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Ql.

This question was poorly answered. Only a few candidates managed to write in formulae of Al
and H,, and even fewer balance the ionic equation correctly. Probably only the most able
candidates scored the two marks here. Some candidates included the chloride ion somehow and
overlooked the first sentence of the question or had AlI** on both sides.

Acid solutions contain hydrogen ions. M&'&)‘ » ceich —=> Solk + htjdfrea'

Aluminium reacts with dilute hydrochloric acid to form a solution containing \
aluminium ions, Al CoX oanOKRC oo =

Complete the balanced ionic equation for this reaction.

Results Plus: Examiner Comments

Al and H, are in the correct places and these score the first mark. Balancing was incorrect and so
the second mark was not scored.

Acid solutions contain hydrogen ions.

Aluminium reacts with dilute hydrochloric acid to form a solution containing
aluminium ions, Al

Complete the balanced ionic equation for this reaction,

lﬂ'f g+ léH _a 2 ﬁls* BH-;(:‘.

(2)

Results Plus: Examiner Comments
Correct formulae and balancing, so both marks were awarded.

State symbols were ignored - even if incorrect.
2 marks for this answer

Results Plus: Examiner Tip

State symbols are not needed unless asked for.
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Q2.
Candidates found the second of the two extended response (6 mark) questions more difficult.

Vague comments such as 'better for the environment' and 'less pollution' were not awarded
credit. However, more specific answers that referred to the ores being finite resources and the
fact that recycling conserves them or the fact that less fossils fuel are burned and therefore less
carbon dioxide is produced, which in turn reduces the greenhouse effect and global warming did
gain credit. Damage to the landscape and habitats due to mining were also credited.

In some cases, there were references to the ozone layer in an evident confusion with the
greenhouse effect, this was not awarded credit.

A good proportion of candidates understood energy would be saved with recycling instead of
extraction. However only a few went to detail what type of energy would be saved for example
electricity in electrolysis and heat in the extraction iron.

Unqualified arguments about cost were not credited. However, if candidates made reference to
the cost of electricity in aluminium extraction this was accepted.

*  Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.
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Results Plus: Examiner Comments

he candidate has given a good explanation of the advantages of recycling aluminium and iron
rather than extraction them from their ores to gain full credit in level 3.
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*  Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.
(6)
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Results Plus: Examiner Comments

In this example, the candidate states that recycling saves resource... and that there will still be
'materials' left if we recycle them. They go on to state that there is no man power to dig (mining)

for the 'aluminium or iron' They re-explain that if we use the ore up there will be no supply,
which is the same point about conservation of reserves so there is no further credit here. In the
last paragraph they state that less 'green house gases than heating with carbon' which was
credited. The answer was therefore placed in level 2 with 4 marks as there is some explanation
of conserving resources and statements about less mining and greenhouse gases.
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*  Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

(6)
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Results Plus: Examiner Comments

In this example, the candidate understands that recycling saves resources. They say that it

saves time and money, but does not justify either of these in any way and is therefore ignored
and the answer gained just 1 mark.
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*  Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbaon,
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

(6)
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Results Plus: Examiner Comments

It should be noted that full credit can be scored from answers that involved bullet points and
tables can score full credit.

However in this case, the content of the bullets is not sufficient.

here is an unqualified comment about cost and a vague statement about recycling being better
for the environment. Both of which do not score here.

Stating that recycling doesn't need to use a power source is not correct and does not score.

Q3.

a

Many candidates did well in this question. However, those candidates that did not do well failed
to use the information in the table to answer the question and did not make a comparison
between the metals and so did not answer the question.
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A good response which uses the table and compares the materials stated in the table.

I [|
reason 1
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reason 2

Results Plus: Examiner Comments

his response has not used information from the table as asked to by the question.

Results Plus: Examiner Tip

When asked to use information from a table, it is important the information is used to help
answer the question.

CI

Many candidates knew that an alloy should contain a mixture of atoms rather than a compound,
however many also stated that the mixture was of a metals and non-metals.

MIKLNG ENO CARKOWS FOgerner 4o Crecae G
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Results Plus: Examiner Comments

his answer gains full credit as they have the idea of mixing metals.

O Mé WSO Muxtge O YWwo ot maore
MELOLS ot one. netal Wwdrh o N\onN-Met

Results Plus: Examiner Comments

If this response had finished after the word metals, it would have scored 2 marks. However, it
then goes on to state 'or one metal with a non-metal' which is not creditworthy.
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Results Plus: Examiner Tip

If you are not sure of an answer, never give a right and a wrong answer as the wrong answer will
cancel out the right one and you will always get zero marks.

(9]]

Candidates performed well on this question and could give a concise and detailed account as to
why the alloy of magnalium is stronger than pure aluminum.
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Results Plus: Examiner Comments

A very good answer which scores three marks.

Q4.
(a)

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

(a) Explain what is meant by a dynamic equilibrium.
(2)

A Ounamic eqgodldonuimss (5. Q. seNersYha
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Results Plus: Examiner Comments

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

(a) Explain what is meant by a dynamic equilibrium.
(2)
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Results Plus: Examiner Comments

his is a very good answer, scoring both marks.

{a) Explain what is meant by a dynamic equilibrium,
(2)
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Results Plus: Examiner Comments

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

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

just describing a reversible reaction.
{B) In indust ry. the reaction between nitrogen and NYarogen 15 amected oy tne Conaimons
used.

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of

ammaonia.
(2)
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(2] 1IN INAUSTIY, TNe reacton DeTween NItrogen ana Nyarcgen 15 amecied oy e conaimons
used.

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of

ammonia.
(2
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Results Plus: Examiner Comments

his is an excellent answer, scoring both marks.

(B) In INAUSTrY, TNE reaction DeTween NItragen and nyarcgen IS amected by Ne conamions
used.,

(i} The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of
ammonia.
(2)

A higher pressure fovours . the. forward exOthermic reaction s here woud

be . nigher. yleld of ammenia - EQUILIDAUM. MOVES (O ine Ieft:

Results Plus: Examiner Comments

his candidate knows that the forward reaction is favoured and a higher yield of ammonia is

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

———————————————————— 1
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Results Plus: Examiner Tip

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

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

(i) The reaction between nitrogen and hydrogen to form ammenia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammaonia.

A lower. remperarce  wOoUN. prodoce. . lesd Lnmbua |

bux U woukd be fastec. |

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(i) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.

(2)
A, Lo bmpecadue. aodo e M /fé.tff/ GF . unmak @
do—h—tmet~ Aowerer . cok o reackon wald do slower
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Results Plus: Examiner Comments
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his candidate has scored a mark for the increased yield of ammonia, however, they have not
given a reason for why it increases. They have written about the effect of lowering the
temperature on the rate of reaction and this is correct. The question does not ask about rate of
reaction, so they do not score a mark for that statement.

Results Plus: Examiner Tip

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

(i} The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.
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Results Plus: Examiner Comments

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

(Iil) Even at 450°C, the reaction Is very slow.

State what is used in industry to overcome this problem.
(1)

A’V\- lroa. Ca.babsf}

Results Plus: Examiner Comments

he majority of candidates knew that a catalyst is used to speed up the reaction and many also
knew that an iron catalyst is used. This answer scored 1 mark.
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Although many candidates answered this question correctly, some tried to make it more
complicated by using the molar volume of gas to convert the given volume into moles or treated
the volume as a mass.

(c) (i) Calculate the minimum volume of hydrogen required to completely convert
1000 dm’ of nitrogen into ammonia.

{wc'[ d N'Hta. a5 oA quﬂ*;\r
1000 A8 3000 dune

(M

volume of hydrogen = X)UD dm’

Results Plus: Examiner Comments

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

(¢} (i) Calculate the minimum volume of hydrogen required to completely convert
#6L 1000 dm’of nitrogen into ammonia.  WOL = MASE 4« 7Y med §
MICA i me My (1)
ot WO | -
OB 2 9143 < 3: 24,29
Liw.29 ezt x2h: SIU2
volume of hydrogen = . SI(4 2. dm’

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

It was encouraging to see a large number of correct answers with clear working. Some
candidates did not get the correct final answer but if their working was clear, they could still
achieve 2 marks.
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W ATTITIONTE 1 TEdULED WILTT EALESS THLTIL alitl, MG, W ITTaRe ariinmusninm imrae,

NH,NO,.

HNH! 1+ HNO, —» NH,NO,
B

Calculate the mass of ammonium nitrate produced by the complete reaction
(U & of 34 g of ammonia.

(Relative atomic masses H=1.0,N= 14,0 = 18)
(3)

22 wolesof NHg = 14313 5 2
30, 2 males of NHyNOy

t RFM of MHNOy = 80
mady = §0x 2 = [60,

mass of ammonium nitrate produced = [ GO 9

Results Plus: Examiner Comments

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

o, ar . NHE= |7
x34 = 578
(7 NS B NH;.,\J""C?; :ﬂoo

T+ = T720

mass of ammonium nitrate produced = i g

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

If you find calculations difficult, you will score some marks if you show your working and
calculate the relative formula masses of the relevant substances.
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Q5. No Examiner's Report available for this question

Q6.
(ii)

This question was very well answered on the whole with the majority of responses scoring at
least 1 of the 2 marks available.

Most commonly correct responses referred to keeping the 'amount or volume of acid' the same
and keeping the 'concentration of acid' the same. Often incorrect references to time were made
which was ignored by the examiners.

(il} State twa variables, apart from the mass of the metals, that should be
controlled in this investigation.
(2)
e bal ;

X.eachiaty, ..

2. Gtk %Ccm -[-\Y"“\:Q.

Results Plus: Examiner Comments

A typical example of response which did not score.

he amount of metal has been mentioned but, while true, this is repeating the stem of the
question, so did not score. The time is ignored.

(ii) State two variables, apart from the mass of the metals, that should be
controlled in this investigation,

(2)
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Results Plus: Examiner Comments

A typical example of a fully correct answer.

Keeping the amount and concentration of the acid are the two variables that should be kept the
same.
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(iii)
This question was well answered on the whole with most responses scoring the 1 mark available.
The majority of correct responses referred to 'copper not reacting' to score the mark.

Often in those responses which did not score, answers incorrectly referred to copper being a
'transition metal' or 'not having enough electrons’, showing little understanding of the reactivity
series of metals.

(iv)

This question was very well answered on the whole with most responses scoring at least 1 of the
2 marks available.

Most candidates were able to recall the correct state symbols for the two products in the given
word equation. Although, lower case symbols are expected, the use of upper case symbols was
credited.

Q7. No Examiner's Report available for this question

Q8.

(i) Most candidates answered this part well, but there were a few who scored 2 for calculating
the % of non-nickel compounds. A few did not take into account that there are 10009 in 1kg.

One way to extract metals from land contaminated with metal compounds is
phytoextraction.

When plants grow they absorb metal ions through their roots.

The plants are harvested, dried and burned forming an ash.

The ash contains metal compounds.

Plants were grown in a piece of ground contaminated with nickel compounds.
(i) 1kg of the ash from these plants contained 142.0g of nickel compounds.

Calculate the percentage by mass of nickel compounds in the ash.

\cas— Q00 sy
420 @Q w:% = lct 'Z"{a

(3)

percentage by mass = [N

——————————————————————1
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Results Plus: Examiner Comments

he kg to g conversion is clear. Unfortunately, the final answer is the % of non-nickel
compounds.

(i) The benefits of phytoextraction were not well understood. Whilst there were many good
answers based on candidates' knowledge and understanding of the process e.g. high-grade
nickel ores being finite or that phytoextraction extracts from low grade ores, a large number
referred to higher yield or less cost required for phytoextraction. A minority of answers indicated
that less carbon dioxide is produced overall during phytoextraction or that the process is carbon
neutral. A significant minority of candidates correctly referred to damage to the landscape or
environment caused by mining, including noise pollution or the destruction of habitats, but many
gave vague answers such as phytoextraction is better for the environment or causes less
pollution.

(i) Nickel is extracted from nickel compounds.

State an advantage of extracting nickel by phytoextraction rather than from
its ore,
(1)

Results Plus: Examiner Comments

Answers such as this with no real scientific content are never likely to score marks.

(il) Nickel is extracted from nickel compounds.

State an advantage of extracting nickel by phytoextraction rather than from
its ore.
(1
B 1@, A B erFraldkion. B3 el
ALt

p/ﬁf, o lmnlle S, Javrﬁm . ,.(_.:Mﬁ-::}f
TSCwrjee Gf fdghn QGraole

Results Plus: Examiner Comments

his is a much better answer which gives a correct reason.
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Qo. No Examiner's Report available for this question

Q10. No Examiner's Report available for this question
Q1l11. No Examiner's Report available for this question
Q12. No Examiner's Report available for this question
Q13.

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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Explain, by considering the effect of changing the conditions on the rate of
attainment of equilibrium and on the equilibrium yield of sulfur trioxide, why the
manufacturer chooses the set of conditions B rather than the set of conditions A.

P i g sk . o o s

N o conllion A aalle.
M MWM‘\R@_

Results Plus: Examiner Comments

Level 1 - 1 mark

his 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.

STEMUP.CO.UK


https://stemup.co.uk

Explain, by considering the effect of changing the conditions on the rate of
attainment of equilibrium and on the equilibrium yield of sulfur trioxide, why the
manufacturer chooses the set of conditions B rather than the set of conditions A,

(6)

Results Plus: Examiner Comments

Level 3 -6 marks

his 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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Q1l4.
(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.

Iron objects can corrode when exposed to the atmaosphere,

(i) Corrosion involves the oxidation of iron.

State what is meant by oxidation.
(1)

CWnRre G 1RAWD Wit Qxqu
nge.imng

Results Plus: Examiner Comments

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

Iron objects can corrode when exposed to the atmosphere. O
(i) Corrosion involves the oxidation of iron. LI
State what is meant by oxidation. '.q
& (1)

—0xidakon. . s 1035, B R L R e —
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Results Plus: Examiner Comments

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

(if)

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.

(i) Painting iron objects prevents corrosion.

Explain why painting iron objects prevents corrosion.
(2)

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.

(i) Painting iron objects prevents corrosion.

Explain why painting iron objects prevents corrosion.
(2)

Fbtﬂtlﬂg Lon eats. PERNENES QOKI0DICN. DECAUSE

oure. 6DDLL-!tng 6. POteCEve. bgf:r SCONG X %@m
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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.
(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects,
(1)

o G \Ck\m\r& OO

Results Plus: Examiner Comments

A correct answer that scored the mark.

(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.
(1)

. Reeping  Fthem Sen

Results Plus: Examiner Comments

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

(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.
(1)

MOVING thena  IMD  On UOLLUM. ket (re
(5 o owggen

Results Plus: Examiner Comments

Impractical methods of stopping rusting were not accepted.
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Q15.

This was a question about carrying out a practical to determine the order of reactivity of metals.
It was very badly answered throughout, with very few candidates mentioning any practical
activity at all. Some attempted to explain the order of reactivity but without any reference to
practical work, and some used the metals and their sulfate salts interchangeably. Where marks
were awarded, they were usually for identifying the mixing of some of the metals with some of
the salts. There were very few marks awarded for any observations. Many candidates gave
detailed responses about displacement of less reactive metals but did not relate this to the
practical activity at all.

Q1l6.

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

{a) Explain what is meant by a dynamic equilibrium.
(2)

A C.'&_{m_w\_,;c_. eq. Adotuum (s . 0. seNSrsXha.
FEaCkon. . Couwsad. by Me cfdEe readanks
o e woade ke RS A reacheq.

Results Plus: Examiner Comments

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

(a) Explain what is meant by a dynamic equilibrium.
(2)

(Ohsn ﬁm'whW:EM' ., the

o

Results Plus: Examiner Comments
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his is a very good answer, scoring both marks.

{a) Explain what is meant by a dynamic equilibrium.
(2)

Ruromic, Sguiloaum. B cien oo O, e reeral ond. locceesorol

recinnTR. TROCr o W BOoNe. COue

Results Plus: Examiner Comments

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

Q17.

Many candidates here described the displacement reaction but not what they would see, as
required by the question. Many gave no description of either metal (just naming them) even
though they understood the reaction. The blue solution turns colourless was most common mark
scored. Less successful answers described the solution as clear, described the formation of a
blue precipitate or talked about 'bubbles' or 'fizzing'.

Pieces of zinc react with copper sulfate solution.
Zinc sulfate solution is colourless.

Zn(s) + CuSO4laq) — ZnSO,aq) + Culs)
Describe what you would see when an excess of zinc is added to copper sulfate solution

and the mixture left until the reaction is complete.
(2)

am& wm mam U{.' go 5“._.

Results Plus: Examiner Comments

his is a good answer because it describes the colour change seen in the solution, and describes
the copper formed as 'brown flakes'. In other words, it gives descriptions of what is seen - not
just chemical names for the substances.
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Q18.

This question differentiated between those that understood the concept of a reversible reaction
and that of a system in equilibrium. The most common mark was awarded for heating the
hydrated salt, although sometimes entirely inappropriate apparatus was used. The other more
common marks were for giving correct colour changes, as evidence for the changes, but the
least common mark was for stating that water needed to be added to the anhydrous salt. A
common error was that candidates thought that cooling down the heated anhydrous copper
sulfate (but without adding any water) would cause the reaction to reverse.

Candidates who failed to score high marks tended to describe dynamic equilibria and focus on
‘closed system' in their responses and experiments relying on the efforts of Monsieur Le
Chatelier (raising and lowering temperature, altering pressure), without considering a simple,
practical lab experiment. Others did not seem to read the question at all and described making
copper sulfate crystals.

Candidates are advised to read a question such as this very carefully but also to think about the
observations which would prove the anhydrous and hydrated copper sulfate are present.

Hydrated copper sulfate, CuS0,.5H,0, is a blue solid.
Anhydrous copper sulfate, CuSO,, is a white solid.

Heat energy is needed to convert hydrated copper sulfate to anhydrous copper sulfate.
This is a reversible reaction.

CuS0,.5H,0 = CuS0, + 5H;0

Devise an experiment to show that this is a reversible reaction.
(4)

CXbe Opps. Saifoke At heoked Wit O aunSen omWNeN. L0 ..
mokt, OMMYSXTUS copper  Sulfoke. . tonio0. 58 AKE 8 AN e,
OV SPICT U A 1 ot e SEVY o6 A A\ 4 15 ABPIES - O W TS
Stiwm, 00 blue spud. fhtme#t O RO AEE. mam%xs, S
The wlour bk not the STOXES Of wmodter-

Results Plus: Examiner Comments

his response illustrates a misunderstanding that just changing the temperature will reverse this
reaction, without the necessary addition of water.
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Hydrated copper sulfate, CuS0,.5H,0, is a blue solid.
Anhydrous copper sulfate, CuSOy, is a white solid,

Heat energy is needed to convert hydrated copper sulfate to anhydrous copper sulfate,

This is a rsibl . .
reversible reaction evo .

<

Devise an experiment to show that this is a reversible reaction.
(4)

<y O 51,0 “'fkw‘ﬂﬂx@."ﬁﬁ%ﬁ]ﬁ

*uee e reaglion 1
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Results Plus: Examiner Comments

his candidate has incorrectly tried to apply principles of equilibria. It is not in any case the
description of an experiment - something candidates could carry out in a laboratory.

Q19. No Examiner's Report available for this question

Q20.

The responses to this question showed that the difficult concept of a dynamic equilibrium was
not well understood. A very large number of candidates ignored the equilibrium, and suggested
the reaction of iodine and hydrogen went to completion, resulting in 100% colourless product.
Only a few grasped that there would be some iodine remaining, so that the colour would be less
purple/paler/lighter. Some thought that the colour would oscillate between purple and colourless.
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Hydrogen reacts with iodine to form hydrogen iodide.
lodine gas is purple and hydrogen iodide gas is colourless.

Halg) + 1,(g) = 2HI(g)

Hydrogen and iodine are placed in a sealed container.
The container is left until equilibrium is reached.

The conditions are changed favouring the forward reaction.

Explain what you would see.

M Weddny 0 dagting 03 8 gy
SWadd e }U@ﬂ odide oo Or
.

(2)

precluead

Results Plus: Examiner Comments

his illustrates a common misconception about a reaction at equilibrium.

Q21.

Many candidates answered this question very well and gaining 4 marks. Others gained 2 marks
for correctly assigning oxidation to zinc and reduction to copper ions, but then failed to describe
electron loss/gain correctly. OILRIG often appeared and was used well. It was pleasing that there
were quite a number of correct half equations.

Common errors included:

S0,% stated to b be gaining and/or losing elections.
Copper sulfate being reduced.

Sulfur itself being cited as giving/receiving electrons.
Cu?* being oxidized to Cu®*

Zn being reduced.

OILRIG quoted without any elaboration.

Explaining the redox in terms of oxygen gain/loss.

Q22.
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(i)

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

(b) In industry, the reaction between nitrogen ana NYarogen Is amected Dy TNe Conainons
used,

(i} The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of

ammonia.
(2)

“ﬂ-\}{‘q d %q]m.. Ff&h;uf would ncease the
(},W};..ﬁ' of . anmmonia prndzmu,d ) 9

-uq,fj u-cp{nbiut-

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

D) 1IN INAUSTRY, TNe reaction DETWEen NITFOgEen ana Nyarcgen I1s amected oy e conamons
used,

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of

ammonia.
(2)

afl
A @QM YT N 4 /d,mwm . jém A,
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Results Plus: Examiner Comments

his is an excellent answer, scoring both marks.
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(B} In INAustry, thé réaction Detween nitrogeén and NYyarogen 15 amrected by the Conaitions
used.

(i) The pressure used is 250 atmospheres.
Explain how the use of a higher pressure would affect the equilibrium yield of
ammonia.
(2)

A higher pressure . favours the forward exorhermic reaction so fhere wowd

be .. higher yleid of mmonia - EQUIlionUm. moves (O e Ieft:

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

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

(i) The reaction between nitrogen and hydrogen to form ammaonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.

A lower . remperarce  wOoUN. prodoce. - lesd o |

bux U wourd be paster. |

Results Plus: Examiner Comments

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

———————————————————— 1
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Results Plus: Examiner Tip

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

(i) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The temperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammaonia.
(2)
A Am:( zéa;.«.a::re.sz wolel cnerease AL /ya@” GF.. aunmar'G
et —terrt— /m‘ﬂ'{f Ay o . reackon.  walol Lo slower

Rkt - peacben. would Lok (;{:/ge/. i icacl. egue b becam, .

Results Plus: Examiner Comments

his candidate has scored a mark for the increased yield of ammonia, however, they have not

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

Results Plus: Examiner Tip

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

(i) The reaction between nitrogen and hydrogen to form ammonia is exothermic.
The ternperature used is 450°C.

Explain how the use of a lower temperature would affect the equilibrium yield
of ammonia.

2}
e \ovar Wuw foaind (e h%ﬂl.
Rackon ok aaoe e €guldotem be e dghb.
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Results Plus: Examiner Comments
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his is a very good answer, scoring both marks because the candidate has stated what happens
to the yield and given a reason.

(lil) Even at 450°C, the reaction Is very slow.

State what Is used in Industry to overcome this problem.
(1)

An. lrea Caka bab

Results Plus: Examiner Comments

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

Q23. No Examiner's Report available for this question

Q24.

Many candidates scored a mark for correctly stating that aluminium is higher than carbon on the
reactivity series. There were fewer that then went on to state that carbon cannot displace
aluminium or that there would be no reaction between the carbon and aluminium oxide. A
number of answers stated that aluminium has strong bonds that require a lot of energy to break
- and so not answering the question that was asked.

Q25.

(i)

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.
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(ii) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe O,.

(relative atomic masses: O = 16, Fe = 56)

(3)

G Z sexl:\\2 B (3 -8

Results Plus: Examiner Comments

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

(i) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0,,

(relative atomic masses: O = 16, Fe = 56)
3)

mass of iron=___ / 66 .................. tonnes

Results Plus: Examiner Comments

A fully correct answer that scored all three marks available.
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Q26.

Candidates found explaining why aluminium has to be extracted by electrolysis to gain the full
two marks available quite difficult. Where candidates scored marks, it was often as they showed
the understanding that aluminum is very reactive. Fewer went on to score the second marking
point saying that could not be reduced by carbon or alternatively that carbon cannot displace
aluminum.

Aluminiurn cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.
(2}

becawge  dlminium 1S mom OCLIR thancoubon,
_f5.higher in the reackivify seres so wlllnoteact
properly se has o il bedone Wing QeCtricty

Results Plus: Examiner Comments

his example scored 1 mark. Aluminium is more reactive than carbon gained the first marking
point, they then say give the same idea again, that it is higher in the reactivity series. Stating
that the aluminium will not react properly, was not sufficient to gain the second mark.

Aluminium cannot be extracted by heating its oxide with carbon,
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.

Results Plus: Examiner Comments

A common misconception seen was that melting point was too high to be heated with carbon.
his scored no marks.
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Q27.

Many candidates were content to repeat the information in the question about electrolysis,
rather than answer the question. Most said that aluminium was more reactive than carbon and
about half made a relevant statement about the carbon not being able to reduce the aluminium
oxide.

Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.
(2)

o casrb o :
AU, i Aot ... Copmter LA K. RABLINA
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Results Plus: Examiner Comments

he first part of this response refered to the reactivity of aluminium and scored a mark. The
second part of the response is very similar to the stem of the question and did not take the
explanation any further. 1 mark was scored overall.

Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.
(2)

SAluminium. 15 noce neachve than (ousbon, hence.

Results Plus: Examiner Comments

he first line contained a comparison of reactivity scored the 1% mark and the second line
contained that it cannot be displaced by carbon which was the 2" mark.

Q28. No Examiner's Report available for this question
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Q209.
(i1)

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.

(i) The formula of the iron oxide is Fe,0,. Fe

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0,.

(relative atomic masses: O = 16, Fe = 56)

(3)
A
mass of iron=___. 3‘-{ e VORINES

Results Plus: Examiner Comments

Calculation of the formula mass of Fe,05; was calculated correctly and scored the 1% 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 3™ mark. So 2 marks for this response.
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{ii} The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0;.

{relative atomic masses: O = 16, Fe = 56)

(3)
2.5 =12
0 Yo, 3)( le ‘:f' ?
. ”l?{ 2O = JEB OB o
mass of iron=_.. léﬁ’ SN (s 11 | 1-1

Results Plus: Examiner Comments

he 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.

Q30.
This was the most difficult equation on the paper but many candidates scored all 3 marks.
Many scored 2 marks for all the correct formulae but could not balance the equation correctly.

Many had the incorrect formula for iron - Fe,, which then only allowed them to score one mark
for the correct reactants.
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(c) Iron is extracted from iron oxide, Fe,0,

In the extraction process the iron oxide is heated with carbon to form iron and
carbon dioxide,

Write the balanced equation for this reaction,
(3)

AFe,0y +3C, —»8F +6C0, ...

Results Plus: Examiner Comments

A tricky balanced equation placed here on the last question. Many tried to balance it by using
'C,' on the reactants side. Only 1 mark here for the correct products.

(c) Iron is extracted from iron oxide, Fe,O,.

In the extraction process the iron oxide is heated with carbon to form iron and
carbon dioxide.

Write the balanced equation for this reaction,

(3)

e, Os v =2 H’_Jj’ L%

Results Plus: Examiner Comments

Some candidates tried balancing the equtaion using Fe, on the products side - or Fe, as in this
case. Only 1 mark for the correct reactants here.

Results Plus: Examiner Tip

Make sure you know the formulae of the compounds used in the course. Also make sure you
know which elements exist as molecules.

Q31.

(b)

Out of the three word equations on the paper, this was answered the least successfully although
many candidates were able to score 1 mark for correctly writing the reactants. Many lost marks

STEMUP.CO.UK


https://stemup.co.uk

on the products side of the equation for including water as a product or only giving iron as a
product. Carbon oxide was also a common error seen when writing the products.

Q32.
(a)

Many correct answers were seen, but for some it was difficult to decide if they actually knew
what was happening due to poor expression e.g. oxygen removed from a metal - did they mean
from a metal oxide? Several candidates did answer this in terms of electrons being added which
was chemically correct. Some candidates made an attempt at rewriting the question with such
answers as 'Reduction is the extraction of a metal from the oxide'.

Metals

6 The list shows some metals in order of reactivity.

most reactive  sodium
aluminium
Zinc
iron
copper

least reactive  gold

(a) Aluminium and iron are extracted by reduction of their oxides,

State what is meant by reduction.

Results Plus: Examiner Comments

Almost a text book answer. Redox in terms of loss and gain of electrons is not in the specification
for C1, but is still credited if given as an answer.
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Metals
6 The list shows some metals in order of reactivity.

most reactive  sodium
aluminium
zinc
iron
copper
least reactive  gold

(@) Aluminium and iron are extracted by reduction of their oxides.

State what is meant by reduction.,
(1)

LReducton. . 13..wohen. Qxlj,(é:l _______ 15 faken QU
of o metal W for Some%m\g ebe.

Results Plus: Examiner Comments

Loss of oxygen from a metal is not correct. Fewer candidates this time gave the common
meaning of reduction (eg to make something smaller).

Results Plus: Examiner Tip

Learn the meaning of the chemistry terms used throughout the course.

Many candidates found this question quite challenging with just a few candidates scoring 2
marks. There were many 1 mark answers in terms of different reactivities but many candidates
did not know what to write to get the second mark. They knew that aluminium is more reactive
than carbon, but few explained that more energy was needed for the extraction which meant
that electrolysis was needed.

(b) Electrolysis and heating with carbon are two methods of reduction.

Explain why aluminium needs to be extracted from its ore by electrolysis, rather

than by heating with carbon.
(2)

Mlaminion in  move seachive. fron . cosbon. yamd_fratona
cannat ditplace ok fpore ks canpownd.. €A chralyaia
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Results Plus: Examiner Comments

A really good answer - but not seen that often in this examination - detailing why aluminium
cannot be extracted using carbon and then going on to say why electrolysis is needed.

(b) Electrolysis and heating with carbon are two methods of reduction.

Explain why aluminium needs to be extracted from its ore by electrolysis, rather
than by heating with carbon.

Results Plus: Examiner Comments

Another example of where rewriting the question does not help the answer. The only
creditworthy part is 'as it is more reactive than carbon', so scored just the 1 mark.

Results Plus: Examiner Tip

Rewriting the question does not improve the answer.

Q33.

(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.
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Fertilisers and ammonia

1 (a) State why farmers spread fertilisers on their fields.
(1}

Results Plus: Examiner Comments

his answer includes plenty of relevant detail.

Fertilisers and ammonia

1 (a) State why farmers spread fertilisers on their fields,

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.
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{b) Using too much fertiliser can harm the environment,
Describe how the spreading of too much fertiliser on fields can harm the
environment.
(2)
Te Hee o veo mmuh, b conld be worked b Cars ond
oy Tl oxouoge. and_ponks Yo &Qm on e
Suface. o Mo lakes Tl vl bk MJLYL- pht
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Results Plus: Examiner Comments

his answer is explained very clearly using good, scientific terminology.

(b) Using too much fertiliser can harm the environment.

Describe how the spreading of too much fertiliser on fields can harm the
environment.

(2)

TThe Tectdser . Gun  cewmuge. g thaes

Results Plus: Examiner Comments

his 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.
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(c) Ammonium nitrate is a fertiliser, %\J}_y' “¥
Armmaonium nitrate is formed when nitric acid reacts with ammonia.

{l) Write the ward equation for this reaction.
(2)

H;h‘.‘rn,u& o Prasoonion xﬂ\m““ﬂﬁl“ R\ PSR,

Results Plus: Examiner Comments

Be careful - the product '‘ammonium nitrate' was written in the question, and information like
this should be carefully transferred.

() Ammonium nitrate is a fertiliser.
Ammonium nitrate is formed when nitric acid reacts with ammonia.

(il Write the word equation for this reaction.

(2)

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®.

(d) In the Haber process, nitrogen and hydrogen react to form ammonia.
nitrogen + hydrogen = ammaonia

(il The = symbol in the word equation shows that the reaction goes forwards
and backwards at the same time.

Give the name of this type of reaction.

(n

...... Ao \rfj (%LLM

Results Plus: Examiner Comments
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Reversible reaction / equilibrium was required.

Results Plus: Examiner Tip

ou must learn correct scientific terms - why not produce a list of all the key words you learn in
each topic?

Q34.
(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.

(ii} State the meaning of the symbol = in an equation.
m

i Revversive ek

Results Plus: Examiner Comments

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

(i) State the meaning of the symbol = in an equation.

Results Plus: Examiner Comments

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

Very few candidates were able to score both marking points here. Although many were able to
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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.

{b) Ammonia is used in the manufacture of some fertilisers.

(i) The table shows information about three fertilisers manufactured from

ammonia.
ammonium nitrate 35 60
ammonium sulfate 21 48
urea 47 27

Use the information in the table to explain why urea might be the best
fertiliser.
2)
L A Hee mgheeit gaTaantEge. BYL KaSS.
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Results Plus: Examiner Comments

A good example of a 2 mark response.

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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(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.
gur'cmphi caton . (2)
TS pro@ss 18 colhld ¥ . Nyrogen s Speeds up...

g .prowss..of . ...pho.msx‘ﬁm.s.,._....r..q_._._..a.'Lga.ﬂ_ an&ngu{fmﬂ[«w
watec . grows . mnork.. Thi.. blocicS...cut. Yae.. Sudghty. . S0 obas
S pecidh...af —plaOl...can..not..qro . They.. dio., . and backsia

ol.ﬂ.com\po.lq AN ..o o use.. up tha. . oK N thg. parﬂ,
N respirak On . T‘m.t Mz and fpecies of anmals in
dho pond  hawe no sxygen and  alse die,

Results Plus: Examiner Comments

his 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.

(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.

(2)

.f;mt.ca.p..mgﬂt loenm. happens becauuse. . formers..use
LT o 2 Tt = W = Y] frc:ci\:_n . ....._E.r_.:._t.'a. Lzers. \alhen. ik founs
the cxcess fertllizer \s woashed into ponds,

Results Plus: Examiner Comments

his 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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(ii) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.

(2)
LB @mm~u« SRR PSR o2 W 1= o110 % SN C- - SR

Results Plus: Examiner Comments

his 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).

Q35.

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.

Iron fences can be galvanised by coating them with a layer of zinc.
When the layer of zinc is scratched exposing the iron to the weather, the iron does
not rust.

Explain why the exposed iron does not rust.
(2)

AS Y oSt 0F Yg keACR S SN CovRired . wovtn TINC  xhe
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CONDIR.ROSIM . noRANANG,. 15 AL PIRVRNT. s \eSS LRORKILR 1N, M,
rusking

STEMUP.CO.UK


https://stemup.co.uk

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.

Iron fences can be galvanised by coating them with a layer of zinc,
When the layer of zinc is scratched exposing the iron to the weather, the iron does

‘.‘ not rust.

Explain why the exposed iron does not rust,
(2

)
Galvan sing 1S anexampls OF  Sacxisidal ecbackion.
of fe iron. The 2inC is Maare (RockivE baee
Se L itk Ceack inskead of leicon.

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.
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Q36.
(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 dm?>. 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.

(b) Zinc reacts with dilute hydrochloric acid to form zinc chloride and hydrogen,
zlrn[:t] + 2HCKag) — ZnClfaq) + H_ (g)

Calculate the maximum V:ﬁlume of hydrogen formed, at room temperature and
pressure, when 13.0 g of zinc reacts completely with excess hydrochloric acid.
(relative atomic mass: Zn = 65.0,

1 mol of any gas occupies 24 dm? at room temperature and pressure)

{2)
S 020 202 ©.20
02w = 4. Edm)
volume of hydrogen= . . .. .. 4.8 dw

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 dm?>. 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
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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;

e explanations for the increasing rate of reaction using collision theory were often not
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.

il A\

*{d) The reaction between nitrogen and hﬂ:lrogen s exothermic.
N + 3H = 2NH,

If nitrogen and hydrogen were reacted at 90 atm pressure and 300 °C, without a
catalyst, some ammonia would be formed eventually.

In the Haber process a pressure of 150 atm and a temperature of 450 °C are used,
in the presence of an iron catalyst.

Explain, with reasons, why the Haber process conditions are better for the
manufacture of ammonia.
(6}
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Results Plus: Examiner Comments
An example of a Level 2, 4 marks, response.

hree 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).

*{d) The reaction between nitrogen and hydrogen is exothermic.
N, + 3H, = 2NH,

If nitrogen and hydrogen were reacted at 90 atm pressure and 300 °C, without a
catalyst, some ammonia would be formed eventually.

—
In the Haber process a pressure of 150 atm and a temperature of 450 °C are used,

in the presence of an iron catalyst.

Explain, with reasons, why the Haber process conditions are better for the
manufacture of ammonia. -

Results Plus: Examiner Comments

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

wo 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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*(d) The reaction between nitrogen and hydrogen is exothermic.
N, + 3H, = 2NH,

If nitrogen and hydrogen were reacted at 90 atm pressure and 300 °C, without a
catalyst, some ammonia would be formed eventually.

In the Haber process a pressure of 150 atm and a temperature of 450 °C are used,
in the presence of an iron catalyst.

Explain, with reasons, why the Haber process conditions are better for the
manufacture of ammonia.

M.Mm i

&Mﬂw ‘b’f"""" ‘7""4’4"‘"‘"* (Total for Question 6 = 12 marks)

SEONLY, S Oprrranio con be pracle fosti,
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Results Plus: Examiner Comments

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

he 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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Q37.
(i)

This question was very well answered on the whole with most candidates gaining the 1 mark
available.

Responses mainly referred to the required specific term 'reversible', and less frequently
‘equilibrium' was seen by examiners.

Commonly seen incorrect responses incorrectly stated 'reversed' which is not specific enough to
score. In a few cases the incorrect terms 'equal’, 'mutual’, 'opposite’, 'reduction' were seen.

(i)

This question was very poorly answered with very few correct responses seen for the 1 mark
available.

Very few candidates were able to recall the formulae for ammonia, namely NHs. Often this was
left blank by candidates. This was surprising since ammonia and its formation, in relation to the
fertilisers, is a frequently tested part of the specification and also in the previous specification.

The most commonly seen errors in those who attempted this question were NH, and NH,.

(iii)

This question was extremely well answered with a significant majority of responses scoring the 1
mark available.

Most candidates were able to state the overall trend in the graph shown, namely that world
ammonia increases over time.

The only thing that was highlighted by examiners was that many responses gave a lot more
detail than necessary for the 1 mark available.

Q38.
(i)
This question was well answered on the whole with most responses scoring the 1 mark available.

The majority of responses correctly gave the correct number of ions in the formula Al,O3, namely
five.

In many incorrect responses, 2 was the given number, suggesting that candidates were giving
the number of different elements in the formula rather than number of ions.

In a few cases, candidates had misinterpreted the question and had correctly calculated the
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formula mass for aluminium oxide.
(ii)

This question was well answered on the whole with most responses scoring at least 1 of the 2
marks available.

Many candidates gave both correct balancing numbers, 4 and 3 respectively, in the spaces of
the balanced equation provided. This is an equation commonly seen in this area of the
specification and appeared to be well understood by candidates.

Q39. No Examiner's Report available for this question

Q40.
(ii)

There were some strong answers here showing a good understanding of equilibrium. Some
candidates said that only ammonia (or sadly 'ammonium’') would be present or even gases such
as carbon dioxide and oxygen. The explanation was given most often in terms of this being a
reversible reaction. It should be noted that 'equilibrium' does not necessarily imply a continuing
process and was not credited - but 'dynamic equilibrium' was.

Some candidates did not appreciate the 'explain' and stated the gases correctly without
explaining why all three were present.

(ii) The minimum volumes of nitrogen and hydrogen that must react completely
to form 5000 dm® of ammonia are calculated.

These volumes are mixed and left, under appropriate conditions, until the
reaction reaches equilibrium.

Explain which gas or gases will be present when equilibrium is reached.
(2)
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Results Plus: Examiner Comments

A succinctly expressed answer, getting straight to the point.

There was a pleasing response to this question with a very good number of candidates
predicting a higher yield. Many went on to successfully explain this in terms of a shift of the
position of equilibrium to the right, due to a decrease in the number of molecules/ volume. There
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were some irrelevant explanations linked to whether the reaction was exothermic or
endothermic.

(lil) The Haber process Is carried out under a pressure of about 200 atm,

Explain the effect on the equilibrium yield of ammonia, if the process is
carried out at a pressure higher than 200 atm.
(2)

Lol gel. angne. weld. of - CrameniQL.AD. G
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Results Plus: Examiner Comments

his answer would have been even better saying 'fewer molecules of ammonia than nitrogen
and hydrogen' but nevertheless it clearly answers the question.

Some excellent responses were seen, although many candidates did not answer the question
and talked about the position of equilibrium instead. The phrase 'rate of attainment' was not well
appreciated. Those who understood that this was a rates question did not always express
themselves well - talking about a greater chance of successful collisions, for example, rather
than about the collision frequency.

(iv) Explain the effect on the rate of attainment of equilibrium, if the process is

carried out at a pressure higher than 200 atm.
(3)
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Results Plus: Examiner Comments

An example of a well thought-through answer.

—
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Results Plus: Examiner Tip

In questions of this type start with start with a statement such as 'it will increase' and then go on
to the explanation.

he candidate very correctly says that the ‘collisions per second' (or frequency of collisions) will
increase.

Q41.

Question (iii) was well attempted with many candidates scoring. The most common mark
awarded was two, this was often scored for showing the understanding that equilibrium yield
would increase and that the equilibrium would shift to the right. Only the best candidates were
able to explain that the rate of attainment of equilibrium increases and that there is a decrease
in number of molecules to score full marks.

Q42. No Examiner's Report available for this question

Q43.

Part (ii) was well answered with many candidates scoring two or three marks. A good proportion
of candidates appeared to understand the practical well with many being able to describe lifting
the lid from time to time and needing to find the mass after heating. The best candidates
correctly described heating to a constant mass.

Q44. No Examiner's Report available for this question

Q45.

This question elicited many muddled responses. A large number either rephrased the question,
stating what was reduced and what was oxidised, or rephrased the equation. There were a lot of
"the lead has lost the oxide....". To score marks it was essential to refer to oxygen. It is
important that candidates understand that reduction and oxidation are opposites and that, in
chemistry, the word ‘reduction’ has a particular meaning.
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(b) Lead oxide can be converted into lead by heating it with carbon.
The word equation for the reaction is
lead oxide + carbon — lead + carbon dioxide

Explain how this equation shows that lead oxide is reduced and carbon is

oxidised.
(2)

M7 /b e Aoad i, M/m»gﬂfmm 2420 {;W Mﬁ..
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Results Plus: Examiner Comments

his answer shows a clear understanding about the transfer of oxygen.

Q46.
(i)

This question was very well answered on the whole with the majority of responses scoring the 2
marks available.

It was clear to examiners that candidates could clearly recall the correct sequence of stages in a
life-cycle assessment.

In the few cases where responses only scored 1 mark, it was for identifying just two correct
stages and those stages being adjacent to each other.

(ii)

This question was poorly answered on the whole with most responses not scoring any of the 2
marks available.

Very few responses gave credit worthy responses for advantages of obtaining aluminium by
recycling waste rather than by mining the raw material and extraction.

The main issue noted by examiners was the lack of detail or vagueness in the candidates’
responses. Commonly seen responses included: 'better for the environment', 'less pollution’,
‘quicker’, 'easier' and 'less waste'. Only in few cases were these qualified, e.qg. 'less waste metal
goes to landfill' and gained credit.

Again, this area of the specification, commonly examined in both this series and many previous
series, was poorly understood by candidates.
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(i) Aluminium can be obtained by recycling aluminium waste,

Give two advantages of obtaining aluminium by recycling aluminium waste
rather than mining the raw material and extracting aluminium from that
raw material.

(2)

Results Plus: Examiner Comments

A typical example of those responses commonly seen by examiners which did not score.

he terms 'cheaper' and 'quicker to use' are vague and not qualified, so are not credit worthy.

Results Plus: Examiner Tip

Practise examples of questions requiring both advantages and disadvantages, there are plenty
of examples in examination papers of the previous specification.

(i) Aluminium can be obtained by recycling aluminium waste.

Give two advantages of obtaining aluminium by recycling aluminium waste
rather than mining the raw material and extracting aluminium from that

raw material.
(2)
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Results Plus: Examiner Comments
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his is an example of a response which scored 2 marks.

he correct ideas of less energy required and less damage to habitats have been conveyed.

Q47.

Many candidates did well in this question. However, those candidates that did not do well failed
to use the information in the table to answer the question and did not make a comparison
between the metals and so did not answer the question.
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Results Plus: Examiner Comments

good response which uses the table and compares the materials stated in the table.

reason 1
T ey o mcﬁmm&&w~
Lo Lo~ -

reason 2
g 40

Results Plus: Examiner Comments

his response has not used information from the table as asked to by the question.
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Results Plus: Examiner Tip

When asked to use information from a table, it is important the information is used to help
answer the question.

Q48.
(b)(i)

Students demonstrated a good understanding of why a gold alloy is stronger than the pure metal
gold. The reference to different sized atoms within an alloy either disrupting the structure/layers
or preventing the layers/atoms moving was well understood. Likewise many students showed
their understanding that as all the atoms in gold are the same size, this meant that the
atoms/layers could slide over each other easily, hence making it softer. A minority referred to
'molecules' instead of 'atoms'. Some candidates made their points clear by drawing diagrams of
atoms in the pure metal and the alloy.

Fure
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Results Plus: Examiner Comments

A good answer that scored the full 2 marks available.

Results Plus: Examiner Tip

here would be credit for stating that there are different sized atoms in the alloy and for that the
atoms cannot slide. However, the candidate has been lax with their use of scientific vocabulary
by stating that molecules instead of atoms are different sizes in the first part of the answer so
full credit cannot be awarded.
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Results Plus: Examiner Comments

It is very important that you use scientific terminology correctly and that terms such as
molecules, ions and atoms are used in the correct context, as the use of the wrong term can
make your, otherwise correct answer, no longer valid.

(b)(ii-iii)

The majority of candidates were able to plot points accurately, construct a line that best fitted
the points drawn and extrapolate to find the percentage of gold in a 14 carat ring. However
some students lost marks as they drew a line of best fit from plot to plot or drew a very scruffy
line of best fit.
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(iii) A gold ring is 14 carat gold.
Use the graph to determine the percentage of gold in the ring.
) ' (1}

387

Results Plus: Examiner Comments
his response scored no marks. There has been an attempt to plot the data. However one of the

points was more than 1 small square away from the correct point. No line of best fit has been

drawn.

he percentage of gold in the ring is incorrect.
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(iii) A gold ring is 14 carat gold.
Use the graph to détermine the percentage of gold in the ring.
{n

Results Plus: Examiner Comments

A good answer that scored full marks for plotting the correct points and drawing a clean line of
best fit. The percentage of gold was correctly obtained from the graph.

(c)

Candidates that did well in this question did so as they had a good understanding of the
processes involved and the chemistry behind the methods of extraction. They ensured that all
areas of the question that had been posed were addressed. Candidates that did less well, either
were let down by their weak understanding of the chemistry, for example they were able to state
the three methods of extraction but they were not able to relate this to the reactivity of the
metals. Or, in some cases, they did not fully address the question and left key areas out. In some
cases very generic answers were given and because the detail was lacking marks could not be
awarded. Although not required, the best candidates gave very thorough answers, that included
correct symbol equations for the reactions taking place.
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Results Plus: Examiner Comments

In Eh  redidy  Serces, lron 1S eleasd

his response gives an explanation of how aluminium and gold are extracted and relates this to
their position in the reactivity series. This candidate has also given some explanation in terms of
cost for aluminium however they have made no reference to how iron is obtained.

Results Plus: Examiner Tip

Ensure that when you make statements in these six mark questions, you back them up with the
chemistry. Once you have written your answer go back and check that you answer fully
addresses the question posed.
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Results Plus: Examiner Comments

his response gives an explanation of how each metal is extracted. The methods of extraction
are then justified in terms of the metals position in the reactivity series. There is also some
reference to the cost of each method of extraction, a sound 6 mark answer.
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Results Plus: Examiner Comments

here is no correct indication of how any of the metals can be extracted so therefore no marks
can be awarded, even though relative reactivity has been mentioned. The reference to cost is
also incorrect.
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Results Plus: Examiner Comments

his response has given a correct method of extraction for aluminium, however it has coupled
this with gold which is incorrect. There is no reference to how iron is obtained.

Q409. No Examiner's Report available for this question

Q50.
(i)

This question was well answered on the whole with most responses scoring the 2 marks
available.
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The majority of responses gave both zinc oxide and carbon as the reactants and also zinc and
carbon dioxide as the correct products. The stem of the question gave the candidates all the
names of the species involved in the reaction.

Commonly seen errors and omissions included: giving only one product and not both, giving a
mixture of names and formulae, giving additional products such as 'water' and 'zinc carbonate’,
or mixing up reactants and products.

In several responses examiners noted that candidates were unsure of the conventions for writing
word equations, namely incorrectly writing the word 'and' between the products or reactants
rather than the correct '+' sign.

Zinc can be extracted by heating zinc oxide with carbon,
The products are zinc and carbon dioxide.

(i) Write the word equation for this reaction.
(2)

Results Plus: Examiner Comments
A typical example of a response that did not score.
Although zinc oxide is correctly shown on the reactants side of the equation, carbon dioxide has

also been incorrectly included. The 'zinc carbonate' has been incorrectly shown as the only
product.

Results Plus: Examiner Tip

Writing word equations is a common feature of the chemistry specification. Use the information,
that is to say; the names of the reactants and products, in this case all names are given in the
stem, to help you write the word equation.

(ii)

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

The use of the term 'reduction’ to describe the type of reaction when an oxide loses oxygen was
rarely seen in responses.

Typically incorrect responses included references to 'oxidation' or 'de-oxidisation'.

STEMUP.CO.UK
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Q51.

Many candidates knew the formulae for oxygen and sulfur dioxide and often scored all of the
marks. Those who got this question wrong, indicated that oxygen was O (or even O3) and not O,
and sulfur dioxide was commonly mistaken as SO,. Marks were also lost for not using the
formulae provided in the question.

Some nickel ores contain nickel sulfide.

(i) Inthe first stage of extracting nickel from nickel sulfide, the nickel sulfide, NiS,
Is heated in air to form nickel oxide, NiO, and sulfur dioxide.

Write the balanced equation for this reaction.
(2)

NSk 50 TN v aSou

Results Plus: Examiner Comments

SO, was a surprisingly common formula used for sulfur dioxide.

Q52. No Examiner's Report available for this question
Q53. No Examiner's Report available for this question
Q54. No Examiner's Report available for this question
Q55.

Fewer candidates scored in part (i) and (ii) with many giving observations such as fizzing rather
than similarities in the products of the reaction in part (i). In part (ii) many candidates thought
that calcium was in a different period to potassium and referred to calcium having more shells of
electrons.
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Q56.
(i)

The overwhelming majority managed to put the metals into the correct order of reactivity, with a
few scoring 1 mark for having two metals in the correct order and some had the written order in
reverse and scored no marks for this.

(i1)

The overall response to this was similar to the other diagram drawing question where there were
some very poor diagrams seen, but also many well-constructed labelled diagrams showing how
the volume of gas could be measured. We were a little generous with the drawing of a gas
syringe. Common mistakes were drawing a test tube to collect the gas with no graduations and
missing the bung when connecting the delivery tube to the test-tube shown. Some misread the
question and measured mass loss. About a quarter of the candidates did not score.

(i) Complete the diagram below to show how the student could add to the

apparatus to measure the volume of gas produced in the two minutes.

(2)

Tube

Bwj l = J“ g ¥ AR

Results Plus: Examiner Comments

1 mark was given for the delivery tube connected to the test-tube. However, the inverted
collecting tube is not graduated, and despite the annotation, could not be awarded the second
mark. 1 mark only

STEMUP.CO.UK
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(ii) Complete the diagram below to show how the student could add to the
apparatus to measure the volume of gas produced in the two minutes.

HTI’II}';'{]

(2)

Results Plus: Examiner Comments
his was not the best of diagrams, but was awarded 2 marks.

he delivery tube was in place and the other apparatus was close enough to represent a gas
syringe, including the graduations.

Results Plus: Examiner Tip

he question asked for a labelled diagram. The labels help to inform what the apparatus is, if it's
not immediately obvious.

Q57.
(if)

The marks here were for the formulae of both nitrogen and hydrogen, and for the balancing of
the equation. Many candidates scored both marks with slightly more scoring 0 marks for this
question. Only a few candidates wrote an unbalanced equation. A common mistake was the
formula of nitrogen given as 2N in the equation. Candidates do need to know the formulae of the
elements and simple compounds given in the specification.
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(i) Ammonia, NH,, is made by reacting nitrogen with hydrogen.

Write the balanced equation for this reaction.

(2)

Results Plus: Examiner Comments

Incorrect formula on left hand side (2N) - 0 marks. Balancing was dependent on correct formulae
being used. 0 marks.

(i) Ammonia, NH,, is made by reacting nitrogen with hydrogen.
Write the balanced equation for this reaction.

2}

Results Plus: Examiner Comments

1 mark for the correct formulae, but no balancing.
1 mark overall.

Results Plus: Examiner Tip

Practice writing and balancing equations from word equations.

Mark Scheme

Q1.
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Question | Answer Additional guidance Mark
Number
20 + 6H° — 24P + Aland H, (1) (2)
3H: (2) balancing of correct species (1)
allow multiples AD 21
Q2.
Question | Indicative content Mark
Number
Answers will be credited according to candidate’s (6)
deployment of knowledge and understanding of the
material in relation to the gqualities and skills outlines in AD11
the generic mark scheme. AD21

The indicative content below is not prescriptive and
candidates are not required to include all the material
which is indicated as relevant. Additional content

included in the response must be scientific and relevant.

recycling conserves raw materials/natural
resources

less power/energy used

therefore conserves fossil fuels

reduces waste in landfill sites

mining for ores avoided

less damage to habitats/landscape

less energy required to melt and reform metals
than to extract them

produces less carbon dioxide than extracting/
reduces carbon footprint

carbon dioxide is a greenhouse gas
greenhouse gases cause global warming
avoids use of large amounts of electricity to
extract aluminium from its ore

electricity is expensive

avoids release of carbon dioxide when carbon
burns

avoids use of large amounts of heat energy
needed to extract iron from its ore

IGNORE:
« environmentally friendly
« cheaper
= faster
+ employment
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Level

Mark

Descriptor

No awardable content

Level 1

1-2

Demonstrates elements of chemical understanding,
some of which is inaccurate. Understanding of scientific
ideas lacks detail. (AO1)

The explanation attempts to link and apply knowledge
and understanding of scientific ideas, flawed or
simplistic connections made between elements in the
context of the question. (AD2)

Level 2

3-4

Demonstrates chemical understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed
and/or developed. (AO1)

The explanation is mostly supported through linkage
and application of knowledge and understanding of
scientific ideas, some logical connections made between
elements in the context of the question. (AD2)

Level 3

5-6

Demonstrates accurate and relevant chemical
understanding throughout. Understanding of the
scientific ideas is detailed and fully developed. (AO1)
The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific
ideas, logical connections made between elements in
the context of the question. (AD2)

Q3.

Answer

Acceptable answers

Mark

e tin {more expensive/costs
more} (than aluminium/steel)
ORA (1) rarer

e amount of tin in Earth smaller
(than aluminium/steel) ORA (1)

(2)

C - reduction

an explanation linking the following

e metals (1)

e a mixture of (1) reject compound

ignore combined/joined

specific examples

metals melted together (2)

reject reference to non-metals

(c)(ii)

an explanation linking anythree of

e in pure metal /aluminium

molecules once only

ions or particles for atoms reject
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atoms are all same size (1)

e in pure metal /aluminium
{layers/sheets/atoms}
{slide/slip/move} (over one
another) easily(1)

e magnesium atoms larger (1)
e disrupt
{layers/structure/arrangeme

nt} of aluminium atoms (1)

e prevent {layers/sheets/atoms}
{slip/slide/move} (1)

different sized particles

{lock/hold/jam} layers together

Q4.
Answer Acceptable answers Mark
(a) [|An explanation linking assume 'both reactions' implies the  ((2)
forward and back reaction
Marking point 1 - one from
e forward and back reactions allow reversible reaction with the
take place (at the same time) same rate (1)
(1) allow reversible reaction in a closed
e rate of the forward and back [system (1)
reactions is the same (1) do not allow the forward reaction
equals the reverse reaction
Marking point 2 - one from
e no (overall) change in the
{amount/concentration/mas s/ allow overall effect is nil (1)
volume} of each {substance / fllow reactants and products reach a
reactant / product} (1) balance (1)
* no observable change (1) ignore forward reaction cancels out
back reaction
do not allow {amount / concentration
mass/volume} of reactants and
products are equal
(b)(i) |An explanation linking two of ignore answers related to (2)

e higher pressure favours
forward reaction/equilibrium
shifts to the right (1)

e because decrease in {volume /
number of molecules}/side
with lower volume (1)

rate/collisions

maximum (1) if 3 statements given,
but 1 is incorrect
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e yield increases (1)

(b)(ii) |An explanation linking any two of ignore answers related to (2)
rate/collisions
e lower temperature favours
forward reaction/equilibrium  [if answer refers to increasing
shifts to the right (1) temperature, maximum (1) for
(forward) reaction is exothermic /
e because (forward) reaction is [reverse reaction is endothermic
exothermic (1)
maximum (1) if 3 statements given,
e yield increases (1) but 1 is incorrect
(b)(iii) [catalyst iron (1)
(c)(i) |3 x 1000 (1) (= 3000)
(1)

méakdidre for the working
Method 1
14 + (3 x| 1) (1) g of NH;

makes 14/ + (4 x 1) + 14 + (3 x 16)
(1) g NH4INO;

34 g of NH; makes
(14 +(4dx1)+ 14+ (3 x 16))x 34 or
17

80 x 34 or

17
2(14 + (4|x 1) + 14 + (3 x 16)) g
NH;NO5
(1) =
160

Method 2
moles of NH; = 3%, (1) =2

moles of NH;NO3; = moles of NH;
or
relative farmula mass NH;NO; = 80
(1)

mass NH,NO; =2 x 80 (1) = 160 g

full marks awarded for an answer of
160 g with or without any working

allow ecf on incorrect Mr s for either
method

allow ecf for incorrect moles eg if
moles of NH; = 0.5 relative formula
mass NH,;NO; = 80 (1)

mass NH;NO3; = 0.5 x 80 (1) =40g

(3)

Q5.
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Question | Answer Mark
Number
(i) B a decomposition reaction
(1)
Question | Answer Mark
Humber
(ii) An answer that combines the following points to provide a
logical description of the experiment
s leave the solution (in a warm place) (1)
e until crystals form then pat with dry filter paper (1)
OR
s partially evaporate the water (1)
s |eave to crystallise and pat dry with filter paper (1) @
2
Q6.
Question | Answer Mark
number
(i) A abalance  The only correct answer is A. (1)
B is incorrect because a pipette is used to measure out a volume of liquid and is not used
to find the mass of a metal.
Cis incorrect because a stopwatch is used to measure time and is not used to find the
mass of a metal.
D is incorrect because a thermometer is used to measure temperature and is not used to
find the mass of a metal.
Question Answer Additional guidance Mark
number
(i) Any two from the following (2)
* (same) volume of acid (1) allow amount / mass of acid
» (same) concentration of acid {1) | allow strength / pH
* (same) size of metal (pieces) (1) allow surface area
* (same) temperature (1)
ignore references to time
(iii) copper is {not reacting / no reaction / allow less reactive (than hydrogen) (1)
unreactive [ low in reactivity series / not
reactive enough} ignore inert (alone)
(iv) MeClz (aqg) (1) allow AC (2)
Ha(g) (1) allow G
aq g
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Q7.

Q8.

QO.

Q10.

Question | Answer Mark
number
3 4 3 (1)
Question | Answer Additional guidance Mark
number
(i) 14(.2) with or without working | If the percentage of non nickel compounds is (3)
scores 3 calculated to give 85.8%/86% score 2
1kg = 1000g (1) 142  or 0.142 will score MP1 and MP2
1000
142 (1)
1000 142 x 100 = 14200 scores (1)
1
X 100% =14(.2) (1)
(ii) decontaminates ground / Ignore any reference to cost/ better for (1)
conserves {nickel / nickel ores / | environment etc. / time / energy
ores} [ allows use of low-grade
ore /[
specified environmental reason:
e.g. less noise due to mining /
carbon neutral / less carbon
dioxide
Question | Answer Additional guidance Mark
number
42.5 (1) x 100 (1) (= 0.85) 0.85 alone scores 2 (2)

5000
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Question | Answer Additional guidance Mark
number
20265000 with or without allow 20270000 / 20300000 for 2 (2)
working scores 2 AO2
506.625/ 506.63/ 506.6/ 507 scores 1
101325 x 200 (1)
= 20265000 (Pascals) (1)
Q11.
Question | Answer Mark
number
B turns blue is the only correct answer. (1)
AD2
A, C and D are incorrect because the position of equilibrium will shift
to the left-hand side
Q1l2.
Question | Answer Mark
number
(i) hydrogen row: 10 4 -6 (1)
AD2
Question | Answer Additional guidance Mark
number
(ii) N2 +3 Hz 2 2NHas (2) balancing mark only if (2)
Formulae of nitrogen and hydrogen (1) formulae correct AO2

Q13.
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Number

Question | Indicative content Mark

equilibrium reached faster because of higher temperature in set
A/ equilibrium reached slower because of lower temperature in

set B

higher temperature means more frequent collisions because
molecules have more energy / ORA for lower temperature in set

B

decrease in temperature increases equilibrium yield but system
takes longer to reach equilibrium

temperature chosen for optimum conditions

yield lower as forward reaction is exothermic

high temperature favours back reaction which is endothermic
equilibrium reached faster because of higher pressure in set B /
equilibrium reached slower because of lower pressure in set A

higher pressure causes molecules to be closer together so more
frequent collisions / ORA for lower pressure in set A

yield higher because products occupy smaller volume than
reactants for set B

catalyst in set B causes equilibrium to be reached faster
catalyst increases rate of both forward and back reactions
equilibrium position not affected so catalyst does not affect yield
catalyst reduces the need for the higher temperature

Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme. AD21

The indicative content below is not prescriptive and candidates are AD 3 1b
not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.

AD 3 1a

Level

Mark

Descriptor

0

No rewardable material.

Level 1

1-2

Interpretation and evaluation of the information attempted but will be
limited with a focus on mainly just one variable. Demonstrates limited
synthesis of understanding. (AO3)

The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the question. (AD2)

Level 2

3-4

Interpretation and evaluation of the information on both variables,
synthesising mostly relevant understanding. (AOQ3)

The explanation is mostly supported through linkage and application of
knowledge and understanding of scientific ideas, some logical
connections made between elements in the context of the question.
(AO2)

Level 3

5-6

Interpretation and evaluation of the information, demonstrating
throughout the skills of synthesising relevant understanding. (AO3)
The explanation is supported throughout by linkage and application of
knowledge and understanding of scientific ideas, logical connections
made between elements in the context of the question. (AD2)

Q14.



https://stemup.co.uk

Question | Answer Additional guidance Mark
Number
(i) gain of oxygen allow loss of electrons (1)
allow addition of oxygen AD11

ignore oxygen reacts with
metal/substance

Q15.

Question | Answer Additional guidance Mark
Number
(ii) | An explanation linking (2)
» the paint {excludes/acts as a AD 22
barrier/protective
layer/shield} (1)
allow rain or moisture
+ (excludes) air / oxygen / for water
water (1)
Question | Answer Additional guidance Mark
Number
(iii) | sacrificial protection allow coat with plastic / oil / | (1)
grease
allow galvanising AO12

allow add a more reactive
metal

ignore to make an alloy
ignore painting
ignore electroplating

ignore add another metal
alone

ignore keep away from
water/air/oxygen
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Question | Answer Additional guidance Mark
number
A description to include (3)
AO2
e place separate pieces of each | two reactions of different
metal into solutions of each of | metals in different metal sulfate
salt (in spotting solutions plus conclusion about
tray/container) (1) reactivity (2)
* observe changes in
appearance/colour of
Ifmetal/solution? (1)
* the more reactive metal shows
the greater number of Allow 1 mark for one correctly
reactions (1) described reaction between a
metal and a different metal
sulfate solution
Qle6.
Answer Acceptable answers Mark
An explanation linking assume 'both reactions' implies the  ((2)

Marking point 1 - one from

e forward and back reactions
take place (at the same time)
(1)

¢ rate of the forward and back
reactions is the same (1)

Marking point 2 - one from

* no (overall) change in the
{amount/concentration/mas s/
volume} of each {substance /
reactant / product} (1)

e no observable change (1)

forward and back reaction

allow reversible reaction with the
same rate (1)

allow reversible reaction in a closed
system (1)

do not allow the forward reaction
equals the reverse reaction

allow overall effect is nil (1)

allow reactants and products reach a
balance (1)

ignore forward reaction cancels out
back reaction

do not allow {amount / concentration
mass/volume} of reactants and

products are equal

Q17.
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Question | Answer Additional guidance Mark
number
Any two from: Ignore substance names — descriptions are (2)
required
+ {(red-)brown / orange /
pink} solid formed (1)
+ (some) {agrey/silver}
solid remains (1) allow {grey/silver} solid disappears / reduces /
dissolves
+ (blue solution) becomes
colourless (1)
Answers that include fizzing/ effervescence/
bubbles in addition to correct response have
max score of 1.
Q18.
Question | Answer Additional guidance Mark
number
A description including ignore anything to do with Le (4)

DECOMPOSITION

+ heat the (hydrated) {crystals / solid}

(1)

+ (solid) goes white/ steam is observed /
water produced (1)

REVERSE REACTION

« add water / water rejoins / water
reacts with anhydrous solid (1)

« (solid) goes blue (again) / heat is

released (1)

system’

MP4 independent of MP3

Chatelier etc.. ignore “closed

Q19.
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Question | Answer Mark
number
(2)
gas substance AO1
W air
hydrogen TTT— _ —
__j_./""'- 4 natural gas
nitrogen —
4 sea water
if two lines leave from a gas, no mark scored for that gas
Q20.
Question | Answer Additional guidance Mark
number
An explanation linking Ignore equilibrium shifts right, (2)

s less purple [ lighter/ paler / fades (1)

+ because less iodine (1)

forward reaction favoured
reject ‘goes colourless” for MP1

reject ALL iodine reacts to give HI
for MP2 (credit some iodine reacts
/ some iodine is used up)

ignore ‘more HI
ignore forwards reaction is
favoured

Q21.
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Question | Answer Additional guidance Mark
number
An explanation linking (4)
+ zinc oxidised (1)
+ Dbecause (zinc) lose
electrons/ half equation
(1)
ignore copper sulfate is reduced
+ copper (ions) reduced (1)
* Dbecause copper (ions) ignore copper sulfate gains electrons
gained electrons/ half
equation (1) marks are independent
e.g zinc is reduced because it loses electrons
=1
zinc is oxidised because it gains electrons = 1
If no other mark scored allow one mark for
oxidation is the loss of electrons and
reduction is the gain of electrons
Q22.
Answer Acceptable answers Mark
(i) An explanation linking two of ignore answers related to (2)
rate/collisions
e higher pressure favours
forward reaction/equilibrium  |maximum (1) if 3 statements given,
shifts to the right (1) but 1 is incorrect
e because decrease in {volume /
number of molecules}/side
with lower volume (1)
e yield increases (1)
(ii) |An explanation linking any two of ignore answers related to (2)
rate/collisions
e lower temperature favours
forward reaction/equilibrium  [if answer refers to increasing
shifts to the right (1) temperature, maximum (1) for
(forward) reaction is exothermic /
e because (forward) reaction is [reverse reaction is endothermic
exothermic (1)
maximum (1) if 3 statements given,
e yield increases (1) but 1 is incorrect
(iii) [catalyst iron (1)
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Q23.

Q24.

Q25.

Question | Answer Additional guidance Mark
number
An explanation linking (2)
+« carbon/C (1) reject other elements for MP1
* gained oxygen (to form carbon allow oxidation is gain of oxygen
dioxide) (1) / oxidation is loss of electrons (1)
Question | Answer Additional guidance Mark
number
An explanation linking any two (2)
from AO1

* aluminium is more reactive
than carbon (so electrolysis
required) (1)

» carbon cannot remove the
oxygen / there is no reaction
between carbon and
aluminium oxide / carbon
cannot displace aluminium
(1)

» electrolysis can be used to
reduce aluminium ions (1)

allow electrolysis is a more
powerful method of reduction

(1)
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Q26.

OR
relative formula mass Fe:0; = 2x56 +
3x16 (= 160) (1)

160 tonnes Fe:0; produces {2x56 / 112}
tonnes Fe (1)

240 tonnes Fe:z0: produces
2x56 x 240 (1) = 168 (tonnes)
160

OR
relative formula mass Fe20;
= 2x56 + 3x16 (= 160) (1)

240 (1) = 1.5
160
1.5x 112 (1) = 168 (tonnes)

OR
relative formula mass Fe,0;
= 2x56 + 3x16 (= 160) (1)

112 (1) = 0.7
160
0.7 x 240 (1) = 168 (tonnes)

M, [Fe:0:]= 160
seen without
working (1)

allow 320 tonnes
: 224 tonnes (1)

final answer 84
(tonnes) with or
without working

(2)

Mote : final
answer 1.5
scores 2 overall

Question | Answer Mark
Number
(i) C iron oxide is reduced (1)
1. The only correct answer is C AD11
A is not correct because carbon gains oxygen
B is not correct because it is not an acid-base reaction
D is not correct because iron oxide loses oxygen
Question | Answer Mark
Number
(ii) | final answer of 168 (tonnes) with or allow ECF (3)
without working (3) throughout
AD 21
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Question
Number

Answer

Additional
guidance

Mark

An explanation linking the following
points

» aluminium is high in reactivity /

aluminium oxide is (very) stable (1)

» aluminium (oxide) cannot be reduced

by carbon (1)

allow

carbon is less
reactive than
aluminium /
ORA /
aluminium is
very reactive
ignore
‘aluminium is
more reactive’
(alone)

allow carbon
cannot displace
aluminium /
aluminium
oxide does not
react with
carbon

ignore
aluminium
extracted by
electrolysis

(2)
AO 11

Q27.

aluminium oxide is (very)
stable (1)

reduced by carbon (1)

» aluminium is high in reactivity /

e aluminium (oxide) cannot be

carbon is less reactive than
aluminium / ORA / aluminium is

very reactive

ignore ‘aluminium is more
reactive’ (alone)

allow carbon cannot displace
aluminium / aluminium oxide
does not react with carbon

ignore aluminium extracted by

electrolysis

Question | Answer Additional guidance Mark
Number
An explanation linking the (2)
following points
allow AD11
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Q28.

Answer Acceptable answers Mark
C - reduction (1)
Q209.
Question | Answer Mark
Number
(i) C iron oxide is reduced (1)
The only correct answer is C AD11
A is not correct because carbon gains oxygen
B is not correct because it is not an acid-base reaction
D is not correct because iron oxide loses oxygen
Question | Answer Additional guidance Mark
Number
(ii) | final answer of 168 (tonnes) with | allow ECF throughout (3)
or without working (3)
M, [Fe203]= 160 seen without AD 21

OR
relative formula mass Fe,05 =
2x56 + 3x16 (= 160) (1)

160 tonnes Fe:03 produces {2x56
J/ 112} tonnes Fe (1)

240 tonnes Fe:03 produces
2x56 x 240 (1) = 168 (tonnes)
160

OR
relative formula mass Fe 05
= 2x56 + 3x16 (= 160) (1)

240 (1) = 1.5
160
1.5x 112 (1) = 168 (tonnes)

OR
relative formula mass Fe:0;
= 2x56 + 3x16 (= 160) (1)

112 (1) = 0.7
160
0.7 x 240 (1) = 168 (tonnes)

working (1)

allow 320 tonnes : 224 tonnes (1)

final answer 84 (tonnes) with or
without working (2)

MNote : final answer 1.5 scores 2
overall
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Q30.

Q31.

Q32.

Question Answer Acceptable answers Mark
Number
2Fe,0; + 3C — 4Fe + 3CO: (3)
(3)
lhs (1)
rhs (1)
balancing correct formulae (1)
Question | Answer Acceptable answers Mark
Number
(a) ores (1) metal ores (1)
Question | Answer Acceptable answers Mark
Number
(b) iron oxide + carbon — Correct formula (2)
iron + carbon {dioxide /
monoxide} (2)
LHS (1)
RHS (1)
Question Answer Acceptable answers Mark
Number
(a) loss of oxygen gain of electrons

(1)



https://stemup.co.uk

Question Answer Acceptable answers Mark
Number
(b) An explanation to include (2)
aluminium high in reactivity aluminium compounds are stable
series / aluminium more aluminium is more reactive
reactive than {carbon / iron} | ignore just ‘very reactive’/highly
(1) reactive
(aluminium reduction) needs | allow stronger (method of
more energy / electrolysis is reduction)
{more / very} powerful
(means of reduction) / carbon
cannot displace aluminium
(from aluminium oxide) (1)
Q33.
Question Answer Acceptable answers Mark
Number
(a) Increases {plant/ crop} Allow synonyms for increase eg
. . promote, helps, enhances etc
growth/ vield/ size/ growth rate
Adds minerals/ specified suitable | Reject kills pests (1)
element eg N, P, K/ nutrients
Question | Answer Acceptable answers Mark
Number
(b) A description linking two of the
following
+ gets washed into water (1) Allow any sensible water eg river,
+« encourages growth of algae/ | lake etc but ignore sea
weed / algal bloom (1)
+« algae use up oxygen (1)
+ algae blocks sunlight (1)
« Kills aguatic life (1) Ignore damages, harms etc;
+« eutrophication (1) allow any specified water life eg
+« contaminates drinking water | fish, water plants, animals in
(1) water
Ignore effect of fertiliser on field (2)
eq on weeds.
Question Answer Acceptable answers Mark
Number
(c)(i) ammonia + nitric acid — LHS (1) R ammonium
ammonium nitrate (2) RHS (1) R ammonia nitrate
Spelling must be correct but Allow fully correct balanced
allow missing one ‘'m’ from equation for 2
ammonia and/or ammonium Ignore state symbols.
If mixed words/symboaols, any side (2)
with symbols scores 0.
Question Answer Acceptable answers Mark
Number
(c)(ii) A corrosive (1)
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Question | Answer Acceptable answers Mark
Number
(d)(i) (reaction is) reversible / Allow equilibria
(reaches dynamic) equilibrium R static equilibrium (1)
Question | Answer Acceptable answers Mark
Number
(@) [c  NHs (1)
Q34.
Question Answer Acceptable answers Mark
Number
a) (i 1
(2) (@) CNz+ 3Hz= 2 NHz (1)
Question Answer Acceptable answers Mark
Number
(a) (ii) reaction is reversible / goes both | reaches equilibrium (1) (1)
ways (1)
Question Answer Acceptable answers Mark
Number
(b) (i) A description linking (2)
urea contains the highest ignore references to oxygen
percentage of nitrogen (1)
(this is important because)
nitrogen enables plants to grow
(1)
Question Answer Acceptable answers Mark
Number
(b) (ii) An explanation linking any two (2)

of the following points

(excess) fertiliser is washed into
rivers (by rainfall) (1)

plants/algae (in the river) grow
bigger / more quickly
(1)

oxygen is used up (by bacteria)
when the plants decay/die

(1)

(this leads to) fish/animals die
(due to lack of oxygen)

(1)

allow grow better / increases
growth

must indicate idea of an increase in
growth/faster growth
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Q35.

instead (1)

+ Zinc is more reactive

zinc reacts with air and water

zinc is sacrificial / zinc has a
higher tendency to form ions (1)

than iron /

Question | Answer Additional guidance Mark
Number
An explanation linking (2)
« zinc corrodes {easier than / in reject zinc rusts AD11
preference to / OWTTE} iron / AD 21

Q36.
Question | Answer Acceptable answers Mark
Number
(a) B 200cm’ (1)
Question | Answer Acceptable answers Mark
Number
(b) 65.0 g Zn produces 24 dm? 13.0 mol Zn produces 13.0 mol H; (2)
Ha (1) 65.0 65.0
13.0 g Zn produces 13.0 x 24 | Volof H; =13.0 x 24 (2) (=
(1) 65.0 4.8dm")
(= 4.8 dm® Hy) 5.0
4.8 dm?® (2) without working
allow 65/13 x 24 (1) = 120dm°®
13/65 (1) x (1/24) = 0.00833 dm?
0.2 anywhere 1 mark
x 24 anywhere 1 mark
Question | Answer Acceptable answers Mark
Number
(c)(i) D natural gas (1)
Question | Answer Acceptable answers Mark
Number
(c)(ii) An explanation linking
forward and back reactions take dynamic equilibrium = 2 marks
place / reversible / dynamic (1)
at the same rate / equilibrium (1) (2)
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Question
Number

Indicative Content

Mark

QWC | * (d)

A description including some of the following points

Higher pressure:

Higher temperature

Use of catalyst

higher pressure gives increased yield

equilibrium shifts to right hand side

because decrease in number of molecules going from left to
right

therefore decrease in volume

favoured by increase in pressure

reaches equilibrium faster

because molecules closer together

so get more frequent collisions

higher temperature reaches equilibrium faster

because molecules move faster

therefore more frequent collisions

molecules have more energy

therefore more collisions have required energy

but yield will be lower

because higher temperature favours endothermic reaction
equilibrium shifts to left hand side

which is decomposition of ammonia / amfmmonia reforms
elements

catalyst causes reaction to reach equilibrium faster /
catalyst increases rates (of both forward and back reactions)
lowers the activation energy (of both forward and back
reactions)

reaction follows a new pathway

does not affect yield

equilibrium position not affected (6)

Level | D

No

rewardable content

+ a limited description e.g. one valid effect of change OR general
comment indicating improved vyield or faster rate

+ the answer communicates ideas using simple language and uses
limited scientific terminology

« spelling, punctuation and grammar are used with limited
accuracy

+ a simple description e.g. at least two valid effects of change with
one point of explanation OR at least three valid effects of change

« 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

« a detailed description e.g. at least three valid effects of change
with two points of explanation OR at least two valid effects with
three points of explanation (in total)

« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

« spelling, punctuation and grammar are used with few errors

Q37.

STEMUP.CO.UK
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Question | Answer Additional guidance Mark
number
] reversible allow equilibrium / equilibria fdynamic (1)
equilibrium
ignore static equilibrium
(ii) NH3 allow HsM (1)
reject NH3, NH?
(iii) world ammonia production increases (1)
over time
Q38.
Question | Answer Additional guidance Mark
number
(i) five / 5 (ions) allow 2 +3 (1)
Question | Answer Mark
number
(ii) (2)
4 3
Q39.
Question | Answer Additional guidance Mark
number
Any two from (2)

preserves ore reserves / reduces waste
/ reduces energy needed for metal
extraction / preserves {habitats/
landscape / resources}

allow reduces carbon emissions

ignore cheaper

Q40.
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Question Answer Acceptable answers Mark
Number
() | A333dm? (1)
Question Answer Acceptable answers Mark
Number
(ii) An explanation linking (2)
= all / three gases present/ reject ammonium
nitrogen, hydrogen and
ammonia (1)
*» ammonia decomposes/ ignore incomplete reaction
ammonia turns back to assume that “both reactions”
reactants/ reaction goes refer to forward and backward
both ways / reversible (1) | reaction
allow dynamic equilibrium
Question Answer Acceptable answers Mark
Number
(iii) | An explanation linking mark independently (2)
» increased / higher {yield / | ignore “high yield”
amount of ammonia} (1)
+ because fewer (gas) reject answers referring to
molecules/ moles on RHS/ | exothermic or endothermic
4 mole(cule)s on left and ignore any references to rate
2 on right/ decreased
volume on
RHS/equilibrium shifts to
RHS/ equilibrium shifts in
forward direction (1)
Question Answer Acceptable answers Mark
Number
(iv) | An explanation to include mark independently (3)
+ rate increased/ time to ignore any refs to equilibrium
reach equilibrium reduced | ignore ‘time is faster’/ allow
(1) ‘quicker’
» because gas molecules
closer / more concentrated
(1)
+ so increased collision rate | allow atoms/ particles instead of
/ more collisions in a molecules; allow more molecules
given time / more frequent | present (in same container)
collisions(1) do not allow ‘more collisions’
Q41.
Question Answer Mark
number
(i) D increases does not change (1)

A, B, C are incorrect because catalysts increase rate of
attainment of equilibrium and do not change equilibrium yield
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Question Answer Mark
number
(ii) C the amounts of nitrogen, hydrogen and ammonia become (1)
constant
A, B, D are incorrect because when the reaction reaches
equilibrium the amount of nitrogen, hydrogen and ammonia
remain constant
Question Answer Additional guidance Mark
number
(iii) an explanation linking (4)
# equilibrium attained in a
shorter peried of time / rate
of attainment of equilibrium
{faster/ increases} (1)
e equilibrium yield increases
(1)
» equilibrium shifts to the
{right / forward / to
products side} (1)
o decrease in number of
molecules (1) allow moves to fewer molecules
Q42.
Question Answer Mark
number
B gold The only correct answer is B. (1)
A, Cand D are incorrect because calcium, iron and magnesium respectively, are all
found chemically combined to other elements in the Earth’s crust.
Q43.
Question | Answer Additional guidance | Mark
number

(i)

D oxidation

Answers A and B are physical
processes rather than chemical
reactions.

C is wrong because it is not
neutralisation.

(1)
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Question | Answer Additional guidance | Mark
number
(ii) A description linking any three from: (3)
+ lift lid from time to time/ leave small
gap between crucible and lid (1)
« find mass (of crucible, lid and allow *weigh’
product) (1)
+ {repeat / heat} to constant mass (1)
« final mass - start mass = mass of allow find the change in
oxygen (1) mass
Q44.
Question | Answer Mark
number
B gold (1)
A, C, D - these metals too reactive to exist as uncombined elements
Q45.
Answer Acceptable answers Mark
An explanation linking oxygen {moved /transferred} from
lead to carbon (2)
¢ |ead oxide loses oxygen(1) oxide transferred gets no credit (2)

e carbon gains oxygen (1)

Q46.
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Question | Answer Additional guidance Mark
Number
(i) CBDA (2) CB / BD / DA next to each other in this (2)
order in any position (1)
any two in the correct order and adjacent
to each other max (1) allow lower case for letterscb d a
(ii) Any two from the following (2)
« conserves {natural reserves of raw
materials/ ore / aluminium (ore)}
(1) {pollution { environment / resources}
* |ess damage to {landscape f needs to be qualified
habitats} / less {noise /dust}
(pollution) (1)
* less {energy [ electricity} required
(to process aluminium waste
compared to extracting aluminium | less waste needs to be qualified
from its ore) (1)
¢ less waste metal goes into landfill (1)| ignore ‘less mining (of ore)’ which is in
stem
ignore references to cost [ time / fuel
Q47.

Answer

Acceptable answers

Mark

ORA (1)

e tin {more expensive/costs
more} (than aluminium/steel)

¢ amount of tin in Earth smaller
(than aluminium/steel) ORA (1)

rarer

(2)

Q48.
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Question Answer Acceptable answers Mark
Number
(a) B tin oxide is reduced (1)
Question | Answer Acceptable answers Mark
Number
(b)(i) An explanation linking two of the
following
s+ alloys have different sized atoms | suitable labelled diagrams
+ {atoms/layers/sheets/particles}
{slide/slip/move} over each reject molecules once
other (easily) in pure metal
s« {structure/layers} disrupted (in
allay)
- Stﬂp
{atoms/layers/sheets/particles}
{sliding/slipping/moving} over (2)
one another (easily) in
Question Answer Acceptable answers Mark
Number
(b){(ii) all points plotted correctly (1) +/- 1 small square
best fit line across 4 plotted
points (1) (2)
Question Answer Acceptable answers Mark
Number
(b) (iii) | Correct value from their graph
+/- one small square (%) (1)
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Question
Number

Indicative Content Mark

QWC

* (<)

An explanation including some of the following points

gold

iron

aluminium

gold is an unreactive metal/at the bottom of the reactivity
series

it does not combine with other elements in the Earth's crust
so is found as uncombined metal

cost of recovery is low

iron is a more reactive metal than gold and less reactive
than aluminium/middle of reactivity series

found combined with other elements

it is extracted by heating with carbon

electrolysis can be used

but electrolysis is more expensive (than heating with
carbon)

aluminium is a very reactive metal/near to top of the
reactivity series

found combined with other elements

it is extracted by electrolysis

because it is very difficult to reduce

electrolysis is a powerful method of reduction

use of electricity makes this method expensive (6)

Level | O

MNo

rewardable content

a limited description e.g. a simple justification in terms of
reactivity or cost for how one of the metals is extracted OR an
indication of how two of the metals are extracted

the answer communicates ideas using simple language and uses
limited scientific terminology

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. a simple indication of how all three
metals are extracted OR an indication of how two of the metals are
extracted with a justification in terms of reactivity or cost for one
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

a detailed description e.g. indicates how all three metals are
extracted with a justification for at least two in terrms of reactivity
and a reference to cost

the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

spelling, punctuation and grammar are used with few errors

Q49.

Question
number

Answer

Mark

(i)

chromium + oxygen — chromium oxide

(1)
AO2

Question
number

Answer

Mark

(i)

D oxidation is the only correct answer.

A, B are incorrect because these are physical changes.
C is incorrect because there is no acid-base reaction.

(1)
AO1
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Q50.

Q51.

Question | Answer Mark
number
(iii) | 152 with or without working scores 2. (2)
AO2
(52 x2)+ (16 x 3) (1)
=152 (1)
Question | Answer Additional guidance Mark
number
(i) zinc oxide + carbon — zinc + carbon dioxide allow reactants on LHS or products | (2)
on RHS in either order
zinc oxide + carbon — (1)
— zinc + carbon dioxide (1) allow2ZnD+C — 2Zn+C0:(2)
unbalanced equation (1)
ignore state symbols
allow = for —

(ii) reduction allow phonetic spellings (1)
Question | Answer Additional guidance Mark
number

(i) 2Ni5 + 30; — 2NIi0 + 250; (2) | allow = for — (2)
allow multiples
all four formulae (1)
balancing correct formulae anly | if wrong subscript or misuse of capital/small
(1) letter e.g. 02, 0%, niO, NIS, allow MP1 but
cannot score MP2
if more than 4 formulae, can score MP1 but not
MPpP2
ignore state symbols
Question | Answer Mark
number
(ii) | B the metal produced by electrolysis is very pure is the only correct answer (1)
A is incorrect because this is a disadvantage
C is incorrect because electralysis is expensive
D is incorrect because heating with carbon can be used
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Q52.

Q53.

Q54.

Question | Answer Mark
number
backward (1) (2)
equal (1) AO1
Question | Answer Mark
number
(i) iron is less reactive (than carbon) ORA (1)
AO2
Question | Answer Mark
number
(ii) | electrolysis is expensive/ more expensive method than heating with (1)
carbon/ heating with carbon is cheaper/ electrolysis needs a large amount | AO2
of electricity
Question | Answer Additional guidance Mark
number
(i) sodium + hydrochloric acid (1) — allow reactants either way round (2)
sodium chloride + hydrogen (1) allow products either way round
reject ‘sodium chlorine’
allow
Na + HCl— NaCl + Ha (1)
2Na + 2HCl — 2NaCl + Ha (2)
Question | Answer Mark
number
(ii) B flammable (1)
A corrosive has a different hazard symbol
C oxidising has a different hazard symbol
D toxic has a different hazard symbol
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Q55.

Q56.

Question | Answer Additional guidance Mark
number
(iii) allow dots or crosses or mixture | (1)
allow other suitable symbols
Question | Answer Additional guidance Mark
number
(i) both form a hydroxide allow formulae (1)
ignore observations
Question | Answer Additional guidance Mark
number
(ii) potassium {forms cations / loses ignore speed of (1)
(outer) electron} more easily ORA electron loss ( sizes of
atoms / number of
shells / distance of
electrons from nucleus
/ number of electrons
in outer shell
Question | Answer Additional guidance Mark
Number
(i) PRQS(2) two in correct order (1) (2)
AO 3 2a
A0 3 2b
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Question | Answer Mark
Number
(ii) | A workable diagram showing a (2)
method to measure the volume of | if diagram is not workable (eg
the gas no bung at top of test tube), AO 3 3a
max 1 mark AO 3 3b
» delivery tube between test- allow connection shown as
tube and (1)
if collection vessel not labelled,
« gas syringe / (graduated tube | 9raduations must be shown for
/ inverted burette / measuring | the second mark
cylinder) over water bath (1)
Q57.
Question | Answer Mark
Number
(i) B -78 -33 does not conduct (1)
AO 21
The only correct answer is B
A is not correct because simple molecular, covalent substances do not
have high mpt and bpt
C is not correct because ammonia is a gas at room temperature and
does not conduct
D is not correct because simple molecular, covalent substances do not
have these properties
Question | Answer Additional guidance Mark
Number
(ii) | Nz + 3H: — 2NH; (2) accept multiples (2)
allow = or = in place of —
ignore state symbols even if AD21
left hand side formulae (1) incorrect
balancing of correct formulae (1) | do not allow N2, n2, etc
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