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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). 
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Paper 1 series overview 

Candidates and their teachers are to be congratulated on their performance in this paper. There was no 

evidence of lack of time to complete the paper and the attempts at the extended response questions 

were sound. There was evidence of careful revision, heeding of advice on setting out calculations clearly 

and good time management. It was good to see an improvement in questions on practical skills. Careful 

reading of the question is an area that proved difficult in some cases, for example, Question 35 (d) (ii) 

where the zwitterions should have been used in the equation. Chemical explanations proved difficult in 

some cases, such as the use of electrode potentials in Questions 34 (b) and 34 (d) and explaining 

structure and bonding in Questions 32 (d) (ii) and 35 (e). Giving a logical explanation to ethanol being 

carbon neutral, the solubility of group 2 hydroxides and emission spectrum diagram also proved difficult. 

In some cases, the equations proved difficult and candidates should be encouraged to differentiate more 

clearly between upper and lower case letters in terms of size and form in chemical symbols. Care should 

also be taken in organic structures that bonds are connected to the correct atom, to the O, not the H on 

an OH group for example. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• were able to calculate bond enthalpies 
correctly Question 31 (d) (iii) 

• were able to calculate the ratio of [salt] to 
[acid] in a buffer solution Question 31 (b) (iii) 

• could use electrode potentials to explain 
protecting iron from rusting 

• could explain the mechanism of enzyme 
catalysed reactions in terms of orders of 
reaction and rate determining step. 

 

• did not manage ionic equations Question 31 
(e) 

• found pH calculations difficult Question 33 (a) 
(ii) 

• did not appreciate that an electrochemical cell 
involving aqueous ions needs a platinum 
electrode 

• gave a simple explanation of enzyme 
catalysed reaction kinetics in terms of 
availability of active sites at different substrate 
concentrations. 
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Section A overview 

The standard of answers in this section continues to improve and there is plenty of evidence of a very 

sensible approach to finding the correct answer and working out the answer to calculations first and then 

looking for it in the list. 

There were many examples where candidates had changed their mind about their choice of answer and 

had overwritten their original choice. In some instances, it was very difficult to read, and their final 

intention was not clear. Candidates should be encouraged to cross out their incorrect answer and clearly 

write their final choice beside the answer box for clarity. 
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Question 3  

Based on working around the question, candidates usually eliminated A and B, but only just over half the 

candidates selected the correct answer, C. 

 

Question 5  

This question was well answered and those scoring the mark showed evidence of working out the 

formula before picking it from the list. 
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Question 7  

This question proved more challenging. The key information, ‘goes to completion’ was not always 

appreciated by candidates. 

 

Question 8  

This question was well done by more than half the candidates. 
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Question 9  

There was much evidence of working here and just over half of the candidates scored this mark. B was 

the most frequently seen incorrect answer. 

 

Question 10  

Candidates had clearly learned their chemical tests, which showed in their response to this question. 
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Question 11  

This question was very well answered; incorrect answers were generally A, assuming the double bond 

was a π bond, or B, assuming both parts of the double bond were π bonds. 

 

Question 12  

Over three quarters of answers were correct for this question. The incorrect answers were equally 

distributed over the other possibilities. 
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Question 13  

This was an excellently answered question with many diagrams drawn to help work out the answer. 

 

Question 14  

This question discriminated well between students at different grades and over half the answers seen 

were correct. 
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Question 15  

This proved a challenging question for some; the incorrect answers had ethanol as the highest boiling 

point. 

 

Question 16  

There was good evidence of working from candidates here; C and D were the most popular answers. 
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Question 17  

This practical technique proved challenging for many; there were even some instances where shaking 

with aqueous Na2CO3 was done after drying. 

 

Question 18  

This question proved very challenging. The working showed that many candidates initially thought 

pV=nRT was the approach. The incorrect answers were equally distributed between B (not including the 

excess oxygen) and A (also not realising that the water would be gaseous at the temperature specified). 
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Question 19  

The ideas and terminology made this a difficult question; D and A were frequently seen incorrect 

answers. 

 

Question 20  

Just over half of candidates recognised which reagent was in excess and got this correct. 
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Question 21  

There was plenty of evidence of working here and many correct answers were seen. 

 

Question 22 

This question was very well answered; a lot of sketch graphs were drawn to help. 
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Question 24  

The need to multiply the enthalpy of hydration of chloride ions by 2 and getting the signs correct made 

this a challenging question for many candidates. 
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Question 25  

More than half of the candidates had the correct answer, excluding the trial and titration 1 from the 

mean. Other answers just excluded the trial. 

 

Question 26  

This question was well done; candidates managed the unit conversion correctly in most cases, though 

there were also some answers where the temperature had been changed to Celsius. 
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Question 27  

Solubility product remains a challenging topic; many of the incorrect answers had not squared the 2 as 

well as s. 

 

Question 29  

It was necessary to know that benzene reacts by substitution to get this question correct, which just over 

half the candidates did. 
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Question 30  

This question proved more challenging; many of the answers included 2 as a correct reason. 
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Section B overview 

Candidates overall showed good recall of chemical information. Their ability to explain 

chemistry or apply understanding naturally proved more challenging and they should be 

encouraged to try and structure a logical response that addresses all the aspects of the 

question. Many candidates laid calculations out clearly aiding the award of marks, although 

centres should note that this was not universal and requires further practice in preparing 

candidates to sit the examination, as was the case with identifying and following command 

words within questions. 

It was noticeable that topics that occur early in the course proved more difficult, possibly due to 

less recent familiarity. 

 

Question 31 (a)  

This question was excellently answered with only a very small minority making an arithmetical error or 

giving the incorrect number of significant figures. 
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Question 31 (b)  

Key point  

Only a small minority of candidates scored the full 3 marks. In general, they did not realise that they 
should have drawn two more energy levels and shown the transitions from 3→1 and 4→1 and that both 
the energy levels drawn and the lines on the spectrum got closer together. 
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Exemplar 1 

This response illustrates that the candidate has got the lines on the spectrum getting closer at higher 

frequency but has not been able to draw the energy levels and electronic transitions correctly. 

 

Question 31 (c)  
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More than half the candidates scored no marks for this question. The trends in solubility of group 2 

compounds was not well remembered. Many of the answers were given in terms of reactivity or charge 

density of the metal ion, or precipitates were given different colours, most commonly cream and yellow 

as in the silver halides. 

 

Question 31 (d) (i)  

There was an equal split between 1 or 0 marks in this question. The most common causes for not 

gaining the mark were incorrect state symbols (aqueous CaO, for example) or including oxygen as a 

reactant. 

 

Question 31 (d) (ii)  

This Group 2 trend was more successfully answered than the solubility of the hydroxides, but there was 

still some confusion; answers included atomic rather than ionic radius but often redeemed themselves by 

including charge density as well. Some answers were clear and well structured, but others answered in 

terms of reactivity. 
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Question 31 (e)  

Some answers were perfectly correct, but a significant number were not ionic equations and many had 

incorrect charges or formulae for the ions, so did not score any marks. 

 

Question 32 (a)  

This question was very well done despite it not being a common equation requested. Almost three 

quarters of the answers were correct, with the vast majority giving 8.5 moles of oxygen, rather than 

doubling all the coefficients. 
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Question 32 (b)  

This question was excellently done. There were very few instances of structures including an incorrect 

number of carbon atoms. 
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Question 32 (c) (i)  

This question was well done with the vast majority of candidates performing the calculation correctly, 

although some omitted the sign and lost a mark as a consequence. Other less frequent errors included 

using the temperature change + 273, or an incorrect formula mass for ethanol. 
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Question 32 (c) (ii)  

The majority of candidates scored 2 of the 4 marks on this question. In some cases, the two errors were 

both some form of heat loss so could only score once. Heat loss was the most common error cited, often 

in terms of loss from the copper can or the surface of the water. Other correct responses seen were 

uneven distribution of heat due to not stirring, and evaporation of ethanol from the wick of the spirit 

burner. There were also rarer examples suggesting the heat capacity of the can should be determined 

and included in the calculation. Vague comments about the distance between the wick and the base of 

the can or incorrect measurements of the volume of water or temperature were not creditworthy. Using 

polystyrene insulation around the can was acceptable but the use of a polystyrene beaker instead of the 

copper can was not. 
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Question 32 (d) (i)  

Many candidates found it difficult to explain this and answers were in terms of averaging different 

repeats or experimental data. Even if the idea that it was the average enthalpy of that bond in different 

molecules was apparent, it was not always expressed clearly enough to score. 
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Question 32 (d) (ii)  

A high majority of candidates scored no marks on this question; the explanations were unclear and 

missed the key point of the shared electrons pulling the atoms together. 

Misconception 

Candidates were not clear about what binds atoms together in a covalent bond; many answers 
focused on sigma and pi bonds. Those that had the correct idea of shared electrons did not 
specify the number in each type of bond.  

Exemplar 2 

This response illustrates that the number of shared electrons has not been specified for MP1, and the 

lack of clarity prevents MP2 being given too. 
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Question 32 (d) (iii)  

This question shows the need for clearly set out working as arithmetical errors are easy to make, as well 

as not including all the bonds to be broken or made in the correct numbers. About a third of candidates 

scored 3 marks, but where the working was clear and easy to follow 1 or 2 marks were given to the 

majority of candidates. 

 

Question 32 (e)  

This proved a challenging question. Many candidates had not quite realised what the question was 

asking and therefore many of the answers were vague and muddled. Some answered in terms of the 

whole fuel, not just the ethanol. Answers indicating that CO2 taken in during growth or photosynthesis 

offset the CO2 produced in combustion often didn’t use key terms such as growth, photosynthesis or 

combustion so were too vague to score. Other considerations such as fuel burned in transporting or 

cultivating the ethanol producing CO2 were, again, often too vague to score. 
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Question 33 (a) (i)  

This question was very well done; nearly three quarters of candidates scored full marks. A minority 

scored 1 mark as they had miscalculated the Mr of sodium citrate but scored MP2 by using an incorrectly 

determined Mr in the correct subsequent step. 

 

Question 33 (a) (ii)  

This question was well done with half the candidates scoring full marks. If the calculation was clearly set 

out it was possible to credit the correct [H+] determined from the pH even if the second step was not 

attempted. 
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Question 33 (b) (i) 

The majority of candidates scored here. Some used H+ for the acid which was an unfortunate error. 

 

Question 33 (b) (ii)  

There were some general/unspecific answers, but most candidates scored for equilibrium shifting left 

and right (MP1 & 3). Some responses made general reference to large amounts of acid and/or salt, for 

example, which were not specifically linked to this equilibrium so did not score MP2. 
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Question 33 (b) (iii)  

This was a difficult question but almost a third of candidates scored the full 4 marks. This was another 

instance where clear working was essential, as those who set things out clearly were able to score for 

the [H+] at each of the two pH values if they wrote it down as part of the working. Many answers then 

went on to find the ratio of these numbers, rather than finding Ka. 
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Question 34 (a) (i) 

The most frequently seen score in this question was 3 marks. Those scoring fewer marks had iron or 

graphite electrodes, did not have both Fe2+ and Fe3+ ions in the solution, or in some rare instances, 

did not have the salt bridge dipping into the solutions. 
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Question 34 (a) (ii)  

The vast majority of answers given were correct for this question. There were however a minority of 

answers giving 0.01, having not taken the effect of the polarity of the cells on the signs of the half cells 

into account. Some answers also used the Fe2+/Fe electrode potential instead of the Fe3+/Fe2+. 

 

Question 34 (a) (iii)  

This was a high scoring question, although there were some instances of protons conducting in the 

solutions! 
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Question 34 (b)  

Responses to this question were often vague or illogical. In some instances, the electrode potentials of 

zinc and tin were compared with Fe3+/Fe2+ or were compared with each other without reference to iron at 

all. Some answers were in terms of reactivity, rather than tendency to lose electrons. This idea needs to 

be practised more. 
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Question 34 (c)*  

This question was well done. Common reasons for being limited to Level 2 were incomplete practical 

details, incorrect colour changes or use of an indicator. The calculation was progressed well in most 

cases, significant figures were sometimes incorrect or the fact that 25 cm3 was taken out of a total 

volume of 250 cm3 was sometimes overlooked. In some cases, a detailed description of how to prepare 

the alloy solution was given, which has been asked for in the past but was not needed here. 
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Erratum Notice 
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Question 34 (d)  

This question was very challenging with only a small number of candidates scoring any marks at all. The 

electrode potential table had been reprinted here again suggesting that electrode potentials were the key 

to the answer. Most answers focused on the fact that there were fewer H+ ions in hydrochloric acid. If 

electrode potentials were used, the Cl2/Cl- electrode potential was compared with iron not MnO4
-/Mn2+. 
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Question 35 (a)  

This was a challenging question; fewer than half the candidates scored any marks. The concept of 

translation was not well understood. Many candidates seemed to think that either t-RNA or m-RNA 

synthesised amino acids and many struggled to appreciate the difference between a codon on m-RNA 

and an anti-codon on t-RNA. 

 

Question 35 (b) (i)  

This question was generally well answered. The idea of 4 different groups around a carbon was needed. 
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Question 35 (b) (ii) 

The majority of candidates scored 2 marks here. If fewer marks were scored, it was due to the 3D 

diagram being incorrect; the in-plane bonds being at 1800 or the incorrect atom being connected to the 

bond, H in the NH2 group, for example. In each case the second mark could score. Very few answers did 

not attempt 3D diagrams. 
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Question 35 (c)  

This question was generally well done. Not including the whole C=O NH in the circle or having ‘end 

bonds’ was the cause of some lost marks. 

 

Question 35 (d) (ii)  

Candidates had the correct idea here; those not scoring fully did not start with the stated zwitterion, 

choosing instead the amino acid structure. Nonetheless they showed good appreciation of the impact of 

the acid/alkali species on the structure. Some candidates forgot to include the water produced or used 

NaOH and HCl instead of H3O+ and OH-. 
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Question 35 (e)  

More than half the candidates scored 0 on this question, despite having some of the correct ideas, as 

answers were not clearly and logically expressed. The answer needed to relate to the structure given in 

the diagram. 

MP1 is for explaining why the O in the C=O is δ- in terms of O being more electronegative than C. 

MP2 is for explaining why H is δ+ in terms of N being more electronegative than H. 

MP3, the most frequently scored, was for Hδ+ being attracted to the lone pair on O on the neighbouring 

chain.  

Answers were rather general, many candidates citing the difference in electronegativity between O and 

H as causing a dipole and therefore giving rise to H-bonding.  

Item removed due to third party copyright restrictions 
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Question 35 (f)* 

This was an idea well understood by candidates. The majority of marks were in the middle of the range, 

however, as the orders of reaction may have been given for one or both the stages, but not the rate 

determining step.  
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Exemplar 3 

This response shows all the aspects can be covered very concisely. The orders of reaction and rate 

determining steps have been related clearly to the shape of the graph and the answer is logically  

structured.
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