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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 

diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 

technique, or any other identif iable 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 f irst. 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).  
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Paper 2 series overview 

Paper 2 was able to differentiate candidate ability with a wide spread of results being obtained. The 

questions asked in the paper were to an appropriate level for the paper and responses required, allowing 

students to show and stretch their understanding.  

The diff iculty of the paper was normal and in line with those of previous years. 

There did not seem to be any candidates who ran short of time on the paper, and missed responses 

seemed to be due to a lack of knowledge rather than a lack of time. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• interpreted the questions correctly 

• identif ied key ideas and were able to 
incorporate these into their responses 

• were able to use qualitative analysis from 
lessons and adapt these 

• were able to combine ideas around equilibria 
and rates of reaction, using these in the 
correct context 

• could manipulate mathematical data and 
formula to arrive at the correct answer for a 
calculation 

• understood the use of specific terminology and 
the differences between a halide and a 
halogen 

• understood the practical aspects of chemistry 
and the set-up of chemical equipment. 

• did not identify qualitative analysis results and 
apply these to their chemistry knowledge 

• showed misconceptions when answering more 
complex questions 

• misused key terms when describing chemical 
ideas 

• misremembered calculations or did not 
manipulate mathematical data with regards to 
the calculation required 

• left questions unanswered. 
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Question 1 (a) 

Candidates were able to access this question easily. It gave them a good start to the paper and allowed 

them to build their confidence. Some candidates made minor errors, but generally this was answered 

well. 
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Question 1 (b)  

Candidates were mostly able to identify the idea that a flame test was required. Candidates were able to 

remember the purple or lilac colour for potassium, but some misidentif ied the colour of sodium as orange 

rather than yellow. 

Assessment for learning 

 

Some candidates did not identify the use of a flame test for the metals and focused on the 
idea that they both contained chlorides. More practical practice on qualitative analysis could 
be performed to make sure candidates can remember and apply these. 
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Question 1 (c) (i)  

Many candidates were given 1 mark for this question. Candidates were able to calculate moles of AgCl 

from the information given, but many were not given MP 2 as they did not multiply by 35.5. 
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Question 1 (c) (ii)  

Most candidates were able to identify that the  percentage by mass of chlorine would be greater than 

expected. Many candidates were able to follow this line of thinking, identifying that the precipitate 

contains water. Most candidates were given marks for this question. 

 

Question 1 (d)  

Assessment for learning 

 

Only a few candidates were given the mark for this question. Candidates need the opportunity 
to perform qualitative analysis tests and revisit these in order for them to become second 
nature. 
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Question 1 (e) (i)  

This question was answered well by candidates. Most were able to identify chloride as the missing halide 

and the correct colour of precipitate for this, and few candidates identif ied bromide or iodide. 

 

Question 1 (e) (ii)  

Many candidates were able to identify the need to add ammonia to the precipitate and identify them. 

However, there were errors in whether dilute or concentrated ammonia was required to identify the 

halide and what the result of this would be, meaning some candidates were not given MP2. 
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Question 1 (f) (i)  

Misconception 

 

There was some confusion here by candidates regarding the colour of iodine versus iodide. 
Candidates were able to identify the halide as iodide and were given MP1. However, they 
then went on to state that the iodide caused the cyclohexane to turn purple, rather than 
iodine, so were not given MP2. The reverse argument was also seen, with candidates given 
MP2 for identifying iodine, but not MP1 because they stated that iodine was the halide 
present. 

 

Question 1 (f) (ii)  

Misconception 

 

This question was not answered as well as it could have been. There was an element of error 
carried forward (ECF) where candidates identif ied the incorrect halide, but then wrote a 
correct ionic equation for the halide selected. Candidates who were given the mark on this 
question showed a good understanding of the displacement reactions of halides and 
halogens, but only a few were able to correctly write this equation. 
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Question 1 (f) (iii)  

This question was able to differentiate between candidate ability. Candidates who fully understood the 

ideas and trends of halogens were able to interpret the statements, stating which were correct or 

incorrect with an understanding of why. Some mistakes occurred when candidates mistook the oxidising 

ability of chloride versus the reducing ability of chloride, and then were not given MP2. Other errors 

occurred when explaining bullet 3, where candidates spoke about chlorine losing electrons as opposed 

to chloride’s tendency to lose an electron. 
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Question 2 (a)  

Candidates gave a mixture of responses to this question, with errors introduced because they ‘moved’ 

the decimal point incorrectly. Some candidates gave an answer of 2.1, while others gave an answer of 

2.1 x 10-10. However, many were able to correctly convert the concentration to ppm. 

 

Question 2 (b)  

Misconception 

 

Although many candidates were able to discuss electrons being ionised, excited, or the 
production of radicals, many focused on the idea of bonds vibrating, mistaking this with IR 
spectroscopy. 
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Question 2 (c)  

Many candidates were given MP1 by correctly identifying the equation required and rearranging it. 

However, some combined frequency calculations with Planck’s constant so were not given marks for this 

question. Fewer candidates were given 2 marks for this question because they did not convert the 

wavelength from cm to m. 

 

Question 2 (d) (i)  

Many candidates identif ied the need to use half errors to show homolytic fission. Some used full arrows, 

or showed the half arrows as coming from the wrong part of the molecule, but this question was 

answered well by most candidates. 

 

Question 2 (d) (ii)  

Most candidates were given the mark for this question as they were able to use the idea of the C-Cl 

bond being easier to break. 
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Question 2 (d) (iii)  

This question was also answered well. Candidates were able to show the formation of ClO 2 and then the 

reaction of this with O. However, some tried to change the equation to form additional O 2. 

 

Question 2 (d) (iv)  

Many candidates were able to identify photochemical smog, with a few only stating ‘smog’. Generally, 

this was a well answered question with candidates showing a great understanding.  

 

Question 2 (e)  

Common errors in the answering of this question were around the conversion of volume. Candidates 

often did not leave pressure as the value stated, converting this to kPa before entering the values into 

the equation. Another common error here was the use of significant figures, with candidates using 4 or 

more. Some of candidates combined moles with Mr in order to calculate the Mr of the CFC. 
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Question 2 (f)  

Misconception 

 

Many candidates were given either 1 mark or no marks for this question. The idea of the 
water in and water out on the condenser being the wrong way around was answered well. 
However, candidates focused on the idea that the water bath should not be used and  direct 
heat should be used instead. Some candidates also discussed the use of heaters, drawing on 
the methods used when teaching reflux. They also discussed the need to add a thermometer, 
confusing reflux with distillation. That a stopper was present seemed to be overlooked by 
candidates. Alternate methods for reflux should be discussed when teaching, to remove these 
candidate misconceptions. 
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Question 3 (a)  

Some candidates seemed to misread this question. There was a mixed response, with some given the 

mark while others were not due to either not balancing the equation, incorrect balancing, showing 

incomplete combustion with just CO and no C present, or in some cases showing complete combustion.  

 

Question 3 (b)  

Most candidates were given the first MP for the moles of hydrocarbon present. However, some 

candidates were not given the second MP because they did not include the ratio of hydrocarbon to 

oxygen from the previous question. In many responses, candidates multiplied the moles by 24 and left 

this as the volume. 
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Question 3 (c)  

Assessment for learning 

 

Most candidates were not given the mark for this question. They seemed to identify the sulfur 
as being in the air or from the engine, rather than from the diesel itself. A clear understanding 
of the compounds in diesel and petrol is needed for them to then identify where these 
compounds can appear from.  

 

Question 3 (d)  

This was another question that was able to separate out candidate ability. Candidates showed an 

understanding of the term ‘sustainable’, but they did not always clearly explain this. They also referred to 

the idea that plants can be grown, rather than the idea that they could be regrown. A number also 

focused on the idea that land was being taken away and not used to grow food, missing the idea behind 

the question. Some candidates referred to vegetables being grown, rather than understanding where the 

vegetable oil comes from. 

When discussing the carbon neutral side of the question, many candidates referred to carbon rather than 

carbon dioxide. Those candidates that understood the link between ‘carbon neutral’ and the production 

of carbon dioxide were able to explain how biodiesels were either carbon neutral or not, referring to the 

idea that carbon dioxide was released in transport and production.  
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Question 3 (e) (i) 

Assessment for learning 

 

This is a common question regarding bond angles and electron pair repulsion; however, some 
candidates were not given many marks. The diagram seemed to confuse some candidates, 
who stated the incorrect bond angle for the C-O-H bond. 

Other errors included the incorrect identification of bonding pairs and lone pairs of electrons. 
Candidates who drew this out were given the second marking point. Some candidates 
referred to the electrons present, without discussing electron dense areas or electron pairs.  

When discussing repulsion of electron pairs, again candidates did not include the word ‘pair’. 
Candidates were able to identify the idea that lone pairs reduced the bond angle between 
atoms by 2.5°, but did not identify that this causes the lone pairs to repel more. 

Candidates need to learn specific terminology and identify both common and uncommon 
examples of shapes of molecules in order to allow them to adapt their understanding to 
questions. 
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Question 3 (e) (ii)  

Most candidates were given a mark for this question. There was a clear understanding of the need for a 

straight, a wedge and a line bond. However, some candidates were not given the mark because they 

placed the straight bond at a 180ᴼ angle with the C-O bond. Some candidates showed the straight bond 

at 90ᴼ and, although this was given the mark, it is not good technique. 

 

Question 3 (f)  

This question showed a clear understanding by candidates on the positioning of hydroxyl groups. 

Candidates were able to identify the alcohol as secondary, with only a few candidates identifying it as 

either primary or tertiary. Candidates who identif ied the correct terminology were then able to describe 

why this was secondary, with most focusing on the idea that two carbons were attached, rather than one 

hydrogen. 
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Question 3 (g) (i)  

Candidates were able to reimagine this as a skeletal structure, with many candidates answering this 

question correctly. 

 

Question 3 (g) (ii)  

Candidates were able to identify the molecule as a pentane with 3 methyl groups. Some candidates 

incorrectly identif ied the branches as 2,2-dimethyl-3-methyl, but generally this question was answered 

well by most. 

  



AS Level Chemistry B (Salters) - H033/02 - Summer 2024        Examiners’ report 

 23 © OCR 2024 

Question 3 (g) (iii)  

This question showed a mixture of responses. Candidates could identify the idea that no double bonds 

meant the molecule was saturated, but then gave an incorrect response for there being no benzene 

rings. Some candidates clearly misread the question and stated this meant it was aromatic, while others 

stated that this meant the molecule was alicyclic, making a link for a ring even though this was not 

implied. Many candidates were able to identify this as aliphatic. 
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Question 3 (h)*     
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There was a clear spread of marks for this question. Most candidates were able to complete the 

empirical formula calculation, showing clear steps and a clear understanding of how the calculation is 

completed. 

When discussing the mass spectra, there was some confusion of the M/Z peak being either 75 or 76. 

Most candidates were able to determine this by calculating the Mr of the empirical molecule and then 

used this to show that empirical and molecular formula are the same. However, candidates who misread 

the M/Z peak also did not make the link between the two. Although candidates were able to use the 

CH3CO+ peak in their explanation, they did not use this as a reasoning for the structure of the ester.  

When identifying the peaks on the infra-red spectra, candidates often did not pick a specific absorbance. 

Many quoted the range from the data sheet without specifying where the peak actually appeared. 

Candidates were able to identify the C-O and C=O peak. However, some then identif ied the C-H peak as 

an O-H peak as they had decided the molecule was a carboxylic acid and tried to make the evidence fit 

the identif ication, rather than the other way around. 

Candidates who gave a response in Level 3 response were able to identify the molecule as an ester, 

correctly show the structure of the ester, and identify the absence of the O-H peak in the infra-red 

spectra. 
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Exemplar 1 

Exemplar 2 shows a clear and logical reasoning from the data given. The empirical formula is clearly set 

out, the identif ication of the M/Z peak is related to the empirical formula, and the correct identif ication of 

both peaks that are present and peaks that are missing from the infra-red spectra is also clearly 

identif ied. The candidate does not use the CH3CO+ peak from the mass spectra, but still uses the 

information present to show the correct formula of the ester.  
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Question 4 (a) (i)  

Candidates were able to show the expression for Kc. Some errors were made when reactants and 

products were the wrong way round, but generally the expression was shown correctly.  

 

Question 4 (a) (ii)  

Candidates could be given MP1 even if the expression was inverted from the previous question as an 

ECF was used between them. Rearrangement of the expression could be performed, but candidates 

tended not to be given the second MP because they did not use square root to negate the presence of 

the [NO2]2. 
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Question 4 (a) (iii)  

Most candidates were able to identify that the value of Kc would decrease. However, this was not always 

linked to the evidence of the enthalpy change for the reaction. Most candidates were given the first MP 

for identifying the reaction as exothermic and the last MP for the change in Kc. However, the reasoning 

for the change was not always clear or understood. Candidates identified that the equilibrium would shift 

to the reactants’ side, but others stated the incorrect movement to the reactants, or that the molecules 

would be moving faster due to an increase in heat and this would increase the rate of reaction. 

Candidates who were given the second MP showed a clear overall understanding of equilibria.  
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Question 4 (b)*  

Candidates were able to show an understanding of the concepts of equilibria and how these relate to the 

question. However, when discussing how this also relates to the rate of reaction, candidates either did 

not discuss this or discussed this incorrectly. 

When discussing the idea of the rate of reaction in the syringe, candidates were able to identify that 

molecules would collide to react, but focused on the space in the syringe and the number of molecules 

there rather than the change of rate that would be affected by an increase of pressure. They also 

discussed the lack of an increase of temperature, or missing the presence of a catalyst as to the reason 

why the rate was slow, rather than the energy present in the molecules and activation energy.  

Candidates were clear on why the mixture became lighter and were able to identify that N 2O4 is 

colourless. They were also able to use the equation from the previous part of the question to identify the 

shift in equilibrium and the resulting colour this will form. However, candidates did not always follow this 

line of reasoning to identify that the shift in equilibrium was to reduce the pressure within the syringe. 

Some candidates discussed the idea of the syringe may have leaks which detracted from their 

explanation. 

When discussing the reasoning why the mixture does not change, candidates were stronger in their 

understanding. Many candidates were able to identify that in a dynamic equilibrium the rate of the 

forward and backward reaction was the same, with some identifying that the equilibrium had now been 

re-established. A few candidates were then able to follow this line of reasoning by identifying that the 

concentration of NO2 had now become constant. 
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Exemplar 2 

Exemplar 2 shows a clear logical explanation for what has occurred inside the syringe. The discuss both 

the equilibria and the idea behind the rate of the reaction, and they explain the reasons why the reaction 

is slow. The response is concise, but also gets to the point of the explanation required for the question.  

 



AS Level Chemistry B (Salters) - H033/02 - Summer 2024        Examiners’ report 

 31 © OCR 2024 

Copyright information 

Question 1 (a) Fig 1.1 and Fig 1.2 show different views of sodium chloride structure   

Question 2 (f) Diagram of reflux apparatus  
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