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Introduction

This single award paper is new to International GCSE and it is the first time that this paper is being
examined. The exam paper is a 60 mark paper and candidates are given 70 minutes to complete it.

Although candidates had probably seen some sample assessment material they had not had any
access to past papers so may have been uncertain what to expect.

Question 1 was answered well by the majority of candidates but the rest of the paper proved to be
more challenging. Areas which proved particularly difficult were the extended writing questions,
calculations and the writing of chemical formulae and equations.

Questions which just required recall were not particularly well answered, which implies that more
thorough revision is required by many candidates.

It was also apparent from candidate performance, that more experience in doing chemistry
experiments is needed.

The last extended writing question on structure and bonding proved to be the most challenging for
many candidates. More practise on answering this type of question should help to improve
understanding of this topic. Candidates would also benefit from practising chemical calculations
and writing chemical equations in order to improve performance on this paper in the future.
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Question 1 (a) 

The majority of candidates answered this question correctly gaining all three marks. A common
error was to mix up protons and neutrons which limited them to one mark.

Question 1 (b) 

This question was answered well by the majority of candidates, but a common error was to think
that the nucleus was the first electron shell.

Question 1 (c) (iii)

Only around half of candidates correctly identified boron. Carbon was the most common incorrect
answer, presumably because the mass number was 12. A few who confused atomic number and
mass number thought it was magnesium. Candidates need to realise that it is the number of
protons which defines an element not the mass number.
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Question 2 (a) (ii)

Several candidates included atomic numbers and the relative formula mass of FeS giving an answer
of 88, even though the formula of iron(II) sulfate was given in the stem of the question.

This candidate has shown their working clearly and the evaluation is correct, so
both marks can be awarded.

This candidate has selected the correct relative atomic masses, but has failed to
multiply the 16 by 4. One mark can be awarded here for selecting the correct
masses and using them in the calculation.

When doing a relative formula mass calculation, candidates must take into account
the number of each atom present in the formula.
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This candidate has used atomic numbers instead of relative atomic masses in their
calculation, so no marks can be awarded.

Candidates need to realise that they will not be awarded marks for using atomic
numbers in calculations. The relative atomic mass is the one above the symbol of
the element in the Periodic Table and is the larger of the two numbers.
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Question 2 (b) (i)

Only around a quarter of candidates realised that the mixture is warmed to increase the rate of the
reaction.

This candidate correctly states 'to increase the rate of reaction', receiving 1 mark.

It is true that the particles will gain kinetic energy, but this is not answering the
question as there is no reference to this causing the reaction rate to increase.
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Question 2 (b) (ii)

Many candidates thought they would see fumes or vapour or that there would be a smell coming
out of the solution. These answers are not creditworthy as hydrogen is a colourless, odourless gas
and the only observation is fizzing or bubbles forming in the solution.

Question 2 (b) (iii)

Surprisingly, only about a third of candidates gave a correct test for hydrogen. 'Squeaky pop test'
was a common answer, but this is insufficient for the mark. When describing a test candidates need
to state how the test is performed and give the result of the test. Candidates need to refer to a
lighted splint in their answer, and say that the result of the test is a (squeaky) pop. Some lost the
mark by confusing this with the test for oxygen and saying that a glowing splint is used.

Question 2 (c) (i)

Only about a quarter of candidates gained a mark for this question. Many just wrote about
reactants being used up or particles running out of energy. Others just stated that 'all the hydrogen
has been given off'. The clue here was in the question, as the candidates are told that some iron
filings remain, which should prompt them into realising that it is the acid that has been used up.

The candidate states that the acid has been used up, so the mark can be awarded.

Candidates need to read the questions carefully and pick up on necessary
information which has been given in the stem of the question.
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Question 2 (c) (ii)

Only a small minority of candidates wrote a correct equation.

A correct equation which can be awarded the mark.
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This candidate does not seem to know the formula of sulfuric acid and has not
included hydrogen in the equation even though it is stated that hydrogen is given
off in Q02(b). No marks awarded.

Candidates need to use the information in the question to help them write a correct
equation. The formula of iron(II) sulfate has been given in the stem of the question
and they have been told that hydrogen is given off. Candidates should know that all
acids contain hydrogen in their formula and they should learn the formulae of
common acids as these are often needed when writing chemical equations. They
should also learn which elements have diatomic molecules.
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Question 3 (a) 

The majority of candidates scored 0 marks for this question. Those who scored 1 mark normally did
so by naming hydrochloric acid and thinking that it was reacted with sodium. Candidates need to
realise that although sodium is an alkali metal, it is not an alkali, and reacting sodium with
hydrochloric acid would be dangerous as it would be likely to explode.

A correct answer which scores both marks.

In this example both names and formulae have been given.

If names are asked for it is probably best to avoid giving formulae as well. In this
example the formulae would not have been penalised even if they were incorrect,
but this is not always the case.
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This was a very common incorrect answer which is not creditworthy. It may be true
that sodium chloride could be prepared by reacting sodium with chlorine, but the
question asked for the names of the acid and alkali used to make sodium chloride.

Candidates need to know that salts are normally prepared by reacting the
appropriate acid with a suitable base or alkali, not just by reacting two elements
together.
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Question 3 (b) 

A common mistake was to assume the sodium chloride was already a solution, thus limiting them
to a maximum of two marks.

This is a complete answer which scores all four marking points. The candidate
clearly understands what they need to do to obtain a pure, dry sample of sodium
chloride.
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This is a clear concise answer which scores 3 marks. The second marking point has
not been awarded as the candidate has not warmed or stirred the mixture.
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This candidate has assumed that the sodium chloride is already a solution, so they
have not added water and so cannot be awarded the first two marking points.
However, they can score the third marking point as they have filtered to remove the
glass. Nothing else after the first sentence is necessary as they are just repeating
what they have already said. They have not gone on to remove the water from the
sodium chloride solution so the fourth marking point cannot be awarded, so just 1
mark for this answer.

When answering questions of this nature candidates should not waste time
repeating themselves.
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Question 4 (a) (i)

The majority of candidates knew that hydrocarbons contain hydrogen and carbon, but many
omitted the reference to only hydrogen and carbon, limiting themselves to 1 mark. A significant
number wrote about a mixture, element or atom containing hydrogen and carbon, which limited
them to a maximum of 1 mark.

A correct answer which scores both marks.

This candidate has lost a mark for referring to 'hydrogen and carbon molecules'
instead of atoms which is incorrect, however, as they have stated 'only hydrogen
and carbon' they can still score the second marking point.
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Question 4 (a) (ii)

Candidates struggled to give a correct general formula for an alkane. It is important that candidates
learn the general formulae for this paper as outlined in the specification.

A correct, general formula which is clearly written, so the mark can be awarded.

Question 4 (b) 

Around half the candidates knew fractional distillation was used to separate crude oil into fractions.
If candidates wrote just distillation, it was not sufficient to score the mark.
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Question 4 (c) 

Only around a quarter of candidates scored both marks for this question.

This is a good answer which mentions carbon monoxide and clearly explains why it
is dangerous, so both marks can be awarded.

This candidate can be awarded 1 mark for mentioning carbon monoxide, but saying
it is harmful for our body is too vague and insufficient to gain the second mark.
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Candidates should avoid use of the word 'harmful' in questions of this nature as it
does not specify in what way the carbon monoxide is actually harmful.

Unfortunately, this candidate has referred to carbon dioxide rather than carbon
monoxide so no marks can be awarded. Even if they had mentioned carbon
monoxide they would not have scored the second marking point as they have just
stated that it is dangerous for humans and animals, which is the word used in the
stem of the question, so is not creditworthy.

Candidates need to avoid repeating words used in the stem of the question in their
responses as this is not going to be creditworthy.
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Question 4 (d) (i)

The majority of candidates gained at least 1 mark here, usually for stating that petrol is flammable.

This is a very good answer which raises three points, but as the question is only
worth two marks, two marks are awarded.
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Question 4 (d) (ii)

Very few candidates gave the answer of petrol being more volatile. The majority who scored the
mark here did so by stating that petrol is more flammable.

This is a common correct answer, which is enough to score the mark.

Although this candidate has attempted to compare petrol with fuel oil they have
just said it is more reactive, which is too vague. Reference to volatility or
flammability is required for the mark to be awarded.
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This candidate has stated that petrol can cause an explosion, but there is no
comparison with fuel oil so the mark cannot be awarded.

If they had said that petrol is more likely to cause an explosion than fuel oil then the
mark could have been awarded.

Candidates need to be aware that when asked to make a comparison, comparative
words such as more or less need to be used in their answer to gain credit.
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Question 5 (a) (i)

A common incorrect answer was purple, implying that candidates had misread the question and
were thinking about the colour of universal indicator in an alkaline solution, rather than a flame
colour.

Question 5 (a) (ii)

Those candidates who realised the flame colour was due to the prescence of lithium ions often
wrote just Li without the charge or the word lithium. Lithium hydroxide and Li- were also seen.

Question 5 (a) (iii)

A common error here was to think that the litmus solution turns purple in alkaline solution,
probably because candidates confused litmus solution with universal indicator. Some candidates
who said that the litmus solution turns blue failed to score the second mark, as they did not state
that an alkaline solution forms. It was very rare to see any candidates mentioning OH- or hydroxide
ions.

This is a good answer which scores both marks.
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This candidate has stated that the litmus solution turns blue or purple. This is a
contradiction as litmus solution is purple in neutral solution, so the first marking
point cannot be awarded. This would have been an acceptable answer if the
solution used was universal indicator. However, the second marking point can still
be awarded for stating that the solution is alkaline.

If candidates give two answers for a question and one is correct and one incorrect,
the incorrect one will cause them to lose the mark.

24     IGCSE Single Science 4SS0 1C



Question 5 (b) (i)

The majority of candidates gave at least one correct observation for this question, usually by
referring to fizzing or bubbles.

This is a good answer which scores both marks.
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'A gas is given off' is not an observation and is not creditworthy. However, this
candidate has also said that the sodium fizzes, so 1 mark can be awarded. The
candidate has also mentioned that the sodium moves around the water surface,
but this is just repeating what is in the stem of the question and so is not
creditworthy.

Candidates need to realise that when asked for two other observations, repeating
the ones given in the stem of the question is not going to be credited.
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Question 5 (b) (ii)

Less than half the candidates balanced this equation correctly. Some just put a 2 in front of all the
species in the equation, which defeats the point of balancing an equation. A few put 0 in front of
the H2 which is incorrect. If a species does not need a number in front to correctly balance the
equation, the safest thing is to leave it blank.

Question 5 (c) (i)

Those candidates who answered this correctly usually mentioned a flame, or the potassium
catching fire, or reacting more vigorously. A significant number of candidates just said that
potassium is more reactive than sodium, which is not creditworthy, as it is not an observation.

Question 5 (c) (ii)

Surprisingly, many candidates thought the solution was acidic and gave a pH value under 7. A
significant number also thought it was neutral and gave a pH value of 7.
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Question 5 (d) 

Many candidates just stated that rubidium is more reactive than potassium which is insufficient to
score any marks here.

This is a good answer which can be awarded both marks.

This candidate can be awarded 1 mark for saying that rubidium is below potassium
in the Periodic Table. There is no reference to the reactivity increasing down the
group so the second marking point cannot be awarded.
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Question 6 (a) 

Around half the candidates scored both marks here. Those who scored 1 mark usually did so
because they failed to give their answers to the nearest 0.5 oC.

This is a fully correct answer so both marks can be awarded.
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This candidate has given the correct temperature readings but the first two
readings are missing the zero after the decimal point, so only 1 mark can be
awarded.
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The third and fourth readings here are incorrect as they should have been read to
the nearest 0.5 oC, so just 1 mark can be awarded for the first and second reading.
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Question 6 (b) (i)

This is a good answer which states that magnesium is more reactive than the other
metals, so the mark can be awarded.

This candidate has not compared the reactivity of magnesium to the other metals
so the mark cannot be awarded.
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Question 6 (b) (ii)

The majority of candidates scored at least 1 mark here, usually for saying that silver does not react
with the copper(II) sulfate solution.

This is a good answer which scores both marks.

This answer scores the first marking point, but there is nothing else worthy of
credit, so just 1 mark can be awarded.
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This answer is enough to score the second marking point, so just the 1 mark can be
awarded.
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Question 6 (c) 

This question proved very difficult for the majority of candidates. Many candidates stated that the
temperature rise would be larger, which meant they automatically lost both marks.

This is a very good answer which explains clearly why the temperature rise will be
lower.
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Question 6 (d) 

Many candidates scored zero here as they could not recall the equation needed to find Q, so they
did not know how to use the data given in the question. For those that did know the equation, a
common error was to use 1g for the mass, leading to an answer of 63J.

This is a very good answer. The working is clearly shown and the correct answer in
kJ is written on the answer line, so all 4 marks can be awarded.
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This candidate has quoted the correct equation to find Q and so can score the first
mark. They have then gone on to use 1g instead of 45g in their calculation so the
second mark is not awarded. However, they have evaluated their answer correctly
so the third mark can be awarded as an error carried forward mark. This mark is
dependent on the candidate having multiplied a mass by 4.2 and a temperature
change. The fourth mark is not awarded as there is no conversion to kJ, so this
candidate scores 2 marks.

Candidates need to learn the equation to find Q because failing to do so is likely to
mean that they will score 0 for this type of calculation. If this candidate had just
written 63 on the answer line without showing any working, no marks could be
awarded, which illustrates the point that candidates should always show their
working so that error carried forward marks may be awarded.
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Question 7 (a) 

The majority of candidates scored at least 1 mark here, usually for a correct formula for calcium
fluoride. Ammonium sulfate proved to be the most difficult for most candidates. A few candidates
lost marks for incorrect use of superscripts in their answers.

This is a very good answer, with all three formulae correct and clearly written, so all
3 marks can be awarded.
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This candidate has given the correct formula for calcium fluoride so the first mark
can be awarded. Unfortunately, they have written the 3 in aluminium nitrate as a
superscript, so the second mark is not awarded. Ammonium sulfate is incorrect, so
just 1 mark is awarded here.

Candidates need to be reminded that they may be penalised for incorrect use of
case and superscripts when writing formulae.
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Question 7 (b) 

This question was poorly answered with the majority of candidates scoring zero. Many lost marks
for referring to intermolecular forces in aluminium fluoride or weak covalent bonds in aluminium
bromide, showing a lack of understanding.

This is a very good answer which scores all 5 marks. The candidate has correctly
described the forces in aluminium fluoride and stated that they are 'high'. Although
'strong' would be a better word here, it is clear what the candidate means and so
the first two marks can be awarded. There is a clear description of the weak forces
between molecules in aluminium bromide which scores the third and fourth marks,
and they have related the forces to the energy needed to break them, which then
scores the fifth mark.
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This candidate can be awarded 2 marks in total, one for saying the ionic bond in
aluminium fluoride is strong and one for saying that more heat energy is needed to
overcome the bond. As they have gone on to write about the covalent bonds in
aluminium bromide not being strong, the third and fourth marking points cannot
be awarded.
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This answer contains contradictions and irrelevant information and cannot be
awarded any marks. They have said that there are strong bonds between 
molecules in aluminium fluoride which is incorrect, so the first two marking points
cannot be awarded. They have not mentioned intermolecular forces in aluminium
bromide and have contradicted themselves by saying that covalent bonds are
weaker in one sentence, and stating they are strong in another sentence, so the
third and fourth marking points cannot be awarded. There is no mention of energy
needed to overcome the forces so the fifth marking point is not awarded.

When answering an extended writing question candidates should plan their answer
carefully before starting to write and avoid giving irrelevant information which may
be incorrect and contradictory, and as a result may lose them marks.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

Plan answers carefully for extended writing questions and avoid giving unnecessary and
irrelevant information.

Learn any formulae needed for calculations and show all working.

Read questions carefully in order to use any helpful information which is given in the question.

Avoid repeating words and phrases that are given in the stem of the question in your response,
as these will not be credited.

Learn the formulae of common acids and gases to help with writing chemical equations.

Make sure that when asked to record observations you state what is seen in the reaction.
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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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