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Introduction
This is the first Unit C3 paper in the new GCSE specification although it has a similar style to 
the Unit C1 and C2 papers. Students were assessed on their knowledge and understanding 
of qualitative analysis, quantitative analysis, electrolysis, equilibria and organic chemistry. 
There were opportunities for them to demonstrate their knowledge and understanding of 
writing balanced equations and practical work they have carried out throughout this Unit.

The overall impression of the examiners was that the majority of candidates coped well 
with this first examination and many excellent answers were seen, particularly to the more 
challenging questions.

Successful candidates:

•	 read the questions carefully and answered the questions that were set;

•	 understood and used correct scientific terminology;

•	 could write balanced equations;

•	 could carry out calculations;

•	 could describe experiments they had carried out.

Some answers were of a lower standard. Less successful candidates:

•	 did not read the questions carefully and gave answers that were related to the topic 
being tested, but did not answer the question;

•	 could not write balanced equations;

•	 could not carry out calculations;

•	 had not revised how to test for the ions in the specification.

In future, some candidates need to revise how to write balanced equations, including ionic 
equations. Some candidates would also benefit from working through more questions 
involving calculations.
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Question 1 (a) (ii)
Many candidates knew that oxidation is loss of electrons. Some candidates were confused 
between chloride ions and chlorine and it was not unusual to see that some candidates 
read the half-equation in reverse and they wrote about chlorine gaining electrons. Some 
candidates wrote that the chloride ions lost their negative charge but this did not score any 
marks as they needed to refer to electron loss.

This answer did not score any marks as 
there was no mention of electrons.

Examiner Comments

Use OIL RIG to help you to remember 
about oxidation and reduction.
Oxidation Is Loss of electrons.
Reduction Is Gain of electrons.

Examiner Tip

This is a very good answer, scoring 2 
marks.

Examiner Comments
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Question 1 (a) (iii)
A large number of candidates were able to work out that sodium hydroxide solution was 
left. However, some candidates thought that sodium was left and as it is an alkali metal, the 
solution would be alkaline. A few candidates thought the solution would be alkaline as acidic 
chlorine is lost.

Sodium chloride solution is neutral, so 
this answer did not score a mark.

Examiner Comments

Remember that acids contain H+ ions 
and alkalis contain OH- ions.

Examiner Tip

This is a very good answer and scored 
1 mark.

Examiner Comments
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Question 1 (a) (iv)
Surprisingly few candidates knew that molten sodium chloride is used to produce sodium. 
Quite a large number did not read the question carefully and they suggested changing an 
electrode to sodium rather than changing the electrolyte, or increasing the voltage.

This candidate has suggested a change 
to the electrodes so has not scored a 
mark. The question asks for a change 
to the electrolyte.

Examiner Comments

Read the question carefully.

Examiner Tip

This is a good answer, scoring 1 mark.

Examiner Comments
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Question 1 (b) (i)
This question was not answered well by many candidates. A lot of candidates thought 
that there were oxide ions in water or that the oxygen was produced from the sulfate 
ions. Candidates should be made aware that the ions from water can be discharged at 
the electrodes during electrolysis of a solution. Some candidates showed an excellent 
understanding of what was happening and they gave a balanced half-equation for the 
reaction at the anode.

This candidate did not score any 
marks. 

Examiner Comments

Ions react at the electrodes by gaining 
or losing electrons.

Examiner Tip

This candidate thought that there were 
oxide ions in the solution. However, 
they do know that the oxygen was 
formed by loss of electrons at the 
anode, so scored 1 mark.

Examiner Comments

Remember that water contains a few 
hydrogen ions, H+, and a few hydroxide 
ions, OH-. During electrolysis, these 
ions can gain or lose electrons to form 
hydrogen gas or oxygen gas.

Examiner Tip
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This is a very good answer that 
identifies the hydroxide ions in the 
solution and states that they lose 
electrons to form oxygen. This answer 
scored both marks.

Examiner Comments
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Question 1 (b) (ii)
This question was answered correctly by a large number of candidates. Just small numbers 
of candidates multiplied the mass by the relative atomic mass or divided the relative atomic 
mass by the mass of copper.

This correct answer scored 1 mark.

Examiner Comments

This candidate has mis-read the 
question. The mass of copper is 1.27 g 
not 12.7 g.

Examiner Comments

Avoid making careless errors. Read the 
question carefully.

Examiner Tip
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Question 2 (a) (ii)
Many candidates were able to draw the correct structure for propene. Common errors 
included: not knowing that there are three carbon atoms in the molecule, drawing two 
double bonds or none, drawing a double bond between a carbon atom and a hydrogen 
atom and adding too many hydrogen atoms to the middle carbon atom.

This candidate knew that propene has 
three carbon atoms and a double dond, 
but they have shown the double bond 
between a carbon atom and a hydrogen 
atom so did not score a mark.

Examiner Comments

Remember that hydrogen atoms 
only form 1 bond.

Examiner Tip

This candidate knew that there should 
be three carbon atoms and one double 
bond, so scored 1 mark. However, there 
are too many hydrogen atoms on the 
central carbon atom.

Examiner Comments

Remember that carbon atoms only 
form 4 bonds.

Examiner Tip
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This was a clear, correct answer 
scoring two marks.

Examiner Comments

Learn that all alkenes contain a double 
bond between two carbon atoms.
Learn that the prefixes of the names 
give the number of carbon atoms in the 
molecules.
meth - shows 1 carbon atom.
eth - shows 2 carbon atoms.
prop - shows 3 carbon atoms.
but - shows 4 carbon atoms.

Examiner Tip



12 GCSE Chemistry 5CH3H 01

Question 2 (c) (i)
Many candidates were able to describe one observation for the reaction between sodium 
carbonate and dilute ethanoic acid, but far fewer could describe two observations. Some 
candidates stated that carbon dioxide is produced but did not state what they would see as 
a gas is formed.

This candidate knows that a gas is 
formed but has not stated what they 
would see during the reaction.

Examiner Comments

When a gas is formed from a reaction 
involving a solid and a solution, you 
will always see the gas as fizzing or 
effervescence.

Examiner Tip

This candidate scored 1 mark for 
knowing that bubbles would be seen.

Examiner Comments

When you see 2 marks for a question, try 
to include more detail in your answer.

Examiner Tip
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Question 2 (c) (ii)
Although there were some excellent answers to this question, many candidates struggled to 
write the correct formula for an ester and it was not uncommon to see COO or COOH at the 
end of the formula. Many candidates did realise that water is formed and gained 1 mark for 
the formula but some candidates thought that carbon dioxide is produced when a carboxylic 
acid reacts with an alcohol.

This is an excellent answer scoring 
both marks.

Examiner Comments

This candidate has been unable to work out the 
formula for the ester and has carbon dioxide 
as the other product, which is incorrect. This 
answer did not score any marks.

Examiner Comments

Remember that a carboxylic acid reacts with 
an alcohol to produce and ester and water.

Examiner Tip
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This candidate did not know the formula 
for the ester, but they did know that 
water is also formed, so scored 1 mark.

Examiner Comments

Learn how to write the formula for an ester.

Examiner Tip

This is an example of a perfect answer, 
scoring both marks.

Examiner Comments

Notice how this candidate has crossed 
through the end H in the ethanoic acid 
and the OH in the ethanol. They know that 
water is formed so were able to combine 
the remaining parts of the molecules to 
write the correct formula for the ester.

Examiner Tip
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Question 3 (a)
A large number of candidates could write the correct equation. However, a significant 
number did not know the formula for ethene.

This candidate has mis-read the equation 
and written the equation in reverse, so 
did not score any marks.

Examiner Comments

Read the question carefully and write 
equations in the correct direction.

Examiner Tip

This candidate has scored 1 mark for the 
correct formula for ethene as a reactant. 
The formula for ethanol is incorrect, even 
though this was given in part (d) of this 
question.

Examiner Comments

Use the correct formulae given on the 
examination paper.

Examiner Tip

This is an example of a completely 
correct equation, scoring 2 marks.

Examiner Comments
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Question 3 (b)
A number of candidates did not know how to produce ethanol by fermentation, but 
generally this question was well-answered with the majority of candidates scoring marks for 
adding yeast, using anaerobic conditions and a correct temperature. Very few candidates 
mentioned that sugar solution is used, although this was not necessary to score full marks.

This is a vague answer that mentions 
temperature but does not suggest a 
suitable value. This answer did not score 
any marks.

Examiner Comments

When you describe an experiment, 
give specific details.

Examiner Tip

This is a very good answer, scoring 
both marks.

Examiner Comments
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Question 3 (c) 
The majority of candidates were able to score at least two marks for this question as they 
could use the information given. A few candidates thought that the land would be useful for 
growing crops of yeast or for building the fermentation plant. Some candidates did not link 
the crude oil being used to produce ethene.

This type of answer did not use the 
information given in the question so 
did not score any marks.

Examiner Comments

Use the information given in the 
question.

Examiner Tip

This candidate has scored 1 mark for comparing the costs of the processes. 
They have mentioned 'plenty of room to do it', but this is too vague. If they 
had mentioned plenty of land to grow the crops needed to produce the 
sugar for fermentation, they would have scored another mark.

Examiner Comments
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This is a very good answer and scored 
3 marks.

Examiner Comments
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Question 3 (d)
Some excellent answers were seen to this question showing a clear understanding of the 
term 'homologous series'. A few candidates just wrote vague answers such as they all end 
in -ol or all contain the elements carbon, hydrogen and oxygen and these were not given 
any credit. A few candidates were also confused between the hydroxyl group and hydroxide 
ions. Some candidates gave an incorrect general formula, although the formulae for the 
alcohols were given in the question.

This is an excellent answer, scoring 
both marks.

Examiner Comments

This candidate did not score any marks 
as 'contain the same elements in 
different proportions' is not the same as 
'have the same general formula'.

Examiner Comments

Use correct scientific terminology, such as 
general formula' in your answers.

Examiner Tip
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Question 4 (a)

Many candidates scored one mark for knowing the meaning of 'dynamic' but far fewer 
realised that the concentrations of the reactants and products do not change when the 
system is in equilibrium. Common errors included: omitting the word 'rate' and stating the 
forward and reverse reactions are equal, the amounts of reactants and products are equal 
or cancel out and just describing a reversible reaction.

This candidate has recognised that a reversible reaction is taking 
place but has not explained the meaning of the word dynamic or 
equilibrium, so has not scored a mark.

Examiner Comments

This is a very good answer, scoring both marks.

Examiner Comments

This candidate has explained the meaning of the word 'dynamic' 
but has not explained 'equilibrium' so has scored 1 mark.

Examiner Comments
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Question 4 (b) (i)
Many candidates scored one mark for knowing the meaning of 'dynamic' but far fewer 
realised that the concentrations of the reactants and products do not change when the 
system is in equilibrium. Common errors included: omitting the word 'rate' and stating the 
forward and reverse reactions are equal, the amounts of reactants and products are equal 
or cancel out and just describing a reversible reaction.

This candidate knows that the yield 
of ammonia will increase, but has not 
explained why, so has scored 1 mark.

Examiner Comments

When you are asked for an explanation, 
try to give a reason in your answer.

Examiner Tip

This is an excellent answer, scoring 
both marks.

Examiner Comments
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This candidate knows that the forward reaction 
is favoured and a higher yield of ammonia is 
formed. Unfortunately, they have then stated 
that 'equilibrium moves to the left' and this 
contradicts 'the forward reaction is favoured'. 
This answer was awarded 1 mark due to the 
contradiction. Without the last sentence, it would 
have been given 2 marks.

Examiner Comments

Check your answers carefully to make sure that 
you have not contradicted yourself.

Examiner Tip
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Question 4 (b) (ii)
There were some excellent answers to this question although some candidates showed a 
misunderstanding of the link between the position of the equilibrium and the temperature 
change. Many candidates discussed the effect of a lower temperature on rate of reaction 
rather than on the yield of ammonia or stated that as the rate decreases, the yield would 
also decrease. Contradictions such as 'the equilibrium moves to the right so the yield 
decreases' were also common.

This candidate has not understood 
the effect of temperature on rate of 
reaction or equilibrium, so has not 
scored a mark.

Examiner Comments

Revise the effect of changing 
temperature on the rate of a 
reaction and on equilibrium.

Examiner Tip

This candidate has scored a mark for the increased 
yield of ammonia, however, they have not given 
a reason for why it increases. They have written 
about the effect of lowering the temperature on the 
rate of reaction and this is correct. The question 
does not ask about rate of reaction, so they do not 
score a mark for that statement.

Examiner Comments

Read the question carefully and 
make sure you are answering 
the question that the examiner is 
asking.

Examiner Tip
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Question 4 (b) (iii)

This is a very good answer, scoring both 
marks because the candidate has stated 
what happens to the yield and given a 
reason.

Examiner Comments

The majority of candidates knew that 
a catalyst is used to speed up the 
reaction and many also knew that 
an iron catalyst is used. This answer 
scored 1 mark.

Examiner Comments
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Question 4 (c) (i)
Although many candidates answered this question correctly, some tried to make it more 
complicated by using the molar volume of gas to convert the given volume into moles or 
treated the volume as a mass.

This candidate has shown the correct 
working and answer, so scored the mark.

Examiner Comments

This candidate thought that 1000 g of 
nitrogen was used and tried to convert 
it into moles by dividing by the relative 
atomic mass of nitrogen, so did not 
score a mark.

Examiner Comments

Read the question carefully. In this 
question, the volume of nitrogen is 
given, not its mass.

Examiner Tip
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Question 4 (c) (ii)
It was encouraging to see a large number of correct answers with clear working. Some 
candidates did not get the correct final answer but if their working was clear, they could still 
achieve 2 marks.

This is an excellent answer, with clear 
working, and scored 3 marks.

Examiner Comments

This answer has scored 2 marks as the 
candidate has correctly worked out the relative 
formula masses of ammonia and ammonium 
nitrate.

Examiner Comments

If you find calculations difficult, you 
will score some marks if you show your 
working and calculate the relative formula 
masses of the relevant substances.

Examiner Tip
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Question 5 (b)
Many vague answers were seen to this question as candidates did not refer to the difficulty 
of seeing the colour change and instead wrote about the speed of the colour change. A 
common incorrect answer was that the indicator would contaminate the solution.

This is an example of one of the 
vague answers that were seen and 
did not score a mark.

Examiner Comments

Write specific answers to questions. This question is 
about titrations and you should know that an indicator 
is used to find out when the solution is neutral because 
it changes colour. Universal indicator has a lot of 
different colours and there is no sharp change in colour 
at the end point of the titration.

Examiner Tip

This is a very good answer and 
scored 1 mark.

Examiner Comments
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Question 5 (c)
Many excellent answers were seen to this question. There were some very clear descriptions 
of carrying out a titration experiment. Unfortunately, some candidates did not read the 
whole question and they stopped their description when they had completed the titration. 
This limited their mark to level 2 as they did not give any description of how to obtain 
pure, dry crystals of sodium chloride. Some candidates were unfamiliar with the names of 
the apparatus and referred to 'a tube with a tap at the bottom' instead of a burette. Some 
candidates used Universal Indicator even though they had been told that it is not suitable 
in the previous part of the question. Although many candidates mentioned repeating 
the titration, only a small number explained the importance of concordant results. Many 
candidates did not mention the need to repeat the titration without the indicator before 
evaporating the water to obtain crystals. Some candidates thought the crystals were 
insoluble and used filtration to separate them.

This is an example of a level 1 answer, scoring 2 marks. The 
candidate has a limited knowledge of a titration experiment but 
seems to have confused it with using a black cross to time the 
rate of a reaction when sodium thiosulfate solution reacts with 
dilute hydrochloric acid.

Examiner Comments
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This is a level 2 answer, scoring 4 marks. The answer 
does refer to the titration and how to obtain crystals, 
but there is not enough detail about how to carry out 
the titration experiment for it to be level 3.

Examiner Comments

Learn all the details of carrying 
out a titration experiment.

Examiner Tip
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This candidate has written an excellent 
description of carrying out a titration 
experiment. Unfortunately, they have not 
mentioned anything about how to obtain 
crystals from the solution so was given level 
2 and 4 marks.

Examiner Comments

Read the question carefully and make sure 
that you have answered all of it.

Examiner Tip
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This was a very good description of 
carrying out a titration and obtaining 
crystals so it was awarded 6 marks.

Examiner Comments
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Question 5 (d) (i)
Many candidates calculated the correct average of the titration results. However, there 
were a significant number who took the average of all 3 results, rather than just the two 
concordant values.

This candidate has included the rough 
titration result in the average, so has 
not scored a mark.

Examiner Comments

When you take the average of titration 
results, only include the results which 
are concordant (very close readings).

Examiner Tip

This candidate has scored 1 mark for 
correctly working out the average of 
the concordant titration results.

Examiner Comments
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Question 5 (d) (ii)
Many excellent answers were seen to this calculation, with working clearly explained. Some 
candidates would benefit from more practice with questions involving concentrations of 
solutions.

This is a very good answer, scoring 
3 marks.

Examiner Comments
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This candidate has scored 2 marks for the 
working. They have calculated the number of 
moles of hydrochloric acid and realised that 
they need to divide this by the volume of 
sodium hydroxide. They have just forgotten to 
multiply by 1000 at the end.

Examiner Comments

Always show your working for a calculation as 
it might be worth some marks, even if the final 
answer is wrong.

Examiner Tip
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This candidate does not know how to 
calculate the number of moles from 
a volume and a concentration, so has 
not scored any marks.

Examiner Comments

Learn the formulae for calculating 
amounts in moles for solids, gases 
and solutions.

Examiner Tip
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Question 6 (a) (ii)
Although many candidates did know how to test for ammonia, there were many poor 
descriptions. A significant number omitted to heat the mixture. A surprising number thought 
that ammonia would turn blue litmus red or even bleach it. A common error was to place 
red litmus in the solution with sodium hydroxide rather than in the gas.

This candidate has not learnt the test 
for ammonium ions so has not scored 
a mark.

Examiner Comments

Learn all the tests for the ions that are 
listed in the specification.

Examiner Tip

This candidate has described the test 
for aluminium ions and has not scored 
any marks as the question asks for 
ammonium ions.

Examiner Comments

Read the questions carefully.

Examiner Tip



GCSE Chemistry 5CH3H 01 37

This candidate knows that the mixture should be heated and 
has remembered that litmus is used to test for ammonia. 
However, ammonia is an alkaline gas so the colour change in 
this description is wrong and the answer scored 1 mark.

Examiner Comments

Learn the colour changes for litmus 
in acidic and alkaline substances.

Examiner Tip

This is a very good answer, scoring 
both marks.

Examiner Comments

When you are asked to describe 
a test, always describe how you 
would carry out the test and the 
observation that would be made.

Examiner Tip
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Question 6 (b)
A surprising number of candidates were unable to give the correct formula for the 
hydroxide ion and an even smaller number were able to work out the formula for aluminium 
hydroxide. However, a significant number of candidates did score 3 marks for this question.

This candidate has written the correct formula 
for hydroxide ions so has scored 1 mark. If this 
candidate had drawn brackets around the OH in the 
formula for aluminium hydroxide, they would have 
scored 3 marks. 

Examiner Comments

Learn how to write formulae for ionic 
compounds.

Examiner Tip

This is an excellent answer, scoring 3 marks. The 
state symbols were not necessary in this question.

Examiner Comments

This candidate has written all the correct formulae 
so has scored 2 marks. If they had balanced the 
equation, they would have scored an extra mark.

Examiner Comments

Remember to balance all 
equations.

Examiner Tip
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Question 6 (c)
Candidates who had learnt the tests for sodium, potassium, iodide and sulfate ions carefully 
were able to score full marks for this question.  Only a few candidates did not know the 
correct flame test colours for the cations. More candidates did not know the tests for the 
anions and made errors such as using dilute hydrochloric acid to acidify the silver nitrate 
solution to test for iodide ions or stated that a yellow solution would be formed rather than 
a yellow precipitate.

This candidate has given a number of tests that could 
be carried out, but has not given the results that 
would be observed from these four salts. This answer 
was given 1 mark for carrying out a flame test.

Examiner Comments

When you are asked for tests to identify substances, 
describe how you would carry out the test and what 
you would expect to see.

Examiner Tip
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This is an example of a level 1 answer, scoring 2 marks. 
The flame test for potassium is correct. However, if you 
use dilute hydrochloric acid with silver nitrate solution, 
you will obtaing a precipitate of silver chloride.

Examiner Comments

Use dilute nitric acid with silver nitrate solution to test 
for halides.
Use dilute hydrochloric acid with barium chloride 
solution to test for sulfates.

Examiner Tip
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This is an example of a level 2 answer, scoring 4 
marks. The flame test for potassium and the test for 
iodide are correct. However, sodium does not give a 
red flame and the test for sulfate is incorrect.

Examiner Comments

Learn the tests for all of the ions in the specification.

Examiner Tip
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This is a very good level 3 answer, scoring 
6 marks. The candidate has written correct 
identification test for the ions and has 
even added a correct ionic equation.

Examiner Comments
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Paper Summary
In order to improve their performance, candidates should:

•	 read all of the information in the question and use it to help them to answer the 
question;

•	 practise writing balanced equations, including ionic equations, for the reactions in the 
specification;

•	 practise carrying out calculations of the different styles in the specification;

•	 revise the tests to identify the ions in the specification;

•	 ensure that they can describe the different experiments that they have carried out in 
lessons, including titrations.
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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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