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Introduction
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates. The reports will include a general
commentary on candidates’ performance, identify technical aspects examined in the questions and
highlight good performance and where performance could be improved. The reports will also explain
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor
examination technique, or any other identifiable and explainable reason.
Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report. A full copy of the question paper can be
downloaded from OCR.
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Paper H433/01 series overview
H433/01 is one of three examination components for the A Level examination for GCE Chemistry B
Salters. This component covers knowledge and understanding across the full range of the specification
in context-based questions, including structured and multiple choice questions. There are a certain
proportion of extended answer questions, practical applications and questions requiring mathematical
skills. To do well on this paper, candidates need to be able to apply their knowledge and understanding
in a range of contexts, familiar and unfamiliar, practical and theoretical.
Chemical literacy is a greater feature of H433/02 and questions set in a practical context are a greater
feature of paper H433/03.
Candidate Performance overview
Candidates who did well on this paper generally did the following:
• Read the question carefully so that they were able to make full use of the information in it and
address its exact demands; for example the use of appropriate numbers of significant figures
(36c), or correctly identifying products from acid or alkaline hydrolysis (32c(ii), 33a(i)).
• Were able to logically structure a description, such as a clear interpretation of spectroscopic
evidence, building up to a correct structure or explanation of the steps involved in using
chromatography to identify the products of protein hydrolysis, or use of electrode potential
evidence (31g, 32d, 35e).
• Were able find and use numbers of moles when information was given in a variety of units such
as tonnes and kilograms (31a, 36f(ii)).
• Could set out their calculations in a clear and logical way (31a, 31c, 34c, 35b, 35f(ii)).
• Could draw organic mechanisms in a clear way (31f).
• Were able to give practical details (33a(ii), 35a).
Candidates who did less well on this paper generally did the following.
• Found it difficult to apply their knowledge in unfamiliar situations (31d, 32c(ii), 33a(iii), 33b,
36f(ii)).
• Found it difficult to use moles in calculations.
• Found it difficult to structure arguments using data provided (31g, 34c, 36d).
• Found it difficult to balance half equations or give electron configurations (35c(i), 35d).
• Found it difficult to do multi-step calculations (34c).
This paper discriminated well with marks ranging from 7 to 104 with the expected distribution.50% of
candidates scored 54 marks or above.
There are still some candidates who write on supplementary sheets instead of using the additional
answer space in the question paper booklet.
There was evidence that a few candidates found it difficult to complete the paper as there were some
with blanks in the last 2 parts of the last question. There were also occasional blanks in the multiple
choice. It is important to follow the advice and not spend more than 40 minutes on the multiple choice
section.
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Section A overview
Multiple choice questions allow a wide range of topics to be tested. The intention is that the level of
demand increases throughout the set.
Higher ability candidates scored over 20 marks in this section and had shown their working in the space
next to the question.
Some answers were difficult to read, due to overwriting or B and D letter formation making them look
similar. Candidates should be encouraged to write clearly and re-write the answer next to the box if they
change their mind. In some instances, such as Q17 and 28-30, a number was written in the box instead
of the letter. Credit was given if the answer matched the correct letter.
Most successfully answered questions
1, 4, 6, 7, 8, 11, 12, 14, 15, 16, 18, 23, 28, 30.

Least successfully answered questions
5, 10, 17, 20, 25, 26.

Question 1

This was generally well done, but B was a common incorrect response.

Question 2

Slightly fewer than half the candidates scored here with incorrect responses covering all the possible
answers, but A was seen most frequently.
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Question 5

This is a topic that candidates have found difficult on the previous occasions it has been asked.
Response A was the most frequently seen incorrect answer.

Question 6

It was good to see such a high proportion of correct answers here.

Question 8

This was generally well done, but A and D were also frequently seen.

7
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Question 9

C was a common incorrect answer here.
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Question 10

This relates to a practical preparation that the candidates will likely have done, but C and D were very
frequently seen.

Question 12

This practical technique was very well known.
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Question 13

More than 50% of candidates scored this mark but B was a common incorrect answer.

Question 15

This question was very well done.

Question 17

C was the most frequently seen answer as candidates did not use 2 as the molecular mass of hydrogen
in calculating moles
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Question 18

The majority of candidates scored here.

Question 19

More than half the candidates scored this mark. Option B, the tertiary alcohol, was the most frequently
seen incorrect answer.

Question 20

D was the most frequently seen incorrect answer.
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Question 21

Candidates did well on this quite difficult question. A was the most common incorrect answer, expressing
0.722 ppm as a percentage of 1.80 x 10–4, rather than the % increase.

Question 24

Candidates were mostly confident enough to pick the correct answer here. A and C were the most
frequently seen incorrect answers.

Question 25

Visualising the different ways this molecule could have water eliminated proved difficult for candidates. It
was designed to be a high demand question.
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Question 26

The unfamiliar way the pH of an alkali was expressed made this question difficult, but the other options
are relatively easy to eliminate.

Question 27

This is a new topic to the current specification and candidates found it relatively difficult.
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Section B overview
Most candidates had clearly worked hard for this examination. In general energetics calculations and the
extended response questions allowed them to show their knowledge.
They also understood chirality well and made sensible suggestions on green chemistry. They were less
secure on hydrolysis of esters and proteins, equilibrium calculations and electrode potentials. Their
knowledge on practical techniques was also not as detailed as it might be.

Question 31 (a)

It was good to see a number of completely correct responses, but also a significant number that had just
used masses, not moles. Most were able to convert the units successfully.
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Question 31 (b) (i)

Question 31 (b) (ii)

Question 31 (b) (iii)

In these questions we wanted the idea of heating water with hexane for the first part which was well
done. In part (ii) however we wanted the idea of E=mcΔT for the energy transferred and then dividing by
the number of moles for ΔH, including how the moles would be calculated, which was often not included.
In part (iii) there were many possible improvements to the experimental procedure that were acceptable,
nevertheless unacceptable answers were quite often given as seen in Exemplar 1.
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Exemplar 1

In this answer the candidate does not say how the number of moles of fuel would be calculated in part
(ii) and they have chosen inappropriate suggestions for improvements; the idea of a polystyrene cup was
frequently seen, as were more precise forms of equipment such as balances, digital thermometers or
pipettes to measure water. Doing the experiment under standard conditions was also seen.
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Question 31 (c)

It was good to see so many perfectly correct answers here. Of those not getting full marks, the cycles
were not clear enough to award 1 mark.
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Exemplar 2

In this answer the value of -480 cannot be given 1 mark as the cycle is incomplete.
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Question 31 (d)

In this question there were some very good responses, but others lost marks through not thinking things
through or not reading the question closely enough. Many got 2 carbon environments and then gave the
structure as ethanol, forgetting that it had come from propene. Others gave propan-1-ol, neglecting the
fact that there were only 2 carbon environments. A number omitted the H atom on the central C which
shows the importance of checking drawn structures. Almost all the answers gave full structural formulae.
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Question 31 (e)

In this question we wanted the reagents, so dichromate(VI) alone was insufficient. Sometimes the
incorrect oxidation state was given. We wanted to see heat for the conditions and ignored reflux or distil
as these would depend on which alcohol had been given in the previous part. A significant number of
candidates lost the mark as a consequence of this. The number of candidates getting completely
incorrect reagents were few.

Question 31 (f)

It was clear that many candidates had revised this mechanism and gave very clear equations for it.
Others did not include the dipoles, had arrows starting and finishing in vague places, had the initial
attack by the nitrogen atom and a partial charge on the intermediate.
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Question 31 (g) (part one)
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Question 31 (g) (part two)

A significant number of candidates gave a Level 3 answer and an impressive number had the structure
completely correct. An even greater number knew it was an ester. Of the lower scoring candidates, the
C-H absorbance was wrongly attributed to O-H, and there were also suggestions of arenes not borne out
by the spectroscopic data or the fact that it can be made from propene.
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Exemplar 8

This candidate has correctly identified all the absorbances on the infra-red spectrum and did not confuse
the C-H absorbance with O-H as some did. They have used the molecular ion peak on the mass
spectrum with other data to get the molecular formula, although they have not considered the fragments.
They have correctly identified the chemical shifts of protons next to the ester group and made an attempt
at interpreting the splitting. They have deduced the structure is that of an ester, but they have not quite
used the splitting pattern and the fact that it could be made from propene to get the correct ester. This
response was therefore judged to be at Level 2, and credited 4 marks.
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Question 32 (a)

This was well done by the vast majority of candidates.

Question 32 (b)

There were some answers that used ‘lock and key theory’, rather than naming the actual bonds between
enzyme and substrate.

Question 32 (c) (i)

This was well done. Occasionally extra carbons were circled or incorrect ones such as the C=O groups.

24

© OCR 2018

A Level Chemistry B (Salters) - H433/01 - Summer 2018

Examiners’ report

Question 32 (c) (ii)

The things required here were: knowing how a protein is hydrolysed, getting the correct structures of the
products, and modifying them appropriately to account for the acidic conditions. There were a number of
perfect answers with all the NH2 groups protonated and quite a few who lost one mark because they
were not. Others lost all the marks because they had acid chlorides, aldehydes or other incorrect
functional groups in the products.
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Question 32 (d)

This was an experiment that candidates knew well and could describe logically. Many realised the
advantages of annotated diagrams, both for setting up the experiment and calculating Rf values. In some
cases, the incorrect or no locating agent was given. ‘Iodine crystals’ was a frequent incorrect answer.
Some did not fully explain what Rf was and how it could be calculated, and others called it ‘retention
factor’.
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Exemplar 9

In this answer the candidate has given a good account of how to get the chromatogram, but the position
of the solvent front is not marked. The developing section uses the incorrect locating agent, iodine,
rather than ninhydrin and does not mention drying the chromatogram. The analysis section makes some
points but is vague about how to calculate Rf values and what to compare them to. Overall we thought
this was a Level 2 answer but the explanations did not include sufficient detail to give more than 3
marks. This candidate has included a diagram in the answer and it is possible to credit points made on a
labelled diagram. Unfortunately in this case the detail on calculating Rf was absent here too.
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Question 33 (a) (i)

Fewer than half the candidates scored here as they chose acid hydrolysis despite the sodium salt of C
being formed. There were also quite a few instances of water as the reagent.

Question 33 (a) (ii)

Filtration was frequently seen, but acidification was much rarer. Distillation was a popular answer.
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Question 33 (a) (iii)

A significant number of candidates omitted this question as they found it difficult to apply their knowledge
of simpler amines reacting with acid chlorides to this example.

29

© OCR 2018

A Level Chemistry B (Salters) - H433/01 - Summer 2018

Examiners’ report

Question 33 (b)

The type of polymerisation was often correct, but candidates often struggled to give correct repeat units.
Joining polymer D from the nitrogen or even retaining the double bond were both seen. For polymer E 2
repeat units were sometimes given.
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Question 34 (a)

Marks were mostly lost due to incorrect dot and cross diagrams in this question, especially those with the
unpaired electron on the oxygen.

Question 34 (b) (i)

This questions was well answered.
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Question 34 (b) (ii)

This was well answered by the majority, although a few had extra species on both sides of the equation.
A few guessed it was O + O3  2O2

Question 34 (c)
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This question proved challenging for many candidates and although there were some excellently, clear
and logical answers there were others who struggled. A common misconception was that all 4 bond
enthalpies were added up before performing the calculation. If this was the case, 1 mark was credited for
a successful conversion of enthalpy to frequency. The comments were often unclear.

Exemplar 3

This is an example of an acceptable alternative approach. The candidate has converted one end of the
range of harmful UV radiation to a bond enthalpy and compared it with the bond enthalpies in CFC-12.

Exemplar 4

This is an example where bond enthalpies have been added and the calculation is worth 1 mark.
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Question 35 (a)

This was a question that proved one of the most difficult, both in terms of low scores and omission rates.
The ideas we were looking for were practical points on how to dissolve the bolt. The first was dissolving
the bolt, many candidates selected a solvent other than sulfuric acid despite it being given in the stem of
the question, some even chose water. Very few realised that heat would be needed. The second point
was making the solution up to 1 dm3. We expected the use of a volumetric flask here and making up to
the line.
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Question 35 (b)

Most candidates were able to score some of the marks here. The most frequently scored was the
multiplication of the moles of MnO4– by 5. Other marks were lost because the final answer was not
multiplied by 100 (to account for the fact that 10cm3 portions were titrated), or the difference between the
titration results was not used. Sometimes 2 calculations were done with the subtraction as the final step
– this was an acceptable alternative route.

Exemplar 5

This is an example where the subtraction has been done at the end. The final mark is not scored as the
mass has not been scaled up to 1dm3.
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Question 35 (c) (i)

The process of rusting was not well known, and d block chemistry in general proved challenging.
Sometimes correct half equations were contradicted by extra ones.

Question 35 (c) (ii)

This was well answered and we accepted the formulae of iron(III) oxide or hydroxide for the orange solid.

Question 35 (c) (iii)

Very few candidates knew the answer to this. A few had memorised the definition provided in text
books..
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Question 35 (d)

More than half of the candidates scored here. The main reason for not getting the mark was ending the
electron configuration with 4s2, 3d4. There were a significant number with the numbers as subscripts.

Question 35 (e)

This was a difficult question. Many answers compared the electrode potentials of nickel and copper with
each other rather than with hydrogen. They also answered in terms of Cu2+ ions being reduced, when the
point of the exercise is that there are none.

Exemplar 6

This is an example has a very clear explanation of why nickel reacts but has not mentioned copper.
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Exemplar 7

This is an example where neither of the metal electrode potentials has been compared with the
hydrogen half-cell.

Question 35 (f) (i)

Most candidates knew this was ligand substitution, but the explanations were less clear. Some thought
the blue was due to Cu2+.
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Question 35 (f) (ii)

The majority of candidates scored at least 1 mark on this question for getting the mole ratios as 1:1. The
second mark may not have been scored due to extra water ligands in the final complex, incorrect
charges or an incorrect number of EDTA ligands despite the 1:1 ratio having been calculated.

Question 36 (b) (i)

Quite a few candidates lost the mark as they omitted the sign.
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Question 36 (b) (ii)

The answer was simply the number of moles on each side of the equation. Some candidates
commented on feasibility of reaction.

Question 36 (c)

The ability to answer this type of question has greatly improved over the years and teachers are to be
congratulated on it. Marks were lost due to an incorrect number of significant figures in some cases.
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Question 36 (d)

There were some very good answers, but others were vague and concentrated on the wrong things.
Many identified the advantage of using CO2 as a raw material but did not say why or used vague terms
such as ‘pollutant’. A lot focused on the CO produced, rather than the moles of hydrogen produced or
atom economy.

41

© OCR 2018

A Level Chemistry B (Salters) - H433/01 - Summer 2018

Examiners’ report

Question 36 (e)

There were a large number of perfectly correct answers here. Others were not able to get the correct
equilibrium concentrations but were able to use their values to find a value for Kc.
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Question 36 (f) (i)

Question 36 (f) (ii)

This was designed to be a high demand question and relatively few scored the full 4 marks. However,
there were scores of 1-3 on many occasions. The first mark was relatively easy, but to get the correct
number of moles of ammonium nitrate the tonnes had to be converted to grams and this was not always
done.
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Question 36 (f) (iii)

There were instances where candidates had simply forgotten this factual information. In other cases,
marks were lost for omitting one of the reagents or not heating. Sometimes the colour change of the
litmus paper was the incorrect way round.
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