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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 are 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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 3 series overview 
H433/03 is one of the three examination units for GCE Chemistry B. This largely synoptic unit links 
together different areas of chemistry within different contexts, some practical, some familiar and some 
novel. 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. 

H433/03 is much more application based that the other two A level Chemistry Components, H433/01 
and H433/02, which have a greater emphasis on knowledge and understanding of the assessment 
outcomes from the specification.  

H433/03 also contains more questions set in a practical context, including an insert based on a practical 
procedure, than H433/01 and H433/02. 

This particular exam series, coming in the wake of the COVID outbreak and the difficulty centres and 
centres experienced in being able to deliver hands on practical activities, resulted in many students 
providing less structured answers to those questions requiring a knowledge of practical procedure or 
analysis of practical observations. 

Examiners were well aware of this and, while striving to maintain consistent standards of assessment, 
actively tried to give marks where possible.  

 

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

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

• Recognised that the detail required in 
longer text based answers was 
commensurate with the marks available. 

• Carefully laid out the steps involved in 
calculations; thus minimising marks lost 
on any slip made in the calculation  

• Linked the procedure or observations in 
questions involving practical investigations 
to the important underlying chemistry 

• Gave explanations for the longer answer 
questions which were not logically 
sequenced and missed fine detail 

• Struggled to link essential chemistry to 
practical observations 

• Gave a less successful or indeed no 
explanation for those questions 
traditionally regarded as more 
challenging, e.g. reaction mechanisms 
and/or electrochemistry 
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Question 1 (a) (i)  

There were many good responses. The structure of compound C, a ketone, proved the most difficult. 

 

Question 1 (a) (ii)  

The majority of answers were correct. Wrong choices included amides and amino acids. 
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Question 1 (b)  

This question produced a wide range of answers. The ‘curly arrows’, as ever proved difficult for many 
candidates. The lack of a positive charge on the alkyl ammonium cation product caught many students 
out. This question proved discriminating. 

 

Question 1 (c)  

Answers often polarised between ‘Earth’ (correct) or ‘Sun’ (incorrect). 
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Question 1 (d)*  

A majority of students knew that key to this investigation was the formation of a silver halide precipitate, 
but struggled to put together a logical, structured procedure. There were also polarised ideas about the 
order of precipitation and so interpretation. A significant minority of candidates wrongly linked the 
reactivity of the haloalkane to that of the halogen. The best answers also included an equation the 
hydrolysis reaction as well as for the ionic precipitation reaction. 

 

Question 2 (a) (i)  

Well answered by the majority of candidates. 
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Question 2 (a) (ii)  

This question discriminated well. Common mistakes included the use of the wrong mass for the solution 
and a failure to calculate the heat energy for one mole of ‘reaction’. Examiners did allow ecf marks for 
individual errors correctly carried forward.  
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Question 2 (b)  

A pleasing majority of candidates calculated this value correctly; however some lost the mark by not 
including the negative sign. 

 

Question 2 (c)*  

The vast majority of candidate’s knew that heat loss to the environment was the most significant factor 
causing the final value to be lower than the theoretical. However the stem of the question requires 
candidate answers to not only identify limitations in both the procedure and the measurements but also 
suggest possible improvements to the procedure, apparatus and measurements in order to be given the 
higher marks for this question. The majority of candidates just mentioned heat loss to the environment 
and the use of polystyrene cups, without considering any other, albeit possibly less significant, factors. 

Assessment for learning 

In questions such as 2(c) students should be encouraged to consider/interrogate in detail the 
key formula at the heart of the practical, q = m x c x ∆T. 
It might be helpful to ask students what each of the symbols actually mean. e.g. ‘q’ is the heat 
  energy in Joules transferred in the reaction – is this per mole of reaction? 

  m is mass/g – of what? Water, solution, zinc? 
  c is specific heat capacity – water or solution or even container (glass/polystyrene)? 
  ∆T is temperature change (conversion to Kelvin scale makes no difference) – has the graph 
  been used in the best way 
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Question 3 (a) (i)  
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This question was generally well answered. 

 

Question 3 (a) (ii)  

The movement of ions from the salt bridge into or from the half cells was the key here, but the easier 
mark of ‘completing the circuit’ was often missed; again, worth students checking the mark allocation. 

 

Question 3 (a) (iii)  

This question was generally well answered. 
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Question 3 (b) (i)  

This question proved difficult for many candidates, with vague suggested answers. The question relied 
on candidates realising that for silver metal to react silver atoms must lose electrons, and this can only 
happen to a half reaction with a greater positive (less negative ) standard electrode potential. 

 

Question 3 (b) (ii)  

Better answered than Question 3 (b) (i). 
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Question 3 (c) (i)  

Only the better candidates explained this logically i.e. standard concentration is 1 mol dm-3 and log10 [1] 
is zero. 
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Question 3 (c) (ii)  

This question was well answered. 
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Question 3 (d)  

This question required candidates to link the results/observations from the investigation (Fig. 3.2) to the 
underlying chemistry. Many candidates gave other correct, but superfluous, chemistry involved in rusting 
which the practical was not designed to illustrate.  

Exemplar 1 below shows a succinct, accurate answer gaining all 4 available marks. 
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Exemplar 1 

This exemplar links the observations to the underlying chemistry. 
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Question 4 (a)  

A significant minority of students ignored the instruction to name the apparatus or used apparatus that 
would not meet the required precision. 
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Question 4 (b) (i)  

A common error was for the x axis (concentration) scale not to be linear, and not using 0.0 as a perfectly 
valid point (helping out with the construction of a sensible line of best fit). 
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Question 4 (b) (ii)  

More successful responses had little trouble with this calculation. 

 

Question 4 (b) (iii)  

Most candidates recognised it was the complimentary colour of the copper sulfate solution but missed 
the second mark. (Gives maximum absorbance.) 

 

Question 4 (c) (i)  

A significant minority of candidates did not score this mark, giving rather vague answers. 
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Question 4 (c) (ii)  

Examiners were looking for use of ‘wedges and dashes’ to indicate the 3D nature of complex in order to 
gain the third mark. 

 

Exemplar 2 

The exemplar above shows best use of wedges and dashes to illustrate the 3D nature of the complex 
ion. 
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Question 4 (d)  

Many candidates’ answers became quite jumbled in this question. The question did however prove very 
discriminating. 

Misconception 

There were at least two common misconceptions that occurred in some candidate answers. 
The most common being the idea that the colour of a transition complex is due to electrons 
dropping down electronic energy levels and releasing light energy (i.e. emission), rather than 
  the colour of the complex being the reflected or transmitted frequencies of light not absorbed. 

  Another misconception also seen, is that the d orbitals form a delocalised upper pi orbital and 
  a lower ground state delocalised pi orbital.  
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Exemplar 3 

This candidate response offers a relatively succinct response gaining all 4 marks. 
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