group’s nitrogen atom, giving C–O–N. Another common error was the omission of 

hydrogen atoms from nitrogen or from the carbon attached to C2H3. Just over a quarter of candidates did 

not score any marks. Some candidates drew ester linkages instead of amide linkages and struggled to 

include the side chains i.e. trying to incorporate the alkene into the main polymer chain. 
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Question 23 (a)  

An unfamiliar question that proved challenging with only around a fifth of candidates obtaining the mark 

for correctly suggesting that reflux would prevent loss of volatile compounds. Many candidates 

suggested that reflux ensures the reaction goes to completion but here this was insufficient as 

esterification is an equilibrium reaction and additional information in (b)(i) indicates that there is 

unreacted compound G present.  

It was necessary to focus on the purpose for reflux rather than other ways of heating a reaction, such as 

the energy needed to break bonds or speed up the rate of reaction. Some less successful responses 

linked to oxidation reactions, presumably as they understand the importance of either reflux or distillation 

in this context. For example, ‘reflux is required for complete oxidation’ or ‘if distillation had been used an 

aldehyde would have been formed’. 
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Question 23 (b) (i)  

Another fairly challenging question, however most secured at least one mark for giving an equation for 

the reaction of sulfuric acid with sodium carbonate. Less confident candidates struggled to gain any 

marks as they were unable to give correct formula for sodium sulfate, giving NaSO4 for example. 

Although many attempted the equation showing the reaction of compound G with sodium carbonate, 

only some correctly identified that only the carboxyl group would react, not the phenol. A small minority 

of students were able to balance the second equation gaining all 3 marks. 
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Question 23 (b) (ii)  

The best responses correctly identified that using sodium hydroxide was not an improvement and 

explained this either by stating that it would react with the phenol group or hydrolyse the ester group in 

compound H. However, most candidates appeared not to consider a reaction with H in their answer. 

Many focused on the neutralisation of sulfuric acid in a similar way to sodium carbonate and gave 

responses such as: 

• stronger base  

• no effervescence so harder to see when completely reacted 

• no CO2 produced so easier/safer/higher atom economy/less waste 

• requires double the moles compared to Na2SO4 to react 

 

  



A Level Chemistry A - H432/02 - Summer 2024 Examiners’ report 

 46 © OCR 2024 

Question 23 (c)  

Many candidates were well prepared for this question and secured all 3 marks. Some however were 

unable to calculate the correct Mr of either G or H or both. A small proportion gained credit from error 

carried forward. A significant number of lower attaining candidates used both masses directly or found 

the mass lost as a percentage. A few tried to use density information, provided earlier in the question, in 

their calculation. Very few lost marks due to the wrong number of significant figures, however some 

initially rounded the answer to 4 sf i.e. 53.85 then rounded this value to 3 sf giving 53.9. 
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Question 23 (d)  

Many candidates identified the need to describe the isolation and purification of a liquid in response to 

this question. Some struggled to remember the name of the apparatus required i.e. ‘separating funnel’ 

but could describe the separation of layers. The best responses used the density data provided to 

explain that the lower layer would contain compound H. A few gained a mark for a description of the 

addition of water to identify the correct layer to discard. In generally, candidates only have experience of 

the organic layer being less dense in their practical work which was reflected in their responses. The use 

of an anhydrous salt to dry the organic layer was well-known, but many candidates gave vague answers 

such as ‘add anhydrous salt’ failing to justify why the salt was needed. Many recognised the need to 

purify the resultant liquid by distillation, but not all linked to the boiling point of compound H to secure this 

final mark. Some who didn’t dry with an anhydrous salt said to heat to 100oC to remove water. 

Approximately a third of candidates gained no marks here. Candidates thought that compound H would 

form crystals so described recrystallisation rather than a method to purify an organic liquid. Other 

responses attempted to merge both methods together.  

OCR support 

 

The method to purify an organic liquid was poorly understood by many candidates. Many of 

the candidates answered this question using techniques to purify an organic solid which is 

covered in the second year of A Level, rather than an organic liquid which is covered in the 

first year. It is important to spend time comparing both methods and helping candidates 

identify when each method is required. 

OCR have produced a range of practice exam questions linked to the purification of an 

organic liquid (PAG5). These can be found on Teach Cambridge.  

 

  

https://teachcambridge.org/item/e96342df-82d2-479b-a2dc-4ee46934ec92
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Exemplar 2 

This candidate scored 1 mark for this response for the use of a ‘separating funnel’. They have attempted 

to use the density information but have incorrectly identified that the density of H as being low which 

would make it the top layer. Candidates needed to know that the density of water is 1 g cm-3 to be able to 

make a correct comparison. There is no addition of an anhydrous salt to dry the organic layer. They have 

recognised the need to distil but have not given the correct temperature at which to collect the pure 

compound. However, if they had given the boiling point for distillation no mark would have been given as 

they would lose this final mark for describing the purification of a solid. It was very common to see 

responses which described the purification of a solid, often in addition to that of a liquid. 
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Question 24* 
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This question was well-attempted by most candidates, with the majority of candidates gaining full marks 

or gaining 4 marks for a top Level 2 response. 

Many candidates showed excellent recall of how to determine the correct empirical formula from the 

percentage composition data. Most then went on to use the m/z peak on the mass spectrum to confirm 

that the Mr was 134, and therefore the molecular formula was identical to the empirical formula. A few 

also made use of the mass spectrum to identify possible fragment ions including a correct positive 

charge. 

Most candidates used the IR spectrum to identify a C=O bond and many also mentioned the absence of 

O-H or spotted C=C for arenes. Lower attaining candidates sometimes incorrectly mentioned the 

presence of a carboxylic acid O-H despite the molecular formula only having 1 oxygen atom. 

Many candidates annotated the NMR spectrum and/or presented their analysis clearly in a table format 

and were able to identify aldehyde and arene hydrogen environments. The best candidates had 

fragments built up alongside their NMR analysis clearly building them using chemical shift, integration 

ratios and splitting patterns. Those that struggled to interpret the splitting patterns correctly suggested 

incorrect structures but often with correct features so were still able to score Level 2, 4 marks. Some 

initially identified the multiplet peak at 3.8ppm as being HC-O environment but many realised this did not 

fit the IR data. However, some changed other evidence to fit this, e.g. the peak at 9.0 ppm being an O-H 

rather than CHO and the IR having C=C only without C=O as well.  

A large proportion of candidates were able to correctly determine the structure of compound J, 

recognising that the peak at 3.8 ppm was shifted up-field as adjacent to both the benzene ring and the 

aldehyde group. The data sheet refers to this: ‘CH bonded to ‘shifting groups’ on either side, e.g. O–

CH2–C=O, may be shifted more than indicated above’. 

Several candidates who did not get the correct structure gave structures which were chemically 

unfeasible, e.g. with pentavalent carbons. Many candidates had several structures as part of working but 

did not always ensure their final structure was clearly highlighted. 

A very small number of candidates received no credit for this question, as the majority were able to show 

analysis of 2 aspects, e.g. the calculation of empirical formula and labelling of IR or NMR spectra. 
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Exemplar 3 
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Level 3, 6 marks 

There is clear and detailed analysis throughout this response to determine the correct final structure for 

J. The empirical formula calculation shows how the empirical formula was determined. On the mass 

spectrum the annotation links to the Mr of 134 and at the end of the response they have identified the 

fragment responsible for the parent ion. The C=O IR peak is labelled and described in the response. The 

NMR analysis is clear, with each peak being numbered and linked to a table which shows how the 

candidate has identified the hydrogens responsible for each peak as well as linking to neighbouring 

hydrogens from splitting patterns. The final compound is labelled as such to distinguish it clearly from 

other structures given, which were part of their problem solving to find a structure that fits all of the 

analysis they had completed. 
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Copyright information 

Question 22 (b): AIST: Spectral Database for Organic Compounds SDBS Infrared spectrum, © 

SDBSWeb : https://sdbs.db.aist.go.jp (National Institute of Advanced Industrial Science and 

Technology,22.11.2022) 

Question 22 (b): AIST: Spectral Database for Organic Compounds SDBS Mass spectrum, © SDBSWeb : 

https://sdbs.db.aist.go.jp (National Institute of Advanced Industrial Science and Technology,22.11.2022) 



Supporting you
Teach 
Cambridge

Make sure you visit our secure website Teach Cambridge to find the full 
range of resources and support for the subjects you teach. This includes 
secure materials such as set assignments and exemplars, online and 
on-demand training.

Don’t have access? If your school or college teaches any OCR 
qualifications, please contact your exams officer. You can forward them 
this link to help get you started.

Reviews of 
marking

If any of your students’ results are not as expected, you may wish to 
consider one of our post-results services. For full information about the 
options available visit the OCR website.

Access to 
Scripts

We've made it easier for Exams Officers to download copies of your 
candidates' completed papers or 'scripts'. Your centre can use these 
scripts to decide whether to request a review of marking and to support 
teaching and learning.

Our free, on-demand service, Access to Scripts is available via our 
single sign-on service, My Cambridge. Step-by-step instructions are on 
our website.

Keep up-to-date We send a monthly bulletin to tell you about important updates. You can 
also sign up for your subject specific updates. If you haven’t already, 
sign up here.

OCR  
Professional 
Development

Attend one of our popular professional development courses to hear 
directly from a senior assessor or drop in to a Q&A session. Most of our 
courses are delivered live via an online platform, so you can attend from 
any location.

Please find details for all our courses for your subject on Teach 
Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is a free test-building platform, providing unlimited users 
exclusively for staff at OCR centres with an Interchange account. 

Choose from a large bank of questions to build personalised tests and 
custom mark schemes, with the option to add custom cover pages to 
simulate real examinations. You can also edit and download complete 
past papers.

Find out more.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.

You will need an Interchange account to access our digital products. If you do not have an 
Interchange account please contact your centre administrator (usually the Exams Officer) to request 
a username, or nominate an existing Interchange user in your department.

https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://www.ocr.org.uk/qualifications/email-updates/
https://exambuilder.ocr.org.uk/
https://interchange.ocr.org.uk/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder
 ocr.org.uk
 facebook.com/ocrexams
 twitter.com/ocrexams
 instagram.com/ocrexaminations
 linkedin.com/company/ocr
 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not 
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

I like this

I dislike this

I dislike this

https://www.ocr.org.uk/qualifications/resource-finder/
https://ocr.org.uk/
http://ocr.org.uk
https://www.facebook.com/ocrexams/
https://twitter.com/ocrexams
http://instagram.com/ocrexaminations
https://www.linkedin.com/company/ocr
https://www.youtube.com/user/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202024%20Examiners%27%20report%20A%20Level%20Chemistry%20A%20H432/02
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202024%20Examiners%27%20report%20A%20Level%20Chemistry%20A%20H432/02

	Contents
	Introduction
	Paper 2 series overview
	Section A overview
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5
	Question 6
	Question 7
	Question 8
	Question 9
	Question 10
	Question 11
	Question 12
	Question 13
	Question 14
	Question 15

	Section B overview
	Question 16 (a)
	Question 16 (b)
	Question 16 (c)
	Question 16 (d)
	Question 16 (e)
	Question 17 (a)
	Question 17 (b)
	Question 17 (c)
	Question 17 (d)
	Question 18 (a) (i)
	Question 18 (a) (ii)
	Question 18 (b)
	Question 19*
	Exemplar 1

	Question 20 (a)
	Question 20 (b) (i)
	Question 20 (b) (ii)
	Question 20 (c)
	Question 20 (d)
	Question 21 (a) (i)
	Question 21 (a) (ii)
	Question 21 (b) (i)
	Question 21 (b) (ii)
	Question 21 (b) (iii)
	Question 22 (a)
	Question 22 (b)
	Question 23 (a)
	Question 23 (b) (i)
	Question 23 (b) (ii)
	Question 23 (c)
	Question 23 (d)
	Exemplar 2

	Question 24*
	Exemplar 3


	Copyright information



