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Q1.           

(a)(i)

The majority of candidates were able to balance the equation. A common error was to put 2 in
front of Na and 4 in front of NaCl. It was surprising to see some candidates using negative
numbers in the equation. A few candidates put formulae or state symbols on the dotted lines
instead of balancing numbers. Some candidates changed the formulae to balance the equation.

 

Results Plus: Examiner Comments

This candidate has changed the formula of sodium chloride to NaCl2. If you are given an equation
to balance, the formulae will always be correct and you need to balance the equation by putting
numbers in front of the formulae in the spaces provided. This answer did not score any marks.

 

 

Results Plus: Examiner Tip

Do not change any formulae you are given in a question to balance an equation.

 

Results Plus: Examiner Comments

This candidate has the first balancing number correct, so scores 1 mark.

 

 

Results Plus: Examiner Tip

Count up the number of atoms on the left side of the equation first. There are 2 sodium atoms
and 2 chlorine atoms. The number of atoms on the right of the equation must be the same as on
the left. The equation is balanced by writing a 2 in front of NaCl.
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Results Plus: Examiner Comments

This is an example of a correct answer that scored 2 marks.

 

(a)(ii)

Many candidates were able to calculate the percentage yield. Some candidates divided 4.0 by
2.5 then multiplied by 100 to get a yield of 160%. They should realise that the yield cannot be
higher than 100%. Candidates should show their working for calculations so that they have the
opportunity to gain a consequential error mark if they have the final answer wrong.

 

Results Plus: Examiner Comments

This answer is incorrect, but it scored 1 mark for some correct working. The first step is wrong as
the candidate should have divided 2.5 by 4.0. The candidate has then shown their fraction
multiplied by 100 to obtain the percentage and they score a consequential mark.

 

 

Results Plus: Examiner Tip

Always show your working for calculations.

 

Results Plus: Examiner Comments

This is an incorrect answer and it scored no marks. If some working had been shown, it might
have scored 1 mark for correct working, even if the final answer is wrong.
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Results Plus: Examiner Tip

Show your working for all calculations.

 

Results Plus: Examiner Comments

This is a very good answer, showing the correct working and answer. This scored 2 marks.

 

(a)(iv)

The majority of candidates could work out the relative formula mass for sodium chloride. Some
candidates multiplied the relative atomic masses and a few subtracted or divided them.

 

Results Plus: Examiner Comments

This candidate has assumed the formula for sodium chloride is Na2Cl as they have added the
relative atomic mass of two sodium atoms to one chlorine atom. This did not score the mark.

 

 

Results Plus: Examiner Tip

Use the formula given in the question. NaCl contains one sodium and one chlorine atom.
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Results Plus: Examiner Comments

This is an example of a correct answer, with the working shown. This scores 1 mark.

 

(b)

Many candidates were able to calculate the percentage of magnesium in magnesium sulfate.

Some candidates tried to calculate the relative formula mass for magnesium sulfate and got a
different answer to the value given in the question.

 

Results Plus: Examiner Comments

This candidate has got the first step of the calculation wrong as they should have just divided
the mass of magnesium (24) by 120. However, they have then multiplied their fraction by 100,
so they score 1 mark.

 

 

Results Plus: Examiner Tip

Show your working in calculations.
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Results Plus: Examiner Comments

This candidate has given correct working and has the correct answer so was awarded 2 marks.

 

(c)(i)

Very few candidates understood the term 'empirical formula', so they were unable to score a
mark for this question. A common incorrect answer was CH8.

 

Results Plus: Examiner Comments

This candidate has correctly worked out that the simplest ratio of carbon to hydrogen is 1:3, but
they did not score a mark as the question asked for the empirical formula.

The empirical formula shows the simplest whole number ratio of atoms in the formula. The
correct empirical formula for ethane is CH3.

 

(c)(ii)

This question was designed to be answered correctly by the candidates working at the top end of
the grade range for this paper and it achieved that aim. The concept of weak intermolecular
forces between molecules was only given by the more able candidates. Many candidates wrote
about the weak bonds between the atoms but a large number did not refer to bonds at all and
wrote about few particles that are far apart in a gas.

Examiners were surprised to see some candidates writing about hydrogen bonds. There are no
hydrogen bonds between ethane molecules and we would not expect candidates to know about
specific intermolecular forces at GCSE.

 

Results Plus: Examiner Comments

This answer did not score a mark as it referred to the bonds between atoms being weak.

The bonds between atoms are strong but the forces between molecules are weak.
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Results Plus: Examiner Comments

This is an excellent answer that scored 2 marks.

 

 

Results Plus: Examiner Tip

Try to remember that the covalent bonds that hold the atoms together in molecules are strong.
There are just weak forces between the molecules.

 

 

Q2.           

The performance of candidates, in general, for this question was not as good as that for Q08c as
the ideas of equilibrium tend to be harder for some to explain. Even so, the number scoring 0
was still quite small, showing that for the overall majority this question was still quite accessible.

Most candidates treated each change of condition in turn to justify why the set of conditions B
would be used. Many were able to explain in good depth the effect on the equilibrium yield and
the rate of attainment of equilibrium for each condition considered and these answers resulted in
a deserved level 3 mark.

For the weaker candidates, some answers could not be credited because of a lack of explanation
of correctly quoted changes of condition. There was confusion between the effect of rate and
equilibrium position. Many failed to explain the effect of the catalyst effectively, simply stating
that it would not be used up. The weaker candidates tended to focus on the cost of producing a
temperature of 425 oC instead of 680 oC.
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Results Plus: Examiner Comments

Level 1 - 1 mark
This candidate discussed cost and this was not creditworthy.
It was confused about the effect of higher temperature, incorrectly stating that it will give higher
equilibrium yield.
It showed that a catalyst would increase the speed of the reaction and this was creditworthy but
they did not appreciate that this would be in both directions and so only 1 mark was awarded.
Had the candidate mentioned the catalyst speeded up the reaction in both directions (only), then
this would have been worth 2 marks at the upper end of Level 1.
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Results Plus: Examiner Comments

Level 3 -6 marks
This candidate correctly discussed the effect of pressure, temperature and catalyst on the rate
of reaction and the equilibrium yield. Although rate of attainment of equilibrium had not been
mentioned, the effect of rate of reaction had been discussed in addition to the effect on
(equilibrium) yield for temperature, pressure and catalyst. Overall this was a good answer and
fell into the Level 3 category. Note: Not all indicative points need to be included for a Level 3
mark.

 

 

Results Plus: Examiner Tip

Practice answering these 6-mark answer - there are plenty in the past papers for the previous
specification.
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Q3.           

(i)

Candidates found it quite hard to recall what is meant by the term oxidation.

Where candidates scored the mark was split between those that recalled the simple definition,
the gain of oxygen and those that knew that it was the loss of electrons.

 

Results Plus: Examiner Comments

A common answer that did not score was something reacts with oxygen.

 

 

Results Plus: Examiner Comments

Loss of electrons was a common correct response which was allowed for the mark.

 

(ii)

Many candidates were able to gain credit on this question as they knew that the paint gives a
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protective layer to the iron, many could often explain this this layer excludes air, oxygen or
water to help prevent the corrosion.

In some cases, candidates simply restated the stem of the question which did not gain credit.

 

Results Plus: Examiner Comments

Many candidates did not read the question carefully and simply restated that paints stops the
objects from rusting rather than answering the question and giving an explaination of why.

 

 

Results Plus: Examiner Tip

Candidates should be taught to read the question carefully, taking care to understand what is
meant by different command words.

 

 

Results Plus: Examiner Comments

A good answer that scored both marking points.

 

(iii)

Candidates found stating another way of preventing the corrosion of iron objects difficult. Many
restated the stem of the question and stated that the iron should be painted or electroplated.
Answers that related to changing the object entirely for example by alloying it were not
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accepted.

Those that stated keep the iron out of water or to keep dry did not gain credit.

 

Results Plus: Examiner Comments

A correct answer that scored the mark.

 

 

Results Plus: Examiner Comments

Those that stated keep the iron out of water or to keep dry did not gain credit.

 

 

Results Plus: Examiner Comments

Impractical methods of stopping rusting were not accepted.
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Q4.          No Examiner's Report available for this question

 

Q5.           

This extended open-response question showed a wide range in the level of candidate responses
seen. Of those responses which scored, invariably they scored only a Level 1 or Level 2, namely
1–4 marks.

This area of the specification, the preparation of crystals of a salt and carrying out a titration, is a
frequently tested part of this specification and also of the previous specifications and a Core
practical.

Examiners noted that in the majority of the responses seen there was confusion over
terminology for key pieces of apparatus, e.g. burette and in the sequencing of steps required.
Many candidates simply wrote 'heat the solution with a Bunsen burner' to describe
crystallisation. There were a wide range of indicators chosen across the cohort – but in the main
they stated the correct colour change for the one they mentioned.

Responses scoring lower level marks, at Level 1, often focused on either the titration or the
crystallisation method. In those responses scoring at Level 2, candidates often referred to both
the titration and the crystallisation method but not always with complete clarity. In those
responses scoring at Level 3, the candidates stated everything required but just missed out
repeating without the indicator. This being said, many examiners noted that there were many
responses awarded the full 6 marks available – this suggests that they had a clear understanding
of the practical procedures involved.

S T E M U P . C O . U K

https://stemup.co.uk


 

Results Plus: Examiner Comments

This response was awarded Level 3 – 6 marks.

The method for the titration is sufficiently developed, although the use of a pipette and a burette
are the wrong way round. The method for crystallisation is sufficiently developed. Although
filtering is not mentioned, the key process of leaving out the indicator is emphasised. Overall,
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this is sufficient for Level 3.

 

 

Results Plus: Examiner Comments

This response was awarded Level 1 – 2 marks.

This is a low level response with very little detail, but makes simple statements regarding mixing
together the reactants in a beaker and a simple method for crystallisation.

 

 

Results Plus: Examiner Tip

This is a frequently asked for procedure. Learn the key steps in the titration and in the
production of pure dry crystals.
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Results Plus: Examiner Comments
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This response was awarded Level 2 – 4 marks.

The method for the titration is described but not well-developed, namely not mentioning the use
of the key apparatus or an indicator. There is also a simple description of the crystallisation.

 

 

Results Plus: Examiner Tip

This is a frequently asked for procedure. Learn the key steps in a titration, including the
apparatus linked to its use, and the key steps in the production of pure dry crystals.

 

 

Q6.          No Examiner's Report available for this question

Q7.          No Examiner's Report available for this question

 

Q8.           

(i)  This question was very well answered and almost all candidates scored 2 marks here for
stating that the as the percentage of magnesium increased, the strength of the alloy also
increased.

(ii)  Another well answered question, although again some candidates limited themselves to 1
mark by not reading the question properly and giving the percentage of magnesium from the
graph rather than the percentage of aluminium asked for in the question.

 

 

Q9.           

This question was not well answered on the whole with the majority of responses not scoring the
2 marks available.

Very few candidates scored both marks for two correct observations, namely that 'a colourless
solution forms', 'a solid forms' or 'magnesium disappears'.

It was clear that few candidates could recall the observations of commonly asked for
displacement reactions.
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The most commonly seen responses scoring 1 mark only simply referred to 'turns colourless'.

The most common misconception was that 'fizzing or bubbling' or that 'colour change' would be
seen. Many responses recognised that copper would be formed, given in the stem of the
question, but did not state 'solid' forms as the observation.

 

Results Plus: Examiner Comments

This response scored 1 mark only for 'magnesium would dissolve'. Although, the correct
observation would be 'disappears', the use of term 'dissolve' was allowed.

The used of the term 'precipitate forming' was not credited since it was not qualified with the
correct colour 'red-brown'.

 

 

Results Plus: Examiner Comments

This response is typical of those that did not score.

There is an incorrect reference to 'magnesium losing its colour'. Also, the reference made to
'copper sulfate change colour' is not specific enough to be credited.
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Results Plus: Examiner Tip

When describing what is seen in a chemical reaction, make sure you give the specific colour
changes. It is worthwhile stating both the starting and final colours.

 

 

Q10.          No Examiner's Report available for this question

 

Q11.           

In this question, the majority of candidates were able to calculate the percentage of gold in the
necklace and then go on to use the graph and their answer to determine the purity of the gold.

 

 

Q12.           

In part (i) candidates found it hard to suggest a reason for using ammonium sulfate and solid
ammonium nitrate as fertilisers with many repeating the stem of the question and stating that it
would be to increase the yield. Candidates also found it hard to write the balanced equation for
the reaction even though the names of all the reactants and products had been given,
candidates should be familiar with the formula of common substances referred to in the
specification. In (iii), many candidates were able to give a similarity or a difference, but few were
able to give both to score both marks available. The most common correct answer seen was the
allowable answer that both use the same reactants.

 

 

Q13.           

Candidates made a good attempt at this question and could explain how alloying changed the
pure metals to make the alloys more suitable.

Good answers explained how the structure of the pure metal is changed when alloyed and how
this changed the properties of the metal to make it more suitable for the uses given.
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Results Plus: Examiner Comments

In this example the candidate starts by explaining how alloying increases the properties of
metals. The discussion of alloying in general here is detailed, the candidate then goes onto
discuss each metal and its properties and how alloying them improves the properties specific to
that use. The discussions are not perfect but do not have to be. There is discussion of the metals
and how alloying changes the properties and therefore a mark of 6 in level 3 is awarded.
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Results Plus: Examiner Comments

In this example, the candidate has discussed all three metals and why they would not be
suitable for their given uses if a pure metal was used. They have not stated how they alloy would
make a difference or given any general ideas about alloys. Therefore this was awarded level 2 -
4 marks.
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Results Plus: Examiner Comments

In this example, only one metal has been discussed. There is some correct science. However,
there is no discussion of why alloying might change the properties.

Only 1 metal has been discussed and not in great detail, therefore there is not sufficient for level
2. If a very detailed discussion of 1 metal was given, it could be possible to reach level 2.

A mark of 2 in level 1 was awarded.
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Results Plus: Examiner Comments

In this example. the candidate has not understood the question correctly and tried to explain
thinking that the data is the data for the alloy not the pure metal, this does not answer the
question and therefore 0 marks were awarded.
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Q14.           

(a)

The majority of candidates were able to score the 1 mark available, with references to 'improves
resistance to corrosion'. The most common error was to mention 'to prevent rusting' which is
clearly only specific to iron and steel. However, this was credited only if the rusting, when
mentioned, was specifically linked to iron and steel. Some candidates confused 'corrosive' with
'corrosion'. Several candidates incorrectly referred to 'making the metal stronger' or 'making the
metal conduct' or simply repeated the reason already given in stem of the question.

 

(b)

Although there were some excellent responses seen by examiners, gaining the full 3 marks
available, the majority of candidates struggled with interpreting the results for the purification of
copper by electrolysis in terms of atoms, ions and the redox processes occurring. Marks were
generally awarded for stating 'the movement of copper ions from the anode to the cathode' or
for a correct reference to 'the difference in the changes in mass (0.2 g) being down to
impurities'.

Many answers referred to the change in mass of the anode or cathode, but did not explain this,
or extend this sufficiently to explain the mass difference in terms of impurities. Few responses
actually made specific reference to the oxidation/atoms losing electrons or reduction/ions
gaining electrons at the anode and cathode respectively. Half equations were rarely given.
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Results Plus: Examiner Comments

In this response there is no mention of copper ions or the movement of copper ions, or copper
atoms being formed. The impurities are not linked to the 0.2g difference in the mass changes.
This response scored 0 marks.
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Results Plus: Examiner Comments

The processes occurring at the anode and cathode have been discussed in detail. There has
been no further discussion of the 0.2g change in mass difference linked to impurities or any
mention of movement of ions. This response scored 2 marks.
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Results Plus: Examiner Comments

A typically seen very good response. Three marking points have been mentioned in this
response. The formation of copper ions at the anode/oxidation. The reduction of copper ions at
the cathode to form copper atoms. The difference in the change in mass has been correctly
linked to impurities. This response scored 3 marks.

 

(c)

This question was very poorly answered by the majority of candidates, with very few candidates
scoring the 2 marks available. In cases where 1 mark was scored, it was invariably for showing
the correct species on both sides of the equation, but with incorrect balancing, typically for
showing only 2 electrons, rather than 4 electrons on the Right Hand Side of the equation. The
majority of answers which failed to score, reference to gaining electrons on the Left Hand Side.
In some responses this reaction was confused with the oxidation half equation occurring at the
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anode during the electrolysis of water.

 

Results Plus: Examiner Comments

A typical 1 mark response for showing the correct species but incorrect balancing, namely the 2
on the LHS is missing and 2e− is incorrect on the RHS.

 

(d)

A significant number of excellent answers were noted by the examiners, gaining the maximum 6
marks, Level 3. There was good recognition of the movement of sodium ions and chloride ions to
the correct electrodes and the subsequent reduction and oxidation reactions. The use of half
equations for the reduction and oxidation processes was seen occasionally. Very few candidates
discussed the fact that two chlorine atoms joined to form a chlorine molecule.

Level 2 responses often showed less detail regarding electron transfer following movement of
ions to the electrodes. Often candidates incorrectly referred to chlorine ions instead of chloride
ions. Some candidates confused the electrolysis of an aqueous solution of sodium chloride /
brine with that of molten sodium chloride in the question, despite some detailed explanations,
which often limited the answers to Level 2. In some cases, it was disappointing to see atoms with
charges or ions going to the wrong electrodes, or confusing the anode with the cathode.
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Results Plus: Examiner Comments

This response correctly mentions the movement of sodium ions and chloride ions to the cathode
and anode respectively. The formation of chlorine gas at the anode and sodium metal at the
cathode have been discussed. There have been four relevant points made. This response scored
4 marks – Level 2.
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Results Plus: Examiner Comments

Two correct points have been made, namely the movement of sodium ions to the cathode and
chloride ions to the anode. This response scored 2 marks – Level 1.

 

Results Plus: Examiner Comments

The movement of the sodium ions to the cathode and chloride ions to the anode are mentioned.
Redox reactions at the electrodes have been discussed, namely chloride ions losing electrons /
oxidation and sodium ions gaining electrons / reduction. Overall, although the answer is
relatively concise, there are six relevant points regarding both the electrode processes, so this
response is sufficient for Level 3 and scored 6 marks.
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Results Plus: Examiner Comments

This is an excellent example of typical Level 3 response – 6 marks.

The movement of ions to the respective electrodes has been discussed and the electrode
processes at the anode and cathode have been described and explained in detail, coupled with
detailed halfequations. There are greater than the minimum valid points required for Level 3.

 

 

Q15.           

(a)

This question had a very good response, with many candidates able to identify the two anions,
namely Cl− and OH−, from the choice of four ions. In those few responses which failed to gain
credit, candidates incorrectly identified the cations, namely Na+ and H+, or gave the formula for
sodium chloride, namely NaCl.

(c)

The majority of responses were able to correctly explain oxidation and reduction in terms of the
loss and gain of electrons respectively. In a minority of cases, however, despite being asked in
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the question to 'explain, in terms of electrons', candidates gave a definition in terms of oxygen
and not always stated this correctly. The other commonly seen errors related to responses
referring to loss or gain of ions or atoms instead of electrons, or simply getting the redox process
the wrong way round, i.e. incorrectly stating that oxidation is the gain and reduction is the loss
of electrons (which was credited with 1 mark, as an allowable response in the mark scheme).

 

Results Plus: Examiner Comments

This was a typically incorrect response, which did not score. The question specifies 'in terms of
electrons', so the definitions stated (although not incorrect) cannot score.

 

Results Plus: Examiner Comments

This response did not score. Unfortunately, the key word, namely 'electron(s)' is omitted and
'something' is used by the candidate, which is too vague - insufficient to award any marks.

 

Results Plus: Examiner Comments
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A typically seen response and very good answer - fully correct for '(anode) oxidation... electrons
are lost' and '(cathode) reduction... electrons are gained'.

(d)

The majority of candidates were able to score at least 1 of the 2 marks available, with references
to 'improving the appearance' and/or 'improves resistance to corrosion'. The most common error
was to mention 'to prevent rusting' which is clearly only specific to iron and steel. However, this
was credited only if rusting, when mentioned, was specifically linked to iron and steel. Several
candidates incorrectly referred to 'making the metal stronger'.

 

Results Plus: Examiner Comments

This response was typical of a good answer for 2 marks. 'To make them look a lot nicer' (marking
point 2) and 'prevent corrosion' (marking point 3) are credited. Note that had 'rusting' alone
been mentioned this last point would not be credited, unless rusting was linked to iron/steel.

 

Results Plus: Examiner Comments

This response did not score. 'So they don't rust' is insufficient as it is not linked to iron/steel (so
third marking point was not scored).

 

 

Q16.           

(i)

The majority of candidates were able to state what the anode and cathode would have to be
connected to in order to carry out the electroplating. With the majority stating a power pack or
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battery. A good proportion were more specific with their answer and stated a DC supply.

 

Results Plus: Examiner Comments

A correct answer that scored the mark.

 

 

Results Plus: Examiner Comments

Simply stating electricity was not creditworthy.

 

(ii)

Very few candidates were able to name a soluble salt of nickel that could be used to form the
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electrolyte for the electroplating.

A large proportion of candidates did not read the question carefully and stated that sodium
chloride or salt should be used.

 

Results Plus: Examiner Comments

A correct answer that scored the mark.

 

 

Results Plus: Examiner Comments

A common incorrect answer that did not score.

 

 

Results Plus: Examiner Comments

A large proportion of candidates simply stated that 'a salt' should be used. This was insufficient
and did not gain credit.

 

 

Results Plus: Examiner Tip

Candidates should be taught it be specific with their answers.
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Results Plus: Examiner Comments

A common incorrect answer that did not score.

 

 

 

Q17.           

(b)(i)

The majority of candidates knew that argon can be used to put out fires because it is
nonflammable.

 

(b)(ii)

The majority of candidates knew that helium is used in airships because it has a low density.

 

(c)(i)

It was disappointing that not many candidates knew the appearance of chlorine at room
temperature. The appearance of bromine and iodine were given as a colour and a physical state
and there were 2 marks for this question, so candidates should also have given the appearance
of chlorine as a colour and a physical state. A common incorrect answer was that chlorine is a
blue liquid, showing that candidates were probably confused with the use of chlorine in
swimming pools. Candidates would benefit from being shown a gas jar of chlorine.

 

Results Plus: Examiner Comments
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This candidate scored 1 mark for gas.

 

 

Results Plus: Examiner Tip

If you are given some information in a question, try to see if there is a pattern and answer in a
similar way. In this question, the appearances of bromine and iodine are described with a colour
and a physical state. The appearance of chlorine should also include the colour and physical
state.

 

Results Plus: Examiner Comments

This is an example of an answer that scored 2 marks as it includes the correct colour and
physical state for chlorine.

 

(c)(ii)

The majority of candidates could write the correct word equation.

Some candidates decided to attempt to write a balanced equation, but credit was only given if
this was completely correct. Symbols such as H or Cl should not be used for hydrogen and
chlorine gas. Candidates are advised to write word equations when they are asked to do so in a
question.

Some candidates also lost marks by writing CL as the symbol for chlorine and others changed
the product to hydrochloric acid, hydrochloride or hydrogen chlorine.

 

Results Plus: Examiner Comments

This answer scores 1 mark for hydrogen + chlorine. The candidate has written the name of the
product as hydrogen chlorine, which is incorrect.
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Results Plus: Examiner Tip

Copy the names of chemicals carefully from the question.

 

Results Plus: Examiner Comments

This candidate tried to write a balanced equation, but the formulae are incorrect so no marks
were given.

 

 

Results Plus: Examiner Tip

If a question asks for a word equation, do not try to write a balanced equation.

 

Results Plus: Examiner Comments

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

 

 

Q18.           

Candidates found this extended open response question quite challenging with few scoring a
mark in level 3. The first major issue was with the candidates' understanding of what was meant
by a chemical cell, with the majority thinking that these contained hydrocarbons which were
burnt therefore causing the release of greenhouse gases. Another issue found with this question
was with the candidates' understanding of the command word evaluate. If a candidate is asked
to evaluate, they should be reviewing the advantages and disadvantages to form a conclusion,
few candidates formed a conclusion and this limited their marks. Where candidates scored, it
was often for stating that the water produced by the fuel cell could be reused on the spacecraft
or for showing an understanding that the hydrogen is flammable and would be difficult to store
because it is a gas.
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Q19.          No Examiner's Report available for this question

Q20.          No Examiner's Report available for this question

 

Q21.           

Question (i) discriminated well. Many showed the understanding that increasing the temperature
would increase the yield of products to score one mark, the better candidates knew that this was
because the equilibrium was shifted to the right. In the same manner a good proportion of
learners were able to calculate the number of moles of methane. Of those some knew that they
needed to multiply this by four and some knew that they then had to multiply this by 24, only
the best performed both of these steps. Other errors included multiplying the number of moles
by the formula mass of hydrogen rather than the number of moles.

 

Q22.          No Examiner's Report available for this question

 

Q23.           

Most candidates attempted this question and discussed at least two factors, with excess air
being the most common to leave out of discussion. Marks were generally gained from reference
to the effects of pressure and temperature on rate of attainment of equilibrium. The effects of
pressure and temperature on yield were given less often and were generally poorer quality
responses. Quite a few candidates misidentified that increasing pressure or concentration of
reactants 'increases energy of the particles'.

It was surpisingly common to see 10 atm as a decrease in pressure, many candidates seemingly
unaware that normal atmospheric pressure is 1 atm. Many candidates just wrote what they had
memorised regarding the Haber process. Some candidates compared the conditions in the Haber
process to 10 atm pressure and a temperature of 900°C, disregarding the wording of the
question.

The least successfully answered section of the question was explaining how excess air affects
both rate and equilibrium. Candidates usually understood that extra air would increase yield but
were unaware that excess air increased the concentration of oxygen

The poorest answers failed to appreciate that excess air in fact meant excess oxygen, suggested
that nitrogen (in the air) was present to be converted into NH3, NO or HNO3, or that temperature,
excess air and high pressure were 'catalysts'.

Candidates that were most clear structured their work very well, breaking down their answer into
paragraphs under 3 headings of air, pressure and temperature, with each explaining rate and
separately yield. Those that were not produced answers that were muddled and erratic.
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Results Plus: Examiner Comments

This is a very well written answer showing excellent understanding. Sadly, it did not address the
factor of excess air, so only achieved Level 2. It is essential to answer the whole question.
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Results Plus: Examiner Comments

A fully comprehensive answer addressing all of the factors for Level 3.

 

 

Q24.          No Examiner's Report available for this question

Q25.          No Examiner's Report available for this question

 

Q26.           

Candidates generally performed well in this question, with the majority knowing that the 18
carat gold contains atom of different sizes. Of those that knew this many were then able to go on
to explain that the 18 carat gold is stronger than 24 carat gold in terms of these different sized
atoms disrupting the structure or preventing the layers from sliding. In some cases, candidates
did not score as they simply stated that the other metals were stronger.
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Q27.           

This 6-mark question was not answered very well. Some candidates gave an explanation relating
to the equilibrium associated with the Haber Process rather than the one asked about in the
question and gave incorrect information about the effect of temperature on equilibrium position
because it was learned from the Haber Process rather than applied to this reaction. Level 1
answers correctly determined that a higher temperature would increase the rate of reaction,
although this was not usually related to the rate of attaining equilibrium. Most marks scored here
related to describing how temperature and catalysts affected the rate of reaction, and there
were far fewer answers that discussed the equilibrium.

 

Q28.          No Examiner's Report available for this question

 

Q29.           

There seemed to be some confusion here between the structure of aluminium and alloys
compared with bond strength, although many candidates scored 2 or 3 marks for this question.

 

Q30.          No Examiner's Report available for this question

 

Q31.           

(i)

This question was well answered on the whole, with the majority of candidates scoring at least 2
or more of the 3 marks available.

The majority of responses correctly compared the properties of the two substances from the
table provided, using correct comparative terms, such as lower, stronger or higher, when
comparing density, strength and resistance to corrosion respectively.

In the responses scoring 1 or 2 marks only, candidates often only discussed one or two
properties, not all three.

In those responses which did not score, often properties were simply quoted from the table in
the stem of the question, with no comparison made between the two substances. In many
incorrect responses, the term 'better' was seen when comparing properties – this term is vague
and would need qualifying to be of credit.
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Results Plus: Examiner Comments

This is typical of a response which did not score.

Two of the properties from the table have been discussed, namely relative strength and
resistance to corrosion. However, the data has been quoted and comparative terms not used,
such as higher relative strength and higher resistance to corrosion.

 

 

Results Plus: Examiner Tip

With questions requiring a comparison of properties from a table, make sure comparative terms,
such as 'stronger', 'higher', are used to compare substances. Avoid simply stating information
from the table.

 

S T E M U P . C O . U K

https://stemup.co.uk


 

Results Plus: Examiner Comments

A typical example of a fully correct response which scored the 3 marks available.

All three properties, namely relative strength, resistance to corrosion and density, have been
correctly compared, using comparative terms.

 

 

Results Plus: Examiner Tip

Comparing properties of substances is commonly asked for in chemistry. Remember to use
comparative terms, such as higher, lower, when making comparisons.

 

(ii)

This question was very well answered on the whole, with the majority of responses scoring the 2
marks available, for the answer, 5.0% as the correct percentage of magnesium in the magnalium
alloy.

Of those candidates who scored 1 mark only, most incorrectly inverted the fraction in the
percentage calculation, arriving at a value of 2000 which was credited as an error carried
forward.

 

Q32.          No Examiner's Report available for this question

Q33.          No Examiner's Report available for this question

S T E M U P . C O . U K

https://stemup.co.uk


 

Q34.           

Part (i) was less well answered with few candidates being able to explain why a new mixture was
evaporated rather than the original mixture from the titration. In part (ii) the majority were able
to correctly calculate the percentage yield of potassium chloride to gain both mark points,
although only the best candidates were able to suggest a reason why the actual yield was
greater than the theoretical yield, with many just giving the opposite of why the yield can be
lower rather than thinking through the question and scenarios that might lead to the yield being
higher. A good proportion were able to calculate the atom economy in the last part of question 4
to gain the full four marks available. In some cases, candidates scored just 3 marks as they had
a misconception of the meaning of decimal place and gave an answer of 80 rather than 80.5.

 

Q35.          No Examiner's Report available for this question

 

Q36.           

(a)

This part allowed many candidates to get off to a good start. There was, however, some
confusion between fertilisers and pesticides or herbicides. There were a few references to
fertilisers being catalysts (not credited) because they speed up the rate of growth (credited).
Others suggested that the main function of fertilisers was to neutralise acidic soils.

Some good, detailed descriptions were given.

 

Results Plus: Examiner Comments

This answer includes plenty of relevant detail.
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Results Plus: Examiner Comments

Fertilisers are not used to keep animals away.

 

 

Results Plus: Examiner Tip

Learn the difference between fertilisers, pesticides and herbicides.

 

(b)

This question had a good response with many candidates giving well-explained answers. Most
candidates recognised that run-off of fertilisers into water was an issue, and a good number of
candidates gained a further mark with answers related to eutrophication, named by some and
described by others. However, some candidates thought that fertilisers may kill plants and
animals on land, or were unclear what the effect was on water life. Candidates are advised not to
be vague, for example "affecting fish" does not tell us whether fish are helped or harmed.

 

Results Plus: Examiner Comments

This answer is explained very clearly using good, scientific terminology.
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Results Plus: Examiner Comments

This answer contrasts with the first example, giving little detail.

 

 

Results Plus: Examiner Tip

Be clear about what you mean. Fertilisers that are washed into lakes, for example, can lead to
the death of fish, but this answer is much too vague.

 

(c)(i)

Despite being given so much information in the question, i.e. all of the reactants and products,
there were a surprising number of blanks or the misuse of ammonia for ammonium and vice
versa (which of course had to be penalised in this example). A few candidates unwisely
attempted to use formulae; all of those that did were incorrect.

 

Results Plus: Examiner Comments

Be careful – the product 'ammonium nitrate' was written in the question, and information like
this should be carefully transferred.
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Results Plus: Examiner Comments

Some candidates give symbol equations when asked for word equations. They have to be
completely correct – and rarely are – to score.

 

(d)(i)

Most responses were given as some spelling of "reversible". Some incorrect responses included
"the Haber Process" (an understanding of 'type' is important), "reverse/ reverse reaction",
"interchangeable", "vice versa" and "static equilibrium".

 

Results Plus: Examiner Comments

Reversible reaction / equilibrium was required.

 

 

Results Plus: Examiner Tip

You must learn correct scientific terms – why not produce a list of all the key words you learn in
each topic?
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Q37.           

(a) (ii)

Most candidates gained credit for their answers, since they were able to identify the meaning of
the symbol for a reversible reaction. It was noted, however, that few candidates appeared to
spell reversible correctly.

 

Results Plus: Examiner Comments

This was the most commonly seen correct answer for the 1 mark available.

 

Results Plus: Examiner Comments

A typical incorrect answer, where the reversible sign was confused with simply an equal sign, so
does not score.

(b) (i)

Very few candidates were able to score both marking points here. Although many were able to
identify that urea contained the highest percentage of nitrogen, they did not go on to link it to
plant growth. A commonly seen error was that responses stated that urea contained a lot of
nitrogen but failed to make a comparative statement. Many responses incorrectly tried to make
links to the percentage of nitrogen and oxygen in the atmosphere.
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Results Plus: Examiner Comments

A good example of a 2 mark response.

(b) (ii)

Most candidates were able to score at least 1 of the 2 marks available, mainly by reference to
the first, second and fourth marking points, namely 'fertiliser is washed into rivers', 'increased
growth' and 'fish die'. Overall, this question presented many problems to many candidates. Many
simply stated eutrophication' as their answer, although they were unable to explain what it
meant. Many candidates linked fish death with too much fertiliser, although their explanations
were often confused.
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Results Plus: Examiner Comments

This response scored the 2 marks available. The increased growth of algae, oxygen being used
up (by bacteria) when plants decompose and animals (in the pond) dying are correctly
mentioned.

 

Results Plus: Examiner Comments

This response scored 1 mark only for a correct reference to 'excess fertiliser being washed into
the river' (the first marking point). The mention of eutrophication, is not required for the
specification and this would need to be explained to gain credit.
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Results Plus: Examiner Comments

This response did not score. There is no mention of plants (in the river) growing bigger or more
quickly (so the second marking point was not scored). The idea of plants using up the oxygen in
incorrect, since a reference to decaying/dead plants is necessary. Also, from the response, the
effect on animals simply states '...may not have enough oxygen'. This is insufficient, since
'animals dying' is required (so fourth marking point was not scored).

 

 

Q38.           

(i)

Candidates generally performed well in this question, with many able to complete the word
equation for the reaction between ammonia and nitric acid.

 

Results Plus: Examiner Comments

The correct answer, that scored the mark.
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Results Plus: Examiner Comments

Where candidates lost the mark is was often because they stated that ammonium rather
ammonia was reacting or that ammonia reacts with nitrate.

 

 

Results Plus: Examiner Tip

Candidates should be taught to use the information given in the stem of the question to help
them form their answer.

 

 

Results Plus: Examiner Comments

In some cases, candidates tried to write the symbol rather than the word equation. To be
allowed marks, the symbol equation would have to be entirely correct.

 

 

Results Plus: Examiner Tip

Candidates should be taught that if a word equation is asked for, they should not attempt a
symbol equation as it is much harder to gain credit.

 

(iii)

Candidates generally performed well on this question, with most scoring at least 1 mark for
showing an understanding that the ammonium nitrate promotes crop growth or yield. Many
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knew that it was a fertilizer.

 

Results Plus: Examiner Comments

This good answer scored both marks.

 

 

Results Plus: Examiner Comments

A common misconception seen was that the ammonium nitrate was used as a pesticide.

This example still gained 1 mark for improving crop yield.

 

 

 

Q39.           

(b) (i)

This question was generally well answered. Some candidates lost marks as they wrote hydroxide
as a product in place of water. Those that tried to use formula generally failed to write the
formula correctly and so therefore did not score. Some candidates scored no credit as they wrote
the reverse reaction for the decomposition of water.
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Results Plus: Examiner Comments

The candidate here has put the arrow in the wrong place showing that hydrogen reacts to form
oxygen and water which gains no credit.

 

Results Plus: Examiner Comments

Hydrogen oxide was accepted in place of water. Hydroxide however was not.

 

Results Plus: Examiner Comments

This answer scored two marks for the word equation shown. The incorrect formula after the
hydrogen and oxygen was ignored.
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Results Plus: Examiner Comments

This answer scored zero marks. A word equation has been asked for, the candidate has tried the
more difficult task of writing a symbol equation. They have not done this correctly and so
therefore cannot score credit.

 

 

Results Plus: Examiner Tip

If asked to write a word equation do not attempt to write a symbol equation. To score credit you
will need to write the symbol equation fully correct. This is a significantly harder skill than writing
a word equation.

(b) (ii)

The majority of candidates performed well on this question to score the 1 mark available for
stating that hydrogen only produces water or that it does not produce carbon dioxide.
Candidates did not score when they used vague, non-specific terms such as it lasts longer or it is
cheaper or environmentally friendly.

 

Results Plus: Examiner Comments

Vague statements such as better for the environment will not score.

 

 

Results Plus: Examiner Tip

When answering questions that are looking for advantages or disadvantages of using a specific
substance, remember to be specific with your answers. 'Environmentally friendly' is unlikely to
gain credit as is 'cheaper'. If you were to state that hydrogen is better for the environment as it
does not release carbon dioxide, then this would gain credit.
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Results Plus: Examiner Comments

This answer is not sufficient. Hydrogen does put water into the air. If the candidate had stated
that it does not put harmful gases into the air then credit would have been awarded.

 

Results Plus: Examiner Comments

An acceptable advantage of using hydrogen rather than petrol is stated in this answer. Some
candidates stated that hydrogen produced less carbon dioxide, this is not acceptable as it
implies that some carbon dioxde is produced, but just less.

(b) (iii)

Candidates found explaining a disadvantage of hydrogen much more difficult than stating an
advantage. Candidates often scored one mark for giving a disadvantage but then found it hard
to explain why it was a disadvantage.

 

Results Plus: Examiner Comments

Just stating that it would be more expensive was not sufficient for the mark. If the candidate had
stated that hydrogen was more expensive to make then credit could have been awarded.
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Results Plus: Examiner Comments

A good answer that explains that it is hard to store the gas because it must be kept at high
pressure, this candidate scores 2 marks.

 

 

Q40.           

Many candidates thought that an alloy has been formed or that iron somehow reacts with zinc.
Others ignored the stem of the question and insisted the iron was not exposed, the zinc
completely covering the iron. Many candidates recognised that zinc is more reactive than iron,
but some said that zinc would rust. Few gave the idea that zinc would corrode easier or in
preference to iron. Many just said 'instead of'. Many seemed to have an idea of sacrificial
protection. The word 'galvanised' was sometimes seen, but rarely explained.

 

Results Plus: Examiner Comments

Potentially, this was heading to be a good answer, but was let down by the start of the second
line. The candidate stated that the zinc is more reactive (than iron) and so scored the second
marking point and that was taken a little further with the zinc's ability to lose electrons more
easily. Unfortunately 'zinc will still rust' is incorrect and the first marking point was not given, so
overall this answer scored 1 mark.

 

 

Results Plus: Examiner Tip

'Rust' and 'rusting' are words that are associated with the corrosion of iron and steel only. To
that any other metal rusts is incorrect and will not score.
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Results Plus: Examiner Comments

A good answer and this scored 2 marks. The candidate clearly understands the the reason why
the iron is coated by the zinc as seen by the first line which was then explained in the rest of the
answer.

 

 

Results Plus: Examiner Tip

Learn all the different ways iron can be prevented from rusting together with an explanation of
how that method works.

 

 

 

Q41.           

(b)

Many responses scored the full 2 marks available. The majority gained at least 1 mark for
correctly calculating the number of moles of zinc used or hydrogen formed, namely 0.2 moles.
Many were able to recognise that to calculate the volume of hydrogen, then the number of
moles needed to be multiplied by 24, to achieve 4.8 dm3. Occasionally, after having obtained the
correct answer, candidates then incorrectly multiplied this answer by 2, to give a final answer of
9.6, so only scoring 1 mark.
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Results Plus: Examiner Comments

A typical response. This candidate has clearly laid out the working in logical steps to arrive at the
correct answer, 4.8 dm3. This response scored 2 marks.

 

(c)(ii)

This question was extremely well answered, with most candidates scoring the full 2 marks for
'dynamic equilibrium'. When a 1 mark response was seen occasionally, it was for simply
mentioning just 'equilibrium' only or simply mentioning 'reversible reaction'.

 

(d)

The quality of many of the responses seen by examiners was exemplary. At Level 3, for 6 marks,
many candidates were able to explain in detail the conditions used in the Haber process for the
manufacture of ammonia, namely the effects of temperature and pressure and the use of a
catalyst on yield and rate in equilibrium reactions. The explanations for the effect of increasing
pressure were particularly well developed by candidates, but less so for the effects of
temperature or the use of a catalyst.

At Level 2, for 4 marks, tended to discuss the effects of changing the conditions on yield and
rate of reaction on the Haber process, with no detailed explanation.

Commonly seen areas of weakness or misconceptions included:

 

a confusion over the effect of increasing the temperature, many candidates incorrectly
thought that this would increase the yield of ammonia;
a limited knowledge of how a catalyst affects an equilibrium reaction, such that this was
often limited to a catalyst speeding up the rate of a reaction;
explanations for the increasing rate of reaction using collision theory were often not
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well-developed.

 

It is also worthwhile noting that the 'optimum' conditions, for the pressure and temperature
used, for the Haber process will vary depending on the sources used, such that those in the
question may have not necessarily been the same as those shared with candidates when
teaching this topic at centres.

 

Results Plus: Examiner Comments

An example of a Level 2, 4 marks, response.

Three effects of change have been discussed: a catalyst speeds up the rate of reaction;
increasing pressure – increases the yield, but this is not explained correctly; heat increases
(equivalent to increased temp, although poorly expressed) – increases speed of reaction and the
effect of using of a lower temperature – increases yield (but there is a compromise between
speed and yield).

S T E M U P . C O . U K

https://stemup.co.uk


 

Results Plus: Examiner Comments

An example of a Level 1, 2 marks, response.

Two effects due to temperature have been discussed: increasing temperature – increases speed
and lowers yield (of ammonia). The reverse argument is also given.
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Results Plus: Examiner Comments

A typical example of a very detailed answer, Level 3, 6 marks.

The candidate has described all the valid effects of changing all three conditions, with at least
two points of explanation for each change: higher pressure - increases speed and increases
yield, with an explanation in terms of decreased number of moles/volume and collision theory;
higher temperature – decreases yield and increases speed, with an explanation in terms of
favouring the endothermic (back) reaction and collision theory; use of a catalyst – speeds up
rate, equilibrium reached faster and lowers activation energy.
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Q42.          No Examiner's Report available for this question

 

Q43.           

This question was poorly answered on the whole with the majority of responses not scoring the 1
mark available.

Few candidates were able to correctly explain the reason for using brass rather than copper for
the pins of an electric plug, namely that pins made from brass do not bend. The most commonly
seen incorrect responses referred to the fact that the brass would be 'less likely to break'.

 

Q44.          No Examiner's Report available for this question

Q45.          No Examiner's Report available for this question

Q46.          No Examiner's Report available for this question

 

Q47.           

The most common answer to this question was related to pollution and suggested that
candidates were answering the question as to why hydrogen may be a better fuel than
hydrocarbons. There was little understanding shown of chemical cells, or hydrogen-oxygen cells.
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