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Introduction

This paper tested the full range of Unit 1 material and provided good opportunities for 
candidates to show their knowledge and understanding of the Chemistry covered by the 
Specification. Section A proved accessible to almost all candidates and the mean score for 
the section was 12.8/20. In Section B, for the most part, candidates' work was clearly set 
out and they made sensible use of the space provided although, in some cases, there was 
wasteful repetition both of the statements in the question and of the candidate's responses.

Candidates showed a good understanding of the core concepts underlying chemical 
calculations but the correct use of significant figures still eludes some. While many 
candidates used scientific vocabulary with skill and accuracy, there remain a significant 
number whose use of basic chemical terms appeared to lack an appreciation of their 
precise meaning; for example terms such as atom, ion and molecule can be taken by some 
candidates as interchangeable.

The Organic Chemistry question was overall the best answered with candidates 
demonstrating that the basic ideas were well known and understood. In contrast, the Hess's 
Law question illustrated some key failings. All too frequently candidates did not appear to 
have read the parts of this question with the requisite care and offered answers to questions 
quite different from those on the paper. Far too many candidates showed little awareness 
of the simple practical techniques involved in the determination of an enthalpy change in a 
school laboratory.
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Question 16 (a) 

 

 

 Most candidates scored well on this defi nition, the most common errors were the omission 
of the mole quantity, despite the units being given in the question, and the failure to 
appreciate that the species being ionized is always a gaseous atom. Standard conditions 
were often quoted; this is incorrect but was not penalised. 

 

 

 

  

  

 

 

 
  

 

 

  

 
 
 This candidate refers to the ionization of the 
element rather than gaseous atoms of the element. 
Note also the reference to standard conditions.  
 

Examiner Comments

 This candidate refers to the ionization of the 

Examiner Comments

 
 A textbook answer! The removal of electrons and the 
formation of unipositive ions are equivalent statements. 
 

Examiner CommentsExaminer Comments
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 This candidate has omitted to mention that 
ionization energy is a molar quantity.  
 

Examiner CommentsExaminer Comments

 
 
 Consider the units of a quantity 
that you are defi ning. Ionization 
energy is measured in kJmol −1    .

Examiner Tip
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 Question 16 (b)  

  

 There were many excellent answers to this question, covering the key points with admirable 
clarity and conciseness; however, there were also common confusions. Some candidates 
used the terms orbital, subshell and quantum (or energy) shell as interchangeable and 
there were references to ions, rather than atoms, both directly and by implication  from 
mention of charge density. The ill-defi ned term 'energy level' was also quite common; s 
and p orbitals are in the same quantum shell but (except for hydrogen atoms) at different 
energy levels. 

 

 

 

 

  

  

 

 

 
 

 

 

  

  

 

 
 
 This candidate establishes a key marking point (the increased number of 
protons) but fails to explain why the 'effective nuclear charge' increases across 
the period. Note also the repetition of the question and of parts of the answer.   

Examiner CommentsExaminer Comments

 
 
 The question should not be repeated and the use of 
bullet points can clarify your thinking and ensure that 
you are making distinct marking points in your answer.  
 

Examiner Tip
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 This is a good answer but note 
that the candidate has approached 
the question in two parts. 

Examiner CommentsExaminer Comments

 Try to think carefully through your whole 
answer; this can save time as well as 
improving the structure of your answer. 

Examiner Tip
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Question 16 (c) 

   

 The approach to this question which involved considering the effect of electron pairing on 
the ionization energy was the more popular and more likely to yield both marks. Those 
candidates whose answer was framed in terms of the stability of the half-fi lled 3p subshell 
rarely appreciated that this electronic structure was present in unipositive sulfur ion. Once 
again some used the terms orbital, subshell and shell indiscriminately. 

 

 

 

 

  

  

 

 

 

 

 

 

  

  

 

 

 
 

 
 
 The basic idea is correct here but the answer is not specifi c 
enough: the candidate needs to refer to the pairing of electrons (in 
the 3p x  orbital) and the fact that repulsion between these electrons 
leads to the ionization energy being lower than might be expected.   

Examiner CommentsExaminer Comments

  
 Generalised statements are less likely to score than 
answers that are very specifi c to the question.   

Examiner Tip
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   This candidate uses the terms 'shell' and 
'orbital' as interchangeable. The meaning of the 
last part of the answer is far from clear.  
 

Examiner Comments
   This candidate uses the terms 'shell' and 

Examiner Comments

   Do read through your answers and ensure 
that you have written exactly what you 
intended to convey to the examiner.  
 

Examiner Tip

   In many ways a most impressive answer 
although the effect is diminished by the use of 
'shell' rather than 'orbital'. 
  

Examiner Comments
   In many ways a most impressive answer 

Examiner Comments
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Question 16 (d)

The majority of candidates realised that the ionization energy of potassium had to be lower 
than that of sodium and their estimate was usually above the rather generous lower limit 
given in the mark scheme. A significant minority made a linear extrapolation of the graph 
giving a highly improbable answer.

Question 17

Most candidates found the calculations in this question straightforward and a higher 
proportion were able to round their final answer in 17(e) correctly than has been the case 
with similar questions in earlier papers in this series. However, a significant number of 
candidates still expressed their answers to the first three parts of the question incorrectly 
with excessive and incorrect rounding being the common errors. While the stoichiometric 
ratio question seemed well understood by most candidates, the mark was often lost by 
either failing to make the necessary link between the calculation and the equation or looking 
at only two figures, usually the magnesium and the acid.
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   An excellent answer although the candidate has chosen to 
use the A r  of magnesium given in the Periodic Table rather 
than the approximate value stated in the question.   

Examiner CommentsExaminer Comments
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   This candidate clearly understands how to do 
this question but in 17(d) fails to complete the 
answer, only considering the stoichiometric ratio 
of magnesium to hydrogen. Note also the use of a 
rounded value of the number of moles in 17(e).   

Examiner CommentsExaminer Comments

  
 It is good practice to retain in your calculator 
unrounded values obtained in intermediate 
steps of a calculation and to use these rather 
than the rounded values that you write down.   

Examiner Tip
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 Question 18 (a) 

   

 There were many excellent answers to this straightforward application of Hess's Law but 
there were a signifi cant number of candidates who were unable to use the data provided 
to construct the appropriate cycle. The most common error was to insert incorrect species, 
usually the elements, in the box but both the direction and the labelling of the arrows 
also caused immense diffi culty. Many candidates were unable to use the cycle they had 
constructed to calculate the required enthalpy of reaction. 

 

 

 

 

  

  

 

 

   It's easy when you know how! The correct 
answer given with clear simplicity.   

Examiner CommentsExaminer Comments
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 Note the reversed right hand arrow with the 
reversed sign on the ΔH value which the 
candidate uses to complete the calculation 
below. Again an excellent answer. 

Examiner CommentsExaminer Comments
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    This example shows some typical errors. The 
constituent elements have been put in the box 
rather than CuSO 4 (aq) and the direction of the right-
hand arrow has been reversed without changing the 
sign of the ΔH value. However, ignoring the contents 
of the box, the data in the cycle has been used 
correctly in (a)(ii) so consequential marking has 
been applied to the calculation.   

Examiner CommentsExaminer Comments
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Question 18 (b-c) (i)

Many of the attempts to 18(b) were stock answers to a different question about sources of 
error in experimental work or else plainly incorrect assertions, the most common of which 
was that it is impossible to measure the temperature of a solid. Relatively few candidates 
appeared prepared to think about the practical issues raised by the question.

There were some excellent answers to 18(c)(i) but, sadly, these were few and far between. 
Very many candidates did not appear to have read the question with any care at all and 
there were many answers which described in great detail the preparation of blue copper(II) 
sulfate crystals and many more which referred to the dehydration of blue copper(II) sulfate; 
a sigificant number of responses described enthalpy of combustion reactions. Of those that 
did correctly identify the reaction and had some idea of the appropriate procedure, many 
omitted crucial experimental details while giving extensive descriptions of the calculations 
required despite being specifically told that this was not required. A number of candidates 
referred to the use of a bomb calorimeter although it was far from clear that they 
understood its purpose.
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 This candidate makes a reasonable attempt at these two 
questions. 
 In 18(b) the candidate has appreciated that direct 
dehydration of the blue copper(II) sulfate crystals will 
require an input of heat energy and it will not be possible 
to discriminate between the heat supplied by an external 
source and the heat absorbed due to the endothermic 
nature of the reaction the reaction. 
 In 18(c)(i) a correct experimental procedure has been 
selected but the vital importance of stirring to ensure 
thermal equilibrium has not been appreciated. 

Examiner CommentsExaminer Comments
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Question 18 (c) (ii) 

 

 As elsewhere in question 18 there were excellent answers interspersed with responses that 
drew on a stock list of 'errors in practical work' without regard either to the specifi cs of 
this experiment or, indeed, to the clear exclusions given in the stem of the question. Other 
incorrect responses were based on arguments used to discuss the discrepancy between 
calculated and experimental values for quantities such as Lattice Energy. 

 

 

  

  

 

 

 
 

 

 

 This candidate gives two sensible practical possibilities to 
answer the question and a vague proposal of the sort that might 
be used in a quite different context to explain the discrepancy 
between a calculated and experimental value. 

Examiner CommentsExaminer Comments

 This type of question requires the candidate to think 
about the specifi c experiment in the question and also 
the way in which the data will be used to calculate the 
required value. Avoid vague generalisations! 

Examiner Tip
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 Despite the clear instruction in the question, 
this candidate gives an answer based on simple 
mistakes in carrying out the experiment. 

Examiner CommentsExaminer Comments

 Do read the question. 

Examiner Tip
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 Parallax errors in measuring a scale arise from 
faulty technique and are easily avoidable. It 
is unclear why accurate timing might have 
been a factor in this experiment indicating that 
this suggestion also has been selected from a 
general list of possible experimental errors. 

Examiner CommentsExaminer Comments
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Question 19 (a) (i) 

 

 Almost all candidates were familiar with the general formula of the alkanes with just a few 
giving the formula of pentane instead. 

   

 Question 19 (a) (ii) 

 

 Again this question was usually answered correctly, some candidates specifying structural or 
chain isomers. 

   

 Question 19 (a) (iii) 

 

 The majority of candidates gave a correct displayed formula. The common errors were 
omission of a hydrogen atom from the structure, using CH 3  for the branched methyl group 
and giving a bent pentane molecule. 

 

 

  

  

 

 

 Not a fully displayed formula. 

Examiner CommentsExaminer Comments

 The different types of organic 
formulae must be known. 

Examiner Tip
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     Question 19 (a) (iv) 
 

 The systematic naming of compound B presented few diffi culties although a small number of 
candidates seemed unfamiliar with the basic principles of nomenclature, suggesting names 
like tetramethylmethane. 

   

 Question 19 (b) (i) 

 

 There were many correct equations but also a signifi cant number with errors. In an attempt 
to balance the equation, some candidates changed the products, usually CO to CO 2  or, more 
rarely, CO 3 ; others replaced O 2  with O. Many candidates either left the equation unbalanced 
or used incorrect stoichiometric coeffi cients. 

 

 

  

  

 

 A typical correct response using the 
fractional amount of oxygen. 

Examiner CommentsExaminer Comments

The equally popular scaled up version to give whole numbers for the coeffi cients.

Examiner CommentsExaminer Comments
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   Question 19 (b) (ii) 

 

 The cause of incomplete combustion was well understood although some candidates simply 
re-stated the question. 

 

 

  

  

It is unclear whether the candidate has 
overlooked the hydrogen and thinks this 
equation is balanced or cannot balance it.

Examiner CommentsExaminer Comments

Do check equations carefully.

Examiner Tip

 A typical correct response. 

Examiner CommentsExaminer Comments
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 Question 19(b) (iii) 

 

 The effects of incomplete combustion were generally well known although some candidates 
managed to confuse complete and incomplete combustion and others rolled out the familiar 
environmental standbys: global warming, acid rain and damage to the ozone layer. 

 

 

  

  

 

This response just re-states the question 
using a different form of words.

Examiner CommentsExaminer Comments

Two scoring points made but the 
second answer is negated by the 
superfl uous inclusion of 'very fi ne 
carbon monoxide'.

Examiner CommentsExaminer Comments

Listing several alternative answers for 
the same question is poor technique. 
All the answers in such a list need to 
be correct to gain the mark.

Examiner Tip
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     Question 19 (b) (iv) 

 

 The fi rst two marks on this question were relatively easy to score but the basic mechanism 
of global warming was not well understood, even when candidates realised that an 
explanation of this was required. Some candidates described the role of carbon dioxide in 
the atmosphere in terms of absorbing energy from the sun (either as UV or IR) and thereby 
increasing global temperature while others believed that carbon dioxide was involved 
in depletion of the ozone layer which some suggested as a cause of global warming. A 
signifi cant number of candidates focused on the effects of global warming rather than its 
mechanism. 

 

 

  

  

 

 

 
  

 

 

 

 

 While this response has the right idea, the 
execution suffers from poor explanation 
of global warming which is implied but not 
mentioned explicitly. 

Examiner CommentsExaminer Comments
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Question 19 (c) (i) 

 

 Precision was frequently lacking in the answers to this question. Many candidates explained 
the curly arrows purely in terms of bond fi ssion. Where the identifi cation of the type of 
bond fi ssion was accompanied by a description of what happened to the electron pair, this 
was enough to gain the marks although it does omit signifi cant aspects of the use of curly 
arrows in mechanism. Candidates referred to the electron pair being 'given' to an atom 
which is correct in heterolytic fi ssion but not in nucleophilic attack. As elsewhere in the 
paper, some candidates used the terms atom, ion and molecule interchangeably. 

 

 

  

  

 

 

 
 

 This response deals with the special cases of bond 
fi ssion, which is suffi cient to gain both marks. 

Examiner CommentsExaminer Comments

 Curly arrows are very important in organic mechanism 
so a clear understanding of how they are used will 
improve your grasp of mechanism and gain marks across 
the advanced level specifi cation. 

Examiner Tip
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 These statements are insuffi cient to score. 

Examiner CommentsExaminer Comments

This is all that is needed to gain the two marks.

Examiner CommentsExaminer Comments
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 The idea of the arrows showing how electrons 
are shared is, at best, confusing. The mark 
awarded here is for the idea of arrow 1 referring 
to one electron and arrow 2 for two electrons. 

Examiner CommentsExaminer Comments
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Question 19 (c) (ii-iv) 

 

 Many candidates were able to write the initiation and propagation steps correctly but 19(c)
(iv) tested their understanding of the sequence and proved highly discriminating. 

 

 

  

  

  

 

 

 
  

 

 An excellent answer. The fi nal part is particularly 
noteworthy as it shows that the candidate appreciates 
the role of the propagation stage in both forming the 
product and regenerating the chlorine free radical. 

Examiner CommentsExaminer Comments
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 This answer to 19(c)(iv) stops short of showing that the 
chlorine free radical is regenerated by the sequence. 

Examiner CommentsExaminer Comments
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 A common incorrect approach in 19(c)(iv) was to 
consider how the UV light sustained the reaction. 

Examiner CommentsExaminer Comments
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Question 19 (c) (v) 

 

 Candidates who had a reasonable idea of the mechanism had no problem with writing the 
correct termination step forming ethane. 

   

 Question 19 (d) 

 

 Most candidates realised that the energy of the UV light was not large enough to break the 
C—H bond but few of these mentioned that, because hydrogen atoms / radicals were not 
formed, this prevented the formation of hydrogen gas. 

 

 

  

  

 

 

 
 

 This confusion was not unusual . The 
candidate appears to be thinking about 
UV radiation being used to detect the 
molecular hydrogen i.e that the hydrogen 
may be there but not observed. 

Examiner CommentsExaminer Comments

 Read a question carefully and 
consider how any data provided 
might be used in your answer. 

Examiner Tip
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 This answer is fi ne for one mark but stops 
short. 

Examiner CommentsExaminer Comments

 There are two marks for this question, so two marking 
points will be needed. 

Examiner Tip
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 Again a key point in the logic of the answer is 
omitted. 

Examiner CommentsExaminer Comments
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Question 20 (a) 

 

 There were many high-scoring responses to this question but relatively few that showed a 
clear distinction between structure (what particles are present and how they are arranged) 
and bonding (how the particles are held together). This lack of clarity often resulted in 
needless repetition. The mark most usually lost by candidates who otherwise scored well 
was for the idea of a lattice structure i.e. an ordered three dimensional array of particles. 
The most frequently scored marked was for delocalized electrons although these were all too 
often described as part of an ionic or molecular structure. 'Metallic bonding' was sometimes 
the sole description offered in 20(a)(ii) and some candidates appeared to be describing 
the bonding between two different metals. There were many superfl uous descriptions of the 
physical properties of metals. 

 

 

  

  

 

 This response scores maximum marks but 
there is a great deal of repetition because 
the candidate seems uncertain of the 
distinction between structure and bonding. 

Examiner CommentsExaminer Comments

 Structuring your answer to 
this type of question is vital. 
Using bullet points may help. 

Examiner Tip
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 An excellent answer covering the key 
points clearly and in good detail. 

Examiner CommentsExaminer Comments
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 A good description of the particles present in a 
metal and of metallic bonding but no mention of 
the arrangement of the metal ions (lattice). 

Examiner CommentsExaminer Comments
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 Question 20 (b) 

 

 This question tested candidates understanding very effectively. Confusion often arose 
between bond strength and ionization energy and between ion charge and nuclear charge. 
Candidates who had a good grasp of the nature of metallic bonding, not surprisingly, scored 
well on this question. 

 

 

  

  

 

 

 

 

 

 

  

  

 A well-constructed answer. 

Examiner CommentsExaminer Comments

 In this type of question it is 
important to do more than state the 
facts e.g. Mg 2+  has a larger charge. 

Examiner Tip
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 This answer ignores the link between 
marks available and the number of distinct 
points the candidate is expected to make. 

Examiner Comments

 This answer ignores the link between 

Examiner Comments

 Use the clues in the paper such as 
marks and space for an answer. 

Examiner Tip

 The candidate makes a promising 
start and then veers off into a 
discussion that seems to be more 
about ioniization than melting. 

Examiner Comments

 The candidate makes a promising 

Examiner Comments
Read what you have written and 
check that it answers the question. 
If nuclear charge determined melting 
temperature, potassium would have a 
higher melting point than aluminium!

Examiner Tip
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     Question 20 (c) 
 

 Most candidates scored well on this question although few candidates appreciated the 
distinction between the ideas of electrons moving and fl owing under a potential difference. 

 

 

  

  

 

 

 

 

 

 

  

 This candidate identifi es the delocalized 
electrons as the charge carriers but does 
not provide any further information. 

Examiner CommentsExaminer Comments

 Two marks means two scoring points. 

Examiner Tip

 A typical answer scoring two marks. 

Examiner CommentsExaminer Comments
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 This response confuses the current (a 
fl ow of electrons) and the transmission 
of heat energy through a solid. 

Examiner CommentsExaminer Comments
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Paper Summary

Do look for clues on the question paper. The number of marks for a question indicates the 
the number of scoring points the examiner will be looking for and the number of lines shows 
the maximum likely length of a reasonable reponse.

Try to ensure that you understand the basic terms used in advanced level chemistry and the 
differences in meaning between terms used in a particular context; the terms orbital, sub-
shell and quantum shell in electronic structure are examples of terms each with a distinctive 
meaning that need to be understood clearly.

You can expect to be tested on your knowledge of practical techniques and how to carry out 
the standard experiments which are also tested in the coursework.
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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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