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Introduction
The paper proved accessible to most candidates and provided them with the opportunity to 
demonstrate their knowledge and understanding of the key concepts in Unit 1. There was 
very little evidence of candidates having insufficient time to complete the paper.

The mean score for the multiple-choice questions in Section A was 13.6/20. Questions 7, 
11, 13 and 20 were found to be the most straightforward, whilst Questions 6, 9, 16 and 17 
were found to be the most demanding of the multiple-choice items.

Strengths shown by candidates on this paper included a mastery of the key definitions 
and sound techniques employed when tackling calculation questions. However, areas for 
development included the Quality of Written Communication, in particular the precision of 
language, especially when referring to specific particles such as atoms, ions and molecules. 
Also, more use needed to be made by candidates of information contained within each 
question, in order to structure their answers appropriately.
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Question 21 (a)

In (a)(ii), full positive and negative charges were required on 
the ions, not just delta plus and delta minus partial charges.
In (a)(iii), the electrophile should have been given as the Brion.

Examiner Comments

Know when to use full charges and 
when to use partial charges on species.

Examiner Tip
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In (a)(i), the incorrect inclusion of partial charges above the free 
radicals negated the mark.
In (a)(ii), it was OK to include a lone pair on the bromide ion, :Br-.

Examiner Comments

Make sure that you know the difference 
between homolytic and heterolytic bond fission.

Examiner Tip
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Question 21 (b) (i)

Branched-chain isomers could not form when the starting 
organic molecule in the substitution reaction was the 
straight-chain compound, hexane. So one mark was awarded 
for this response, for correctly drawing 1-bromohexane.

Examiner Comments
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The first and second isomers given were correct. 
The third isomer should have been 1-bromohexane.

Examiner Comments

Check that all the structural isomers you 
suggest are possible, given the identity of 
the organic starting molecule in the reaction. 

Examiner Tip
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Question 21 (b) (ii)

Question 21 (b) (iii)

To be awarded the mark, the answer had to refer to the 
corrosive or toxic or poisonous nature of hydrogen bromide.

Examiner Comments

Flammability is not an issue with hydrogen halide gases.

Examiner Tip

A correct answer, clearly set out.

Examiner Comments

Practise calculations involving percentage 
atom economy and also percentage yield.

Examiner Tip
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Question 21 (c) (i)

A correct answer, scoring the mark available.

Examiner Comments

When writing equations, always check 
whether or not state symbols are required.

Examiner Tip
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Question 21 (c) (ii)

Both scoring points were addressed 
here, so two marks were awarded.

Examiner Comments

One mark (the first scoring point on the Mark Scheme) was 
awarded for this answer. The candidate has stated that the 
fluorine atom is smaller than the chlorine atom. However, 
the resulting shorter bond length in fluorine, F

2
, compared 

with that in chlorine, Cl
2
, has not been mentioned.

Examiner Comments

Be aware that the length of a 
covalent bond is dependent on 
the size of the atoms present.

Examiner Tip
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Question 21 (c) (iii)

This correct answer scored both marks.

Examiner Comments

Circles do not have to be 
drawn to represent the atoms.

Examiner Tip

This response scored both the available marks.

Examiner Comments

Always remember to draw any 
lone pairs of electrons, neatly!

Examiner Tip
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Question 21 (c) (iv)

The candidate has mentioned that there is 'repulsion between the electrons' and so 
scores the first mark. However, the fact that it is due to the repulsion between the 
lone pairs of electrons on adjacent fluorine atoms in the F-F bond that weakens the 
bond has not been specified. And so the second scoring point was not awarded.

Examiner Comments

Try to include all relevant details in your answers.

Examiner Tip

The influence of the three lone pairs of electrons, 
on each fluorine atom, in such close proximity has 
not been mentioned. The idea of repulsion between 
electrons gained one of the two marks available.

Examiner Comments
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Question 21 (c) (v)

This answer scored the mark available, for realising that the 
F-F bond requires less energy to break than the Cl-Cl bond.

Examiner Comments

Knowledge from data given earlier in the question has 
been suitably applied to deduce the correct answer.

Examiner Comments

Make sure that you read the question carefully, 
including data provided, as such information can 
help you to answer questions at a later stage!

Examiner Tip
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Question 21 (d)

This response scored two out of the three available marks. 
The third mark was not awarded as only a partial charge was 
shown on the "bromide ion", instead of a full negative charge.

Examiner Comments
Make sure you know the difference 
between a partial negative charge and 
a full negative charge on a species. 
The C-Br bond broke heterolytically.

Examiner Tip

This response scored all three available marks.

Examiner Comments

Make sure you are familiar with all the 
mechanisms mentioned in the specification!

Examiner Tip
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Question 21 (e) (i)

The mark was awarded, even though the lower left-hand bond 
seems to point to the H, rather than the C, in the ethyl group.

Examiner Comments

Think about the 'connectivity' of each bond 
when drawing out organic structures (i.e. are 
you drawing a C-C bond or a C-H bond?).

Examiner Tip
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Question 21 (e) (ii)

This was found to be a demanding question. The key point was 
that, after the addition reaction with bromine had occurred, there is 
a C-C single bond in the product whereas there was a C=C double 
bond in the reactant. As free rotation is possible around a C-C 
single bond, the same structural isomer is formed as the product 
on addition of bromine to both Z-hex-3-ene and E-hex-3-ene.

Examiner Comments

Be aware that there is restricted rotation 
around a C=C double bond, whereas there 
is free rotation around a C-C single bond.

Examiner Tip
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Question 22 (a)

This candidate has muddled up the definition of 
'lattice energy' with that of 'first electron affinity'.

Examiner Comments

Make sure that you know which definition is which!

Examiner Tip

This answer earned both the available marks.

Examiner Comments

Make sure that you learn all key definitions thoroughly!

Examiner Tip
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Question 22 (b)

These answers to question 22(b)(i) and (b)(ii) were both 
awarded full marks. In (b)(i), note that the absence 
of the electron, e-, missing from the top two boxes on 
the left-hand side of the cycle, was not penalised. The 
calculation has been well set out in (b)(ii).

Examiner Comments
Check that the boxes balance for 
both species and for overall charge!

Examiner Tip
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Two out of the four boxes were correct, so two 
out of the four marks available were awarded for 
question 22(b)(i). The answer to the calculation was 
correct in (b)(ii), so both marks were awarded.

Examiner Comments

Learn the key stages in the Born-
Haber cycle for an ionic compound.

Examiner Tip
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Question 22 (c)

For question 22(c)(i), one mark out of the two marks 
available was awarded. The candidate has appreciated 
that the chloride ion has a larger radius than the fluoride 
ion. No marks were awarded for the answer to (c)(ii) as 
the candidate has neither mentioned that the magnesium 
ion is smaller than the sodium ion, nor that the charge on 
the magnesium ion is greater than that on the sodium ion.

Examiner Comments

Remember that the lattice energy 
value for an ionic compound is 
dependent on both the size and 
the charge of each ion present. 

Examiner Tip
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Question 23 (a)

This response scored two out of the three available 
marks. The candidate has incorrectly mentioned 
formation from 'their respective atom', instead of 
formation from 'elements'.

Examiner Comments

It is important to remember how easy 
it is to lose marks if definitions are not 
learned, and understood, thoroughly.

Examiner Tip

This response scored one out of the three marks available. The 
first scoring point in the Mark Scheme was not awarded as there 
is no reference to one mole of substance. The second scoring 
point was awarded as there is a reference to formation from 
elements. The third scoring point was not awarded as standard 
pressure should have been given as 1 atm rather than '100 atm'.

Examiner Comments

Remember to learn all the 
thermochemical definitions 
mentioned in the specification!

Examiner Tip
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Question 23 (b)

This scored both marks as all species, 
balancing and state symbols are correct.

Examiner Comments

It is important to remember that hydrogen in its 
standard state is diatomic, H

2
, and not monatomic. Carbon 

is a solid, rather than a gas, under standard conditions.

Examiner Comments

Be aware of the correct state symbols, under standard 
conditions, for elements such as carbon and hydrogen.

Examiner Tip
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Question 23 (c)

This response scored two out of three marks. The state 
symbols for carbon dioxide and water were omitted.

Examiner Comments

Remember to include state symbols when 
completing Hess cycles such as these!

Examiner Tip
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This response scored two out of three marks. The standard 
enthalpy change for this reaction should have been 
calculated as -76 kJ mol-1, not the value calculated here.

Examiner Comments

Practise more calculations relating 
to Hess cycles!

Examiner Tip
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This response scored two out of the three 
available marks. There should have been two 
moles of water in the liquid state, 2H

2
O(l).

Examiner Comments

Always check balancing and the state symbols of 
any species you add to complete a Hess cycle. 

Examiner Tip
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Question 23 (d)

In (d)(i), the value of the mean bond enthalpy should have 
been given as a positive value, as the process relates to the 
endothermic process of bond breaking. In (d)(ii), consequential 
marking allows the award of one out of the two available 
marks as the calculated value should have been +347 kJ mol-1.

Examiner Comments

Remember that values for mean bond 
enthalpies and bond enthalpies have positive 
signs as they refer to breaking of bonds!

Examiner Tip
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Question 24 (a)

Both shapes were drawn correctly, so 
two marks out of two were awarded.

Examiner Comments

Draw diagrams neatly, as shown here!

Examiner Tip

This response scored both marks. The three-
dimensional axes did not have to be included 
in the diagram showing the p-orbital.

Examiner Comments
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Question 24 (c)

Question 24 (d) (i)

This correct response scored both the available marks.

Examiner Comments

All three scoring points in the Mark Scheme were 
addressed, so three marks were awarded for this response.

Examiner Comments

Learn all definitions thoroughly.

Examiner Tip
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This definition has been accurately recalled 
and so all three marks were awarded.

Examiner Comments
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Question 24 (d) (ii)

Make sure that you can apply knowledge of definitions to novel 
situations. The expected equation was O2+(g) → O3+(g) + e-

Examiner Comments

Don't confuse ionization 
energies with electron affinities!

Examiner Tip

This equation shows the process that occurs 
when adding together the first three ionization 
energies of oxygen, so is not a valid response.

Examiner Comments

Make sure that you know the difference between the 
equation representing the process that occurs when 
the third ionization energy of oxygen is measured, as 
distinct from the equation which shows the sum of 
the first three ionization energies of oxygen.

Examiner Tip
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Question 24 (d) (iii)

This scored one of the two marks available. 
The idea of the jump between the sixth and 
seventh ionization energies being a large 
one has not been included in this response.

Examiner Comments

Look for where there is a large jump in the 
successive ionization energies to ascertain a change 
of shell from where the electron is being removed.

Examiner Tip

This response scored both the marks available as the 
idea that there is a big jump between the 6th and 
7th ionization energies of oxygen has been included.

Examiner Comments

Remember a big jump in ionization energies represents a 
change of shell from where the electron is being removed.

Examiner Tip
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Paper Summary
On the basis of their performance on this paper, candidates are offered the following advice:

• Make sure that you read the questions very carefully;

• Make sure that you are clear as to what is being asked in every question and identify   
useful information given in the question to help you structure your answer;

• Practise constructing Hess cycles and Born-Haber cycles, from first principles;

• Ensure, when writing answers concerning particles, that your response clearly states the 
type of particle to which you are referring; 

• Take care when writing state symbols, in particular (s) and (g), so that you make them 
unambiguous, especially if you amend them at any stage.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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