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Introduction
This paper gave candidates an opportunity to show their knowledge and understanding with 
a range of questions covering the different topics. Several of the questions differentiated 
very well for the more able candidates, whilst less able candidates were also given plenty of 
opportunity to show what they knew. The following selection of examples from the paper 
with accompanying feedback and tips is a useful resource to help with highlighting areas of 
strength and opportunities for improvement.
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Question 1 (a) (i)
This proved a good opening question for many candidates, who were able to demonstrate 
a very good understanding of how to carry out a flame test. Most knew to use hydrochloric 
acid, either to clear the nichrome wire loop to help the solid stick to the loop or to provide 
chloride ions for better flame colours. Some continue to use metal wires or innoculation 
loops or other methods of placing the sample in the flame which are not good enough for 
marks. 

The following response was awarded 1 mark.

This candidate was typical of those 
who used something other than the 
expected nichrome or platinum wire 
for the flame test. This did not score 
the first mark but was able to score the 
second.

Examiner Comments

Attention to detail in practical methods 
is required to get the full benefit in 
questions on these techniques in 
examinations.

Examiner Tip



5GCE Chemistry 8CH0 01

Question 1 (b)
Many candidates interpreted their test results and identified the presence of potassium 
ions and the production of carbon dioxide. Many came up with the answer of K2CO3, whilst a 
few suggested KHCO3. Incorrect answers included KCO3 which scored one mark and KCO2, 
which did not. Some wrote equations, but generally could still score the mark if it was clear 
what they were suggesting the substance was, but all candidates should be encouraged to 
read the questions very carefully.

This response scored both marks.

This is a typical, fully correct answer. 
This candidate has done some working 
out but the answer is clearly identified.

Examiner Comments

Underlining or putting your answer in a 
box, as this candidate has done, makes 
it easy to find and mark and helps to 
organise your answers.

Examiner Tip

The correct ions, but not correctly 
balanced as far as charge is concerned, 
KCO3 scores one mark out of the two 
available.

Examiner Comments
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Question 2 (a) (ii)
Some of the diagrams here were extremely good. The bonding in water and intermolecular 
forces between water molecules had clearly been studied by many candidates, though they 
were not necessarily able to identify the angle of the bonds in the question. A particularly 
common mistake was to put the arc for the 180o hydrogen bond angle solely on the 
hydrogen bond.

This diagram is full of useful 
information such as lone pairs 
of electrons and partial charges. 
Unfortunately the 180o angle is not 
the right one though the second angle 
required is correct. The diagram does 
not have the O-H-O angle of 180o 
drawn correctly and consequently this 
did not score any marks.

Examiner Comments

Read the question twice to make sure 
you know exactly what to do. It is 
particularly important in drawings of 
structures to make sure the distances 
and angles are appropriate. 

Examiner Tip

This elegantly drawn example scored 
both marks.

Examiner Comments
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Question 2 (a) (iii)
A number of candidates were able to explain how the hydrogen bonds resulted in a greater 
space between the molecules as they were arranged in a lattice arrangement. One or two 
thought that the spaces between the molecules, however, were filled with air and that it was 
this that made the ice less dense which prevented them from scoring this mark. A number 
of scripts referred to the hydrogen bonds taking up more space but made no reference to 
the molecules of water.

This is an example where one mark 
was scored for the increased space 
between the water molecules.

Examiner Comments

This candidate has highlighted the 
question to try to help themselves 
to focus on what is required – a very 
useful technique.

Examiner Tip

Here the candidate has described the crystal 
structure of the ice as well as describing gaps, in 
which liquid water can be filled, so this was an 
example where 2 marks were awarded.

Examiner Comments
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Question 3 (a)
The question was extremely well answered. Most candidates gave the expected correct 
response, but a number gave an acceptable answer where they showed all three of the 
p-orbitals in the same diagram. 

A very nice example of an s-orbital and 
a px orbital worth 2 marks.

Examiner Comments

Diagrams are best kept simple, as 
this one is. Shading is generally not a 
particularly useful thing in chemistry 
diagrams and is often best avoided.

Examiner Tip
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Question 3 (b)
The definition of the first ionisation enthalpy was tested regularly on the previous Advanced 
level specification, and candidates had clearly been made aware of the important parts of 
this definition. There were very many fully correct answers, with some including the use of 
an equation to help their explanation. Overall the question was well answered.

This response gained 2 marks.

This is an excellent example including 
all the vital facets of the definition and 
is worthy of 3 marks.

Examiner Comments

A Glossary of the common definitions 
is a very useful revision aid. Use past 
paper mark schemes and examiners' 
reports to identify exactly what is 
required for each one.

Examiner Tip

Unfortunately, this otherwise very good 
definition has omitted the important word 
atom which it is vital to include.

Examiner Comments

Learn definitions with great care and 
attention to detail.

Examiner Tip
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Question 3 (c) (i)
A surprisingly large number of candidates did not appear to realise that this was a question 
to be attempted. There were many blank diagrams, and even some with labelling on the 
points given. Candidates really should be encouraged to read carefully what they need to 
do rather than jumping to conclusions. Of those that attempted this question, some were 
obviously familiar with this diagram but there were a significant number who appeared not 
to have seen it before as they produced some unlikely suggestions for the remaining points, 
the most common of which was a zig-zag pattern. 

This is a typical example of a good attempt at this question. The point for H is about at the 
same height as that of F. It should have been plotted between F and G. This point was given 
the benefit of the doubt, and this allowed a score of 2, with the points at I and J above H in 
the expected rising line, and below A and B the elements which would be in the same group. 
Unfortunately this candidate did not plot the final point for K so was unable to score full 
marks.

It is important that candidates are 
familiar with, and can recall and 
explain, graphical relationships, 
including this between element and 
first ionisation energy.

Examiner Comments

Read the question carefully, this one 
clearly says plot the next five elements 
and only four were plotted.

Examiner Tip
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Question 3 (c) (ii)
This compared compound C, an element in group 1, with D in group 2. Candidates were 
required to recognise this from the graph, in particular the large group between B and 
C indicating the beginning of a new shell of electrons. The context of this question was 
slightly unusual making it a little challenging, but for many candidates it was relatively 
straightforward. Candidates finding this type of question more difficult should be 
encouraged to start with a basic idea, for example the number of protons in the nucleus of 
the atoms and the position of the electrons being lost. In this case both electrons were lost 
from the same s-orbital and the number of protons in D was one higher than in C. Further 
information, such as the number of shielding electrons and the distance of the electrons 
from the nucleus can then be included. In this question only basic information was required 
for the marks.

This example demonstrates an 
understanding that the number of 
neutrons attracting the electron being 
lost has increased from C to D, but the 
change in ionisation energy observed 
requires them to be in the same type 
of orbital, and this has not been clearly 
shown, so this answer scored 1 mark.

Examiner Comments

Be sure to think carefully about what 
information is needed to fully answer 
the question. Don't forget to include 
the most basic information as this is 
often the starting point on which the 
answer builds.

Examiner Tip
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Question 3 (c) (iii)
Candidates found this question rather more challenging than the last. Many were convinced 
that the electron in the outer shell of E being removed was further from the nucleus than 
the outer electron in D, just because it was an electron in a new sub-shell. Recognising that 
the electron was in a new sub-shell and was shielded by more electrons between itself and 
the nucleus was the key here. Good candidates were able to answer accurately and scored 
well.

This response was awarded 2 marks. It was felt that the candidate was saying that the 
electron in the p-orbital which was being removed from Element E was further from the 
nucleus than its own s-electrons, which is true, rather than those of Element D which they 
are not. This answer was one which just scored full marks.

Candidates should be very clear that 
not all s-orbitals, even those in the 
same shell, are the same distance from 
the nucleus in all elements. 

Examiner Comments

Think very carefully about the position 
of the electrons being lost in the two 
elements. Whilst electrons in the same 
shell, or even sub-shell, will be a similar 
distance to the nucleus in different 
elements they will not be the same 
distance. The atom gets smaller as 
you go across the period so equivalent 
electrons get closer to the nucleus.

Examiner Tip
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This candidate scored 1 mark for recognising that a new sub-shell of electrons had been 
started. Unfortunately stating that the atomic radius of E was greater than D prevented a 
second mark from being scored.

This example is typical of candidates who were muddled 
about atomic radius. This candidate may have an idea of 
fixed sub-shells which are always the same distance from 
the nucleus, so adding a sub-shell increases the radius, 
when in fact the radius is less due to the increase in 
protons in the nucleus.

Examiner Comments
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Question 4 (a)
Candidates found the writing of the ionic equation in these questions extremely challenging, 
and it differentiated well for higher ability candidates. The first equation was a well-known 
one and required little prompting, with many candidates scoring here, though there were a 
number of errors, including not balancing the charge with the number of electrons and not 
putting the electrons on the correct side of the half-equation. Equation (ii) was probably the 
most challenging as candidates were required to work out what to include in the equation 
and needed to identify that water would be formed as a product. Equation (iii) was easier 
as the candidates are expected to know the full equation for this reaction so only needed to 
convert it into an ionic equation. Some used this equation to help to write their answers for 
equation (ii). Part (iv) allowed many candidates to score 1 mark for being able to describe 
disproportionation, with many able to identify what was happening to chlorine in the 
equation, even if their equation (iii) was not totally correct.

   

This is a typical example of a candidate 
struggling to write the ionic equations 
but knowing the definition of 
disproportionation.

Examiner Comments

Practice, practice, practice with ionic 
equations. Don't forget the electrons, and be 
sure that the charge is equal on both sides. If 
it is not, the equation is unbalanced.

Examiner Tip
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Such a small slip, on an otherwise excellent 
answer means this candidate dropped one of 
the marks which were available. In (a)(i) you 
will see the mistake, 1/2Cl not Cl2. A simple 
mistake (it was correct in the crossed out 
version). The other parts were all very good.

Examiner Comments

As well as read the question twice, if you 
have time read the answers twice too!

Examiner Tip

Question 4 (a)
Candidates found the writing of the ionic equation in these questions extremely challenging, 
and it differentiated well for higher ability candidates. The first equation was a well-known 
one and required little prompting, with many candidates scoring here, though there were a 
number of errors, including not balancing the charge with the number of electrons and not 
putting the electrons on the correct side of the half-equation. Equation (ii) was probably the 
most challenging as candidates were required to work out what to include in the equation 
and needed to identify that water would be formed as a product. Equation (iii) was easier 
as the candidates are expected to know the full equation for this reaction so only needed to 
convert it into an ionic equation. Some used this equation to help to write their answers for 
equation (ii). Part (iv) allowed many candidates to score 1 mark for being able to describe 
disproportionation, with many able to identify what was happening to chlorine in the 
equation, even if their equation (iii) was not totally correct.

   

This is a typical example of a candidate 
struggling to write the ionic equations 
but knowing the definition of 
disproportionation.

Examiner Comments

Practice, practice, practice with ionic 
equations. Don't forget the electrons, and be 
sure that the charge is equal on both sides. If 
it is not, the equation is unbalanced.

Examiner Tip
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Question 4 (b)
Here candidates scored very well, being able to recall the formula of the chlorate (V) ion. In 
this question we did accept the formula of a typical product, e.g. NaClO3. Candidates were 
also able to correctly state the oxidation number of +5.

This is a typical correct answer.
Examiner Comments
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Question 4 (c) (i)
This equation was surprisingly hard for candidates to remember. There were many ways 
found for an incorrect answer, commonly including water, hydrogen ions or electrons in 
the final equation. Bromine as Br rather than Br2 was quite common and so were missing 
charges on ions. 

Carefully count atoms and ions of an 
element on each side of the equation 
and charges on each side as both must 
balance. This one has one minus on 
the left and two on the right.

Examiner Tip

This unbalanced equation with the 
correct species unfortunately did not 
score a mark.

Examiner Comments

This example included hydrogen in the 
answer, and so did not score.

Examiner Comments
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Question 4 (c) (ii)
Candidates were able to answer this very well, with both chlorine and bromine available to 
choose a hazard that accompanies their use.

An example which gains the first mark 
but not the second as a face mask is 
insufficient for use with bromine here.

Examiner Comments

Always try to be precise about sources 
of a hazard and match the precaution 
to it as this candidate has tried to do.

Examiner Tip
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Question 5 (a) (i)
This question was very well answered, with most candidates able to give the electronic 
configuration for magnesium atoms.

Question 5 (b)
This was well answered by many candidates, with most scoring at least one mark out of the 
two available. 

This is an excellent example of a 
response which scored both marks. 
Clearly the candidate recognises that it is 
the mass of an atom that is being defined 
and also the relevance of carbon-12.

Examiner Comments This is another definition for the 
Glossary. It is important that the sense 
of the definition is correct as well as 
using the correct terminology.

Examiner Tip

This candidate has confidently demonstrated their 
understanding of the relative mass compared to 
carbon-12, but this is not clearly about an atom of 
an isotope, so only scored one mark.

Examiner Comments
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Question 5 (d)
This calculation was extremely well done in general. Many were able to score full marks, 
laying out their work in an easily understandable way. Some assumed the isotopic mass 
of the missing isotope was 24 and calculated the relative atomic mass, which limited their 
marks as this was not what they were asked to do.
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Some candidates decided to assume that the value was 24 and then calculate the value of 
the relative atomic mass. This was not what they were asked to do, however.

This clearly laid out example was 
a good answer scoring full marks.

Examiner Comments

Clearly laid out answers are both easier 
to read and mark but they also help 
to organise and direct your thoughts 
during a calculation when the route to 
the end may not always be obvious.

Examiner Tip

This example of the approach outlined 
scores 1 mark for the percentage of 
the third isotope.

Examiner Comments
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Question 6 (a) (i)
This equation proved more straightforward for candidates than the ionic equations in 
Question 4. Here, many demonstrated a good understanding of equation writing, with many 
correct answers in a number of formats. Incorrect answers commonly included Cl3 or B2.

Question 6 (a) (ii) and (iii)
Recognition that boron could have an incomplete octet in its outer shell was necessary 
for this question. Most candidates were able to realise this, but some lost marks by not 
including the outer shell electrons in the boron. Some believed that boron had a lone pair, 
but still stated confidently that it did not in part (iii) so were still able to score both marks for 
the shape of the boron trichloride.

This example is missing the outer electrons from the chlorine, so 
cannot score the mark in (i), but they have described the electrons 
in the outer shell of boron in (ii) so score the first of the two marks 
here. This candidate then describes the repulsion between the boron 
to chlorine bonds as equal. This does not say that the repulsion is a 
minimum or that the separation is a maximum, an understanding of 
which was required for the second mark.

Examiner Comments
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Question 6 (b)
This calculation, which is of an unusual type compared to the previous specification, was 
very well answered by some. An approach calculating the empirical formula of aluminium 
chloride was expected, though not necessarily required. Some candidates used the ideal gas 
equation to find the number of moles and combined this with the mass of solid to find the 
molecular mass and hence the formula, which was an acceptable approach.

This is a nice example of the approach to the question of calculating the value for the 
molecular mass and then the molecular formula. 
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This candidate has demonstrated an 
understanding of the 1 to 3 ratio for 
the aluminium and chlorine, though 
this was not required for full marks to 
be given.

Examiner Comments

This candidate has correctly converted 
the pressure value into pascals, but 
has gone wrong with the volume value, 
which should be divided by 1,000,000 
not multiplied by 1,000. Consequently 
this scores one for correctly using the 
equation with incorrect values.

Examiner Comments
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Question 6 (c)
Candidates were not expected to know that AlF3 is a giant covalent structure; they were 
expected to deduce from the high sublimation temperature that it was a giant structure, 
perhaps ionic. They know the structure of Al2Cl6 and were expected to deduce that AlCl3 was 
also covalent. They were also expected to know that the shape of BCl3 is the same as that of 
AlCl3, trigonal planar, so it would be non-polar. Instead a range of scenarios were presented 
for the bonding and structure of the two substances and hence the reason for their 
sublimation temperatures. Most candidates sensibly quoted and used the electronegativity 
data so gained some credit.

This is a very good answer scoring all 6 marks. 
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Carefully consider which six points 
might be required on a six mark 
question. Then try to link these into a 
coherent argument. This candidate has 
done that and scores all six marks.

Examiner Comments

It is important to practice these longer 
answer questions. Try to identify the 
six key points (indicative points) which 
are identified in the mark scheme.

Examiner Tip
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This candidate has tried to explain electronegativity 
differences in fluorine and chlorine rather than use 
the values to consider structure and bonding. Though 
much of what is written in paragraphs one and two is 
true, it is not worth any marks. Paragraph three scores 
two indicative points, and so the final score is two as 
not enough has been covered to demonstrate good 
linking of information.

Examiner Comments
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Question 7 (a)
This question produced a range of scores for candidates. Some found the calculation 
too difficult to attempt, but could still score either one or two marks for filling in the data 
correctly and calculating a mean titre. The calculation itself required candidates to calculate 
the moles of sodium carbonate in the 10cm3 portions; realise that twice as many moles 
of HCl would be present in the titre volume and hence calculate the concentration of the 
hydrochloric acid.

This candidate has made a very good attempt. The table is completed correctly with all ticks 
and values to 2 decimal places. The initial step of the calculation to find the mean titre is 
correct, but then there are a number of steps leading to a value of 1.02 mol dm-3, suggesting 
the candidate has not divided by 10 to find the moles of sodium carbonate in the volume of 
solution used in the titration. This scored 4 marks out of the 5 available.
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The calculation here is rather 
unstructured and would benefit greatly 
for some comments as to what is being 
calculated. This would make the answer 
clear for both the candidate and the 
examiner marking the work.

Examiner Comments

Structure your calculations to show 
clearly what is being calculated.

Examiner Tip

This is another good attempt, but scores only 2 of the 5 marks. The initial data is 
completed correctly, but only 2 of the 3 concordant titres are ticked. The candidate has 
not divided the number of moles of sodium carbonate by ten to find the number in 10 
cm3 so loses a mark here. The rest of the calculation is correct, but the answer is given to 
4 significant figures which shows greater precision than is possible with the data.

Examiner Comments
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Question 7 (c)
Candidates have clearly attempted a considerable amount of titration in their courses. There 
were many good answers with many candidates scoring full marks. Some candidates 
needed to read the question more carefully as they were discussing perfectly valid 
approaches the technician could take to obtain a good result, but not at the point just 
before and at the neutralisation point as the question required. This question began with 
the command 'Explain' so the candidates needed to say what could be done and why it 
would make the result more accurate. We were looking for two major things which should 
happen in the titration at around the end point which were drop by drop addition to ensure 
the end point was not overshot and swirling of the mixture to ensure it was homogenous so 
all the acid and alkali could react. In addition, one of the remaining ideas could be used to 
secure the third mark, with most candidates using a white background to more clearly see 
the colour change.

This candidate scored 2 marks for the first two very sensible suggestions. The third 
suggestion is rather unusual and did not score.

Remember in 'Explain' questions that 
some justification of the point being 
made is required. This is done here in 
the first two sentences.

Examiner Comments

Justify your points in an 'Explain' 
question.

Examiner Tip



31GCE Chemistry 8CH0 01

Question 8 (a)
Although some candidates were unsure of the state of calcium chloride in the product of 
this reaction, most scored well. In (ii) a relatively straightforward relative formula mass 
calculation was handled well by most candidates. Many candidates know how to approach 
part (iii) but were not sufficiently precise in their demonstration that the hydrochloric acid 
was in excess for the second point so quite a few scored only 1 mark.

This example has an incorrect state symbol 
for calcium chloride in an otherwise correct 
equation. The molar mass is correctly 
calculated and used in (iii) to calculate the 
moles of calcium carbonate, but the moles 
of acid is not correct. This scored 1 mark for 
each of the three part questions so a total of 3 
marks for part (a).

Examiner Comments
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Question 8 (b) - (c)
These questions were quite challenging. The graph drawing and explanation of the plot 
were generally of a reasonable standard, though there is some scope for practice here. In 
general axes were labelled and lines of best fit were appropriate, with most points plotted 
correctly. The point most likely to be plotted incorrectly was the one for mass 0.5g and 
volume 115 cm3 which was often plotted at 105 cm3. The data points on a graph should 
cover at least half the graph paper. Graphs can normally be plotted which conveniently 
cover all or most of the available graph paper.
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This example has a very good graph, scoring both of the available 
marks, and the description of the relationship between the mass 
and volume as a straight line through the origin is exactly what 
was expected. The final calculation of molar volume however is 
confused so did not score.

Examiner Comments

You should aim to fill the available 
graph paper with your graphs.

Examiner Tip
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This example has a graph which only fills half the paper, so the points do not cover sufficient 
of the graph paper to allow for full marks in (i). The description of the line is not enough 
in (ii) to score that mark. In part (iii) the answer is a factor of 1,000 out. Unfortunately it is 
not clear where the value of 0.8695652174 comes from so it is not clear where the answer 
comes from. It did not score any marks.
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Label your calculations to say what is 
being found and where the numbers 
come from. Plotted graphs should have 
axis which fill most of the paper and 
points which cover over half.

Examiner Tip

A commentary on the source of the 
value given in the answer might have 
allowed marks to be scored as this 
answer is a factor of 1,000 out so may 
be worthy of credit.

Examiner Comments
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Question 8 (d)
This question was a very challenging end to the paper. A few candidates knew that carbon 
dioxide was soluble in the reaction mixture and were able to deduce that the initial pinch 
of carbonate would saturate the solution. There were some very interesting attempts 
to answer the question which had some credit, for example suggesting that the whole 
apparatus would be filled with carbon dioxide rather than air, but these were not sufficient 
and with only one mark available, did not score.

This is an example of one of the relatively 
few good answers to this question.

Examiner Comments
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Paper Summary
Based on the performance on this paper, candidates are offered the following advice:

• Candidates should aim to read the questions with great care in order to establish exactly 
what is being asked. It is easy to begin reading a question and leap to a conclusion as to 
where a question is leading which may be the wrong one. If time allows, reading through 
the answers twice is also an excellent way of picking up slips and mistakes.

• In common with all papers in this specification, the majority of calculations are now 
unstructured and require thought as to how to work through the information. There 
may well be more than one route so it is important to explain to the examiner what 
you are trying to do. This will help with the marking of your work, but it will also help 
to organise your thoughts and ensure that your calculation is travelling in the right 
direction!

• Within these calculations the phrase 'to an appropriate number of significant figures' will 
be seen. This should prompt a search for the data with the lowest precision as it is this 
which will determine the appropriate number of figures.

• Sloppy use of terms such as charge density, effective nuclear charge, shell, sub-shell and 
orbital is a place where marks can be lost. Make sure you know exactly what each one 
means so you use them in the appropriate context.

• The longer 6 mark questions require practice. Try to identify what the six key 'indicative 
points' might be and then construct your argument around these.
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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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