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Q1.
(b)

This question was very poorly answered. Most candidates struggled with writing the ionic
equation for neutralisation. It was apparent that very few candidates knew what is meant by an
ionic equation, let alone how to write one.

Many wrote the full symbol equation, and in few cases, word equation. Some candidates were
able to score 1 mark for the inclusion of the spectator ions, sodium and chloride ions, on both
sides of the equation.

(c)

Although there were many correct responses seen by examiners, typically for '‘phenolphthalein’
or 'methyl orange' coupled with their correct colour changes, many candidates incorrectly
suggested indicator paper or 'universal indicator' as a suitable indicator. Centres need to stress
to candidates that universal indicator solution is not acceptable for titrations.

Common errors were noted by examiners: extremely poor spelling, particularly for
phenolphthalein, such that it was not phonetic and could not score. Occasionally, where a
correct indicator had gained credit, the mark for the colour change was not scored, since the
change was the incorrect way round or 'clear' was incorrectly used instead of 'colourless' when
referring to phenolphthalein.

fhe hyc;if‘ochluriﬁ acid is added from a burette to the sodium hydroxide solution in
a conical flask.
At'the end point the indicator changes colour.

(i) Give the name of a suitable indicator to use in this titration.
(1)

(i) State the colour change for this indicator at the end point.
{1}

Results Plus: Examiner Comments

his response mentions '‘phenolphthalein' which scored 1 mark for part (i). Unfortunately, the

second marking point (pink to colourless) for part (ii) was not awarded, since 'clear’ is not
equivalent to colourless.

Results Plus: Examiner Tip

his is a commonly asked question. It is worthwhile learning key indicators and their correct
corresponding colour changes. Remember, universal indicator solution should never be used as
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an indicator for titration experiments.

The hydrochloric acid is added from a burette to the sodium hydroxide solution in
a conical flask,
At the end point the indicator changes colour,

i} Give the name of a suitable indicator to use in this titration.
(A}

i) State the colour change for this indicator at the end point.
{1)

from u"l'uu"u’;-’r’ e O P*"ﬂh-

Results Plus: Examiner Comments

his response scored 1 mark only for correct indicator (and spelled correctly) in part (i), but the
colour change is the wrong way round, so the second marking point was not scored.

(d)

The majority of candidates correctly calculated the correct concentration for the 2 marks
available, or at least 1 mark for correctly calculating the Relative Formula Mass for sodium
hydroxide. Commonly seen errors included: dividing the Relative Formula Mass (40 g) by the
mass (20 g), namely 40/20, as opposed to the other way round, 20/40. Some calculated the
mass concentration, 20 g dm™3, which gained 1 mark only.

(e)

Examiners were impressed by the high quality of responses seen, many scoring the full 3 marks
available. It was evident that many candidates were able to use the formulae for calculating
moles and concentrations competently. Occasionally, candidates inverted arithmetic or lost
marks with powers of ten errors, so were limited to 1 or 2 marks. A few answers gained credit for
clearly stating that the reactants were in a ratio 1:1.
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(e} In another experiment, a titration was carried out.
25.0 cm® of 1.50 mel dm™ sedium hydroxide solution, NaOH, was titrated with
hydrachloric acid.
The volume of the hydrochloric acid required to neutralise the sodium hydroxide
solution was 30.0 cm?®,
Calculate the concentration of the hydrochloric acid, HCI, in mol dm™.
HC + NaOH — NaCl + H,0
(3)
Formala . e e dmelesy
0-037%5
O.0375
concentration=___ I . 25 — 1

Results Plus: Examiner Comments

A typical example of a fully correct response, 3 marks. This candidate has used the correct

formula triangle and shown all the quantities in a table (correctly calculated the number of moles
of sodium hydroxide, and recognised that the reaction is in a 1:1 ratio, and has then calculated
the concentration of the hydrochloric acid).

Q2.

The majority of candidates were able to state the correct meaning of the hazard symbol.
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Two compounds of barium are barium sulfide and barium chloride,

The hazard symbol shown in Figure 5 is on bottles containing barium metal.

Figure 5

State the meaning of this hazard symbol.
{1)

__________ _ ndAderamedtle

Results Plus: Examiner Comments

A correct answer that scored the mark.

Q3.
(b)(i)

The concept of delocalised electrons was quite common but a considerable numbers of
candidates failed to mention cations or positive ions when answering this question. Some
candidates thought metals contained positive and negative ions. Others mentioned protons
instead of positive ions. Many candidates described the arrangement of particles in a metal and
went on to describe how the arrangement explained the physical properties of a metal, but
without mentioning that the particles are positive ions.

(b) (i} Describe the structure of metals in terms of the particles present in their
structures,

(2)

O\ enewls thee ore proens Whids ort. Secreeunded
ey o Sea o dedotolised deckrors ... m:@:m&:

Results Plus: Examiner Comments
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his candidate gained one mark for a correct reference to delocalised electrons but, like many
others, wrote protons rather than cations/positive ions.

(b} (I} Describe the structure of metals in terms of the particles present in their
structures.
(2]

e ORI ot QKL @0 ob RN 008 Suasromaded b A
Sen' ot delecolised deckons

Results Plus: Examiner Comments

his is the type of answer which earned two marks.

(b)(ii)

Most students were able to identify electrons as being involved in metals conducting electricity.
Many were also able to explain that this was because the electrons were free to move and so
gained both marks. However a proportion of candidates referred to "charged particles" instead
of electrons.

Others confused the conductivity of metals with that of ionic substances with references made to
ions or that the metal had to be molten to conduct.

(i) Explain how metals conduct electricity.
(2)

Motal cnduh elodrby tivengh tho daioniied elochms WhIh C100te. o

Results Plus: Examiner Comments

his gained one mark for correctly identifying the involvement of electrons, but unfortunately did
not mention the idea of them moving so did not gain the second mark.

(i) Explain how metals conduct electricity.
(2}

Thart Us Spote belaemn the Prstlivly Uasned s oy The theclinns e Ok oorud,

—— /1
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Results Plus: Examiner Comments

An example of a response indicating that electrons are free to move and so worth both marks.

(c)(i)

The reaction between sodium and water was very well described by most candidates indicating
the value of teacher demonstrations, however some candidates did not appreciate that the
question was asking for things that can be seen during the reaction. Comments on the reactivity
of sodium or explaining its reactivity in terms of electron arrangement are not required.
Candidates should realise that "fizzing" and "bubbling" are really the same observation and that
"hydrogen is given off" is not an observation. A few candidates included observations made after
adding universal indicator, which were not credited.

(c)(ii)

About 30% of candidates produced a fully correct balanced equation. Most commonly candidates
scored just one mark for the formulae on the left hand side of the equation, which was meant to
be a straightforward mark. Given that the products were also named in the question, it was very
disappointing that so few candidates were able to score the second mark. H for hydrogen was
common as was sodium hydroxide being given as Na(OH),

It was also very surprising to see the introduction of substances not mentioned in the question.

(i} Write the balanced equation for the reaction of sodium with water to form
sodium hydroxide and hydrogen.
(3)

(Total for Question 3 = 10 marks)

Results Plus: Examiner Comments

his candidate was awarded two marks as the symbols and formulae are correct on both sides of
the equation but the equation has not been balanced.

(i Write the balanced equation for the reaction of sodium with water to form
sodium hydroxide and hydrogen.
(3)

(Total for Question 3 = 10 marks)

Results Plus: Examiner Comments
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Although it should obviously not be encouraged the use of brackets around OH was not
penalised. Candidates who wrote NaHO were treated in a similar way.

Q4.
(b)(i)

The concept of delocalised electrons was quite common but a considerable numbers of
candidates failed to mention cations or positive ions when answering this question. Some
candidates thought metals contained positive and negative ions. Others mentioned protons
instead of positive ions. Many candidates described the arrangement of particles in a metal and
went on to describe how the arrangement explained the physical properties of a metal, but
without mentioning that the particles are positive ions.

(B) (i} Describe the structure of metals in terms of the particles present in their

structures,
(2

OViin enewls Yhee ore promns. Wids ot Seureeanded
e o sea o ddocolised deckrors m:@:m@

Results Plus: Examiner Comments

his candidate gained one mark for a correct reference to delocalised electrons but, like many
others, wrote protons rather than cations/positive ions.

(b} (1) Describe the structure of metals in terms of the particles present in their
structures.
(2)

onadals one made e of et 005 Seasownded by o
Ceo' ot delecolised deckons

Results Plus: Examiner Comments

his is the type of answer which earned two marks.
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(b)(ii)

Most students were able to identify electrons as being involved in metals conducting electricity.
Many were also able to explain that this was because the electrons were free to move and so
gained both marks. However a proportion of candidates referred to "charged particles" instead
of electrons.

Others confused the conductivity of metals with that of ionic substances with references made to
ions or that the metal had to be molten to conduct.

(i) Explain how metals conduct electricity.
(2)

Motalr. condueh elortriiby tiuough tho. daiponiied elocyms Whith Crote o
mmmmm@ ouomend e camed, o

Results Plus: Examiner Comments

his gained one mark for correctly identifying the involvement of electrons, but unfortunately did
not mention the idea of them moving so did not gain the second mark.

(i) Explain how metals conduct electricity.
(2)

Thert le Spote belavemn the Prsttimly Shosmed s Gy the theetinns o Ok ooeut,
00d dug b the gttt They Mt e § et they tondaith Uil

Results Plus: Examiner Comments

An example of a response indicating that electrons are free to move and so worth both marks.

(c)(i)

The reaction between sodium and water was very well described by most candidates indicating
the value of teacher demonstrations, however some candidates did not appreciate that the
question was asking for things that can be seen during the reaction. Comments on the reactivity
of sodium or explaining its reactivity in terms of electron arrangement are not required.
Candidates should realise that "fizzing" and "bubbling" are really the same observation and that
"hydrogen is given off" is not an observation. A few candidates included observations made after
adding universal indicator, which were not credited.

(c)(ii)
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About 30% of candidates produced a fully correct balanced equation. Most commonly candidates
scored just one mark for the formulae on the left hand side of the equation, which was meant to
be a straightforward mark. Given that the products were also nhamed in the question, it was very
disappointing that so few candidates were able to score the second mark. H for hydrogen was
common as was sodium hydroxide being given as Na(OH),

It was also very surprising to see the introduction of substances not mentioned in the question.

(i) Write the balanced equation for the reaction of sodium with water to form
sodium hydroxide and hydrogen.
(3)

[(Total for Question 3 = 10 marks)

Results Plus: Examiner Comments

his candidate was awarded two marks as the symbols and formulae are correct on both sides of
the equation but the equation has not been balanced.

(il) Write the balanced equation for the reaction of sodium with water to form
sodium hydroxide and hydrogen,

?”C. -|".e?ll"|;?|j — ZN. (Ul") 4 ;-:lt

(Total for Question 3 = 10 marks)

Results Plus: Examiner Comments

Although it should obviously not be encouraged the use of brackets around OH was not
penalised. Candidates who wrote NaHO were treated in a similar way.

Q5.

Many candidates lost out here as they did not know the formula of methane, with many writing it
as Me. Many candidates gained one mark for the correct formula of carbon dioxide and water,
however only the very best candidates were able to score full marks for writing the complete
balanced equation successfully.

CH 1, —> €0, +ZH,0

—
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Results Plus: Examiner Comments

Perfect for 3 marks, reactants (1), products (1) balancing (1).

(3)

é&‘@; 40, —00, £3H26

c o ¥ c 0 1

§ L8 Py oW

L%gb 2§ L
3

Results Plus: Examiner Comments

ust one mark here for the correct formulae for the products.

M
m-ﬂri:auj‘ B2 —2 CO, £ HO

Results Plus: Examiner Comments

ust one mark here, for the formulae of the products.

Results Plus: Examiner Tip

It is important that the formulae of the common compounds in the unit are learnt.

Q6.

Many candidates lost out here as they did not know the formula of methane, with many writing it
as Me. Many candidates gained one mark for the correct formula of carbon dioxide and water,
however only the very best candidates were able to score full marks for writing the complete
balanced equation successfully.
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Ch 0, —> €0, +2H,0

Results Plus: Examiner Comments

Perfect for 3 marks, reactants (1), products (1) balancing (1).

Results Plus: Examiner Comments

ust one mark here for the correct formulae for the products.

M
crakiesra® 02 =P 0. & Hat

Results Plus: Examiner Comments

ust one mark here, for the formulae of the products.

Results Plus: Examiner Tip

It is important that the formulae of the common compounds in the unit are learnt.

Q7. No Examiner's Report available for this question

Q8.
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(a) (i)

This was poorly answered, with few candidates scoring either 1 or 2 marks. Many incorrect
answers simply mentioned either 'fractional distillation’, 'put in a fermenter' or 'boiling'. Of those
answers which scored a mark it was invariably for mentioning the use of 'yeast'. Many
candidates were not explicit, since they vaguely referred to using 'optimum / optimum
conditions', using 'enzymes' or just 'heating', so could not score.

Organic chemistry

3 (a) Ethanol is produced by the fermentation of glucose solution.

(I} Describe how this fermentation is carried out,
(2]

EL;\E} Ol ( 91' LCaEe. ) Olf. fu:'r.xl? E_d [ ka: L, jq. St
'Lu'l-\.d_.,c,lf\ Mo lee. t p P H" anol and % Cew bpn
diomde. .

Results Plus: Examiner Comments

his candidate simply mentioned 'heated', which alone was too vague to score. However, the
mention of '(with) yeast', was sufficient to score 1 mark.

Organic chemistry
3 (a) Ethanol is produced by the fermentation of glucose solution.

(i} Describe how this fermentation Is carried out.

(2)

Yeost s nuaaed ansin tCLiDﬁlta)wme- TR ALVPRICtLre bint n nid
L0 DL LR e 30 - A0 andl Nt fa0Tn. RS . MMINLAY:

207 €} o V3 prodsGad. fee Least. oS ancl. feuus to fu.o betitm.l

Nt permeanices 'Lf'.a,uivg Nt LLONDN. SOl AL At 00

Results Plus: Examiner Comments

his is a good example of a fully correct response, worth 2 marks. All the marking points have

been adequately covered. On a minor point, the extra slightly incorrect mentioning of '20%
ethanol is produced' could be ignored.

The majority of responses simply scored 1 of the 2 marks available for 'ethanol’ by failing to
mention 'carbon dioxide'. The main misconception from most responses was that 'water' was
formed as one of the products, besides ethanol.

(i) Complete the word equation for the fermentation of glucose.

e —
glucose —» C e + '\é?_z

== T

(2)
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Results Plus: Examiner Comments

Both products mentioned 'ethanol acid' and 'water' are incorrect, so this response scored 0
marks.

{ii)y Complete the word equation for the fermentation of glucose.
(2)

glucose —» . eYhanol + Coavlooa  dioxy Lo .

Results Plus: Examiner Comments

Both the correct products have been mentioned, so this response scored the full 2 marks

available.

(ii) Complete the word equation for the fermentation of glucose.

glucose —» EIL'IWWJ + ¥ catty.

Results Plus: Examiner Comments

By far the most commonly seen answer for 1 mark only, correctly referring to 'ethanol' but
putting 'water' instead of the correct 'carbon dioxide'.

This was very well answered, with the most commonly seen responses referring simply to 'liver
damage', or various spellings of 'cirrhosis', for the 1 mark available. In a few cases, slightly
vague responses referring simply to 'affects reaction time' without qualifying this with
'increases’, failed to score.

(b) (i)

Most answers correctly gave a value from the interpreting the graph in the acceptable range to
score the 1 mark available. Incorrect responses were either wildly out of range or just outside
the range.

(b) (ii)
This question was very well answered on the whole and most responses scored the 1 mark

available. A few candidates were able to gain credit for giving the reverse argument. Incorrect
answers often gave the opposite trend or referred to arguments based on bond breaking.
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(il) State how the boiling points of these alkanes change as the number of carbon
atoms in one molecule of each alkane increases.
(1

Fle hoiliag...posrel  uacroases.

Results Plus: Examiner Comments

A commonly seen correct response, so this scored 1 mark.

(i) State how the boiling points of these alkanes change as the number of carbon
atoms in one molecule of each alkane increases.

(1)

Ceceuse roxe. carhen odona el o ‘e bden

Results Plus: Examiner Comments

A commonly seen incorrect response, in this case referring to 'carbon atoms need to be broken',
so this did not score.

Qo.
(b)

This question had a good response, with many candidates able to state the name of a suitable

indicator for the first marking point, typically for 'universal indicator’, ‘phenolphthalein', 'methyl
orange' or '(red/blue) litmus'. The second marking point, for the correct colour in acid, was less
frequently scored.

Common errors were noted by examiners: poor spelling, particularly for phenolphthalein, such as
it was often not phonetically spelt and could not score. Occasionally, where a correct indicator
gained credit, the mark for the colour in acid was not scored, since candidates incorrectly gave
the colour for the indicator in an alkaline or neutral solution.

Also, when 'phenolphthalein' was given as a correct indicator, 'clear' was incorrectly referred to
instead of 'colourless' as the colour in acid.

{b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicator that can be used and state its colour in the acid.

indicator Ph@bph{:h@.\ﬁ\ﬂ e

colour in acid CO\OU(]CE)}

(2]

Results Plus: Examiner Comments
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In this response, a correct indicator, namely 'phenolphthalein' and the correct colour in acid,
namely 'colourless' have been given, so it scored 2 marks. The misspelling of phenolphthalein is
a minor error, since it is still easily recognisable.

(b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicatar that can be used and state its colour in the acid.

indicator \Jr\,\\!m&u&\ \N}K(m
colour in acid ... Q\.M:Q\Q,

(2)

Results Plus: Examiner Comments
his response scored 1 mark only for stating a correct indicator, namely 'Universal Indicator".

he colour given for Universal Indicator in acid, 'purple' is incorrect, so the second mark was not
scored.

Results Plus: Examiner Tip

his is a commonly asked question. It is worthwhile learning commonly used indicators and their
corresponding colour changes in preparation for the examination.

Most candidates were able to identify 'oxygen' as the correct gas.
(c) (ii)

Most candidates were able to identify 'hydrogen' as the correct gas, from result of the pop test
given in the question. Occasionally, the gas was confused with carbon dioxide.

(c) (iii)

Most candidates were able to identify 'carbon dioxide' as the correct gas formed between an
acid and a carbonate.

(d)

Many candidates were able to score at least 1 of the 2 marks available, mainly for writing out the
correct reactants on the Left Hand Side. Despite having been given so much information in the
stem of the question, namely all the names of the reactants and products, many candidates
either omitted one of the products or commonly added 'ester' to the products side, not
recognising the fact that 'ethyl ethanoate' is the ester. Some candidates misread the question
and attempted to give a balanced equation, but frequently could only recall the formula for
water.
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(d) Ethanoic acid is reacted with ethanol to produce an ester, ethyl ethanoate, and
water.

Write the word equation for this reaction.

. Flhwngiv o+ Mand T estoc fBH\gLP,Ummthlwbr

Results Plus: Examiner Comments

his was a commonly seen response and scored 1 mark only for correctly showing the reactants.
On the products side, the word 'ester' has been included, so the mark for the correct products
has not been scored.

Q1lo0.

(b)

This question had a good response, with many candidates able to state the name of a suitable

indicator for the first marking point, typically for 'universal indicator', ‘phenolphthalein', 'methyl
orange' or ‘(red/blue) litmus'. The second marking point, for the correct colour in acid, was less
frequently scored.

Common errors were noted by examiners: poor spelling, particularly for phenolphthalein, such as
it was often not phonetically spelt and could not score. Occasionally, where a correct indicator
gained credit, the mark for the colour in acid was not scored, since candidates incorrectly gave
the colour for the indicator in an alkaline or neutral solution.

Also, when 'phenolphthalein' was given as a correct indicator, ‘clear’ was incorrectly referred to
instead of 'colourless' as the colour in acid.

{b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicator that can be used and state its colour in the acid.

indicator P\\@Dph{:h}.\f’,\ n.

colour in acid CO\OU(]CE)}

(2]

Results Plus: Examiner Comments

In this response, a correct indicator, namely 'phenolphthalein' and the correct colour in acid,
namely 'colourless' have been given, so it scored 2 marks. The misspelling of phenolphthalein is
a minor error, since it is still easily recognisable.
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(B) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicatar that can be used and state its colour in the acid.

indicator \JPL\\!@{&C\\ \'ﬁmm
colour in acid ... Q'\}\ﬁ@\&

(2)

Results Plus: Examiner Comments
his response scored 1 mark only for stating a correct indicator, namely 'Universal Indicator'.

he colour given for Universal Indicator in acid, 'purple' is incorrect, so the second mark was not
scored.

Results Plus: Examiner Tip

his is a commonly asked question. It is worthwhile learning commonly used indicators and their
corresponding colour changes in preparation for the examination.

Most candidates were able to identify 'oxygen' as the correct gas.
(c) (ii)

Most candidates were able to identify 'hydrogen' as the correct gas, from result of the pop test
given in the question. Occasionally, the gas was confused with carbon dioxide.

(c) (iii)

Most candidates were able to identify ‘carbon dioxide' as the correct gas formed between an
acid and a carbonate.

(d)

Many candidates were able to score at least 1 of the 2 marks available, mainly for writing out the
correct reactants on the Left Hand Side. Despite having been given so much information in the
stem of the question, namely all the names of the reactants and products, many candidates
either omitted one of the products or commonly added 'ester' to the products side, not
recognising the fact that 'ethyl ethanoate' is the ester. Some candidates misread the question
and attempted to give a balanced equation, but frequently could only recall the formula for
water.
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(d) Ethanoic acid is reacted with ethanol to produce an ester, ethyl ethanoate, and
water.

Write the word equation for this reaction.

. Flhwngiv o+ Mand T estoc fBH\gLP,Ummhflwbr

Results Plus: Examiner Comments

his was a commonly seen response and scored 1 mark only for correctly showing the reactants.
On the products side, the word 'ester' has been included, so the mark for the correct products
has not been scored.

Q11.
(a) (ii)

Many candidates knew that oxidation is loss of electrons. Some candidates were confused
between chloride ions and chlorine and it was not unusual to see that some candidates read the
half-equation in reverse and they wrote about chlorine gaining electrons. Some candidates wrote
that the chloride ions lost their negative charge but this did not score any marks as they needed
to refer to electron loss.

(i) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)

_H

H H

/ /
n—-—C—C-=-C

I | \\
H H H

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Remember that hydrogen atoms only form 1 bond.
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I — 1

(i) Draw the structure of a molecule of propene, showing all covalent bonds.

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Remember that carbon atoms only form 4 bonds.

(i) Draw the structure of a molecule of propene, showing all covalent bonds.

(2)

14

Results Plus: Examiner Comments

his was a clear, correct answer scoring two marks.

Results Plus: Examiner Tip

Learn that all alkenes contain a double bond between two carbon atoms.

Learn that the prefixes of the names give the number of carbon atoms in the molecules.
meth- shows 1 carbon atom.

eth- shows 2 carbon atoms.

prop- shows 3 carbon atoms.

but- shows 4 carbon atoms.
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(c) (i)

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

(¢) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

-f'*urn. E!Guc{j- I

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.

Results Plus: Examiner Tip

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

{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

A veuchon tahava place aed bbby comn MR

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

When you see 2 marks for a question, try to include more detail in your answer.
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{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

TL—M‘& wo nld be _J,‘r.zzr'/rj or Lubb[)::; s carbpn
dioxide i produced. The solid € sodiwm carbonebe ould
Adrolve iake . solubon

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
Complete the balanced equation for this reaction.
. (2)
CHCOOH + CHoH » . M CaMg oM (02
CHOWVER B MpH £
e n: (Total for Question 2 = 8 marks)
" H
I

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate,

~00

Complete the balanced equation for this reaction.
(2)

CH,COOH + CHOH — .. &3 . CqU300H + Ho O

 —
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

cH,cooN_+ CHIN —» - (CH BC,CDC?,Q% R U,O

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q12.
(a) (ii)

Many candidates knew that oxidation is loss of electrons. Some candidates were confused
between chloride ions and chlorine and it was not unusual to see that some candidates read the
half-equation in reverse and they wrote about chlorine gaining electrons. Some candidates wrote
that the chloride ions lost their negative charge but this did not score any marks as they needed
to refer to electron loss.
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(i) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)

_H

H
/
— C =-C
[ NN
H H

XI
|
I—r-\)'-n.I

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Remember that hydrogen atoms only form 1 bond.

(i) Draw the structure of a molecule of propene, showing all covalent bonds.
(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Remember that carbon atoms only form 4 bonds.
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(i} Draw the structure of a molecule of propene, showing all covalent bonds.
(2)
1
i A
H-~ C— C = L\
J [ H
gl H

Results Plus: Examiner Comments

his was a clear, correct answer scoring two marks.

Results Plus: Examiner Tip
Learn that all alkenes contain a double bond between two carbon atoms.

Learn that the prefixes of the names give the number of carbon atoms in the molecules.
meth- shows 1 carbon atom.

eth- shows 2 carbon atoms.

prop- shows 3 carbon atoms.

but- shows 4 carbon atoms.

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

[
(¢) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)
o Qos. a5 Fotred  and e Mytbue. il
‘urn. Efﬂudj :

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.
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Results Plus: Examiner Tip

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

{c) (i} Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

T;_wf; would be -J;r.zamj or Lubbi;f; as  Carbon
dioide 1y produced. The  solid € sodiwn  carborabe ould
Aidsolve iabe  solublon.

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

Although there were some excellent answers to this question, many candidates struggled to
write the correct formula for an ester and it was not uncommon to see COO or COOH at the end
of the formula. Many candidates did realise that water is formed and gained 1 mark for the
formula but some candidates thought that carbon dioxide is produced when a carboxylic acid
reacts with an alcohol.
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(i} When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl

ethanoate,
Complete the balanced equation for this reaction,
; (2)
CH,COOH + CHOH — . ’ LangoHr .+ (0g
TH AWM WMoH .
b * (Total for Question 2 = 8 marks)

H

FLE -

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
=-O0
Complete the balanced equation for this reaction.
(2)

CHCOOH + CHOH — . @3 C4W700H + H,O

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

(i) When ethanoic acid reacts with ethanal, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

CH,COON_+ CHBYN — CHBC@C?,\-\S . HEO

(2)

Results Plus: Examiner Comments
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his is an example of a perfect answer, scoring both marks.

Results Plus: Examiner Tip

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

Q13.

(i)

Generally well answered with most candidates able to score 1 or 2 of the 2 marks available.
Common errors, omissions, misconceptions:

In some cases candidates attempted balanced equations, many of which were correct, even
though the question simply required a word equation. Some candidates incorrectly opted for the
reaction leading to carbon dioxide and water. Others started with propanol and went on to

produce ethanoic acid. Others incorrectly wrote 'air' as a reactant species.

Ethanol can oxidise when exposed to air to produce ethanoic acid and water.
Propanol can also oxidise in a similar reaction when it is exposed to air.

(i) Write the word equation for the reaction when propanol oxidises when it is
exposed to air.
(2)

T .E].m\;t.:aau.l.. . T‘F#{}éj.. S L L TR o Z L‘J:u!"‘).ﬂm e e

Results Plus: Examiner Comments

his response was not creditworthy.

here are two incorrect substances, namely '‘propanoate' and 'hydrogen' shown as products on
the right hand side of this equation.
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Ethanol can oxidise when exposed to air to produce ethanoic acid and water.
Propanol can also oxidise in a similar reaction when it is exposed to air.

(i) Write the word equation for the reaction when propanaol oxidises when it is

exposed to air.
(2)

. pric.el. e T papteis. T B

Results Plus: Examiner Comments
his response only scored 1 of the 2 marks available.

here are three correct substances. 'Air' is not acceptable.

Results Plus: Examiner Tip

In word equations involving oxidation, 'air' is not a correct species.

Q14.
(i)
It was pleasing to see a good number of correct interpretations here. Common errors were air

instead of oxygen, missing water, and ethanoic acid/ propane oxide/ propanol oxide as a
product. Some added extra products, such as carbon dioxide.

Q15.
(a)
As anticipated this opening question on protons, neutrons and electrons provided a good start

for most candidates with over 90% gaining 2 or more marks. The most common error was in the
mass of the electron whilst some others included charges on the relative mass.
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1 (a) Atoms contain protons, neutrons and electrons.

Complete the table to show the relative mass and relative charge of each particle
and its position in an atom.

(3)
| proton i | +1 S WS
| neutron 1 I G in nucleus
| electron Ja) f -\ rens

Results Plus: Examiner Comments

he relative mass of the electron was the most common incorrect aspect but this was a
surprising incorrect answer. Also the position of the proton was incorrect but four correct
responses earned 2 marks.

Results Plus: Examiner Tip

his is obviously just a matter of factual recall and should always be a good source of marks.

(c)(i)

Most candidates gave the correct answer of Ca but a few did not follow the instructions and gave
the name rather than the symbol.

(c)(ii)

Over a third of candidates gave incorrect answers showing a lack of knowledge of the connection
between groups and the charge on ions. Instead of the correct answer of O it was common to
see K and CI, with Ne also sometimes being given.

(d)(i)

Many candidates seemed generally confused about different types of atoms and the total
number of atoms. There were a wide range of incorrect answers - 3, 9, 10 and 12 all seemed
popular. Some even went into the hundreds, perhaps multiplying rather than adding, whilst
others were obviously working out a value of the relative formula mass.
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{d) The formula of aluminium nitrate is AINO,),

{i} State the total number of atoms in the formula AI(NO,),
27

27 [leess) ],
28+ W - 2

Results Plus: Examiner Comments

his candidate was one of quite a few who tried to work out a relative formula mass.

(d) The formula of aluminium nitrate is AINO, ),

(i) State the total number of atoms in the formula AINO,),
(1)

Results Plus: Examiner Comments

Many, as this candidate did, gave the number of different elements present.

Qle.

(a)

As anticipated this opening question on protons, neutrons and electrons provided a good start
for most candidates with over 90% gaining 2 or more marks. The most common error was in the
mass of the electron whilst some others included charges on the relative mass.

1 (a) Atoms contain protons, neutrons and electrons.

Complete the table to show the relative mass and relative charge of each particle
and its position in an atom.

(3)
proton i +1 S NS
neutron 1 O in nucleus
election Q.‘ -\ Srens

1
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Results Plus: Examiner Comments
he relative mass of the electron was the most common incorrect aspect but this was a

surprising incorrect answer. Also the position of the proton was incorrect but four correct
responses earned 2 marks.

Results Plus: Examiner Tip

his is obviously just a matter of factual recall and should always be a good source of marks.

(c)(i)

Most candidates gave the correct answer of Ca but a few did not follow the instructions and gave
the name rather than the symbol.

(c)(ii)

Over a third of candidates gave incorrect answers showing a lack of knowledge of the connection
between groups and the charge on ions. Instead of the correct answer of O it was common to
see K and ClI, with Ne also sometimes being given.

(d)(i)

Many candidates seemed generally confused about different types of atoms and the total
number of atoms. There were a wide range of incorrect answers - 3, 9, 10 and 12 all seemed
popular. Some even went into the hundreds, perhaps multiplying rather than adding, whilst
others were obviously working out a value of the relative formula mass.

i R
{d) The formula of aluminium nitrate is AI(NO,),

(I} State the total number of atoms in the formula AI(NO,),
zF

27 [y,
ERER R

Results Plus: Examiner Comments

his candidate was one of quite a few who tried to work out a relative formula mass.
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(d) The formula of aluminium nitrate is AKNO,),

(i) State the total number of atoms in the formula AI(NO,),
(n

£3

Results Plus: Examiner Comments

Many, as this candidate did, gave the number of different elements present.

Q17.
(i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.

6 (a) Astudent investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

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

T+ 304 .= 250

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
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collision frequency would be increased.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

The rofe o% reochion is higer 10 erpenment
> becouwsc the Femprature ~is higer. This
‘s becowss higher Tempratures  oine M
porticles Mote energy, — Fhis —Means
he o porhicles will The  moviog wbo
o oyecter opeed . IF Fhew are.
MOVinn  wb  « .%recu"ﬂr 3992&3 L ancres<
rhe Chanwe of «  Secsesas. |  collishion.

1% rheic tare  MaIre &uc SessS-l collishions.
happofion wt «  Fegllr rebe thig
Meeps bR reeghion  will  heppen  guicht.

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

Tnex<pecirent | e temp oos 20 and T
e fomp coeS 0o, This proves Hha) bhe H%hr_r
e temp the @& C]Luckn—l-%e. recckion. 'S
AEo. usinoy diggerent. amounts o Concembredsdl
Supuric acid  helps fo increase Yhe rebe cp
ceackion. ® This s beccuase  the peiece

Cf— BINC. . S20dd hewoe. oore.. o ek
coibh mnaking. FHhe  rechion. SHOnger.

Results Plus: Examiner Comments
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his answer just gives a limited description and so is a level 1 response.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 Is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)
AS dne. Concanbronon 6 Sudgual ook ancl 4ag s pirane
3o (Ao adiog. X
inceasss, e rouf G5 4 §RACHION gerstid \uJhin t Contbmbion
NGRUSRS, B v Migwe . poviicles . pac o’ Whitn mooas 020

OR . MNOVe e guuant Collu S0k Detween b pa~bicke S, Mok

o mptrobwld (3 (heeased, Be poracloe nove a Lot
FASEr: Whan e patlcds MO Fass ndy movl L
a (ot MO gy WWit PROAS Ehare o8 Move

S quant Cellilsions: Tre mok . frequork Y€ cotiiSiOns o€
O MR Sudiess ful e Cotlifions O ol TerEsol

02 S TR (0L Of  tha rfackion

LNCRases.,
L

Results Plus: Examiner Comments

A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Q1s.
(i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.

6 (a) Astudent investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

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

T+ 304 .= 2wS0y

]
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Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.

Evaluate these results, explaining the reasons why the rate of reaction in

experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions

between particles.

(&)

The rute 8% reochion g H"O‘zr ) rper, menh
* becoss the Femprafure «..-';s,_h.-‘%gr. Thig
'S becose h'l%her‘ remprnlures 1t e
porticles More energy, — "his Means
iy porhcdes will Tbe  mov 0 wt
o oyecter Speed . I% then  are
MOvion. wF  « %rerw"ﬂr 3peep LI ancremk,
rbe Chanee of «  Sucsezas. |  collizhion,
1% rheic tare  Mare &uc SessS-l collishions
Meens tRe racghion  will | happen G LAV

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

Tn :r::q:x:ﬂmlr.‘- Phe ..’re:mQ os Lo and T
e Yomp L eoes L Lo, This proves Hhal bhe . 'hu'.%hr_r-
He t=mp the @& - QpadCher Hie recction 'S
Ao usinoy.diggerent. amounts o Contermbtde)
Spuric aeaid  helgs Yo increase Yhe rede cp
ceackion. ® This s beccunse the peiece
Of.BINC. 20umdd  hae . Mmore Yo eack.
corth  mmaking.  Fhe  reckion. SHonger..

Results Plus: Examiner Comments

his answer just gives a limited description and so is a level 1 response.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)

AS e Concankroton 8§ Wﬁmm R piron.ne
inceasss, e rakf c§ O PRACHON  Unersi® \hin £ Continbmtion
UAGRAUSRS, b R Mgra Poieles pRe Cas WO MOaas 042
OR MNOVE _Gregpuant o Sionk  Detween b pa~bicke S, Mok
Ereguent Lol SIOME. PRGNS IMOVE.. SIACLASS Sl Cotdd Stoms: Wian
e emplrobyl 3 (heeased, Be pgoaclos Move . a Lot
Fasers Whan e potlcies MOoWe Faskds; iy move ki
o (ot MOR enlrgy WKt BROAS EhyR e Mave

SR Guank Celldsions: Tre mork . Svequorh e cothiSiOns e,
08 NIV SICLeSS Sul ke - CotinSions O . adel therEsone

02 STt (OAL OF g ceackion

l..n CRASES.

Results Plus: Examiner Comments
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A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Q1l09.

(a)

There were many misconceptions and misunderstanding of the meanings of the state symbols.

There were many who did not understand the meaning of (aq) and several different alternatives
were suggested. Surprisingly, some who gave correct meanings of (aq) then proceeded to say (l)
meant either a solid or a gas. It was not unusual to see statements such as 'aq is more reactive'.

Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

bung

magnesium ribbon dilute

\(\5; j/ hydrochloric acid
=

The word equation for the reaction is

hydrochloric
acid

magnesium

aq) — chloride

magnesium(s) + (aq) + hydrogen{(g)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride{aq) and
magnesium chloride().
(2)

g4 solich ana._poopvasiun. chlaide (1) i e \fequid

Results Plus: Examiner Comments

his type of response was surprisingly common.
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Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

bung

magnesium ribbon dilute
\bﬂ j/ hydrochloric acid
=

The word equation for the reaction is

magnesium(s) + hydg:;:jﬂoric(aq) — maﬁlnesium(aq] + hydrogenig)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride(aq) and

magnesium chioride(), N
Magposum  chlovde /aﬁ) 59 ges pad

Results Plus: Examiner Comments

Another common incorrect explanation of (aq)

Many candidates correctly suggested fizzing or bubbling. Temperature rise was common too.
This was an acceptable answer as a thermometer was shown in the diagram.

However, many candidates then lost the mark by also giving an incorrect observation such as a
white flame or suggesting would be seen.

{b) Describe what you would see when magnesium ribbon reacts with dilute

hydrochloric acid.
(1)

RBuowolwy ,&%mwwwxww

Results Plus: Examiner Comments

he mark was awarded for reference to bubbles but other candidates simply gave the second
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part of the response - "a gas/hydrogen being produced/released" which was not sufficient to gain
a mark.

(b) Describe what you would see when magnesium ribbon reacts with dilute
hydrochloric acid.

T Setf snfie with qbghf Lok, °

Results Plus: Examiner Comments

his candidate, like many others, incorrectly thought the magnesium would set alight.

The mark was most frequently awarded for a gas syringe but a measuring cylinder was also
commonly seen. A variety of incorrect responses were given, some quite surprising such as
thermometer, stop watch and ruler.

(c) Every 20 seconds, the student recorded the total volume of hydrogen produced in
the reaction.

(i) Name a piece of apparatus the student should use to measure the volume of
hydrogen produced.

(1)

Results Plus: Examiner Comments

his was the most common correct answer.

(ii) The majority of candidates did not appreciate when the reaction ended and gave an incorrect
answer of 180cm?.

(iii) Many candidates scored 1 mark for drawing a line above the original, but many fewer
realised the curve should end at the same volume as the original.
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The results are shown on the graph.

total volume 100 —prerrrrm - ; ann
of hydrogen | - T
incm? 90 ' -
m - SN b . 1—— -4 + 1
: —
70 Fa :
‘ L I ]
m ) 1 :
. AT i
. 74 = ] !
50 ArHHH FHH .
40 2 ——
Fal . 1!
30 T
20 ,' '
10- HEEE : - I—n— --—‘-i'-" i
1 HEEEY I " 1". {
o S feasasansesese s el AN |

0O 20 40 60 80 100 120 140 160 180 200
time in seconds

(ii) After how many seconds had all the magnesium reacted?

(1)
................... ! . SECONAS
(iii) The experiment is repeated using the same volume of a more concentrated

hydrochloric acid solution.
All other conditions were kept the same.
On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.

(2)

Results Plus: Examiner Comments

his is an example of a response worth all 3 marks.
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The results are shown on the graph.

total volume 100 | S m

ofhydrogen  [HET AR
in cm? 90 - T ! T

H-HHH - A

100 120 140 160 180 200
time in seconds

{ii) After how many seconds had all the magnesium reacted?
(1)

. \ESO . SECONdS

(iii) The experiment is repeated using the same volume of a more concentrated
hydrochloric acid solution,
All other conditions were kept the same.

On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.
(2)

Results Plus: Examiner Comments

180 is incorrect and does not score a mark.

he curve is below the original one and so did not score the first mark but it finishes at the
correct volume and so was awarded 1 mark.

The majority of candidates correctly stated that the rate of reaction increased or that the
reaction was quicker, and many also gave a correct explanation. However it was common for
candidates to mistakenly suggest that the reason for the increased rate was that the powder had
a smaller surface area. A small but significant number gave an incorrect relationship stating that
the reaction would be slower.
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(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.
(2)

B VLN \ N VA S WQLAC Kev e
_be CAND. G Heve 1S wore e Swigecd

Results Plus: Examiner Comments

A response worth two marks.

(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.

(2)

Results Plus: Examiner Comments

his scored a mark for stating the rate of reaction will increase but has stated the surface area
changes not increases so was not worth the second mark.

Most candidates indicated the increase in temperature. However it then proved more difficult to
gain the second mark with many suggesting the reaction was endothermic or contradicting
themselves by saying it was an exothermic reaction as heat was taken in. Some candidates
thought the temperature had risen due to various external factors and then explained the effect
of raising the temperature on the rate of reaction.
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(e) When magnesium reacts with dilute hydrochloric acid there is a change in
temperature,

In an experiment the results were
temperature at start = 21°C
temperature at end = 62°C

Explain what conclusion can be made about the type of reaction, from these
results.

Thee oS an @r\cicrlfﬂem@ u-e&d:\m

(Total for Question 4 = 11 marks)

Results Plus: Examiner Comments

his was a common occurrence as the candidate scores a mark for stating the temperature had
increased but then incorrectly states this meant it was an endothermic reaction.

Q20.

(a)

There were many misconceptions and misunderstanding of the meanings of the state symbols.
There were many who did not understand the meaning of (aq) and several different alternatives

were suggested. Surprisingly, some who gave correct meanings of (aq) then proceeded to say ()
meant either a solid or a gas. It was not unusual to see statements such as 'aq is more reactive'.
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Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid,

thermometer

bung

dilute

magnesium ribbon
\(\ﬁ' / hydrochioric acid
=

The word equation for the reaction is

hydrochloric
acid

magnesium(s) +

(ag) > m:glmsl 'Ium{aqj + hydrogen{g)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride{aq) and
magnesium chloride(l).

Results Plus: Examiner Comments

his type of response was surprisingly common.
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Chemical reactions

4 The apparatus shown was used by a student to investigate the reaction between
strips of magnesium ribbon and excess dilute hydrochloric acid.

thermometer

bung

magnesium ribbon dilute
\bﬂ j/ hydrochloric acid
=

The word equation for the reaction is

magnesium(s) + hydg:;:jﬂoric(aq) — maﬁlnesium(aq] + hydrogenig)

(a) States of substances in reactions can be shown by state symbols.

Explain the difference between magnesium chloride(aq) and

magnesium chioride(), N
Magposum  chlovde /aﬁ) 59 ges pad

Results Plus: Examiner Comments

Another common incorrect explanation of (aq)

Many candidates correctly suggested fizzing or bubbling. Temperature rise was common too.
This was an acceptable answer as a thermometer was shown in the diagram.

However, many candidates then lost the mark by also giving an incorrect observation such as a
white flame or suggesting would be seen.

{b) Describe what you would see when magnesium ribbon reacts with dilute

hydrochloric acid.
(1)

RBuowolwy ,&%mwwwxww

Results Plus: Examiner Comments

he mark was awarded for reference to bubbles but other candidates simply gave the second
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part of the response - "a gas/hydrogen being produced/released" which was not sufficient to gain
a mark.

(b) Describe what you would see when magnesium ribbon reacts with dilute
hydrochloric acid.

T Setf snfie with qbghf Lok, °

Results Plus: Examiner Comments

his candidate, like many others, incorrectly thought the magnesium would set alight.

The mark was most frequently awarded for a gas syringe but a measuring cylinder was also
commonly seen. A variety of incorrect responses were given, some quite surprising such as
thermometer, stop watch and ruler.

(c) Every 20 seconds, the student recorded the total volume of hydrogen produced in
the reaction.

(i) Name a piece of apparatus the student should use to measure the volume of
hydrogen produced.

(1)

Results Plus: Examiner Comments

his was the most common correct answer.

(ii) The majority of candidates did not appreciate when the reaction ended and gave an incorrect
answer of 180cm?.

(iii) Many candidates scored 1 mark for drawing a line above the original, but many fewer
realised the curve should end at the same volume as the original.
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The results are shown on the graph.

total volume 100 —prerrrrm - ; ann
of hydrogen | - T
incm? 90 ' -
m - SN b . 1—— -4 + 1
: —
70 Fa :
‘ L I ]
m ) 1 :
. AT i
. 74 = ] !
50 ArHHH FHH .
40 2 ——
Fal . 1!
30 T
20 ,' '
10- HEEE : - I—n— --—‘-i'-" i
1 HEEEY I " 1". {
o S feasasansesese s el AN |

0O 20 40 60 80 100 120 140 160 180 200
time in seconds

(ii) After how many seconds had all the magnesium reacted?

(1)
................... ! . SECONAS
(iii) The experiment is repeated using the same volume of a more concentrated

hydrochloric acid solution.
All other conditions were kept the same.
On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.

(2)

Results Plus: Examiner Comments

his is an example of a response worth all 3 marks.
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The results are shown on the graph.

total volume 100 | S m

ofhydrogen  [HET AR
in cm? 90 - T ! T

H-HHH - A

100 120 140 160 180 200
time in seconds

{ii) After how many seconds had all the magnesium reacted?
(1)

. \ESO . SECONdS

(iii) The experiment is repeated using the same volume of a more concentrated
hydrochloric acid solution,
All other conditions were kept the same.

On the graph draw a curve to show how the volume of hydrogen changes
with time during this experiment.
(2)

Results Plus: Examiner Comments

180 is incorrect and does not score a mark.

he curve is below the original one and so did not score the first mark but it finishes at the
correct volume and so was awarded 1 mark.

The majority of candidates correctly stated that the rate of reaction increased or that the
reaction was quicker, and many also gave a correct explanation. However it was common for
candidates to mistakenly suggest that the reason for the increased rate was that the powder had
a smaller surface area. A small but significant number gave an incorrect relationship stating that
the reaction would be slower.
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(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.
(2)

B VLN \ N VA S WQLAC Kev e
_be CAND. G Heve 1S wore e Swigecd

Results Plus: Examiner Comments

A response worth two marks.

(d) A student repeated the original experiment using the same mass of magnesium
as a powder instead of as ribbon.
All other conditions were the same as in the first experiment.

Explain the effect on the rate of reaction of using magnesium powder instead of
magnesium ribbon.

(2)

Results Plus: Examiner Comments

his scored a mark for stating the rate of reaction will increase but has stated the surface area
changes not increases so was not worth the second mark.

Most candidates indicated the increase in temperature. However it then proved more difficult to
gain the second mark with many suggesting the reaction was endothermic or contradicting
themselves by saying it was an exothermic reaction as heat was taken in. Some candidates
thought the temperature had risen due to various external factors and then explained the effect
of raising the temperature on the rate of reaction.
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(e) When magnesium reacts with dilute hydrochloric acid there is a change in
temperature,

In an experiment the results were
temperature at start = 21°C
temperature at end = 62°C

Explain what conclusion can be made about the type of reaction, from these
results.

Thee oS an @r\cicrlfﬂem@ u-e&d:\m

(Total for Question 4 = 11 marks)

Results Plus: Examiner Comments

his was a common occurrence as the candidate scores a mark for stating the temperature had
increased but then incorrectly states this meant it was an endothermic reaction.

Q21.
(b)

The majority of candidates gained a mark for stating that at a higher temperature the particles
will have more energy or alternatively move faster. However, only about a third then gained a
second mark by mentioning more frequent collisions or more successful collisions. Usually they
did not gain the second mark because they simply mentioned more collisions without the key
reference to a time factor. Another acceptable idea was a correct reference to activation energy
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but these types of answers were not often seen.

{b) Explain why Increasing the temperature of a reaction increases the rate of the
reaction.

@)
_— Sw-sc 443 gw-ﬁcb’és e endgy. As A Al &y
Mlﬁg@ Mﬁa%mw uﬁ«f@ wﬂﬁ@,@*exﬁm .......... :

Results Plus: Examiner Comments

A good response which refers to both the idea of the particles having more energy and colliding
more frequently, and so was awarded two marks.

(b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.
(2)

Incezasing. cha kemperakinre of o rLachon.  increases.
L Yoke of  the YeOCHON  beCotASe ik akes the
LPArfeles an. . EWs . X AACKN  Qve LS

Results Plus: Examiner Comments

he candidate was awarded one mark for stating that the particles would move faster but there
is no reference to more frequent or more successful collisions.

{b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.

{2)

Lnereosng  the LEMPRIOGIIE. 0. 0L ROCKON......
LACIROCS.. . Che. youse  Cf. PRCICKON. e COULLEE LA,
MQUCo. the (LIS ITOUR. Grteret- COSIEN,.

Y Oke. o re o Cxtm

———————————————————————1

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Comments

One mark was awarded for the particles moving faster but "more collisions" was not sufficient for
a second mark which required a reference to "more frequent" or "more successful" collisions.

(c)(ii)

Almost half the candidates gave a fully correct answer and others gained a mark for giving three
correct formulae. However it was disappointing to see oxygen gas often being shown as O,
rather than O,. Even more disappointingly, the formula for water was sometimes incorrect as
was the formula of hydrogen peroxide despite it being given in the question.

e —,

(ii) The decomposition of hydrogen peroxide, H,0., produces oxygen and water.

Give the balanced equation for this reaction.,

{2)

Results Plus: Examiner Comments

his response gained one mark for all the correct formulae, but not the second mark, as it was
not correctly balanced.

(d)

This question proved very challenging with only just over a third of candidates gaining any credit
for their answers. Most either simply did not appreciate that bond breaking requires energy and
bond formation releases energy or, as was often the case, they made contradictory statements
such as "the energy needed to break the bonds is less than the energy needed to make the
bonds".

Some students failed to make the link between bond making and bond breaking in their answers,
and just gave simple statements such as "in exothermic reactions heat is given out".
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(d) Explain, in terms of the energy involved in the breaking_rof bonds and in th.é
making of bonds, why some reactions are exothermic.
(2)

Mliagn. bondsare beung  made Anoa
ceachon and  lheat i 31u€M%MNm£lf

cmexoﬂamfmmcm—amun e

[Total for Question 2 = B marks)

Results Plus: Examiner Comments

his response gained one mark for a correct reference to bond making involving heat being
given off.

(d) Explain, in terms of thﬂeqenergy involved in ﬁ'breakingka bonds and in the
making of bonds, why some reactions are exothermic.

(2)
Snm fedckions..  put.... Lxodhedhic . fi;hfj give_op heat).
thee... iS5 mae. e0e49y... Geleaded. .. whea. new  ronds
am‘;lomm-&hm the.. enefgy.. Yeken in. Yo lrrﬁwk
the old  bod SO mor encfy 5. gaen ok aw:raﬂ,_

(Total for Question 2 = 8 marks)

Results Plus: Examiner Comments

his answer was worth both marks.
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(d) Explain, in terms of the energy involved In the breaking of bonds and in the
making of bonds, why some reactions are exothermic.

B ey .M.c memr la';;sen S
o Q-I’EI&«J S releaseal viren. ‘0&8!:1

h)(\.dS (Total for Question 2 = 8 marks)

Results Plus: Examiner Comments

Unfortunately incorrect responses similar to this, in which the ideas were completely mixed up,
were quite common.

Q22.

A large number of candidates could write the correct equation. However, a significant number
did not know the formula for ethene.

{_(3 {a} Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

CHOH + HO = Cofe

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Read the question carefully and write equations in the correct direction.
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3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

C2 Hy ¥2H20 — C2H0H

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Use the correct formulae given on the examination paper.

3 (a) Ethancl can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

CLH+ + HO — (1HSO”

(2)

Results Plus: Examiner Comments

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

Q23.

A large number of candidates could write the correct equation. However, a significant number
did not know the formula for ethene.

{_(3 (a)} Ethanol can be produced by reacting ethene with steam.

N
— Write the balanced equation for this reaction.

C HsOH HO — C?-H_”‘ __

(2)

Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

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

Results Plus: Examiner Tip

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

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

(2 Hy ¥2Hz0 —C, Hy0H

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Use the correct formulae given on the examination paper.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

C,Hy + HO — (HOH

(2)

Results Plus: Examiner Comments

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

Q24.
(i)
The marks here were for the formulae of both nitrogen and hydrogen, and for the balancing of
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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.

(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.

Q25.

(1)
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Generally very poorly answered, with very few responses scoring any of the 3 marks available
for ionic equation for the formation of iron(ll) hydroxide.

Common errors, omissions, misconceptions:

Far too many candidates simply did not give an ionic equation. Many included spectator ions or
gave full formulae. Others included charges in the formula of Fe(OH),.

Iron(ll) sulfate solution reacts with sodium hydroxide solution to form a pale green precipitate

of iron(ll) hydroxide, Fe(OH),. FQ- S 1 % FER+ '\}a-o el E@'Hﬂ);
(i) Write the ionic equation for this reaction. TFe'' + =7t Nai+ (o) 3 Fe™ (IOH): 4
(3

o FUROW > FeO),

Results Plus: Examiner Comments

his is a typical response which scored only 1 of the 3 marks available.

he ions on the left hand side of the equation, Fe?*, and OH", are correctly written and score the
first marking point. The formula for iron(ll) hydroxide shown on the right hand side of the
equation is incorrect since charges are still on ions and they are also incorrect. The third marking
point for balancing cannot be scored since not all the species in this equation are correct.

Results Plus: Examiner Tip

Remember when writing the formula for an ionic compound in ionic equations, such as the
iron(ll) hydroxide in this question, do not include charges on the formula.

Iron(ll) sulfate solution reacts with sodium hydroxide solution to form a pale green precipitate
of iron(ll) hydroxide, Fe(OH),.

(i} Write the ionic equation for this reaction.
(3)

L FeSer Fetl v 20nT > 2 felewd,

Results Plus: Examiner Comments

his response scored 2 of the 3 marks available.

he species on both sides of the equation are correctly written, which scores the first two
marking points. However, the extra balancing coefficient, 2, in front of the iron(ll) hydroxide on
the right hand side means the balancing is incorrect, so the third marking point cannot be
scored.
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(i1)

This was poorly answered with only half the candidates able to score 1 or 2 of the 2 marks
available.

The most commonly seen correct response was for mentioning that iron (lll) hydroxide was
produced, for the second marking point.

Most responses for this item were simply too vague, with many mentioning about iron rusting
and consequently did not score.

)
(i) The greentlﬂltll} hydroxide precipitate gradually turns brown when exposed to air,

Explain this observation.

The ton 15 pxidised wm& Nans

et te wen @ will foge one wor elechon
b e CO) . lon ) hydnxiole
0 bown preopitede.

(2)

Results Plus: Examiner Comments

his response scored 1 of the 2 marks available.

he product, iron(lll) hydroxide, is correct and scores on marking point 2. However, the first
marking point is not awarded since 'iron' alone is not specific and not acceptable for iron(ll).
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(i) The green iron(ll) hydroxide precipitate gradually turns brown when exposed to air,

Explain this observation.
(2)

Al aren L .!t) et xree T T R —
e ESSAPLIE % NPT SN NP E RN g e TEK oasyred """B .
BN = ST - ¥ = T e

Na' v OH = 20H

l‘n} B +
e &l Vo

SOL*
V:}D{-+'HJ’F"DH‘"*’5F"'*’LDH-LW=:-‘WE‘

Fe SO, + N.OH — F. (o) NS0,

Na  — I':‘"\:O"‘f}:

Results Plus: Examiner Comments

his response scored the 2 marks available.

he response mentions that iron((Il) hydroxide may oxidise to form iron(lll) hydroxide which
scores both marking points. Although not perfectly worded, in respect of the term 'may oxidise',
rather than 'is oxidised', the correct idea is sufficient to gain credit, since at this level, students
will unfamiliar with 'oxidising agents'.

Q26.

Most candidates scored at least 1 mark of the 2 marks available, either for showing the correct
reactant or product formula. A few candidates thought that the formula for the reactant was
NaH,, or carelessly, showed the second letter in the symbol for sodium using an upper case 'A’,
namely NAOH.
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{d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
Etr_'.ano'tc + sadlun'! 4 sodium 4+ water
acid hydroxide ethanoate

Complete the balanced equaticn for this reaction.
(2)

CH,COOH + N&OH' —» cHcooNa + Hy0O

Results Plus: Examiner Comments

he most commonly seen fully correct response, with both the correct reactant and product
formulae shown, so this scored 2 marks.

{d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
etfj‘na noic sodium sodium bt
acid hydroxide ethanoate

Complete the balanced equation for this reaction.

CH,COOH + ﬂNCﬁ He o CH,COONa  + HlO

(2)

Results Plus: Examiner Comments

A commonly seen error, showing the reactant formula, NaH,, but giving the correct formula for
water, so this response clearly scored 1 mark only.

Q27.

Most candidates scored at least 1 mark of the 2 marks available, either for showing the correct
reactant or product formula. A few candidates thought that the formula for the reactant was

NaH,, or carelessly, showed the second letter in the symbol for sodium using an upper case 'A’,
namely NAOH.

(d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
Etr_ia noic sadlurr! o sodium +  water
acid hydroxide ethanoate

Complete the balanced equation for this reaction.
(2)

CH,COOH + N&OH' > cHcooNa + H0

Results Plus: Examiner Comments
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he most commonly seen fully correct response, with both the correct reactant and product
formulae shown, so this scored 2 marks.

(d} The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
eﬂ:‘-a noic sodium sodium -
acid hydroxide ethanoate

Complete the balanced equation for this reaction.

CH,COOH + ﬁNﬂ Nz - CH,COONa  + Hlo

(2)

Results Plus: Examiner Comments

A commonly seen error, showing the reactant formula, NaH,, but giving the correct formula for
water, so this response clearly scored 1 mark only.

Q28.
i

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
therefore increasing the water level.

1T Wwin Stowm tee Soume

Results Plus: Examiner Comments

Fine, scores one mark.

Howd be lfg?fer— becouiSe some IS noKr A 9Ct8|

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

—
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Results Plus: Examiner Tip

Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

mi

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANO, + HCL  —> A, C1 +88 HNO,

Results Plus: Examiner Comments

Fine, 2 marks awarded.

Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.

Results Plus: Examiner Tip

It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q29.
i

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
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therefore increasing the water level.

L Wwin Stom et Soume

Results Plus: Examiner Comments

Fine, scores one mark.

Wowd. be. ligher because same (S now a 9c1&|

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

Results Plus: Examiner Tip

Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

mi

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANO, + HCL —> A, CI+bG HNO,

Results Plus: Examiner Comments

Fine, 2 marks awarded.

Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.
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Results Plus: Examiner Tip

It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q30.
(i)

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

[
(c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)
o Qos. i Fotred . and. e Mitbure. call
'f“urr\ Efﬁudﬂ- S

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.

Results Plus: Examiner Tip

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

{c) (i} Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

A venchon Yahiva plase aed bbby comn M Ko
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

T;w& would be _J;r.aemj or Lubbi;i:; ad  Carbon
dioyde 1y produced. The  solid € sediwnm  carborabe ould
Aidsolve iabe . solublon .

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

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

(i) When ethanoic acid reacts with ethanol, one of the products Is the ester, ethyl
ethanoate.
Complete the balanced equation for this reaction.
. (2)
cHCOOH + CHoH — . M CaMg oM (02
CHCWWH Wwon .
™ i (Total for Question 2 = 8 marks)
H
" H
H

Results Plus: Examiner Comments

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

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
-0O0 W
Complete the balanced equation for this reaction.
(2)

CHCOOH + CHOH - . @3 C4W700H + H O

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

CH,COON_+ CH.ON — CH3£@C?,QS e H HEO

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Notice how this candidate has crossed through the end H in the ethanoic acid and the OH in the
ethanol. They know that water is formed so were able to combine the remaining parts of the
molecules to write the correct formula for the ester.
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Q31.
(i)

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

(c) (i) Describe what you would see when solid sodium carbonate is added to dilute

ethanoic acid.
(2)

o Qas.. .1s. fFocved . and e Mittuk. /4
+urn f:feudj-

Results Plus: Examiner Comments

his candidate knows that a gas is formed but has not stated what they would seeduring the
reaction.

Results Plus: Examiner Tip

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

{c) (i} Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.

A venchon Yahive plase ad bbby comn oMY

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

When you see 2 marks for a question, try to include more detail in your answer.
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{c) (i) Describe what you would see when solid sodium carbonate is added to dilute
ethanoic acid.
(2)

T:W“é wo nld be _J;r.azr'ﬁ‘_ﬂ or Lubbi;::’ s carbpn
dioyide. i produced. The solid € sodwm carbonabe ould
Aldsolve iabe  solubon

Results Plus: Examiner Comments

his is an excellent answer scoring both marks.

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.
Complete the balanced equation for this reaction.
. (2)
CHCOOH + CHoH » . M CaMg oM (02
CHOWVER B MpH £
e n: (Total for Question 2 = 8 marks)
" H
I

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate,

~00

Complete the balanced equation for this reaction.
(2)

CH,COOH + CHOH — .. &3 . CqU300H + Ho O

 —
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Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

Learn how to write the formula for an ester.

(i) When ethanoic acid reacts with ethanol, one of the products is the ester, ethyl
ethanoate.

Complete the balanced equation for this reaction.

cH,cooN_+ CHIN —» - (CH _B{T,CEC?,Qg R U,O

(2)

Results Plus: Examiner Comments

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

Results Plus: Examiner Tip

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

Q32.

(a) (i)

This question was generally answered well and scoring the mark. Unfortunately, several
candidates were giving two or sometimes three HAZCHEM descriptors or contradictions that

meant the mark could not be awarded. More worrying were answers of the type 'Sodium
hydroxide is an acid....".
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Reactions

6 (a) Atechnician made some dilute sodium hydroxide solution by carefully adding
some solid sodium hydroxide to pure water.

This is the hazard symbol on a bottle of solid sodium hydroxide.

() State what this symbol shows about sodium hydroxide.
{1

boxae -k con bwn nough cmtjnwx% (aeeve m:ocmf}\

Results Plus: Examiner Comments

Many candidates were mixing the descriptions for the hazard symbols. 0 mark was given for the
answer 'toxic'.

(i) State what this symbal shows about sodium hydroxide.

(1)
ﬂi i§ Lb»rméui / CentauVe »‘?HIL} Q{fdiﬁ

Results Plus: Examiner Comments

Several candidates were hedging their bets by giving alternative answers. Candidates should be
deterred from this as an incorrect alternative will negate the mark as in this case. 0 mark given.

Results Plus: Examiner Tip

Know the meanings of the hazard symbols.

Avoid giving alternative answers as in this example as an incorrect answer will negate the mark.

Of the candidates who scored a mark on this question, the overwhelming majority was for
stating that a catalyst speeds up a reaction. However the second point about it not being used
up or changed during the reaction was only scored by a minority of the candidates. Many
candidates made at an attempt at the second point but stated something similar to 'not
involved/does not take part' in the reaction, despite saying it speeded up the reaction. A few of
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the most able on this paper did write about lowering activation energy, which gained credit, but
is not a requirement of this specification.

The weaker candidates where they did attempt this question were making reference to catalytic
convertors on vehicles.

(b} A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

-Hcaxa,ldg'\‘ is o Subttoace thak eithor cloug
down . ar Gp@ds P He reackim.

Results Plus: Examiner Comments

At this level we consider catalysts as increasing the speed of a reaction. This answer contradicts
itself, perhaps by the candidate not being completely sure, so does not score the mark.

(b} A catalyst is added to some reactions.

Explain the meaning of catalyst.
(2)

This Speeds QP A chumical feGckon, $0
U (o0 reagt H0 . Chamicals and the. éackion 1S
28 oo 000 0. g B R pees ¢ (o

Results Plus: Examiner Comments

he same point is being made twice here, so only 1 mark was awarded.

(b) A catalyst is added to some reactions.

Explain the meaning of catalyst.

(2)

A Ot ¢ & a0mith:Ng) Encts ald
(e al reccbon (0 sppacl Lue
Ut € Coesnt tele plad /N 8 rdaction

Results Plus: Examiner Comments

his was given 1 mark for the first sentence in the answer; however, the second sentence was
frequently seen and gained no credit.

- 1
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Results Plus: Examiner Tip

Know the factors that can increase the rate of a chemical reaction and be able to explain how
changing that factor causes the increase in the reaction rate.

There was much confusion over size of calcium carbonate pieces and its surface area; many
stated that large had a large surface area, small pieces a small surface area. The majority of the
candidates repeated the data in the question and consequently narrowed down their possible
score to one by stating that 'the smaller the pieces the faster the reaction'. There were some

really elegant one sentence responses scoring both marks, but they were sadly, few and far
between.

Describe what this shows about the effect of the surface area of calcium
carbonate on the rate of this reaction.

(2)

ThL :;mqﬁu-* 1".'}'\;- Glze 0{'\ Ca{cium... Cortonale.
fli'lc'a‘:. ﬁgg&_, +he ‘D-’ng}eﬂ‘ the  bolume of

Corbon 3.1.01-3.‘- WL'-G\S@A W "?.Li"*.- ; m‘uf"“l‘?«f .

Results Plus: Examiner Comments

his answer merely summarised the table of information in the question and scored 0 marks.

Describe what this shows about the effect of the surface area of calcium r
carbonate on the rate of this reaction,

(2)
tt._g t.i—hmlj-ff 'CL—“ 3‘-‘(‘ Gwc.q..-f.-( U e m L‘ZC-"'S
Ceantorsn  Ohoxiot  jalafes, Mo Secedlu

Ceadln o

e th‘-‘kl’l:-‘hr.t of C.‘-‘*‘IO‘-"-*-H.J.{ LS e H:-\a o
hﬁjm Fla pola of Guben oliex iy
wf_@cxw.

Results Plus: Examiner Comments

his is where a candidate has confused particle size with its surface area. In addition, the second

half of this answer is the reverse argument of the first half. Many candidates fell into this

situation of incorrectly linking large particle size with large surface as well as repeated their
answer with the reverse argument as demonstrated here.

Results Plus: Examiner Tip
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If you take a large lump of solid and start to break it up into smaller pieces, the total surface of
the smaller pieces is greater than that of the large lump. This means there is more surface over
which reactions can occur and so the reaction is faster.

Remember: the smaller the pieces - the larger the surface area - the faster the reaction.

As with the other 6-mark question, the response to this was equally disappointing. The weakest
candidates largely left this unanswered. About a quarter of the candidates achieved a level 1
answer by a very simple description of adding pieces of magnesium to different concentrations
of hydrochloric acid in a suitable container. Some candidates developed this idea to describe
how to make or record observations or what conclusions could be drawn. However, few
candidates secured level 3, due to the absence of a solid description of a workable method.

Often where no marks were scored the response was couched in general terms and collision
theory, not addressing the point of 'tell me how you would do it'. Many candidates wasted lots of
lines by repeating the question. Where candidates were more successful, many different
methods used to collect the hydrogen gas were seen - some mentioned filling inverted test
tubes in water, others mentioned collecting it in a balloon.

*d) Hydrochloric acid reacts with magnesium metal to produce hydrogen gas.
magnesium + hydrochloric acid — magnesium chloride + hydrogen

Describe how you could use magnesium ribbon and a solution of hydrochloric

acid to show that decreasing the concentration of the hydrochloric acid changes

the rate of this reaction.

(6)

The highel. the L0ACEUTALiON.. g aced,.. the QUALCRES . e (AR )
L. CRACHCA.  asill  BE., o goaud. howe . 5. 00E. BLlc). Al
with _ a PLECE . & .. MG LLLr] bhen. . 1a.. Aol pial  éne
same. .. amoual. ¢ NydOChoAL. . acid _ia... CaLh. Tet. . . . ale,
fa T W= T = s 1 P O = 2 o Vo Add. . 6k fai{,j)nﬂ-"ﬂlﬂ" B

o m
concentratedn... fOr. exanple.. B4%33v*t % ., 0.1 m, 0.5m,

0. 35m o) oo ._z.r:r’,i' &1 LA Coudad FTT R e T [ et Joced’ 71
R En '.-.-f_ g, .,,»;“;}; 3 SAG@ el TR, ffz}r' AT o ot o P

btfween.  AYADCHGrIC Q. QAL PAGACS tew?? . MELAA . 1T
PAOCLUALE . ALl Opes. .. GarS.. A3Q.  CORECLIG... VR T fa=l ¥z
Tib-€s Ll J'-;? a ole r'.r_,t../.c‘f_'y PR T o The . gas. . cy c.‘éf_-:.?m'_.r/
MLAIANG.. OCU.. UCH... DY ADGeN. GRS 1S ProJUced. j. @

Seé.. anounl T g

L?f'

Results Plus: Examiner Comments

his was judged to be a level 3 answer. This answer could be read and understood as to how to
go about finding out how decreasing the concentration of hydrochloric acid changes the rate of
reaction. However, there were several spelling and grammar errors which meant that this
answer scored 5 marks.
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CGUAL X0 . khe  Lolmon . Xhoory..
L LT TNV TR J IV S -V o P SN U SNt W S P
—QUACKRE . Ao, DARLKAC. O KMre oM Joe

Many candidates did not answer the question of how this reaction could be carried out to show
that decreasing the concentration changed the rate of reaction. This candidate did give a valid
conclusion which was judged to be a level 1 answer with a mark of 1.

R O 1 I 1 TORPEREIN N 0 X E,M’]’lfjﬂn
lookuran. - tha - fwe itk domg ns 0 6=
' Qoncentatory

ﬂ\aﬁomu&m (aqr{bbm
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Results Plus: Examiner Comments

his answer was judged to be level 2. However it lacked the detail needed for level 3 and was
awarded 4 marks.

Nkﬂ\mm mHixa . odk o Sheg oS fava) m&n}sm
s ol coude Ve tmachon e Sleta Aocone. The aSen
G Mo S R be  Cocsntetion ok the o)
oxab Yo cey Wy e ale & st wl wpdly
dn’\:s} tecoupe s WS The  mochon sl S\ e e
Snee GSs E‘:' tﬁ)) Lhee L.)Bsf‘xa Oebwned M.ié.ﬁ\..ﬁii.nﬂ hok
3,3 L E 1V TU YT O /X TL | B 5 S S SV A s il be,

e. Yo See e  sushcn. MUt

Results Plus: Examiner Comments

Several candidates were well off the mark when it came to answering this question. This was an
example of where a candidate was probably unsure as to what magnesium ribbon was. Another
candidate could only give the response 'l don't know what magnesium ribbon is so | can't answer
the question.' This answer really did not answer the question at all and was given 0 marks.

Results Plus: Examiner Tip

Practice answering the 6-mark questions. Read the question carefully and use the information to
help you put together your ideas and then write out your answer.

Q33.

(a) (i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.
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6 (a) A student investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.

The products are zinc sulfate, ZnSO,, and hydrogen.

(i) Write the balanced equation for this reaction,
(2)

Tt 300 .= 2wnSO,

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.

Evaluate these results, explaining the reasons why the rate of reaction in

experiment 2 is faster than the rate of reaction in experiment 1.

In your answer you should refer to the frequency and energy of collisions

between particles.

(6)

The rube 65 reschion g l\";}\o.er V) *rer, menh
*  becass the Fempradure 4--«'4'5_,_}'};%@[‘, Thiyg
s becoise h'l%har remprafures e MR
porbicles Mofe energy, —"his Means
e portdes will The  mov, 0 wF
o Qyester Speed . 1% quip are

MOVinu wl = prector speed” & ancresis

rhe. Chunee 0% o S csesas. |  colliahion.
1% yheir care  MIre &uc SessS-l collichi ons.
hm?qbgnm&hf ~ Susllr  rele  Fhig
MR ps P rr.w-(;l“t@ﬂ wi it Hmppg,ﬂ c};,.'(;l,ﬁf,

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.

(6)

Hue to He dm‘q:par:rx:e belosen Hhe

Tn mp:ﬂm:nlr A e ...’n:mP Ros .o . oand T
He fomp coes o, this proves Haak bhe . H‘.%hr_r
Ve temp the & quicker hre  reoction 'S.
AEC. usinoy diggerent. amcunts o Concembrdedl
Supuric exid  helps to increase Yhe rebe cp
ceackion., £ This is beccuase the peiece
Of.2inc. cxadd  hawe. mMmore . Yo eaeck
coi naking. e rechion. BHonges.

Results Plus: Examiner Comments

his answer just gives a limited description and so is a level 1 response.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 s faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

As e concanbranon 8§ Sudgual acoh ancl 4ag s parabne
Mb{mams.

inceasns, e rosf 5 00 PRACHON Uniecst®® \Jhin £ Contnbmtion

NGRS S, M8 v igee pau-l:\x.m PR r_m3 wWha O Mmooas ©49

oR._Move .&ﬁw CothiSonk  Debween b an-ﬁol.ns. Movre

o mplrobul (3 (hoeased, Be poda’cloe Move a Lot
Fosers Whan e potlclas MW LAt iy move Lk
(ot MR enlgy WKL BROAS KRR e Move

S guank Cellisions: The mo Gveguotk Y€ cothiSIONS Ve
O L. SLdiessS Sul e - Cotllfions O adel trherEe d

02 S Tt~ (0L Of  tLa ~Rackion

!..-’\ CROS0S,

Results Plus: Examiner Comments
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A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Many candidates scored both marks but some lost a mark by either labelling the lines incorrectly
or not labelling them at all. Many candidates drew a reaction profile diagram and put in the
activation energy "hump" which was obviously acceptable. Some thought the products would be
at a higher level than the reactants but others did not draw any horizontal lines and seemingly

tried to plot some sort of graph.

(Il) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the

reactants and products in this reaction.
(2)

heat energy 4
Poduss
Leorxpns
progress of reaction

Results Plus: Examiner Comments

his is worth one mark as the products line is to the right of the reactants but does not gain the
second mark as it shows an endothermic reaction.

(iiy This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.

(2]

heat energy &
Lq\ﬂ llf\d [Le o Miﬂ"(f—

ZAPE daaTohe el oLy

.

-

progress of reaction

Results Plus: Examiner Comments
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A good answer giving the names of the reactants and products (although just "reactants" and
"products" was also acceptable) in their correct relative positions.

Q34.
(a) (i)

Very few candidates could write a correct formula for sulphuric acid. SO4 was often seen even
though hydrogen still appeared on the right-hand side of the equation. More candidates gained
the mark for correct products as the formula for zinc sulphate was given but some even lost this
mark as they wrote hydrogen as H.

6 (a) Astudent investigated the rate of a reaction.
The student investigated the reaction between zinc and dilute sulfuric acid.
The products are zinc sulfate, ZnS0,, and hydrogen.

(i) Write the balanced equation for this reaction,

L +. 30u...= ZwSDu

Results Plus: Examiner Comments

A common incorrect attempt for the formula of sulfuric acid.

This proved to be a very accessible and hence well answered question, with the large majority of
candidates producing a level 2 or 3 answer. Most candidates demonstrated a good
understanding of the collision theory. The effect of the changed conditions was often well
described, with the best answers containing separate considerations of the effect of
concentration and temperature. However many candidates did not distinguish between their
explanations for temperature and concentration and gave a combined answer rather than
explaining each factor in turn. As a result these candidates often referred to an increase in
concentration making the particles move faster or having more energy. Sometimes candidates
lost marks because they only referred to concentration effects or temperature effects, rather
than both. Many candidates omitted the need for successful collisions, simply stating that
collision frequency would be increased.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

The cube 65 resohion i higer 1N rgemmenk
% bSecowsc the Femprafure w5 higer. This
s becowss higher Temprafures  oime M
porhicles Mofe energy, — his “Means

b porhdes will Tbe  movingy b
o~ ofeter speed . I% fhew are.
Moviny «b « predor apeep ST 'o £ 7528
rhe Chonee of . Sucezas | collishion.

1% rheic tare  MIre fuc SessS-l collichi ons.
happoliog et ~  Fesllr refe  Fthig.

MReps  tR peeghion  will  happen  guichtr.

Results Plus: Examiner Comments

his answer contains a good description of the effect of increasing temperature but does not
mention concentration and so is unable to access level 3.

Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions

between particles.
(6)

Inox<peinent | We lemp oos 20 aod T
Hhe tomp oas  bo. s poves thak the ‘i‘\ic\l)h_-.'_r
e temp the @& Quicker the  reockion. 'S
AEC. usino digperent. amounts o Concembadeal
Spuric acdd  helps o increase Yhe ebe g
ceockion. £ This is . beccurse  the FPeiece

Of. . finc. WWowdd have . mMmore Yo reack.
corbh  mmaking  Hhe  reakion. SHonger.

Results Plus: Examiner Comments

his answer just gives a limited description and so is a level 1 response.
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Evaluate these results, explaining the reasons why the rate of reaction in
experiment 2 is faster than the rate of reaction in experiment 1.
In your answer you should refer to the frequency and energy of collisions
between particles.
(6)
As e concenbrobon 8§ Sudgunl ok ancl g Eamparabunse
O30 (A alios . X
inceasss, e rakf c§ O PRACHON  Unersi® \hin £ Continbmtion
(NGRAUSRS, B0 Cve Mg povticlos P Cars WO MRoas ©42

o MOve Sregrant CoticSond  Debween o Fw—h’dﬂS.Mw&

e Aemprrobwl (3 (heeased, Be podacloe Mmove a Lot
FasSr: Whan Mo porticas MW LA Bhdy AoV Lkt
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SR Guank Celldsions: Tre mort Gvequork e cotilSiOns e,
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Results Plus: Examiner Comments

A detailed description of the effect of increasing the concentration and temperature and worthy
of six marks.

Many candidates scored both marks but some lost a mark by either labelling the lines incorrectly
or not labelling them at all. Many candidates drew a reaction profile diagram and put in the
activation energy "hump" which was obviously acceptable. Some thought the products would be
at a higher level than the reactants but others did not draw any horizontal lines and seemingly
tried to plot some sort of graph.

(i) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the
reactants and products in this reaction.
(2)

heat energy &

Poduss

(Leorxonts

.
>

progress of reaction

—
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Results Plus: Examiner Comments

his is worth one mark as the products line is to the right of the reactants but does not gain the
second mark as it shows an endothermic reaction.

(i) This reaction is exothermic.

On the diagram below draw labelled lines to show the relative energies of the

reactants and products in this reaction.
(2)

heat energy &
2ne ond OPP0 ok

ZA0C doTohe cfdh COOOL

.
-

progress of reaction

Results Plus: Examiner Comments

A good answer giving the names of the reactants and products (although just "reactants" and
"products" was also acceptable) in their correct relative positions.

Q35. No Examiner's Report available for this question

Q36.

The majority of candidates were able to identify a safety precaution that should be taken when
using barium chloride, many were also able to go on to give a valid reason for the statement.

Those that did not score, did not think about the specific safety hazard here and gave random
and often generic precautions such as tying hair back, use well-ventilated room or simply stated
‘wear protective clothing' or 'PPE' all of which gained no credit.

Barium chloride is toxic,

Explain one safety precaution that should be taken when using barium chloride.
{(2)

oS
U il L&A ... RO Ehate éﬁui Lonlt.. ”b';"“h‘:‘"""f‘

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

Opening the windows was not deemed a suitable safety precaution and no credit was awarded.

Barium chloride is toxic,

Explain one safety precaution that should be taken when using barium chloride.

- QAN SAgetY gDAQLes Shanat Lk doesnt gek
lyc:u_w AR WA B ourn. gnu {ﬂm@uu Wekn Lorg
v dup..

(2)

Results Plus: Examiner Comments

his example gained two marks, one for the precaution of goggles and one for the explanation,
that it deos not go in your eyes.
Generic lab rules such as tie hair up, put your bags under the table were ignored.

Results Plus: Examiner Tip

When asked for safety precautions, candidates should be taught to look for safety considerations
specific to the situation or hazard rather than giving generic lab rules.

Q37.
(b)

The question told the candidates that the compound was ionic so if they mentioned molecular,
intermolecular or covalent in their explanations they did not score any marks. Many identified
“strong bonds" which gained a mark, but then followed this by referring to high temperature
being needed to melt the compound or that the bonds would be hard to break, instead of the
required reference to a lot of energy being required.
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(b) Barium chloride is an ionic compound and has a high melting point.

Explain why bariurn chlaride has a high melting point.
(2}

DA, LN 0A,... Jban. - - \z\q}x ﬁ“-?.!.twtj Pvmt oS NS
T)n.rbmlcf Love aedsl !m:dcthu l;u Sﬁmﬁ ognds.in o ledbces

. Hevuckure. .

Results Plus: Examiner Comments

his was awarded one mark for the mention of strong bonds.

(b} Barium chloride is an lonic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2}

Bowwm _cdovids.. ad..a. lnug’h Mwﬁ poink... st
Ak 4D un et SubHUML,. . (AU L. Mray 1k han.

!’h'mj,#dm ...... dbdih.. paredd o Lo O me
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Results Plus: Examiner Comments

his was worth two marks for referring to strong bonds and a lot of energy needed to break
them.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

s an confe. gmnpmuidﬁtﬂdfu:m&

07\8 nl °

Results Plus: Examiner Comments

his is an example of a very good answer giving a full explanation of the high melting point of an
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(c)(i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark because
they did not add precipitate or solid. It appeared that others simply guessed or got confused with
other tests and so there were wide ranging suggestions including yellow precipitate, orange
solid, brown liquid/precipitate.

(¢} Barium chloride solution is used ta test for the presence of sulfate ions in a
solution.
When sulfate ions are present, insoluble barium sulfate is formed.

(I} Describe the appearance of barium sulfate.
(1n

A _ececiogitokH

Results Plus: Examiner Comments

No mention of white so no mark awarded.

(c)(ii)

It is very disappointing to report that only about a quarter of candidates gained any credit here,
especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K,Cl,.

(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
(2]

Bacl, + K50, ... B804 .+ KC)

Results Plus: Examiner Comments

his was worth one mark for correct formulae but it had not been balanced.
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(iiy Complete the balanced equation for the reaction between barium chloride

and potassium sulfate.
(2)

BaCl, + K5O, = ... Ba SOJ_’_"'—RQ_CL;, e

Results Plus: Examiner Comments

Answers like this were the most common of all.

(d)(ii)

There were some very good answers describing how to prepare a sample of lead carbonate with
many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and others
gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with fractional
distillation also being suggested.

{ii} Lead carbonate is an insoluble salt.
Describe how a pure, dry sample of solid lead carbonate can be obtained from
sodium carbonate solution and lead nitrate solution. .
Sedum cadoaaie. Sdwhion. and \ead nvate Solwk oo 0re el
: '(@exm Teen, yoe. isolwde. datt foawed 8. Giresd Yo
e \end Chibonate . The lead cackonui€
B e washed with Aichied. soler (fo make sure_that no

obor 0. a0 iohed Jond Heen ts deed.

(Total for Question = 10 marks)

Results Plus: Examiner Comments

A response worth all three marks.
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I —

Q38.
(b)

The question told the candidates that the compound was ionic so if they mentioned molecular,
intermolecular or covalent in their explanations they did not score any marks. Many identified
"strong bonds" which gained a mark, but then followed this by referring to high temperature
being needed to melt the compound or that the bonds would be hard to break, instead of the
required reference to a lot of energy being required.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

Bacuna.. oot has o \f\'”-‘-!,h ﬁ‘v%?.l.tmj feiat... LS. NS,
T)mblclcf Lo hadsl Jmcdct'w.f bu )twn ognds in o ledbea

Results Plus: Examiner Comments

his was awarded one mark for the mention of strong bonds.

(b} Barium chloride is an lonic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2}

Bowwm _chdonils.. ... W Mm% poak... Jhaund.
A D qun ot SubSlunck,. . mww&m

}’h’ﬂﬁg bewels.. dnach.. et o LoV O MRty O oAl
aned. e . JShony. 71 SR Y 07 VY o S,

Results Plus: Examiner Comments

his was worth two marks for referring to strong bonds and a lot of energy needed to break
them.
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(k) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

aa_:tfm\ﬁl Mcmﬁmﬁ"c Jorc z:f a,;&rct&m

;—,qu reQuULred %ﬁm% hf@ﬂifuﬁﬂf mmm

A

Results Plus: Examiner Comments

his is an example of a very good answer giving a full explanation of the high melting point of an
ionic compound.

(c)(i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark because
they did not add precipitate or solid. It appeared that others simply guessed or got confused with
other tests and so there were wide ranging suggestions including yellow precipitate, orange
solid, brown liquid/precipitate.

(c) Barium chloride solution is used ta test for the presence of sulfate ionsin a
solution.
When sulfate ions are present, insoluble barium sulfate is formed.

(i} Describe the appearance of barium sulfate.
(1)

LA ececiogibo.kH

Results Plus: Examiner Comments

No mention of white so no mark awarded.

(c)(ii)

It is very disappointing to report that only about a quarter of candidates gained any credit here,
especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K,Cl,.
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{ii} Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
(2]

BaCl, +K$0,» ... BaS04 + KCI__ .

Results Plus: Examiner Comments

his was worth one mark for correct formulae but it had not been balanced.

(i) Complete the balanced equation for the reaction between barium chloride

and potassium sulfate.
(2)

Bacl, + K50, > ... Qe 5301_’_ LTE Ry cla

Results Plus: Examiner Comments

Answers like this were the most common of all.

(d)(ii)

There were some very good answers describing how to prepare a sample of lead carbonate with
many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and others
gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with fractional
distillation also being suggested.
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(i) Lead carbonate is an Insoluble salt.
Describe how a pure, dry sample of solid laad carbonate can be obtained from
sodium carbonate solution and lead nitrate sclution. .
_Sedumn cotodate Seuhion. and ead nrate Solukon. ore e
) WN‘M Teen, e itoinde datt {oed 8 Giresd Yo
e \ead thibonate .  The lkad cackenuté .
© \m..wm_shed with dishied woler (o make Surﬂft*mﬁﬂ

oo 106 a0 wohed Jond teen Ks deed.

(Total for Question = 10 marks)

Results Plus: Examiner Comments

A response worth all three marks.

Q309.
(b)

A significant number of candidates were unable to use the information about solubility to work
out the correct state symbols for copper carbonate and sodium nitrate. It was not unusual to see
(g) given as a state symbol.

(c)

Many candidates were able to work out the correct formula for copper carbonate. Some
candidates wrote the formula as Cu?>" + CO5?~ and they did not score a mark as this just shows
the symbols of the two separate ions.

(1}

WO

Results Plus: Examiner Comments
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his candidate has written the symbols of the ions with a '+' sign in the middle and does not
score a mark.

Results Plus: Examiner Tip

Practise working out formulae of compounds from the symbols of their ions.

Results Plus: Examiner Comments

his is an example of a correct answer, scoring 1 mark.

(d)
It was disappointing to see that many candidates were not familiar with this practical procedure.

Some candidates started by describing how to make the mixture but this was not necessary.
Some candidates started by heating to evaporate the water and did not realise that the other
salt would be left with the lead iodide. Some realised that filtering is necessary to separate a
solid from a solution, but a significant number described the use of a separating funnel instead
of a funnel and filter paper. Many also just mentioned using filter paper without a funnel or used
a funnel without filter paper. It was often unclear about where the lead iodide was after filtering.
Very few candidates described washing the solid in the filter paper to purify it. Many candidates
did not describe a method of drying the solid.

A you L was ko use . huok. op He
Mickore..and. . Bren  pour b dewn o
Seperoking  (uarel b woold  Haen  oek
ad of Hwe Solk and  be  legk wg%w
Sampe of sold lead  Wdude .

Results Plus: Examiner Comments

Separating funnels were seen quite frequently in answers to this question. This did not score a
mark.
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Results Plus: Examiner Tip

Use a separating funnel to separate a mixture of immiscible liquids.

Use a funnel and filter paper to separate a solid from a solution.

Aomingd. \o‘ﬁ “3 (lkren ﬁ,uamg
(lter . Qagel & @unmn.i A Bl TS

Asina dﬂxl&aé wa\'e,r“ W emave. cﬂtj
....‘RMQU...._ e Waen eane. . W Sdosvor

Results Plus: Examiner Comments

his is an example of a good answer and it scored 3 marks.

(e)(i)
Some candidates were able to identify potassium ions from the lilac colour of the flame.

Candidates should learn the flame test colours in the specification.

(e)(ii)

It was disappointing to see that only a small minority of candidates were able to identify chloride
ions in the salt from the description of the test and the result. A few candidates gave the name
of the salt instead of the ion. Many candidates just selected a random element to fill the space,
with the majority of answers being metals. Candidates should carry out the tests for ions in the
specification and learn the tests and results.

ion in salt!;}'lé‘..?ﬂ' (e
Adode I

o

Results Plus: Examiner Comments
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his candidate did not score a mark for potassium chloride as the question asked for the identity
of the ion in the salt that produced the white solid. Only the chloride ions react with silver nitrate
to produce a white solid.

ion msak‘.l'Ch‘mdQ I

Results Plus: Examiner Comments

his is an example of a correct answer that scored 1 mark.

Results Plus: Examiner Tip

Learn the tests for the ions in the specification.

Q40.
(b)
A significant number of candidates were unable to use the information about solubility to work

out the correct state symbols for copper carbonate and sodium nitrate. It was not unusual to see
(g) given as a state symbol.

(c)
Many candidates were able to work out the correct formula for copper carbonate. Some

candidates wrote the formula as Cu®>* + CO5°~ and they did not score a mark as this just shows
the symbols of the two separate ions.

(1}

(0

Results Plus: Examiner Comments

his candidate has written the symbols of the ions with a '+' sign in the middle and does not
score a mark.



https://stemup.co.uk

Results Plus: Examiner Tip

Practise working out formulae of compounds from the symbols of their ions.

Cu (o <

Results Plus: Examiner Comments

his is an example of a correct answer, scoring 1 mark.

(d)
It was disappointing to see that many candidates were not familiar with this practical procedure.

Some candidates started by describing how to make the mixture but this was not necessary.
Some candidates started by heating to evaporate the water and did not realise that the other
salt would be left with the lead iodide. Some realised that filtering is necessary to separate a
solid from a solution, but a significant number described the use of a separating funnel instead
of a funnel and filter paper. Many also just mentioned using filter paper without a funnel or used
a funnel without filter paper. It was often unclear about where the lead iodide was after filtering.
Very few candidates described washing the solid in the filter paper to purify it. Many candidates
did not describe a method of drying the solid.

A goL L was ko wse . fuoke op. He
Mtere. . and. . Ben poor k. dewn o
Seperakona . funsel b woold  Haen  oek
rnd of Ywe Solt and ke legt wg\L}M
Sampie of sSold lead  wdude .

Results Plus: Examiner Comments

Separating funnels were seen quite frequently in answers to this question. This did not score a
mark.

]
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Results Plus: Examiner Tip
Use a separating funnel to separate a mixture of immiscible liquids.

Use a funnel and filter paper to separate a solid from a solution.

A guse oy condde s

lﬂél

Q.Lrar {."a@ef Lﬁ 3 &;:éni s Wunnﬂ L

e and
SN u”%hllaé wﬁ\"e,r— B e

e e

Results Plus: Examiner Comments

his is an example of a good answer and it scored 3 marks.

(e)(i)
Some candidates were able to identify potassium ions from the lilac colour of the flame.

Candidates should learn the flame test colours in the specification.

(e)(ii)

It was disappointing to see that only a small minority of candidates were able to identify chloride
ions in the salt from the description of the test and the result. A few candidates gave the name
of the salt instead of the ion. Many candidates just selected a random element to fill the space,
with the majority of answers being metals. Candidates should carry out the tests for ions in the
specification and learn the tests and results.

orele I

[}
ion in salt!ﬂc’.li’f‘..ﬁ'-mﬂ.
' A

Results Plus: Examiner Comments

his candidate did not score a mark for potassium chloride as the question asked for the identity
of the ion in the salt that produced the white solid. Only the chloride ions react with silver nitrate
to produce a white solid.
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oninsakx. Chlcnde. I

Results Plus: Examiner Comments

his is an example of a correct answer that scored 1 mark.

Results Plus: Examiner Tip

Learn the tests for the ions in the specification.

Q41. No Examiner's Report available for this question

Q42.
(i)

This question was generally answered well and scoring the mark. Unfortunately, several
candidates were giving two or sometimes three HAZCHEM descriptors or contradictions that
meant the mark could not be awarded. More worrying were answers of the type 'Sodium
hydroxide is an acid....".

Reactions

6 (a) Atechnician made some dilute sodium hydroxide solution by carefully adding
some solid sodium hydroxide to pure water.

This is the hazard symbol on a bottle of solid sodium hydroxide.

{i) State what this symbel shows about sodium hydroxide.
(1

toxae. - uk con _buwn nough wﬂ@%@ﬁmmmdﬁf}\

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

Many candidates were mixing the descriptions for the hazard symbols. 0 mark was given for the
answer 'toxic'.

(i) State what this symbol shows about sodium hydroxide.

(1)
I-E‘ i$ Lbsrméui /CUTQ'J{':'E »‘?HL] L'(.L'E_\MC

Results Plus: Examiner Comments

Several candidates were hedging their bets by giving alternative answers. Candidates should be
deterred from this as an incorrect alternative will negate the mark as in this case. 0 mark given.

Results Plus: Examiner Tip

Know the meanings of the hazard symbols.

Avoid giving alternative answers as in this example as an incorrect answer will negate the mark.

Q43. No Examiner's Report available for this question
Q44. No Examiner's Report available for this question
Q45.

(i)

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

Correct responses referred in similar frequency to either phosphorus, potassium or nitrogen.

Commonly seen incorrect responses frequently referred to other incorrect elements, such as
'oxygen', or gave the names of fertilisers rather than specific elements.

(ii)

This question was not well answered on the whole with less than half of responses scoring the 1
mark available.
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Although, there were many fully correct responses, many candidates were unable to write the
correct formula of potassium nitrate, or were unable to recognise that water is the other product
in this neutralisation reaction.

Examiners noted that many candidates simply repeated the formula of the reactant, KOH, also
as the product.

(ii) Potassium nitrate is present in some fertilisers.

Potassium nitrate is formed by the reaction of potassium hydroxide solution
with nitric acid.

Complete the balanced equation for this reaction.
(2)

KOH + HNO; = . I K N oy 4 bl

Results Plus: Examiner Comments
his response scored 1 mark only.

he correct formula of one of the products, KNO3, has been given. However, although water has
been identified as a product, its formula has not been given. Also, there is an incorrect attempt
at balancing, so even though the formula of water been correctly stated, the response would
have been limited to 1 mark.

(i) Potassium nitrate is present in some fertilisers.

Potassium nitrate is formed by the reaction of potassium hydroxide solution
with nitric acid.

Complete the balanced equation for this reaction.

KOH+HNO, » L AN Qa 4 H 2 5 .......................

(2)

Results Plus: Examiner Comments

An example of a fully correct response. Both the formulae of the correct products, KNOs, and
H,0, have been given.

Q46. No Examiner's Report available for this question
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Q47.
(i1)

Many could give the formula for the molecule of ammonia, where learners did not score, it was
often because they had not used the correct scientific conventions.

{ii) Give the formula for the molecule of ammonia.

(1
Nhg

Results Plus: Examiner Comments

In some cases, candidates lost marks as they did not write the formula using the correct
conventions and used lower case rather than upper case letters in their formula or used a
superscript number rather than subscript.

Results Plus: Examiner Comments

Candidates should be taught to write formula using the correct scientific conventions.

(i) Give the formula for the molecule of ammonia.
(1)

CNER

Results Plus: Examiner Comments

Candidates should be taught that numbers in formula should be subscript not superscript. This
response did not score the mark.

(i) Give the formula for the molecule of ammonia.

NH

{1

Results Plus: Examiner Comments
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hsi response gained the mark.

(il) Give the formula for the molecule of ammaonia.
{1)

Results Plus: Examiner Comments

In some cases, candidates added a charge to the ammonia, this did not score.

Q48. No Examiner's Report available for this question

Q49.
(i)
This question was poorly answered with only a third of responses scoring, generally just 1 mark

of the 2 marks available.

In many responses, it was evident to examiners that candidates were unclear of what is meant
by the term 'homologous series'. Candidates simply repeated information from the stem of the
question, especially quoting the molecular formulae of the two alkanes, or simply stating the
respective numbers of carbon and hydrogen atoms.

Most responses gaining 1 mark only scored by mentioning stating that pentane has one more
carbon or that they differed by one carbon and two hydrogens.

Although the correct general formula was often seen, the term general formula was often

confused with the term molecular formula. Many candidates simply gave a definition of a
hydrocarbon.
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Figure 14 shows the formulae of a molecule of butane and of a molecule of pentane,
Butane and pentane are neighbouring members of the same homologous series.

HHHH HHHHH

| | b
H—C—C—C—C-H  HCCCCCH

[ T A
HHHH HHHHH

butane pentane
Figure 14

(i) Explain, using these formulae, why butane and pentane are neighbouring
members of the same homologous series.
(2)

Results Plus: Examiner Comments

his response scored 1 mark only.

he correct reference to both the compounds being alkanes scored the mark. The definition of a
hydrocarbon is also given but is not relevant.

(ii)
This question was very poorly answered with the majority of responses not scoring any of the 3

marks available.

Most candidates struggled with what was required in this calculation and where to start. In those
responses that scored 1 mark only, this was often for writing 4 x 12 = 48, with no further
creditworthy material seen afterwards. Very few responses correctly rounded their answers to 3
significant figures.

{ii) Butane has the formula C,H,,.
Calculate the mass of carbon in 100 g of butane.
Give your answer to three significant figures.

(relative atomic masses: H = 1 00,C=120;
relative formula mass: C,H,, = 58.0)

You must show your working.

(3)
- % A LT = B S B 4 = Yol b S

mass of carbon = ... '153;; ................. g
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Results Plus: Examiner Comments

his response scored 2 marks.

he calculation is correctly set out. However unfortunately the final answer has been incorrectly
rounded to 2 significant figures, rather than 3 significant figures as required by the question.

(iii)

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

Most candidates were abe to construct a word equation with the correct products on the right
hand side, especially having been given those products in the stem of the question.

The most commonly seen errors included: writing 'butane + air' rather than 'butane + oxygen’;
mixing and matching words and formulae, giving CO, or H,O as one of the products. In some
responses, candidates attempted to give a formula equation, some getting the correct formulae,
and occasionally some candidates managed to balance it correctly.

(iil} Butane burns completely in air to form carbon dioxide and water.

Write the word equation for this reaction.

{(2)
RQuocene 4 dir — (anen dhocac £ oloee-

Results Plus: Examiner Comments
his response scored 1 mark only.

he response highlights a commonly seen error. The left hand side of the equation does not
score since 'air' as opposed to '‘oxygen' has been included.

Results Plus: Examiner Tip

Remember in combustion reactions, 'air' is not a reactant and it is 'oxygen' that should be
included. Air is not a compound - it is a mixture of gases.

Rootent D (orben Dioxicle. + Wakes

1
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Results Plus: Examiner Comments
his response was awarded 1 mark.

One of the reactants in this combustion reaction, namely oxygen, has been omitted, most
probably because it the only one of the species not given in the stem of the question.

Results Plus: Examiner Tip

Remember - oxygen is always included as a reactant in combustion reactions.

Q50. No Examiner's Report available for this question
Q51. No Examiner's Report available for this question
Q52. No Examiner's Report available for this question
Q53.

This question was generally answered well with the large majority of candidates knowing or
deducing that water was the product, although some formed OH or H,0,. There were perhaps
more errors in the formulae for hydrogen and oxygen, with some answers including ions or H
and/or O. The large majority of equations with correct formulae were correctly balanced.

In a hydrogen-oxygen fuel cell, hydrogen and oxygen react at the electrodes.
The overall reaction occurring in this fuel cell is a reaction of hydrogen with oxygen.

Write the balanced equation for this reaction.
(2)

Results Plus: Examiner Comments

Many candidates forget that gaseous elements, excluding group 0, are diatomic.
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In a hydrogen-oxygen fuel cell, hydrogen and oxygen react at the electrodes.
The overall reaction occurring in this fuel cell is a reaction of hydrogen with oxygen,

Write the balanced equation for this reaction.
(2)

Results Plus: Examiner Comments

Candidates should learn that charges should only be included in ionic or half equations.

Q54.

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)

2 NS 2 500 T8N0 vaSog

Results Plus: Examiner Comments

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

Q55. No Examiner's Report available for this question

STEMUP.CO.UK


https://stemup.co.uk

Q56.
(i)

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

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.
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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’.

Q57. No Examiner's Report available for this question
Q58. No Examiner's Report available for this question
Q59.

This question was not well answered with just over half of the responses scoring, mainly 1 mark
out of the 3 marks available.

Of those candidates who attempted this equation, the most commonly scoring attempts showed
HCI (or CIH) as the product. It was evident from the majority of responses that very few
candidates knew that both chlorine and hydrogen were diatomic, with most responses showing
both reactants as monatomic. Generally, in a very few responses seen, if the formulae of both
the reactants and products were correct, the balancing was also correct.

Chlorine reacts with hydrogen to form hydrogen chloride.

Write the balanced equation for this reaction.

(3)

Results Plus: Examiner Comments
A good example of a fully correct response.

he formulae of all the correct species have been given and are all correctly balanced.

Results Plus: Examiner Comments

his response scored 1 mark only.

he formula for the product, namely HCI, is correct. However, the formula for chlorine is
incorrectly shown, i.e. the candidate has not recognised that chlorine exists as a diatomic
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molecule.

Q60.

Although most candidates could write the formula of hydrochloric acid correctly on the right
hand side of the equation, a large number were not able to write the correct formula of one or
both of the diatomic molecules on the left hand side, therefore losing the second and the third
marking point. On this question candidates were not penalised for letters in the formulae that
had been written too small.

Chlorine reacts with hydrogen to form hydrogen chloride.

Write the balanced equation for this reaction.
(3)

Results Plus: Examiner Comments

Another common error was to write the formula of hydrochloric acid as HCI,, since the formula
on the right hand side was incorrect the balancing mark could not be awarded.

Write the balanced equation for this reaction.
(3)

Results Plus: Examiner Comments

hose that were able to write the correct formula on both sides of the equation were often then
able to balance these formulae to gain the third mark so few scored a mark of 2.

Write the balanced equation for this reaction.
(3)

AT s > Th Q.

.
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Results Plus: Examiner Comments

A noticeable number of candidates wrote hydrogen and chlorine as ions. This was not allowed,
however if the formula were otherwise correct the balancing mark could have still be awarded. In

this example, just 1 mark was scored.

Q61.

Candidates performed well in this question with many gaining full marks for the correct balanced
equation for the complete combustion of ethene in oxygen.
A sample of ethene is burned completely in oxygen.

Write the balanced equation for this reaction.
(3)

Loy 0y =7 (HiCoow

Results Plus: Examiner Comments

Where candidates lost marks, it was often as they gave the formula of oxygen as O rather than
02. Others lost marks as they were not aware that the products of the complete combustion
were carbon dioxide and water with a common misconception being that ethanoic acid would be

produced.

Write the balanced equation for this reaction.

(3)

Results Plus: Examiner Comments

hose that knew all the formula of the reactants and products were often able to balance these
correctly to gain the third marking point and gain 3 marks as in this example.
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Q62.

Candidates gain lost marks in this balanced equation as they did not seem to be aware that
fluorine is a diatomic element and therefore gave the formula as F rather than F,, therefore
losing the first mark. As all formula had to be correct for the balancing mark, the second mark
was often then lost too.

Fluorine reacts vigorously with iron to produce iron{lll) fluoride, FeF;.

Write the balanced equation for this reaction.
(2)

Results Plus: Examiner Comments

he most common incorrect answer that scored no marks.

Results Plus: Examiner Comments

A good answer that scored both marks.

Q63.
The problem for some candidates lay in knowing/recalling the formula for ammonia and thus
deducing the third product with many suggesting that it was CO,. Those who correctly identified

water as the third product and recalled the formula of ammonia nearly always balanced the
equation correctly.

Q64.

STEMUP.CO.UK


https://stemup.co.uk

Writing ionic equations, along with balanced equations, is a skill that candidates should practice
in preparation for a chemistry examination. It was disappointing to see how few could score full

marks here. Errors included not having ions present, use of strange chemical formulae (eg AgN),
incorrect formulae of ions and two negative ions combining together.

Mark Scheme

Ql.
Question | Answer Acceptable answers Mark
Number
(a) D ag | (1)
Question | Answer acceptable answers Mark
Number
(b) H* + OH (1) - H20 (1) LHS (1) RHS (1)
ignore state symbols, even if
incorrect.
allow inclusion of spectator ions,
Na® and CI', if shown on both (2)
sides for one mark max
Question | Answer Acceptable answers Mark
Number
(c)(i) suitable acid-base indicator litmus
eg methyl orange, reject universal indicator
phenolphthalein allow recognisable phonetic (1)
spelling
Question | Answer Acceptable answers Mark
Number
(c)(ii) correct colour change for suitable
indicator in 4(c)(i):
methyl orange : litmus : blue — red
yellow — orange/pink/red
phenolphthalein : (1)
magenta/pink — colourless ignore clear
Question | Answer Acceptable answers Mark
Number
(d) rel mass NaOH = 23.0 + 16.0 + | (= 40.0) (1)
1.00 (1)
concentration =  20.0x 1 (1) 0.5 (mol dm™3) without working (2)
formula mass (2)
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Question | Answer Acceptable answers Mark
Number
(e) moles of NaOH = 25.0 x 1.50 (1)
1000
(= 0.0375 moles) 0.0375 (1) - without working
ratio1 : 1/ shown
moles NaOH = moles HCI (1)
conc of HCl = 0.0375 x1000 (1)
30.0 conc of HCl = 1.25 (moal dm™3)(3)
(= 1.25 (mol dm™)) | without any working shown
OR allow ecf
25.0x 1.50 = 30.0 x conc acid (2)
conc = 30.0 x 1.50 = 1.80 (2)
conc of HCl = 25.0 x 1.50 (1) 25.0 (mol dm™)
30.0
(=1.25 (mol dm™))
allow 0.00125 /0.125/ 12.5 max (3)
2
Q2.

Q3.

Question | Answer Additional guidance Mark
Number
flammable allow inflammable (1)
AO 3 2b
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Question | Answer Acceptable answers Mark
Number
(a) B potassium and caesium, copper (1)
and iron
Question Answer Acceptable answers Mark
Number
{(b)(i) A description linking Any reference to
molecules/molecular/intermolecul
arfcovalent scores 0 marks
overall
(regular arrangement of) positive
ions /cations (1) metal ions
reject “negative and positive
particles” / positive atoms /
protons
ignore descriptions of atoms in
rows/ layers of particles etc
(surrounded by) {delocalised/sea
of} electrons (1)
cloud of electrons (2)
ignore free
Question Answer Acceptable answers Mark
Number
(b)(ii) An explanation linking

M1 electrons (1)
M2 move/flow (1)

M2 dep on M1

pass through / travel

For M2:

ignore free/delocalised
(electrons)

ignore electricity flows
ignore (electrons) vibrate
ignore carry/pass the
current/charge

(2)



https://stemup.co.uk

Question Answer Acceptable answers Mark
Number
(c)(i) A description including any two maoves (around) on the surface
from (2)
floats (1)
moves (around) (1)
effervescence / fizzing / bubbles | white smoke formed
(1) ignore gas/hydrogen given off
melts/changes to a ball shape (1)
dissolves / explodes
becomes smaller /disappears (1) | Ignore: burns/catches
fire/ignites/flame/sparks (2)
ignore addition of indicators
Question Answer Acceptable answers Mark
Number
(c)(ii) |2Na + 2H,0 — 2NaOH + H. | NaHO
LHS (1) ignore brackets around OH
RHS (1)
balancing of correct formulae(l) | Use of lower case h, upper case
A, lower case o, or use of
superscripts or large numbers
inside the formulae loses 1 mark
only
ignore state symbols
(3)

Q4.
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Question | Answer Acceptable answers Mark
Number
(a) B potassium and caesium, copper (1)
and iron
Question Answer Acceptable answers Mark
Number
{(b)(i) A description linking Any reference to
molecules/molecular/intermolecul
arfcovalent scores 0 marks
overall
(regular arrangement of) positive
ions /cations (1) metal ions
reject “negative and positive
particles” / positive atoms /
protons
ignore descriptions of atoms in
rows/ layers of particles etc
(surrounded by) {delocalised/sea
of} electrons (1)
cloud of electrons (2)
ignore free
Question Answer Acceptable answers Mark
Number
(b)(ii) An explanation linking

M1 electrons (1)
M2 move/flow (1)

M2 dep on M1

pass through / travel

For M2:

ignore free/delocalised
(electrons)

ignore electricity flows
ignore (electrons) vibrate
ignore carry/pass the
current/charge

(2)
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Question Answer Acceptable answers Mark
Number
(c)(i) A description including any two maoves (around) on the surface
from (2)
floats (1)
moves (around) (1)
effervescence / fizzing / bubbles | white smoke formed
(1) ignore gas/hydrogen given off
melts/changes to a ball shape (1)
dissolves / explodes
becomes smaller /disappears (1) | Ignore: burns/catches
fire/ignites/flame/sparks (2)
ignore addition of indicators
Question Answer Acceptable answers Mark
Number
(c)(ii) |2Na + 2H,0 — 2NaOH + H. | NaHO
LHS (1) ignore brackets around OH
RHS (1)
balancing of correct formulae(l) | Use of lower case h, upper case
A, lower case o, or use of
superscripts or large numbers
inside the formulae loses 1 mark
only
ignore state symbols
(3)
Q5.
Answer Acceptable answers Mark
CH, + 20, -» CO, + 2H,0 accept multiples (3)
e reactant formulae (1)
e product formulae (1)
e balancing of correct formulae [reject incorrect use of cases and
(1) non-subscripts
Q6.
Answer Acceptable answers Mark

CH4; + 20, -» CO, + 2H,0

e reactant formulae (1)

accept multiples

(3)
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e balancing of correct formulae

(1)

‘ e product formulae (1)

reject incorrect use of cases and
non-subscripts

Q7.
Question | Answer Mark
number
= carbon (1)
= hydrogen (1) (2)
Q8.
IAnswer Acceptable answers |[Mark
(a)(i) |A description including 2 points from [correctly named enzyme for (2)
fermentation eg zymase

add yeast (to the glucose solution) (1)

anaerobic conditions/in absence of

air/attach airlock/insert plug of cotton

wool (1)

warm / less than 40°C (1)
(a)(ii) Ethanol (1) (2)

carbon dioxide (1) C,HsOH

CO,

(a)(iii) |C - fractional distillation (1)
(a)(iv) [any harmful effect eg alcoholism / danger to others / alcohol poisoning (1)

liver damage / slows reactions /

anti-social behaviour / injuries / ignore affects reaction times alone

become drunk / depression / damage

to (suitable named) organs / damage

to foetus
(b)(i) [36 +1 (°C) (1)
(b)(ii) (increases /OWTTE (1)

grad

(c)(ii) |C propene (1)
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QO.

Q10.

Question Answer Acceptable answers Mark
Number
(a) C preservative (1)
Question Answer Acceptable answers Mark
Number
(b) M1 named indicator (1) universal Indicator — (2)
M2 correct colour (1) vellow/orange/red
methyl orange — red
M2 dependent on M1 phenolphthalein — colourless
(red/blue) litmus - red
Question Answer Acceptable answers Mark
Number
(c) (i) oxygen (1) oF (1)
reject O
Question Answer Acceptable answers Mark
Number
(c)(ii) hydrogen (1) Hz (1)
reject H
Question Answer Acceptable answers Mark
Number
(c)(iii) carbon dioxide (1) CO; (1)
Question Answer Acceptable answers Mark
Number
(d) ethanoic acid + ethanol — allow recognisable misspellings (2)
ethyl ethanoate + water (2) allow reactants and products in
either order
left hand side (1) allow = for —
right hand side (1)
allow correct formulae
if formulae are used do not allow
incorrect use of the subscripts /
upper / lower case
Question Answer Acceptable answers Mark
Number
(a) C preservative (1)
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Question Answer Acceptable answers Mark
Number
(b) M1 named indicator (1) universal Indicator — (2)
M2 correct colour (1) yvellow/orange/red
methyl orange - red
M2 dependent on M1 phenolphthalein - colourless
(red/blue) litmus - red
Question Answer Acceptable answers Mark
Number
(c) (1) oxygen (1) 0, (1)
reject O
Question Answer Acceptable answers Mark
Number
(c)(ii) hydrogen (1) Hz (1)
reject H
Question Answer Acceptable answers Mark
Number
(c)(iii) carbon dioxide (1) CO; (1)
Question Answer Acceptable answers Mark
Number
(d) ethanoic acid + ethanol — allow recognisable misspellings (2)
ethyl ethanoate + water (2) allow reactants and products in
either order
left hand side (1) allow = for —
right hand side (1)
allow correct formulae
if formulae are used do not allow
incorrect use of the subscripts /
upper / lower case
Q1ll.
IAnswer Acceptable answers |[Mark
(a)(i) D C4Hyo (1)
(a)(ii) = allow -CHs3 (2)
w H
\C_ e
H’ :c‘"‘
N
do not allow two C=C in a molecule

oneC=C in a molecule with three
consecutive carbon atoms (1)

angles, conditional on first marking
point(1)

rest of structure correct, ignore bond

allow (1) for completely correct dot
and cross diagram
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(b) |C oxidised (1)

(c)(i) |A description including two from ignore {cloudy/white ppt} /'gas (2)

formed'/colour change /name of gas /
o effervescence / fizzing / changes to a liquid
bubbles of gas (1)
e solid {disappears/clears}
/(colourless)solution formed (1)((solid/sodium carbonate/it) dissolves
(1)

(c)(ii) |CH5;COOC,H5/CH;COOCH,CH3/ allow displayed formulae/ C;HgO, do  ((2)
CHsCO,C,Hs5 / CH3CO,CH,CH53 / not allow formulae ending in -
C,H;0,CCH3 / CH3CH,00CCH;5(1) COOH/-COO or any formula that does

not show an ester
H,O (1)
do not allow H20 / H?0 /lower case
h/HOH
maximum (1) if additional incorrect
balancing ignore state symbols
Q1l12.
IAnswer Acceptable answers |[Mark
(a)(i) D C4Hqg (1)
(a)(ii) = allow -CHs (2)
H\ H
=
H’ :C’H
i
do not allow two C=C in a molecule
oneC=C in a molecule with three
consecutive carbon atoms (1) allow (1) for completely correct dot
rest of structure correct, ignore bond and cross diagram
angles, conditional on first marking
point(1)
(b) |C oxidised (1)
(c)(i) A description including two from ignore {cloudy/white ppt} /'gas (2)
formed'/colour change /name of gas /
» effervescence / fizzing / changes to a liquid
bubbles of gas (1)
e solid {disappears/clears}
/(colourless)solution formed (1)((solid/sodium carbonate/it) dissolves
(1)
(c)(ii) [CH;COOC,H5/CH;COOCH,CH3/ allow displayed formulae/ C4HgO, do  ((2)
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CH5;CO,C,H5 / CH3CO,CH,CH5 / not allow formulae ending in -
C,Hs0,CCH5 / CH3CH,00CCH5(1) COOH/-COO or any formula that does
not show an ester
H,O (1)
do not allow H20 / H?O /lower case
h/HOH
maximum (1) if additional incorrect
balancing ignore state symbols
Q13.
Question| Answer Additional guidance Mark
Number
(i) |propancl + oxygen — propanoic acid + water allow 1 mark for any three |(2)
(2) correctly named substances| a0 2 1

Q14.

allow CHaCH2CH20H + O2 — CH3CH2CO0H + H,0 (2)

air is not acceptable for
oxygen

if @ mixture of words and
symbals, ignore all of the
symbals

if 5 substances in equation
remove 1 mark

if & or more substances in
equation, score 0

Question | Answer Mark
Number
(ii) C -COOH (1)
AD11

The only correct answer is C

A is not correct because this is the functional group of alcohols
B is not correct because this is a methyl group

D is not correct because this is not a functional group
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A is not correct because this is functional group of alcohols
B is not correct because this is @ methyl group

D is not correct because this is not a functional group

Question | Answer Additional guidance Mark
Number
(i) propanol + oxygen — propanoic Allow 1 mark for any three
acid + water (2) correctly named substances
(2)
allow CH3zCH2CH20H + 02 — Air is not acceptable for oxygen
CH3CH2COOH + H20 (2) AO 21
If a mixture of words and
symbols, ignore all of the
symbols
If 5 substances in equation,
remove 1 mark
If 6 or more substances in
equation, score 0
Question | Answer Mark
Number
(i) | C -COOH
The only correct answer is C (1)
AO11

Q15.
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Question | Answers Acceptable Answers Mark
Number
(a) relative | relative | position ignore units
mass | charge | in atom reject relative mass of
proton:
+1/1+
proton 1 (+1) in
nucleus | | for relative mass of
electron:
neutron (1) 0 (in anything smaller than
nucleus) 1/1500/0.00067
(almost) 0/negligible/very
electron | 1/183 -1 in small
7 shells
for relative charge on
neutron:
all 6 correct (3) none/no charge/neutral
4 or 5 correct (2)
2 or 3 correct (1) for position of electron in an
atom:
in orbits / orbitals / energy
levels / around the nucleus
Joutside the nucleus
ignore rings
ignore innerfouter (3)
Question | Answers Acceptable Answers Mark
Number
(b) D equal numbers of protons and (1)
electrons
Question | Answers Acceptable Answers Mark
Number
{c)(i) Ca Reject CA / ca /cA (1)
ignore calcium
Question | Answers Acceptable Answers Mark
Number
(c)(ii) |O ignore any negative charge on
the O
ignore oxygen (1)
reject: oxide/O;
Question | Answers Acceptable Answers Mark
Number
{d)(i) 13 Allow correct working even if (1)
Wrong answer
Question | Answers Acceptable Answers Mark
Number
(d)(ii) |[D AIN (1)

Ql6.
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Question | Answers Acceptable Answers Mark
Number
(a) relative | relative | position ignore units
mass | charge | in atom reject relative mass of
proton:
+1/1+
proton 1 (+1)
nucleus | | for relative mass of
electron:
neutron (1) 0 (in anything smaller than
nucleus) 1/1500/0.00067
(almost) 0/negligible/very
electron | 1/183 -1 small
7 shells
for relative charge on
neutron:
all 6 correct (3) none/no charge/neutral
4 or 5 correct (2)
2 or 3 correct (1) for position of electron in an
atom:
in orbits / orbitals / energy
levels / around the nucleus
Joutside the nucleus
ignore rings
ignore innerfouter (3)
Question | Answers Acceptable Answers Mark
Number
(b) D equal numbers of protons and (1)
electrons
Question | Answers Acceptable Answers Mark
Number
{c)(i) Ca Reject CA / ca /cA (1)
ignore calcium
Question | Answers Acceptable Answers Mark
Number
(c)(ii) |O ignore any negative charge on
the O
ignore oxygen (1)
reject: oxide/O;
Question | Answers Acceptable Answers Mark
Number
{d)(i) 13 Allow correct working even if (1)
Wrong answer
Question | Answers Acceptable Answers Mark
Number
(d)(ii) |[D AIN (1)
Q1l7.
Answer Acceptable answers Mark
(i) Zn +H,S0, »ZnS0O, + H, Accept multiples (2)

reactants (1)
products (1)

If not correctly balanced max 1

Must be subscripts where
relevant
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Indicative Content

QWC *(ii) A description including some of the following poipts
general points
e reactions occur when particles collide
e more frequent collisions cause higher rate of
e mass and size of zinc pieces same so no gffec
reaction
e because same surface area
e two factors have been altered in the samje ex
e cannot be certain of effect of each
concentration
e experiment 2 higher/triple concentration |of ac
e so more particles (in same volume)
e so more frequent collisions between partjcles
e more successful collisions
temperature
e experiment 2 higher temperature
e particles move faster
e particles have more energy
e so more frequent collisions between partjcles
rate)
e more successful collisions
e so more energetic collisions between particle
e more particles have enough energy to repct (
energy) when they collide
Level 0 No rewardable content
1 1-2 e a limited description e.g. temperature is higher and concentration is
higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy
2 3-4
a simple description
e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster
eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction
e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 ¢ a detailed description e.g. higher concentration of acid so more
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particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction
¢ the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors

Q18.
Answer Acceptable answers Mark
(i) Zn +H,S0, -ZnS0, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant
Indicative Content
QWC *(ii) A description including some of the following poipts
general points
e reactions occur when particles collide
e more frequent collisions cause higher rate of
e mass and size of zinc pieces same so no effec
reaction
e because same surface area
e two factors have been altered in the samie ex
e cannot be certain of effect of each
concentration
e experiment 2 higher/triple concentration |of ac
e so more particles (in same volume)
e so more frequent collisions between partjcles
e more successful collisions
temperature
e experiment 2 higher temperature
e particles move faster
e particles have more energy
e so more frequent collisions between partjcles
rate)
e more successful collisions
e so more energetic collisions between particle
e more particles have enough energy to repct (
energy) when they collide
Level 0 No rewardable content
1 1-2 e a limited description e.g. temperature is higher and concentration is
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higher so reaction is faster

e.g. temperature is higher so particles move faster so reaction is
faster

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. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

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. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction

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

spelling, punctuation and grammar are used with few errors

Q19.

Question
Number

Answer

Acceptable answers

Mark

(a)

An explanation linking

(aq) (means) aqueous/dissolved
in water (1)

(1) (means) liquid (1)

ignore diluted

ignore can be dissolved in water/
magnesium chloride is soluble in
water

do not allow mixed with a
solution/a liquid solution

(2)
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Question Answer Acceptable answers Mark
Number
(b) effervescence/bubbles/ fizzing ignore hydrogen/gas released/ (1)
formed /given off
OR
magnesium/solid/it disappears dissolves / gets smaller
ignore reacts
OR
temperature rise ignore heat given out
but any incorrect observation
scores 0
Question Answer Acceptable answers Mark
Number
(c) (i) (gas) syringe (upturned) burette/measuring (1)
cylinder/graduated flask (filled
with water)
Question Answer Acceptable answers Mark
Number
(c)(ii) 140 range 136-144 (1)
Clip (iii)
+ graph
Question Answer Acceptable answers Mark
Number
(c)(iii) curve above original(1) curve must start at origin (2)
Clip (ii)
+ graph levels at same volume (1) does not need to finish at same
time as original curve
no marks for over-writing original
curve (after 10 cm?® volume)
Question Answer Acceptable answers Mark
Number
(d) Explanation linking (2)
(rate of reaction/it) increases (1) speed (of reaction) increases
reaction/it is faster/quicker
ignore takes less time
larger surface area (1) more frequent collisions
more collisions per second
ignore just more collisions
ignore greater chance of
collisions
Question Answer Acceptable answers Mark
Number
(e) An explanation linking: (2)

increase in temperature (1)

(so) exothermic (reaction) (1)

temperature went up (by 41°C)

it got hot(ter)
ignore just “heat increases’

heat (energy) produced/released
/given out/lost
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Q20.

Question Answer Acceptable answers Mark
Number
(a) An explanation linking (2)
(aq) (means) aqueous/dissolved | ignore diluted
in water (1) ignore can be dissolved in water/
magnesium chloride is soluble in
water
do not allow mixed with a
solution/a liquid solution
(1) (means) liquid (1)
Question Answer Acceptable answers Mark
Number
(b) effervescence/bubbles/ fizzing ignore hydrogen/gas released/ (1)
formed fgiven off
OR
magnesium/solid/it disappears dissolves / gets smaller
ignore reacts
OR
temperature rise ignore heat given out
but any incorrect observation
scores ()
Question Answer Acceptable answers Mark
Number
(c) (i) (gas) syringe (upturned) burette/measuring (1)
cylinder/graduated flask (filled
with water)
Question Answer Acceptable answers Mark
Number
(c)(ii) 140 range 136-144 (1)
Clip (iii)
+ graph
Question Answer Acceptable answers Mark
Number
(c)(iii) curve above original(1) curve must start at origin (2)
Clip (ii)
+ graph levels at same volume (1) does not need to finish at same
time as original curve
no marks for over-writing original
curve (after 10 cm® volume)
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Question Answer Acceptable answers Mark
Number
(d) Explanation linking (2)
(rate of reaction/it) increases (1) speed (of reaction) increases
reaction/it is faster/quicker
ignore takes less time
larger surface area (1) more frequent collisions
more collisions per second
ignore just more collisions
ignore greater chance of
collisions
Question Answer Acceptable answers Mark
Number
(e) An explanation linking: (2)
increase in temperature (1) temperature went up (by 41°C)
it got hot(ter)
ignore just “heat increases’
(so) exothermic (reaction) (1) heat (energy) produced/released
Jgiven out/lost
Q21.
Question Answer Acceptable answers Mark
Number
(a) A use hydrochloric acid which is (1)
more dilute
Question Answer Acceptable answers Mark
Number
(b) An explanation linking two of
M1 {particles/reactants/collisions} atoms/ions/molecules as
have more energy (1) alternatives to particles
reject electrons
particles move faster
M2 more frequent collisions (1) more collisions per unit time
ignore collisions are more
likely/greater
chance/probability of
collisions/faster collisions
M3 more mare particles have required
{productive/successful/effective} activation energy (2)

collisions (1)



https://stemup.co.uk

Question
Number

Answer

Acceptable answers

Mark

(<) (i)

C

||||||

......

......

e

e

(1)
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Question Answer Acceptable answers Mark
Number
(c)(ii) 2H;0:— 2H,0 + O; (2) multiples or halves
all formulae correct (1) reject other reactants or products
balancing correct formulae (1) ignore heat on arrow or
elsewhere
ignore state symbols
ignore use of lower case h, lower
case o, or use of superscripts or
large numbers inside the (2)
formulae
Question Answer Acceptable answers Mark
Number
(d) An explanation linking
M1 energy needed to break bond breaking is endothermic /
bonds / bond making is exothermic
energy released when bonds
formed (1) if any contradictory statements
made in M1, the mark cannot be
awarded (and so M2 cannot be
awarded either)
ignore numbers of bonds eg
M2 more heat / energy is more bonds formed than broken
released than needed (1)
“more energy is released forming
M2 dependent on scoring M1 bonds than needed to break
bonds” (2)
(2)
Q22.

Answer

Acceptable answers |[Mark

C2H4 + H20 g C2H50H

C,H, as reactant (1)

rest of equation correct conditional on

C,H, as a reactant (1)

do not allow H20 / H°O / lower case
h/HOH

allow C,HgO for ethanol ignore state
symbols

(2)

Q23.

Answer

Acceptable answers [Mark

C,H, as reactant (1)

do not allow H20 / H°O / lower case
h/HOH
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rest of

equation correct conditional on

C,H, as a reactant (1)

allow C,HgO for ethanol ignore state  ((2)

symbols
Q24.
Question | Answer Mark
Number
(i) B -78 -33  does not conduct (1)
AD 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 ammeonia 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) | N; + 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
Q25.
Question | Answer Additional guidance Mark
Number
(i) Fe?™ + 20H" — Fe(OH)2 allow multiples (3)
AD 21
left hand side (1) ignore incorrect state symbols
right hand side (1)
balancing of correct species (1)
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» {iron(II} hydroxide / iron(II)
ions / Fe®} oxidised (by air)
(1)

+ (it goes brown due to formation
of}
{iron(III) hydroxide / iron(III)
ions / Fe®*} (1)

Fe?® is oxidised to Fe3*

OR

Iron(IT) is oxidised to iron(III)
both score 2

Fe?™ — Fe®** + e scores 1 mark for MP2

ignore rusting

Question| Answer Additional guidance Mark
Number
(ii) | An explanation linking (2)
Yit" = iron(II) hydroxide AO 3 2a
‘precipitate’ = iron(II) hydroxide AO 3 2b

Q26.
Answer Acceptable answers Mark
(CH3;COOH +) NaOH (1) (» CH3;COONa |[NaHO (2)
+ ) H,O (1) ignore attempts to balance

Q27.
Answer Acceptable answers Mark
(CH5;COOH +) NaOH (1) (» CH3;COONa |[NaHO (2)
+ ) H,O (1) ignore attempts to balance

Q28.
Answer Acceptable answers Mark
D AgCI(s) (1)

same/no change

HCI + AgNO; - AgCl + HNOs
e reactant formulae (1)

e product formulae (1)

Ag™ + CI" - AgCl

balance

max 1 if any incorrect attempt to

reject incorrect use of cases and

(2)
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lhon-subscripts

Q29.
Answer Acceptable answers Mark
D AgCI(s) (1)
same/no change (1)
HCI + AgNO5; - AgCl + HNO; Ag™ + CI" - AgCl (2)
e reactant formulae (1) max 1 if any incorrect attempt to
balance
e product formulae (1)
reject incorrect use of cases and
non-subscripts
Q30.
Answer Acceptable answers Mark
(i) A description including two from ignore {cloudy/white ppt} /'gas (2)
formed'/colour change /name of gas /
o effervescence / fizzing / changes to a liquid
bubbles of gas (1)
e solid {disappears/clears}
/(colourless)solution formed (1)|(solid/sodium carbonate/it) dissolves
(1)
(ii) |CH5;COOC,H5/CH;COOCH,CH3/ allow displayed formulae/ C4;HgO, do  ((2)

CH5CO,C,Hs / CH3CO,CH,CH3 /
C,Hs0,CCH;3 / CH3CH,O00CCH;5(1)

H,O (1)

not allow formulae ending in -
COOH/-COO or any formula that does
not show an ester

do not allow H20 / H?O /lower case
h/HOH

maximum (1) if additional incorrect

balancing ignore state symbols
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Q31.

Answer Acceptable answers Mark

(i) A description including two from ignore {cloudy/white ppt} /'gas (2)

formed'/colour change /name of gas /
o effervescence / fizzing / changes to a liquid
bubbles of gas (1)
» solid {disappears/clears}
/(colourless)solution formed (1)|(solid/sodium carbonate/it) dissolves
(1)

(ii) |CH5;COOC,H5/CH3COOCH,CH5/ allow displayed formulae/ C4;HgO, do  |(2)
CH5;CO,C,H5 / CH3CO,CH,CH5 / not allow formulae ending in -
C,H;0,CCH3 / CH3CH,00CCHs5(1) COOH/-COO or any formula that does

not show an ester
H,O (1)
do not allow H20 / H?O /lower case
h/HOH
maximum (1) if additional incorrect
balancing ignore state symbols
Q32.
Answer Acceptable answers Mark
(a)(i) corrosive (1)
damages skin / clothes causes
burns
(a)(ii) C neutralisation (1)
(b) An explanation to include ignore slows down a reaction (2)
e (substance that) increaseslowers activation energy reject
rate / speeds up reaction [provides energy / heat (for 2"
(1) mark)
e without being {used up /
changed} itself (1)
(c) A description to include (2)
e smaller pieces have largersmallerpieces give fasterrate (1)
surface area / ORA (1) ORA
¢ larger surface area,
{higher / faster} rate (1) [allow 'bigger surface area
produces more carbon dioxide'
ORA (or similarly phrased) for one
mark

Ilndicative Content
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QwcC

*(d) A description / comparison/ explanation / etc incl

following points
method - what needs to be carried out

e dilute the acid

¢ (to make) different concentrations / state
values

e add magnesium to acid

e in suitable container

e equal volumes of the acids

e equal lengths of magnesium

observations - to make

e observe/ count bubbles

e highest concentration magnesium reacts
concentration magnesium does not react

e observe/ time magnesium disappearing

e use of timer

e measure volume gas produced

e measure decrease in mass

conclusion - evidence gathered or seen

formed bubbles faster
magnesium disappears faster
gas produced faster

mass lost faster

udin

d co

low

Level

No rewardable content

¢ a limited description e.g. add magnesium to acid and time the

reaction

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.qg. dilute the acid, add magnesium to both acid
solutions and more concentrated one bubbles faster or magnesium
reacts quicker

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. add magnesium to different concentrations
of acids in beakers: lower concentration longer time therefore slower
reaction

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

spelling, punctuation and grammar are used with few errors

Q33.
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Answer Acceptable answers Mark
(a)(i) Zn +H,S0, -ZnS0O, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant

Indicative Content
QWC *(a)(ii) A description including some of the following points

general points

e reactions occur when particles collide

e more frequent collisions cause higher rate of

e mass and size of zinc pieces same so no gffec
reaction

e because same surface area

e two factors have been altered in the same ex

e cannot be certain of effect of each

concentration

e experiment 2 higher/triple concentration |of ac
e 5o more particles (in same volume)
e so more frequent collisions between partjcles
e more successful collisions

temperature

e experiment 2 higher temperature

e particles move faster

e particles have more energy

e so more frequent collisions between partjcles
rate)

e more successful collisions

e so more energetic collisions between particle

e more particles have enough energy to repct (
energy) when they collide

Level 0 No rewardable content

1 1-2 e a limited description e.g. temperature is higher and concentration is
higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster

e 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. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
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successful collisions so faster reaction

¢ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
e spelling, punctuation and grammar are used with some accuracy

3 5-6 ¢ a detailed description e.g. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction

e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors
Answer Acceptable answers Mark
(b)(i) B displacement (1)
(b)(ii) Shown on diagram (2)
e horizontal reactant line [ines must be correctly labelled
above product line (1) eg reactants/Zn + CuSO, and
e horizontal product line to |products/ CuSO, and Cu
right of reactant line (1)
ignore any extra
lines/curves/labels
if not drawn lines but just labels
in correct relative positions max 1
If two lines drawn in correct
positions but no labels max 1
Q34.
Answer Acceptable answers Mark
(a)(i) Zn +H,S0, -ZnS0O, + H, Accept multiples (2)
reactants (1) If not correctly balanced max 1
products (1) Must be subscripts where
relevant
Indicative Content
QWC *(a)(ii) A description including some of the following points

general points

e reactions occur when particles collide

e more frequent collisions cause higher rat

e of
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mass and size of zinc pieces same so no
reaction

because same surface area

two factors have been altered in the sam
cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration
so more particles (in same volume)

so more frequent collisions between part
more successful collisions

temperature

e experiment 2 higher temperature

e particles move faster

e particles have more energy

e so more frequent collisions between part
rate)

e more successful collisions

e so more energetic collisions between par]

e more particles have enough energy to re
energy) when they collide

effec

e ex

of ac

cles

cles

ticle
act (

Level

0

No rewardable content

a limited description e.g. temperature is higher and concentration is
higher so reaction is faster

e.g. temperature is higher so particles move faster so reaction is
faster

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. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

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. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction

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

spelling, punctuation and grammar are used with few errors
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Answer Acceptable answers Mark
(b)(i) B displacement (1)
(b)(ii) Shown on diagram (2)
e horizontal reactant line [ines must be correctly labelled
above product line (1) eg reactants/Zn + CuSO, and
¢ horizontal product line to [products/ CuSO, and Cu
right of reactant line (1)
ignore any extra
lines/curves/labels
if not drawn lines but just labels
in correct relative positions max 1
If two lines drawn in correct
positions but no labels max 1
Q35.
Question | Answer Additional guidance Mark
number
safety screen / eye protection / lgnore ‘tie long hair back’ (1)
aloves
Q36.
Question | Answer Additional Mark
Number guidance
An explanation linking one of the second mark (2)
following pairs of points dependent an first
AD 3 2a
+ wear gloves (1) ignore AO 3 2b
+ {so does not contact/to protect | protective/safety
your} skin (1) clothing

OR
wear goggles (1)
« {s0 does not contact/to
protect} the eyes (1)
OR

(1)

+ so you do not inhale it (1)

* use in fume cupboard / mask
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Q37.

BaSO, + KCl (1)

superscript or large number 4

Question | Answers Acceptable Answers Mark
Number
(a) A aluminium nitrate (1)
and lead sulfate
Question | Answers Acceptable Answers Mark
Number
(b) An explanation linking | Any reference to
two of the following molecules/molecular/intermolecular/covalent
scores 0 marks overall
strong (forces of / strong bonds
electrostatic) attraction | ignore "between atoms” for this mark
(1) ignore strong lattice / giant structure
positive and negative ions
(between) oppositely reject between bonds
charged ions (1) reject charged atoms for this mark
{high / more} {heat / energy}
requires lot of
heat/energy
{to separate ignore hard to melt/high temperature
ions/overcome needed
forces/break bonds}
(1)
(2)
Question | Answers Acceptable Answers Mark
Number
{c)(i) | white {precipitate white powder
/solid} (1)
Question | Answers Acceptable Answers Mark
Number
(c)(ii) | BasO. + 2KCl (2) SO.Ba / CIK
OR
Ignore incorrect use of case, or use of (2)
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Question | Answers Acceptable Answers Mark
Number
(d)(i) |C K
(1)
Question | Answers Acceptable Answers Mark
Number
{(d)(ii) | A description linking three of the
following
(sequence has to be correct for
full marks)
M1 add/mix/react only sodium add/mix/react the (two)
carbonate (solution) and lead solutions/them
nitrate (solution) (1)
for M1 ignore warm/heat mixture
if any indication of heating to
evaporate anywhere only M1 can
be scored
if any other reagent added eg
acid can score max 2 for question
M2 filter (off precipitate) (1) decant (off the solution)
M3 dep on M2
M3 wash/rinse (solid/residue reject if wash with acid or other
with distilled water) reagent
OR
dry using {filter paper/paper leave to dry / in the sun / on a
towel/in a (warm/drying) oven} radiator / near a window
(1) reject heat/hot oven
(3)

Q38.
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Question | Answers Acceptable Answers Mark
Number
(a) A aluminium nitrate (1)
and lead sulfate
Question | Answers Acceptable Answers Mark
Number
(b) An explanation linking | Any reference to
two of the following molecules/molecular/intermolecular/covalent
scores 0 marks overall
strong (forces of / strong bonds
electrostatic) attraction | ignore "between atoms” for this mark
(1) ignore strong lattice / giant structure
positive and negative ions
(between) oppositely reject between bonds
charged ions (1) reject charged atoms for this mark
{high / more} {heat / energy}
requires lot of
heat/energy
{to separate ignore hard to melt/high temperature
ions/overcome needed
forces/break bonds}
(1)
(2)
Question | Answers Acceptable Answers Mark
Number
{c)(i) | white {precipitate white powder
/solid} (1)
Question | Answers Acceptable Answers Mark
Number
(c)(ii) | BasSO, + 2KCl (2) S0.4Ba / CIK
OR
Ignore incorrect use of case, or use of (2)

BaSO, + KCl (1)

superscript or large number 4
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Question | Answers Acceptable Answers Mark
Number
(d)(i) C K*
(1)
Question | Answers Acceptable Answers Mark
Number
{(d)(ii) | A description linking three of the
following
(sequence has to be correct for
full marks)
M1 add/mix/react only sodium add/mix/react the (two)
carbonate (solution) and lead solutions/them
nitrate (solution) (1)
for M1 ignore warm/heat mixture
if any indication of heating to
evaporate anywhere only M1 can
be scored
if any other reagent added eg
acid can score max 2 for question
M2 filter (off precipitate) (1) decant (off the solution)
M3 dep on M2
M3 wash/rinse (solid/residue reject if wash with acid or other
with distilled water) reagent
OR
dry using {filter paper/paper leave to dry / in the sun / on a
towel/in a (warm/drying) oven} radiator / near a window
(1) reject heat/hot oven
(3)
Q39.
Question Answer Acceptable answers Mark
Number
(a) C precipitation (1)
Question Answer Acceptable answers Mark
Number
(b) copper carbonate (s) (1)
sodium nitrate (ag){(1) (2)
Question Answer Acceptable answers Mark
Number
(c) CuCOs Cu(COz)/Cu*"COz* /
(Cu)**(COs)* / (Cu**)(COs)
Ignore any ‘balancing’ number in
front of CuCO; do not allow superscript 3 ie
Ignore any working to find the cuco?
formula (1)

do not allow Cu(CO)z

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(d) Maximum 2 marks if another
chemical is added to the original
mixture
Maximum 2 marks if heat or
evaporate is used on the original
mixture or the filtrate
First mark
filter/filtration/filtering description or diagram of filtering
(1) ie funnel and filter paper
do not allow sieving/ sifting/
draining /decanting
do not allow separating funnel
Second and third marks
A description including two of
the following
wash/rinse (with distilled water) pour water through solid in filter
(1) paper / clean solid with water
do not allow this mark if washing
is done after drying
any method of drying leave to dry
(1) do not allow just ‘dry’
{lead iodide/the solid/the do not allow other {solids/salts}
precipitate/the insoluble salt} is | left with the lead iodide
{the residue/left on the paper}
(1) (3)
Question Answer Acceptable answers Mark
Number
(e)(i) | potassium /K" K (1)
Question Answer Acceptable answers Mark
Number
(e)(ii) | chloride / CI’ chlorine (ion) / Cl (1)
do not allow Clz
(Total for Question = 9 marks)
Q40.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a) C precipitation (1)
Question Answer Acceptable answers Mark
Number
(b) copper carbonate (s) (1)
sodium nitrate (ag)(1) (2)
Question Answer Acceptable answers Mark
Number
(c) CuCOs Cu(COz)/Cu**C0Oz* /
(Cu)**(CO3)* / (Cu®*)(COs™)
Ignore any ‘balancing’ number in
front of CuCoO; do not allow superscript 3 ie
Ignore any working to find the cuco?
formula (1)
do not allow Cu(CO)z
Question | Answer Acceptable answers Mark
Number
(d) Maximum 2 marks if another
chemical is added to the original
mixture
Maximum 2 marks if heat or
evaporate is used on the original
mixture or the filtrate
First mark
filter/filtration/filtering description or diagram of filtering
(1) ie funnel and filter paper
do not allow sieving/ sifting/
draining /decanting
do not allow separating funnel
Second and third marks
A description including two of
the following
wash/rinse (with distilled water) pour water through solid in filter
(1) paper / clean solid with water
do not allow this mark if washing
is done after drying
any method of drying leave to dry
(1) do not allow just “dry’
{lead iodide/the solid/the do not allow other {solids/salts}
precipitate/the insoluble salt} is | left with the lead iodide
{the residue/left on the paper}
(1) (3)
Question Answer Acceptable answers Mark
Number
(e)(i) | potassium / K* K (1)
Question Answer Acceptable answers Mark
Number
(e)(ii) | chloride / CI’ chlorine (ion) / Cl (1)

do not allow Clz

(Total for Question

STEMUP.CO.UK

= 9 marks)
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Q41.

Question Answer Mark
Humber
D NaCl H,0 (1)
Q42.
Answer Acceptable answers Mark
(i) corrosive (1)
damages skin / clothes causes burns
(ii) [C neutralisation (1)
Q43.
Question | Answer Additional Mark
number guidance
(i) potassium + lead (1) — lead + potassium (1) ignore (2)
iodide nitrate iodide nitrate formulae
left hand side (1)
richt hand side (1)
Question | Answer Additional guidance Mark
number
(ii) (mass conserved because) the allove same mass / same (1)
numbers are the same/nothing is weight / same amount
lost/nothing is gained

Q44.
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Question | Answer Additional Guidance Mark
number
use of fume-cupboard / fume | allow adequate ventilation (1)
hood gloves (to prevent skin
absorption)
ignore breathing apparatus, gas
mask, mask, PPE
Q45.
Question | Answer Additional guidance Mark
number
(i) phosphorus /potassium /nitrogen accept phonetically correct spellings (1)
allowP /K /N
(ii) KNQs (1) + Hz0 (1) | incorrect balancing of correct species 1 mark max | (2)
allow OHz / HOH f NOsK
Q46.
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 + Hz (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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Question | Answer Additional guidance Mark
number
(iii) allow dots or crosses or mixture | (1)
allow other suitable symbols
Q47.
Question | Answer Mark
Number
(i) A electrons (1)
1. The only correct answer is A AD11
B is factually incorrect
C is factually incorrect
D is factually incorrect
Question | Answer Additional guidance Mark
Number
(ii) NH: do not allow NH?* / nha/ | (1)
NH3 etc AO32b
allow HsN

Q48.
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Question | Answer Mark
Humber
substance state symbol
) aq
solid sodium chloride 1
] g
sodium chloride solution ¢
|
warer 1
b s
all 3 correct =2
any 2 correct = 1
none or one correct = 0 (2)
Q409.
Question | Answer Additional guidance Mark
number
(i) An explanation linking ignore: similar chemical properties, quoting the two (2)
molecular formulae, they are both saturated, both have
single bonds (only)
» they differ by CHz /
differ by one carbon | reject carbon or hydrogen molecules for MP1
atom / pentane has
one more carbon (1)
ignore same pattern of formula / similar general
+ they have the same | formula
general formula / reject same {chemical / molecular} formula
CrHzq+2 / both
alkanes (1)
(ii) 82.8 with or without allow ecf but calculation must use 12, 58, 100 (3)

working scaores 3
correct answer but
incorrectly rounded or
not to 3sf scores 2

4x12 (1) (= 48)
OR

100 ( = 1.724..) (1)
58

48 x 100 (1) (= 82.759)
58

= 82.8 (g) (1)

if working rounded to 1dp and carried forward, allow
full marks
eg 1.72 x 48 = 82.56 (2) or 82.6 (3)

allow
100 (1) (= 1.72414)

58

=1.72 (1) (to3sf)

OR
100 (1) x 12 (= 20.68966)

58

= 20.7 (1) (to 3 sf)

OR

4% 12 (1) x 100 (= 4800)
=4.80 x 103(1) (to 3 sf)
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Question | Answer Additional guidance Mark
number
(iii) butane + oxygen allow CsHio + 6.5 02 — 4C0z + 5H:0 | (2)
— carbon dioxide + water (2) (2)
allow multiples
butane + oxygen — (1) correct formulae no balancing (1)
— carbon dioxide + water (1)
allow hydrogen oxide for water
allow reactants and products in either
order
ignore state symbols
allow = for —
Q50.
Question | Answer Mark
number
B CaCO:z (1)
iz the only correct answer AO1
A, C and D are incorrect formulae
Q51.
Question | Answer Mark

Q52.

Nurmber

An explanation that combines identification - application of
knowledge (2 marks) and reasoning/justification - application
of understanding (2 marks)

¢ hydrochloric acid is {(almost) fully dissociated into ions (1)

o ethanoic acid is only slightly dissociated into ions (1)

¢ but the concentration of acid in the hydrochloric acid is
lovrer (1)

* 5o the concentration of hydrogen ions in the hydrochloric
acid is lower (1)

(4)
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Question | Answer Mark
Humber
hydrogen + chlorine — hydrogen chloride
(1)
Q53.
Question | Answer Additional guidance Mark
number
2Hz + 0z — 2H20 (2) Allow =, = for — (2)
Ignore all words and state symbols
fully correct balanced equation (2) Allow multiples
If not (2), then Hz0 as product in an | reject formulae with charges
equation format, regardless of any Do not penalise small letters e.g allow h:0
other errors (1)
If H20 or H*O in otherwise fully correct
equation, allow (1)
Q54.
Question | Answer Additional guidance Mark
number
(i) 2NiS + 30; — 2Ni0 + 250, (2) | allow = for — (2)
allow multiples
all four formulae (1)
balancing correct formulae only | if wrong subscript or misuse of capital/small
(1) letter e.g. 02, 02, ni0, NIS, allow MP1 but
cannot score MP2
if more than 4 formulae, can score MP1 but not
MP2
ignore state symbaols
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 electrolysis is expensive
D is incorrect because heating with carbon can be used
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Q55.

Question | Answer Additional Mark
number guidance
(i) hydrogen peroxide = water + allow symbol (1)
oxygen equation if all
symbols and AO2
balancing are
correct
Question | Answer Additional Mark
number guidance
(ii) | Fydrogen peroxide + ﬁram reject multiple (2)
solution = | ines
liquid
| i $ % @ AO1
| ongag:n +,__.r T T m
(2)
all correct (2)
1 correct (1)
Q56.
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)
Q57.
Question | Answer Mark
number
(i) propane + oxygen — carbon dioxide + water
« LHS (1)
+ RHS (1) {2}
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Q58.

Q59.

Question | Answer Mark
number
(ii) to {release/produce} {heat/energy} (1)
Question | Answer Mark
number
(i) chromium + oxygen — chromium oxide (1)
AOQ2
Question | Answer Mark
number
(ii) | D oxidation is the only correct answer. (1)
AD1
A, B are incorrect because these are physical changes.
C is incorrect because there is no acid-base reaction.
Question | Answer Mark
number
(iii) | 152 with or without working scores 2. (2)
AD2
(52 x 2) + (16 x 3) (1)
=152 (1)
Question | Answer Additional guidance Mark
number
Cl; + H; — 2HCI(3) do not penalise incorrect small/ capital letters | (3)

for left hand side formulae, do not allow CI2
or Cl2, but allow MP3 if correctly balanced
allow reactants in either order

Cl: + H: —

(1)

— HCI(1) allow CIH for HCI
balancing of correct formulae (1)
allow = for —

allow multiples
ignore state symbals
if molecules have a + or — charge do not

allow mark for formulae but allow MP3 for
correct balancing
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Q60.

Q61.

Q62.

Question | Answer Additional guidance Mark
number
Clz + Hz — Z2HCI (3) do not penalise incorrect small/ capital letters | (3)
for left hand side formulae, do not allow CI?
Cl; + Hp = (1) or Cl2, but allow MP3 if correctly balanced
allow reactants in either order
— HCI(1)
balancing of correct formulae (1) allow CIH for HCI
allow = for —
allow multiples
ignore state symbaols
if molecules have a + or — charge do not
allow mark for formulae but allow MP3 for
correct balancing
Question | Answer Additional guidance Mark
number
CoHa + 302 — 2C02 + 2H:0 (3) allow correct multiples (3)

CzHa + 02 — (1)
— CO2 + 2H20 (1)
balancing of correct formulae (1)

allow = for —

penalise incorrect subscripts once
only
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Question | Answer
number

Additional guidance Mark

2Fe + 3F2 —= 2FeRs (2)

correct formulae only (1)
balancing of correct formulae (1)

allow multiples (2)

reject Fe(lll) on LHS

reject incorrect capitals and subscripts
reject charges on LHS but ignore charges
on RHS.

allow = for —

Q63.
Question | Answer Mark
number
(NH2)2C0Oz: + 2RbOH — Rb2C0O: + 2NHz + 2H:20 (3) (3)
Four formulae on correct side of equation (regardless of any
other formulae, correct or otherwise) (1)
Equation with all five formulae and no others (2)
Fully correct balanced equation (3)
do not penalise incorrect subscripts/ superscripts/ small letters/
capital letters. Ignore state symbols.
Q64.
Question | Answer Additional guidance Mark
number
Agt + ClF - AgCl (2) Agt + ClF—= (1) (2)
— AgCl (1)
allow (1) max for equation AO2

with no ionic charges
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