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Q3.          No Examiner's Report available for this question

 

Q4.           

Part (i) was very well answered.

Part (ii) was not so well answered, with some candidates giving J and X from period 3.

(iii) Most candidates had the idea that groups 1 and 7 involved gaining/losing one electron, so A,
J and unfortunately X were the most common responses.

 

 

Q5.           

(i)

This question was very well answered on the whole with most responses scoring the 1 mark
available.

Most candidates could identify which of the featured elements of the periodic table were
non-metals. G and X were the most common elements chosen by the candidates, so most
candidates knew of the division between metals and non-metals in the periodic table. However,
some chose to name non-metals that were outside the elements under consideration in the
question; these did not score. Some chose to use the periodic table to 'translate' the lettered
elements in the question, so two of either B, O or Ar also scored, but use of the element names
was not credited.

(ii)

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

Just over a quarter of the candidates could give the letters of the featured elements that were in
period 2 – that is two of A, E and G or 'translated' as Li, B or O. The most common errors were
giving the letters J and X which were in period 3, or using the periodic table (provided for
candidates at the back of the examination paper) to identify two elements in group 2 – usually
Mg and Ca.

The main misconception noted by examiners was a confusion about which is period 2 and
confusion between the meaning of the terms period and group when associated with the
periodic table.

(iii)

This question was not well answered on the whole with just over half of responses scoring the 1
mark available.

Of those who scored the 1 mark, this was for giving the letter of an element that normally forms
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an ion with a charge of +1, namely, A or J, or 'translated' as Li or Na. The most commonly given
incorrect choices were Z followed by G. Again, several candidates did not follow the instructions
and several named incorrect elements such as hydrogen or potassium which were not the
elements under consideration in the question.

 

 

Q6.           

The vast majority of candidates were able to give the electronic configurations of the ions
formed when sodium reacts with chlorine.

 

Results Plus: Examiner Comments

In some cases, candidates gave the electronic configuration of sodium as 2.8.0, this was
accepted and a mark awarded.

 

 

Q7.          No Examiner's Report available for this question

Q8.          No Examiner's Report available for this question

Q9.          No Examiner's Report available for this question

 

Q10.           

In general, candidates performed well in this question with many scoring the mark for being able
to state a correct property of diamond.
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Results Plus: Examiner Comments

A correct property that scored the mark.

 

 

Results Plus: Examiner Comments

Where candidates did not score it was found that this was because they did not understand the
meaning of the word 'property', linking their answer to the structure/ bonding of diamond rather
than giving a property.

 

 

 

Q11.          

(a) (i)

Fractional distillation was correctly given by about two thirds of candidates but some omitted the
word fractional.

(a) (ii)

Although many candidates gave a correct answer, quite frequently in terms of removing water or
carbon dioxide, there were a surprising number of misconceptions including those who thought
cooling was to remove dust particles and others simply stated that cooling the air would make it
all the same temperature. Others tried to bring in rates of reaction and talked about a lower
temperature stopping the air reacting.

(c) (i)
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Many candidates scored 1 mark for stating that covalent bonding involves the sharing of
electrons, but they usually failed to gain the second mark for stating that a pair of electrons are
shared.

 

Results Plus: Examiner Comments

A typical answer worth one mark.

(c) (ii)

The large majority of candidates gave the correct configuration.

(c) (iii)

Most scored a mark for correctly showing a shared pair of electrons in a molecule of carbon
dioxide. A common error was to show single bonds between the atoms rather than double bonds
and a few candidates who did show double bonds lost marks by putting extra electrons on
carbon and/or oxygen. Some candidates lost both marks as they failed to draw a correct CO2
molecule, CO was often seen and sometimes COC.

 

Results Plus: Examiner Comments

A well drawn answer for two marks.
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Results Plus: Examiner Comments

An answer worth 1 mark for showing a shared pair of electrons in a CO2 molecule.

 

Q12.          

(a) (i)

Fractional distillation was correctly given by about two thirds of candidates but some omitted the
word fractional.

(a) (ii)

Although many candidates gave a correct answer, quite frequently in terms of removing water or
carbon dioxide, there were a surprising number of misconceptions including those who thought
cooling was to remove dust particles and others simply stated that cooling the air would make it
all the same temperature. Others tried to bring in rates of reaction and talked about a lower
temperature stopping the air reacting.

(c) (i)

Many candidates scored 1 mark for stating that covalent bonding involves the sharing of
electrons, but they usually failed to gain the second mark for stating that a pair of electrons are
shared.
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Results Plus: Examiner Comments

A typical answer worth one mark.

(c) (ii)

The large majority of candidates gave the correct configuration.

(c) (iii)

Most scored a mark for correctly showing a shared pair of electrons in a molecule of carbon
dioxide. A common error was to show single bonds between the atoms rather than double bonds
and a few candidates who did show double bonds lost marks by putting extra electrons on
carbon and/or oxygen. Some candidates lost both marks as they failed to draw a correct CO2
molecule, CO was often seen and sometimes COC.

 

Results Plus: Examiner Comments

A well drawn answer for two marks.

 

Results Plus: Examiner Comments

An answer worth 1 mark for showing a shared pair of electrons in a CO2 molecule.
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Q13.          No Examiner's Report available for this question

 

Q14.           

(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.

 

 

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.
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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
knew that it was a fertilizer.

 

Results Plus: Examiner Comments

This good answer scored both marks.
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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.

 

 

 

Q15.           

(ii)

Many candidates answered this very well and obtained the correct answer for three marks. The
major errors arose from an incorrect calculation of the formula mass of iron oxide answered or
missing the ratio of 1 mole of iron oxide containing two moles of iron. Those that divided by two
rather than multiplied by two scored two marks. Those that only achieved the formula mass of
the iron oxide scored the first mark.

 

Results Plus: Examiner Comments

Calculation of the formula mass of Fe2O3 was calculated correctly and scored the 1st marking
point. The second step involved the multiplication of the relative atomic mass of iron by 2 and
this was missed out. The final step of scaling up to 240 tonnes was consequentially carried out
correctly and scored the 3rd mark. So 2 marks for this response.
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Results Plus: Examiner Comments

The formula masses and proportions were corrctly calculated (160 & 112). These were then used
correctly to give the final answer of 168. 3 marks given for this correct answer.

 

 

Results Plus: Examiner Tip

Practice calculations of this type and set out your working in a logical way.

 

 

 

Q16.           

(ii)

In general, foundation tier candidates found calculating the maximum mass of iron produced in
the reaction difficult. However, many were able to score at least 1 mark for calculating the
formula mass of iron oxide.

A good proportion of candidates were able to calculate the number of moles as 1.5, but this was
often then given as a final answer with no further calculation made.

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

https://stemup.co.uk


 

Results Plus: Examiner Comments

1 mark was awarded here for correctly calculating the relative formula mass of the iron oxide as
160.

 

 

Results Plus: Examiner Comments

A fully correct answer that scored all three marks available.
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Q17.           

Candidates were usually aware that intermolecular forces affect boiling point. There remains a
confusion between intermolecular and intramolecular forces, with responses sometimes straying
into an implicit or even explicit statement that covalent bonds were responsible for level of
boiling point, e.g. 'the intermolecular forces between the atoms are weak'. Some candidates did
not go on to explain that weak intermolecular forces only required little energy to overcome.

 

Q18.          No Examiner's Report available for this question

 

Q19.           

The information that the two elements both had one electron in the outer shell of their atoms
was well described. Some candidates referred to the same number of electrons (not outer
electrons) and so did not score.

 

Q20.          No Examiner's Report available for this question

Q21.          No Examiner's Report available for this question

 

Q22.           

Candidates scored across the whole mark range available in this extended open response
question. Those that did well were able to explain the bonding and structure of all three
substances and why the properties of calcium chloride are different from the properties of
calcium and chlorine, they were clear and careful with their use of scientific terms. Those that
lost marks did so as they referred to free electrons or ions in the wrong context, or did not
explain why the properties are different. Some candidates thought that the calcium chloride just
took on a mix of the properties of calcium and chlorine.

 

 

Q23.           

(i)  Most candidates linked the cloudiness to a precipitate, slightly fewer to sulfur (even though
the equation gave it as a solid product). Others identified NaCl as a solid precipitate (even
though the equation gave it as aqueous), whilst others thought that the cloudiness was caused
by effervescence.
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(ii)  It was clear that the majority of candidates had either carried out this investigation or seen it
done. A pleasing majority were able to locate a black cross correctly and knew that it would
disappear. However, some were confused into discussing the effect of different concentrations of
HCl, but omitted to discuss the process for measuring the rate.

 

 

Q24.           

Candidates found this question quite difficult. The best candidates understood the difference
between intermolecular forces and covalent bonds and so answered well. However, many did not
show this understanding and gave answers that referred to the weak covalent bonds that
needed to be broken.

 

Results Plus: Examiner Comments

In this case, the candidate correctly refers to the weak intermolecular forces and stated that
these are easily broken, simply stating the forces are easily broken was not sufficient to gain the
second mark as there needed to some reference to the amount of heat or energy required.
Therefore, this answer scored just 1 mark.

 

 

Results Plus: Examiner Comments

In this case the reference to the weak covalent bonds means that that this answer was rejected
for both mark points and did not score.
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Results Plus: Examiner Comments

A good answer that scored both marking points.

 

 

Q25.          No Examiner's Report available for this question

 

Q26.           

A good proportion of learners performed well in question (ii) with many being able to explain that
calcium would be found in period 4 of the periodic table because it has four shells of electrons. In
some cases, candidates lost the second mark point as they stated that calcium has four outer
shells of electrons which was rejected. Where candidates did not score, it was often because
they did not read the question carefully and stated what group rather than what period of the
periodic table calcium is found in.

 

 

Q27.           

Most candidates answered this well and recalled definition. When only 1 mark was awarded, this
was often because the difference in neutrons but not the same number of protons was given.
Candidates are advised in this type of question not to mention electrons which sometimes
confused an answer. Some candidates unfortunately mentioned 'different elements with a
different number of neutrons'.
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Results Plus: Examiner Comments

This answer states clearly the standard definition (They are atoms... would have been even
better).

 

 

 

Q28.           

(i)

This question was not well answered on the whole with just less than half of responses scoring at
least 1 of the 2 marks available.

Despite examiners having seen some flawless answers, few candidates were able to define the
term 'isotopes' correctly. In the responses that scored 1 mark, this was often for a correct
reference to isotopes having a 'different number of neutrons', with no reference to the number of
protons, or alternatively mentioning only 'same number of protons'.

It was clear from responses that many candidates had clearly not read the guidance in the
question, namely the important phrase 'in terms of subatomic particles'. stated that isotopes
have the 'same atomic number but a different mass number'. This was credited with 1 mark,
since it was evident that they knew what isotopes were but had not phrased their answer in
terms of subatomic particles.

The main misconceptions in many responses that did not score were the incorrect assumption
that isotopes are atoms of different elements, or that isotopes means 'electron transfer',
showing some confusion with ionic bonding.
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Results Plus: Examiner Comments

This is typical of many responses seen which did not score any of the 2 marks available.

The candidate has confused istopes with electron transfer.

 

 

Results Plus: Examiner Tip

Learn key definitions of the terms in the specification, namely 'isotopes'.

 

 

Results Plus: Examiner Comments

This response scored both available marks.

There are correct references made to 'same number of protons' and a 'different number of
neutrons'.
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Q29.           

This question was not well answered overall, with the majority of responses managing to score
only 1 of the 2 marks available.

It is worthwhile noting that this question required an explanation but many candidates simply
gave a description. Almost all candidates only scored the first marking point since they did not
explain the trend but only described it, namely that mass decreases for calcium carbonate.
There were very few 2 mark responses seen, suggesting they found it very difficult to describe
what happens as a reaction progresses. In several of those responses where an explanation was
attempted they usually did not score it as they incorrectly stated evaporation rather than loss of
a gas.

 

Results Plus: Examiner Comments

This was a commonly seen response scoring 1 mark only.

The correct trend in the data has been described but has not been explained.

 

(ii)

This questiion was very poorly answered with fewer than a quarter of responses scoring the 1
mark available.

It was clear from the responses that few candidates understood the concept of heating to
constant mass.

The major misconception was that many candidates thought that the mass of the solid would
decrease to zero or simply that there is still some mass left; others incorrectly thought they
needed to know the theoretical yield.
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Results Plus: Examiner Comments

This response scored the 1 mark available.

The response correctly mentions that the mass is still decreasing and has not reached a point
where the mass stays constant.

 

 

Results Plus: Examiner Comments

This response was typical those that did not score.

This highlights the misconception of the majority of candidates where they incorrectly assumed
that the mass would eventually go down to zero in the thermal decomposition of the calcium
carbonate.

 

 

 

Q30.           

(i) This question required an explanation, but many just gave a description. The obvious mark
was that mass decreases for calcium carbonate, although some did state the rate is slowing
down. Some candidates stated that carbon dioxide was released as the explanation for mass
loss, but incorrect explanations for the mass decrease were varied and included calcium
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carbonate melting and/or evaporating, reacting with oxygen or just 'disappearing'. Very few
candidates were able to explain why the rate of reaction decreases as time goes on.

 

Results Plus: Examiner Comments

Some candidates just described the pattern in this data. This answer gives a correct explanation
as well so scores both marks.

 

(ii) A considerable number of candidates understood the concept of heating to constant mass,
even if they weren't always as good at expressing themselves clearly. Others just stated that the
reaction was incomplete but gave no evidence for this idea. Some misunderstood the data
completely and thought that it would decrease to zero; others incorrectly thought they needed
to know theoretical yield.

 

Q31.          No Examiner's Report available for this question

 

Q32.           

A few candidates scored full marks on this item however many wrote about how the solid did not
conduct electricity, but the solution did (for one mark) and then erroneously went on to write
about delocalised electrons in the solution and not in the solid. The other significant error seen
was when candidates wrote about molten ammonium chloride – again evidence showing that
candidates do need to read the question carefully before starting their answer.
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Q33.           

This question was pleasingly well answered with a large majority of students knowing that
calcium nitrate is soluble whereas calcium carbonate is not and many explaining the
conductivity of the former as being a result of the presence of free moving ions. Sometimes the
explanation was in terms of electrons (or even atoms or particles), not ions, being free to move.

 

Results Plus: Examiner Comments

This answer shows a common error – that electrons are the free particles, rather than ions.

 

 

Results Plus: Examiner Comments
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This is a more comprehensive, more clearly written answer than the other example, and
correctly refers to ions.

 

 

 

Q34.           

This question proved difficult for many candidates and a large number of blank pages were seen.
Most of those that did attempt to answer the question often repeated information from the stem
of the question which did not gain credit. Only the best were able to relate the data in the stem
to the bonding and forces present in simple molecular, covalent substances and ionic
substances. The application of scientific terminology was weak and many candidates could not
specifically name the particles involved. Candidates seemed confused between intermolecular
forces and bonds between atoms.
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Results Plus: Examiner Comments

The candidate has correctly classified substances A and B as covalent and ionic.

The melting points of substances A and B have been explained, with sufficient linkage of
scientific ideas.

The explanation of the conduction of substance B is poor, limited to comments about electrons
moving.

Whilst there is confusion in the description of conductivity, the explanation of the melting points
alone merits level 3 – 6 marks.

 

 

Results Plus: Examiner Comments

A and B are classified and the melting point of B is explained.

The whole of the answer links well. Therefore level 2 and awarded 4 marks.
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Results Plus: Examiner Comments

The candidate has correctly classified substances A and B as covalent and ionic.

They have referred to the low melting point of substance A but the explanation is incorrect.

They have referred to the high melting point of substance B and to strong forces of attraction
but they do not say what the forces of attraction are acting between.

Both substances have been correctly classified and there is an explanation for one property.
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However the links are not made correctly and therefore a mark of 3 rather than 4 is awarded.

 

 

Results Plus: Examiner Comments

The substances have not been classified.

However, an explanation for the melting point of each has been attempted. A full explanation
has not been given and so therefore only level 1 – 2 marks can be awarded.
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Results Plus: Examiner Comments

The candidate has correctly classified substance A as simple molecular and has linked this to a
low melting point.

There are many scientific terms that have been included. However, these are not linked to the
question and have been used inappropriately. They have therefore been ignored and no credit
for their use has been given.

 

 

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

https://stemup.co.uk


Results Plus: Examiner Comments

The candidate has not classified either substance A or B, they have simply repeated the
information in the table and stem of the question, which is not worthy of credit.

 

 

 

Q35.           

This extended open-response question was poorly answered with just under half of responses
scoring. Of those responses which scored, invariably they scored a Level 1 or Level 2 answer.

Pleasingly, it was noted by examiners that for those candidates who had attempted the question
their responses were clearly structured. It was clear that some candidates have seen the
description of the formation of sodium and chloride ions from sodium and chlorine atoms using
electron configurations. Many conveyed ion formation using clearly drawn diagrams.

A common misconception noted by examiners was that many candidates confused ionic bonding
with covalent bonding and frequently (and incorrectly) showed dot and cross diagrams of sodium
covalently bonded to chlorine. Some responses had repetition of the exam question, showing the
electronic configurations of sodium and chlorine which scored no marks.

Very few candidates attempted a description of the arrangement of ions in sodium chloride.
When candidates did describe the structure it was usually very basic, i.e. they did not did not
use terms such as lattice, or identify that the positive and negative ions alternate. Very
occasionally, there were a few good diagrams showing this.
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Results Plus: Examiner Comments

This response was awarded Level 3–5 marks

The response correctly explains how both the chlorine and the sodium atoms become ions by
the transfer of an electron. This is correctly illustrated by a diagram which clearly shows the
origin of the outer shell electron transferred to chlorine from the sodium.
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While not perfect, this is sufficient for Level 3 – ideally we would wish to see references to
chloride ions and the structure of sodium chloride.

 

 

Results Plus: Examiner Comments

This response was awarded Level 2–4 marks

The correct idea of electron transfer has been conveyed to show the loss of an electron from the
sodium to the chlorine atom. Ideally we would like to see the charges on the diagram to show
the ions and the use of chloride ion in the description.
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Results Plus: Examiner Comments

This response was awarded Level 3–5 marks

The response correctly explains how both the chlorine and the sodium atoms become ions by
the transfer of an electron. This is correctly illustrated by a diagram which clearly shows the
origin of the electron transferred to chlorine from the sodium. There is also a brief description of
the structure of the sodium chloride.

While not perfect, this is sufficient for Level 3 – ideally we would wish to see references to
chloride ions and the ions drawn.

 

 

 

Q36.           

This was straightforward for many candidates but linking the group number with the number of
electrons in the outer shell was seen more than linking the period number with the number of
electron shells.

 

Q37.          No Examiner's Report available for this question

 

Q38.           

Examiners reported that it was rare to award 2 marks for this question. Although several scored
one mark for making reference to delocalised or free electrons in the graphite structure, many
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then did not link this with the idea of an electric current being a flow of electrons. Many just
made the comment that the electrons 'carried the charge', for which no credit was given.
Equally, many candidates just scored one mark for the idea of electrons being able to move
through the graphite structure or between layers, but had not qualified those electrons as being
delocalised.

Several misconceptions were seen. For example, a number of candidates referred to moving
ions, or made a general reference to 'particles' moving − neither of which were credited. A few
students stated that graphite was a metal!

Another misconception which is generally seen on this type of question, but surprisingly not as
frequent as in some other previous examinations, has been the use of the term 'spare electrons'.
Mention of this does not receive credit, and candidates should be deterred from using it.

Out of context answers were seen such as: 'layers slide past each other', 'weak bonds allow
electricity to pass through', 'due to its high melting point', 'it is a metal so it conducts electricity',
'a lot of space in between atoms allowing particles to flow through' and 'due to ionic or giant
structure', none of which received credit. Examiners also reported seeing answers in terms of
uses and properties of graphite and the bonding within its structure.

 

Results Plus: Examiner Comments

Here the electrons have not been qualified, but the 2nd mark was awarded for the electrons
moving.

 

 

Results Plus: Examiner Comments
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This response refers to delocalised ions which does not achieve the mark, nor does 'ions are free
to move'.

 

 

Results Plus: Examiner Tip

Electricity is a flow of electrons.

 

 

Results Plus: Examiner Comments

It is not an acceptable alternative to use the term 'spare electron' rather than 'delocalised
electron' or 'free electron'. So this answer scored 0 marks.

 

 

Q39.          No Examiner's Report available for this question

Q40.          No Examiner's Report available for this question

 

Q41.           

(b)(i)

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

 

(b)(ii)
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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

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.
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(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.

 

 

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.
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Results Plus: Examiner Comments

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

 

 

Q42.           

(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

This candidate scored 1 mark for gas.
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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.

 

 

Results Plus: Examiner Tip
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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.

 

 

Q43.           

Barium and sulfur were often stated and scored the mark.

Where candidates did not score the mark, it was often because they thought that the elements
combined in barium sulfide included barium and sulfide, other elements were also included in
incorrect answer, the most common element added was oxygen, indicating confusion between
sulfide and sulfate.

 

Results Plus: Examiner Comments

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

In some cases, candidates tried to give reactants that might form barium sulfide such as barium
and sulfuric acid.

 

 

Results Plus: Examiner Comments

Another error seen frequently was to include oxygen in the list of elements present in the
compound. This answer scored no marks.

 

 

Results Plus: Examiner Comments

A common error seen was to state that boron or beryllium was present rather than barium.

 

 

 

Q44.           

(a)(ii)

Many candidates could write the symbol for an element in the same period as beryllium.
However, a significant number of candidates were confused between a group and a period and
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they wrote Mg or Ca as their answer.

 

(b)(i)

A significant number of candidates were unable to work out the numbers of protons, electrons
and neutrons in an atom of beryllium. Candidates should learn how to work out the numbers of
protons, electrons and neutrons in an atom from the atomic and mass numbers.

 

(c)

The majority of candidates were able to relate the group number to the number of electrons in
the outer shell. Only a small number of candidates referred to proton, neutrons or atoms in the
outer shell. Some candidates just referred to 'it has 5 at the end of the configuration' without
explaining what the 5 refers to. Only a few candidates wrote about the similar properties of
elements in the same group.

 

Results Plus: Examiner Comments

This answer did not score any marks as it did not refer to electrons or outer shell.

 

 

Results Plus: Examiner Tip

Read the information given in the question. The electronic configuration of phosphorus is given
as 2.8.5. The question asks you to use this electronic configuration in your answer.

 

Results Plus: Examiner Comments

This answer scored 1 mark for writing about the outer shell. Neutrons are in the nucleus of an
atom. There was a clue in the question. Electronic configuration is the arrangement of electrons
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in an atom.

 

 

Results Plus: Examiner Tip

Learn the positions of the particles in an atom.

 

Results Plus: Examiner Comments

This is a good answer, scoring 2 marks.

 

 

Q45.           

(a)(ii)

Many candidates could write the symbol for an element in the same period as beryllium.
However, a significant number of candidates were confused between a group and a period and
they wrote Mg or Ca as their answer.

 

(b)(i)

A significant number of candidates were unable to work out the numbers of protons, electrons
and neutrons in an atom of beryllium. Candidates should learn how to work out the numbers of
protons, electrons and neutrons in an atom from the atomic and mass numbers.

 

(c)

The majority of candidates were able to relate the group number to the number of electrons in
the outer shell. Only a small number of candidates referred to proton, neutrons or atoms in the
outer shell. Some candidates just referred to 'it has 5 at the end of the configuration' without
explaining what the 5 refers to. Only a few candidates wrote about the similar properties of
elements in the same group.
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Results Plus: Examiner Comments

This answer did not score any marks as it did not refer to electrons or outer shell.

 

 

Results Plus: Examiner Tip

Read the information given in the question. The electronic configuration of phosphorus is given
as 2.8.5. The question asks you to use this electronic configuration in your answer.

 

Results Plus: Examiner Comments

This answer scored 1 mark for writing about the outer shell. Neutrons are in the nucleus of an
atom. There was a clue in the question. Electronic configuration is the arrangement of electrons
in an atom.

 

 

Results Plus: Examiner Tip

Learn the positions of the particles in an atom.

 

Results Plus: Examiner Comments
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This is a good answer, scoring 2 marks.

 

 

Q46.          

It was pleasing to see good attempts being made in this free response question with over half of
the candidates producing an answer worthy of level 2 or 3. A good understanding of the
formation of magnesium oxide was demonstrated by many candidates with the transfer of
electrons from magnesium to oxygen being well described, though fewer candidates could
provide the correct formulae of the two ions formed. Surprisingly, significant numbers tried to
explain the formation of magnesium oxide in terms of covalent bonding even though they were
told in the question that magnesium oxide was an ionic compound. The structure of solid
magnesium oxide often received scant treatment, and this was the major reason for not
achieving level 3. Some candidates did refer to a lattice structure but often did not mention
electrostatic attraction between the oppositely charged ions. Some candidates correctly
described properties of magnesium oxide but such answers were not answering the question and
so did not gain credit.

 

Results Plus: Examiner Comments

A decent description of the formation of the ions and the charges on them are shown but no
reference to the structure of magnesium oxide so this was a level 2 answer and given four
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marks.

 

Results Plus: Examiner Comments

Regrettably even though the candidate has written quite a lot they have not described the ion
formation and despite saying it is an ionic compound have then contradicted themself by saying
the structure is simple molecular covalent. Hence there is nothing creditworthy here.

 

Q47.          

It was pleasing to see good attempts being made in this free response question with over half of
the candidates producing an answer worthy of level 2 or 3. A good understanding of the
formation of magnesium oxide was demonstrated by many candidates with the transfer of
electrons from magnesium to oxygen being well described, though fewer candidates could
provide the correct formulae of the two ions formed. Surprisingly, significant numbers tried to
explain the formation of magnesium oxide in terms of covalent bonding even though they were
told in the question that magnesium oxide was an ionic compound. The structure of solid
magnesium oxide often received scant treatment, and this was the major reason for not
achieving level 3. Some candidates did refer to a lattice structure but often did not mention
electrostatic attraction between the oppositely charged ions. Some candidates correctly
described properties of magnesium oxide but such answers were not answering the question and
so did not gain credit.
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Results Plus: Examiner Comments

A decent description of the formation of the ions and the charges on them are shown but no
reference to the structure of magnesium oxide so this was a level 2 answer and given four
marks.
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Results Plus: Examiner Comments

Regrettably even though the candidate has written quite a lot they have not described the ion
formation and despite saying it is an ionic compound have then contradicted themself by saying
the structure is simple molecular covalent. Hence there is nothing creditworthy here.

 

Q48.          

(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.
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Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Use OIL RIG to help you to remember about oxidation and reduction.

Oxidation Is Loss of electrons.

Reduction Is Gain of electrons.

 

Results Plus: Examiner Comments

This is a very good answer, scoring 2 marks.

(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.
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Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

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

 

Results Plus: Examiner Comments

This is a very good answer and scored 1 mark.

(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.

 

Results Plus: Examiner Comments

This candidate has suggested a change to the electrodes so has not scored a mark. The question
asks for a change to the electrolyte.
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Results Plus: Examiner Tip

Read the question carefully.

 

Results Plus: Examiner Comments

This is a good answer, scoring 1 mark.

(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.

 

Results Plus: Examiner Comments

This candidate did not score any marks.

 

Results Plus: Examiner Tip

Ions react at the electrodes by gaining or losing electrons.
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Results Plus: Examiner Comments

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.

 

Results Plus: Examiner Tip

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.

 

Results Plus: Examiner Comments

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.

(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.
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Results Plus: Examiner Comments

This correct answer scored 1 mark.

 

Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

 

Q49.          
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(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.

 

Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Use OIL RIG to help you to remember about oxidation and reduction.

Oxidation Is Loss of electrons.

Reduction Is Gain of electrons.

 

Results Plus: Examiner Comments

This is a very good answer, scoring 2 marks.

(a) (iii)
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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.

 

Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

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

 

Results Plus: Examiner Comments

This is a very good answer and scored 1 mark.

(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.
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Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Read the question carefully.

 

Results Plus: Examiner Comments

This is a good answer, scoring 1 mark.

(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.

 

Results Plus: Examiner Comments

This candidate did not score any marks.
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Results Plus: Examiner Tip

Ions react at the electrodes by gaining or losing electrons.

 

Results Plus: Examiner Comments

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.

 

Results Plus: Examiner Tip

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.

 

Results Plus: Examiner Comments

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.

(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
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by the mass of copper.

 

Results Plus: Examiner Comments

This correct answer scored 1 mark.

 

Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.
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Q50.           

(i)

Candidates did not perform well in this question. In some cases, candidates showed some
understanding that the movement of particles was important for electrical conductivity in
solution. However, many referred to the movement of electrons rather than the movement of
ions.

In other cases, candidates thought that the reason was that you would not be able to get the
electrodes into a beaker of solid, this did not gain credit. Some candidates gave vague
statements such as the reaction would not work or repeated the stem and said that a solution
should be used. Candidates should be taught that no credit will be awarded for repeating the
stem of the question.

 

Results Plus: Examiner Comments

Where other candidates gained credit, it was often for stating that the liquid or solution would
conduct or for saying that the solid would not conduct electricity.
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Results Plus: Examiner Comments

In this case the candidate referred to the movement of electrons rather than the movement of
ions and so did not gain the mark.

 

(iii)

Many candidates found this question hard with the most common incorrect answer being that a
lid should be placed on the apparatus.

Few candidates mentioned using a Bunsen burner some discussed using a blow torch which was
allowed. Many suggested using a hot water bath, which was not allowed.
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Results Plus: Examiner Comments

Some candidates did not read the question carefully and stated that the sodium chloride should
be changed to molten lead bromide and did not explain how the apparatus could be modified.
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Results Plus: Examiner Comments

This common misconception that a lid should be placed on the beaker gained no credit.
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Results Plus: Examiner Comments

Other incorrect answers seen were that to 'catch' the bromine gas or that the voltage should be
increased, adding a light bulb/ ammeter or using a bigger beaker.

 

 

 

Q51.          
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(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.

 

Results Plus: Examiner Comments

This candidate did not score any marks.

 

Results Plus: Examiner Tip

Ions react at the electrodes by gaining or losing electrons.

 

Results Plus: Examiner Comments

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.

 

Results Plus: Examiner Tip
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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.

 

Results Plus: Examiner Comments

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.

(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.

 

Results Plus: Examiner Comments

This correct answer scored 1 mark.
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Results Plus: Examiner Comments

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

 

Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

 

Q52.          

(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.
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Results Plus: Examiner Comments

This candidate did not score any marks.

 

Results Plus: Examiner Tip

Ions react at the electrodes by gaining or losing electrons.

 

Results Plus: Examiner Comments

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.

 

Results Plus: Examiner Tip

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.
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Results Plus: Examiner Comments

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.

(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.

 

Results Plus: Examiner Comments

This correct answer scored 1 mark.

 

Results Plus: Examiner Comments

This candidate has mis-read the question. The mass of copper is 1.27 g not 12.7 g.
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Results Plus: Examiner Tip

Avoid making careless errors. Read the question carefully.

 

Q53.           

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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Q54.          No Examiner's Report available for this question

 

Q55.           

(i)

This dot-and-cross diagram was not well known. Some candidates were able to produce a
well-drawn diagram, mostly with circles representing electron shells, but these were not
essential to score the marks. As expected, there were many candidates who made the usual
errors: drawing ions, or drawing a single atom with all electrons combined in its shells. Those
that did at least draw a covalent structure often showed single bonds between carbon and
oxygen.

Once the candidate had worked out there were four electrons shared between an oxygen atom
and a carbon atom they seemed to get the rest of the dot and cross diagram correct. Other
candidates seemed to draw a single shared pair of electrons between each oxygen and carbon
atom as if they were unfamiliar with double bonds.

Considering the difficulty of this example, a surprisingly large number of candidates got the
bonding in CO2 perfectly correct. A few scored only the first mark, for showing at least one set of
four bonding electrons, but the majority of candidates who failed to score two marks ended up
with zero.

There were some issues with the clarity of the diagrams: dots looking like a slightly darker point
on line, rubbing out poorly done, dots drawn over crosses. Some pages were covered in
crossed-out attempts at different diagrams but many were left completely blank. A small number
of ionic structures were drawn by candidates.
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Results Plus: Examiner Comments

At first sight this answer looked fine, until it is realised that the bond between the carbon atom
and each oxygen atom contains 5 electrons. This answer scored 0 marks.

 

 

Results Plus: Examiner Tip

Practice drawing dot and cross diagrams for a variety of substances.

 

 

Results Plus: Examiner Comments

This example is a good answer with both double bonds being correct along with the remaining
electrons around each oxygen atom.

 

 

Results Plus: Examiner Tip

Dot and cross diagram could be asked for a wide variety of substances e.g. PCl3, and is not
limited to just those listed in the specification. However, sufficient information would be provided
to allow candidates to answer the question.
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Results Plus: Examiner Comments

Although there were correct numbers of electrons around each atom, there were not double
bonds between the carbon atom and the oxygen atoms.

 

 

Results Plus: Examiner Tip

It's not necessary to show the circles, but many candidates find it helpful to use them.

 

(ii)

Only a minority of the candidates scored both marks on this question. A few more scored 1 mark
usually for a comment about the strong covalent bonds.

Unfortunately, candidates used the terms 'high heat', 'heat' or 'high temperature' rather than
'energy 'so lost out on the second point through poor use of scientific terminology.

Some of the more common errors included diamond '... is a strong element', '... is tightly
packed', '... takes longer to heat', '...

is bonded to 4 carbon atoms' (rather than 'each carbon atom is bonded to four other carbon
atoms'), and '... is a strong bond' (rather than 'diamond contains strong bonds'). Those that did
give a correct reference to the structure did not all go on to justify the explanation by reference
to needing a large amount of energy to break the bonds, instead, saying that 'diamond is hard to
melt.'
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A surprising number of responses thought that diamond has a high melting point because it is
formed in volcanoes. Other errors seen by examiners included linking to intermolecular forces or
'bonds between molecules' and so lost both marks. A large minority of students mixed up the
ideas of covalent and ionic bonding.

 

Results Plus: Examiner Comments

This was a very good answer with marks been credited for strong covalent bonds and requiring a
lot energy to change the bonds (taken as being broken).

 

 

Results Plus: Examiner Comments

Another answer being credited for strong covalent bonds, but the answer does not refer to the
amount of energy needed to break the bonds. Heat needs to be qualified as 'heat energy' or as
'thermal energy' to score for the second marking point.

 

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

https://stemup.co.uk


 

Results Plus: Examiner Comments

This answer does not refer to anything about the structure of diamond, nor to the amount of
energy required to change the physical state.

 

 

Results Plus: Examiner Tip

When asked to explain a change of state temperature:

• part of the answer requires some reference to the structure of the substance

• part of the reason will require some reference to the energy required to break the bonds.

 

 

Q56.           

In general, candidates did not perform well in this question, finding it hard to draw the dot and
cross diagram for a molecule of water. Many repeated the stem of the question and redrew the
hydrogen and oxygen circles next to one another. Some scored 1 mark as they knew that a
covalent bond was involved and drew a shared pair of electrons between a hydrogen atom and
an oxygen atom.
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Results Plus: Examiner Comments

This example is a correct answer that scored both marks.

 

 

Results Plus: Examiner Comments

Many candidates did not know the formula of water and drew a dot and cross diagram consisting
of 1 atom of hydrogen and 1 atom of oxygen.

 

 

Mark Scheme
 

Q1.           
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Q2.           

 

 

Q3.           

 

 

Q4.           
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Q5.           
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Q6.           

 

 

Q7.           

 

 

Q8.           

 

 

Q9.           
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Q10.           

 

 

Q11.          

 Answer Acceptable answers Mark
(a)(i) fractional distillation  (1)
(a)(ii) to make it liquid liquefy/condense

to remove water (vapour)
to remove carbon dioxide

 

(1)
(b) D weak forces of attraction between

the oxygen molecules
 

(1)
(c)(i) An description including

shared (electrons) (1)
pair(s) of electrons (between
atoms) (1)

Ignore reference to complete/full
shells
Ignore reference to between two
metals
Ignore reference to between metal

(2)
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and non-metal
Ignore reference to between
molecules
Any reference to between ions scores
0

(c)(ii) 2.4  (1)
(c)(iii) diagram showing

any shared pair of electrons
between a carbon and oxygen
atom in CO2 molecule (1)

rest of molecule correct (1)

 

Must have O C O arrangement

If any atom labelled must be correct

 

Ignore inner electrons even if wrong
electrons can be on/in ring or no ring
Ignore intersecting circles

Accept all permutations of dots and
crosses

(2)

 

 

 

Q12.          

 Answer Acceptable answers Mark
(a)(i) fractional distillation  (1)
(a)(ii) to make it liquid liquefy/condense

to remove water (vapour)
to remove carbon dioxide

 

(1)
(b) D weak forces of attraction between

the oxygen molecules
 

(1)
(c)(i) An description including

shared (electrons) (1)
pair(s) of electrons (between
atoms) (1)

Ignore reference to complete/full
shells
Ignore reference to between two
metals
Ignore reference to between metal
and non-metal
Ignore reference to between
molecules
Any reference to between ions scores
0

(2)

(c)(ii) 2.4  (1)
(c)(iii) diagram showing

any shared pair of electrons
between a carbon and oxygen
atom in CO2 molecule (1)

rest of molecule correct (1)

 

Must have O C O arrangement

If any atom labelled must be correct

 

Ignore inner electrons even if wrong
electrons can be on/in ring or no ring
Ignore intersecting circles

(2)
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Accept all permutations of dots and
crosses
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Q46.          

 Indicative Content Mark
QWC * A description including some of the following points

ion formation

magnesium atoms lose electrons
each magnesium atom loses two electrons
to acquire full outer shell
magnesium (configuration) becomes 2.8
forms Mg2+ ion
electrons transferred to oxygen atoms
oxygen atoms gain electrons
each oxygen atom gains two electrons
oxygen (configuration) becomes 2.8
to acquire full outer shell
forms O2- ion

structure

magnesium ions attract oxide ions
due to opposite charges

 

(6)
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ions pack close together
ratio of ions 1: 1
ions arranged in lattice
giant (ionic) (structure)

diagram can be credited for any points
Level 0 No rewardable content
1 1 - 2 a limited description e.g. magnesium atoms lose electrons and

oxygen atoms gain electrons e.g. magnesium oxide is a giant
structure
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description e.g. magnesium atoms lose two electrons to
form positive ions and oxygen atoms gain two electrons to form
negative ions
e.g. magnesium atoms lose electrons and oxygen atoms gain
electrons and magnesium oxide is a giant structure
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. each magnesium atom transfers two
electrons to an oxygen atom and the opposite charged ions (Mg2+ /O 
2-) formed attract each other to form a giant (ionic) lattice
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q47.          

 Indicative Content Mark
QWC * A description including some of the following points

ion formation

magnesium atoms lose electrons
each magnesium atom loses two electrons
to acquire full outer shell
magnesium (configuration) becomes 2.8
forms Mg2+ ion
electrons transferred to oxygen atoms
oxygen atoms gain electrons
each oxygen atom gains two electrons
oxygen (configuration) becomes 2.8
to acquire full outer shell
forms O2- ion

structure

magnesium ions attract oxide ions

 

(6)
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due to opposite charges
ions pack close together
ratio of ions 1: 1
ions arranged in lattice
giant (ionic) (structure)

diagram can be credited for any points
Level 0 No rewardable content
1 1 - 2 a limited description e.g. magnesium atoms lose electrons and

oxygen atoms gain electrons e.g. magnesium oxide is a giant
structure
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description e.g. magnesium atoms lose two electrons to
form positive ions and oxygen atoms gain two electrons to form
negative ions
e.g. magnesium atoms lose electrons and oxygen atoms gain
electrons and magnesium oxide is a giant structure
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. each magnesium atom transfers two
electrons to an oxygen atom and the opposite charged ions (Mg2+ /O 
2-) formed attract each other to form a giant (ionic) lattice
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q48.          

 Answer Acceptable answers Mark
(a)(i) B  H+ and Na+ ions   

(1)
(a)(ii) An explanation linking

electron(s) (1)

(have been) lost/removed (1)
conditional on electrons

ignore reference to number of
electrons
do not allow negative charge

chlorine gains electrons (0)
allow chlorine loses electrons (1)

(2)

(a)(iii) Any one from

it contains (excess)
{hydroxide/OH¯} ions (1)

{sodium/Na+} ions and
{hydroxide/ OH¯} ions remain

ignore solution has pH greater than 7

 

 

 

(1)
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(1)

it is sodium hydroxide/NaOH
(1)

{hydrogen/H+} ions have been
removed (at the cathode) (1)

 

allow no hydrogen ions left/acidic 
ionsremoved

(a)(iv) use {molten/liquid} {sodium chloride
/electrolyte} / melt {it/sodium
chloride/electrolyte}

ignore just liquid/liquid sodium (1)

(b)(i) An explanation linking:

Marking point 1
{hydroxide/OH-} ions (from
water) (1)

Marking point 2
(ions) lose electrons /are
oxidised (1)

 

half equation, even unbalanced,
showing hydroxide ions losing
electrons (2)

do not allow marking point 1 if only
{oxygen/sulfate} ions mentioned

(2)

(b)(ii) 1.27 / 63.5 (1) (= 0.02) 0.02 with no working (1)

correct working with incorrect answer
(1)

(1)

 

 

Q49.          

 Answer Acceptable answers Mark
(a)(i) B  H+ and Na+ ions   

(1)
(a)(ii) An explanation linking

electron(s) (1)

(have been) lost/removed (1)
conditional on electrons

ignore reference to number of
electrons
do not allow negative charge

chlorine gains electrons (0)
allow chlorine loses electrons (1)

(2)

(a)(iii) Any one from

it contains (excess)
{hydroxide/OH¯} ions (1)

{sodium/Na+} ions and
{hydroxide/ OH¯} ions remain
(1)

it is sodium hydroxide/NaOH
(1)

ignore solution has pH greater than 7

 

 

 

 

allow no hydrogen ions left/acidic 

(1)
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{hydrogen/H+} ions have been
removed (at the cathode) (1)

ionsremoved

(a)(iv) use {molten/liquid} {sodium chloride
/electrolyte} / melt {it/sodium
chloride/electrolyte}

ignore just liquid/liquid sodium (1)

(b)(i) An explanation linking:

Marking point 1
{hydroxide/OH-} ions (from
water) (1)

Marking point 2
(ions) lose electrons /are
oxidised (1)

 

half equation, even unbalanced,
showing hydroxide ions losing
electrons (2)

do not allow marking point 1 if only
{oxygen/sulfate} ions mentioned

(2)

(b)(ii) 1.27 / 63.5 (1) (= 0.02) 0.02 with no working (1)

correct working with incorrect answer
(1)

(1)
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Q51.          

 Answer Acceptable answers Mark
(i) An explanation linking:

Marking point 1
{hydroxide/OH-} ions (from
water) (1)

Marking point 2
(ions) lose electrons /are
oxidised (1)

 

half equation, even unbalanced,
showing hydroxide ions losing
electrons (2)

do not allow marking point 1 if only
{oxygen/sulfate} ions mentioned

(2)

(ii) 1.27 / 63.5 (1) (= 0.02) 0.02 with no working (1)

correct working with incorrect answer
(1)

(1)

 

 

Q52.          

 Answer Acceptable answers Mark
(i) An explanation linking:

Marking point 1
{hydroxide/OH-} ions (from
water) (1)

Marking point 2
(ions) lose electrons /are
oxidised (1)

 

half equation, even unbalanced,
showing hydroxide ions losing
electrons (2)

do not allow marking point 1 if only
{oxygen/sulfate} ions mentioned

(2)
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(ii) 1.27 / 63.5 (1) (= 0.02) 0.02 with no working (1)

correct working with incorrect answer
(1)

(1)
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