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Example Candidate Responses — Paper 6

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE™/ IGCSE (9-1)
Chemistry 0620 / 0971, and to show how different levels of candidates’ performance (high, middle and low) relate to
the subject’s curriculum and assessment objectives.

In this booklet, candidate responses have been chosen from the June 2021 series to exemplify a range of answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment

The questions and mark schemes used here are available to download from the School Support Hub. These files are:

0620 June 2021 Question Paper 62

0620 June 2021 Mark Scheme 62

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 6

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in
the right-hand column are the examiner comments.

Example Candidate Response — high Examiner comments

4  The mineral epsomite contains hydrated magnesium sulfate. When epsomite is heated strongly, it

loses water and eventually becomes anhydrous magnesium sulfdte. 0 MP1 is awarded for finding
Plan an investigation to find the percentage by mass.of water in a sample of epsomite. Your plan the initial mass of the epsomite.
should include how you would calculate the percentage by mass of water in epsomite.

You have access to corro laboratory apparatus. . o The sample is being held in

Measure Ane volume = ond moss of epsome  and @dd it o tongs. This will lead to the loss of
boiling tulee - Heat ohongly Cunder 4 Bupser purper ) till re issec small pieces of the mineral during

heating and so is not suitable.
................................................ A suitable container, such as a
abs anhydvous wagnesium: SUPA - (ompare ol vwlumes ¢ suissd crucible, is required. Hence MP2
........................................................................................................................................................... i< not awarded,
(M) of warer and use e poflowing  eguahon. e and percentage g o Holding the sample ‘near a
g DTt OO OO OO OO U OO UOT OO OTROTIOT SO hot flame' is not sufficient. If the
G PP Sample |S held a few Centlmetres
puM of WAy oy . , to the side of the flame. it will not

Examiner comments are
alongside the answers. These
explain where and why marks
were awarded. This helps you

to interpret the standard of
Cambridge exams so you can

help your learners to refine their
exam technique.

- J

Answers are by real candidates in exam
conditions. These show you the types of answers for
each level. Discuss and analyse the answers with your
learners in the classroom to improve their skills.

How the candidate could have improved their answer

* The candidate made some progress with the plan but there were slips and omissions which meant many of the
available marks have not been awarded. Marks have been awarded for:

o finding the mass of the epsomite (line 1). The candidate also found the volume of the epsomite, but this
measurement was irrelevant and was ignored.

o Heating the epsomite strongly (line 2). The candid?’
Heating under a Bunsen rather than over a Buns This section explains how the candidate could
have improved each answer. This helps you to
interpret the standard of Cambridge exams and

helps your learners to refine their exam technique.

Common mistakes candidates made in this question

* Not planning out the approach/method before starting to write the answer.
* Heating in a boiling tube or test-tube rather than a crucible.

« N had b
M Often candidates were not ercen Lists the common mistakes candidates made
awarded marks because they misread or P in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them the

best chance of achieving the available marks.




Example Candidate Responses — Paper 6

Question 1

Example Candidate Response — high

Examiner comments

1 Barium sulfate is an insoluble salt. Barium suifaté can be made by reacting excess aqueous
sodium sulfate with agueous barium chloride.

sodium sulfate + barium chloride — sodium chioride + barium sulfate
A student made a sample of barium sulfate using the following steps.

step 1. step2- step-3 ‘
residue of solid -

aquéous, )
q : barium, suifate

sodium sulfate
i P

stir

agqueous o ’ s
bariuim chloride— '.
the mixture
was stirred

the solid barium sulfate was
removed from.the mixture:

excess aqueocus
sodium sulfate was added
fo aqueous barium chiloride

(a) ‘Name the items of apparatus Igbelled A and B.
A . GIOSS 08 et e e

B oo cornitel. flask.... a ....................... ettt

[2
(b) Name the process-shown in step 3.
............... %\brohovxo 11
{c} The geneéral name fof the solid in step 3 is residue.
State the general naime for the solution obtained from the process in step 3.
.............................................................................. SONRAT B )

(d) Two more steps, step 4 and step 5, are needed to obtain a pure. sample of barium sulfate. In
each of these steps something is removed from the residue.

State what is done in each of step 4 and step 5 and identify the substance removed from the:

barium sulfate.

[Total: 8]

0 Although the spelling of ‘conical’
is incorrect, this is acceptable. It
would be better to spell the names
of apparatus correctly. Both marks
are awarded.

Mark for (a) = 2 out of 2

o This a fully correct answer and
one mark is awarded.
Mark for (b) = 1 out of 1

0 While the solution obtained
from filtration does contain the
solvent, this is not the correct term
for it. The expected answer is
filtrate’. No mark is awarded for the
answer given.

Mark for (c) = 0 out of 1

o One mark is awarded for

the idea of washing the residue.
However, ‘impurities’ is too vague
as the question asks for the identity
of the substance removed. Hence,
a chemical name or formula is
required.

e Step 5 is fully correct and so
both marks are awarded.
Mark for (d) = 3 out of 4

Total mark awarded =
6 out of 8




Example Candidate Responses — Paper 6

How the candidate could have improved their answer

(a) The candidate correctly identified both items of apparatus. The spelling ‘cornical’ is incorrect, but it is not
ambiguous as to the type of flask and so is accepted. Both marks have been awarded.

(b) The process has been correctly identified as filtration and the mark has been awarded.
(c) While the solution collected by filtration does contain the solvent, the correct general term is filtrate’ and so a
mark has not been awarded.

(d) The process of washing has been correctly identified in step 4, although it would have been better if the
candidate had identified the substance with which the residue is washed (water). However, the substance removed
has not been identified. The term ‘impurities’ was not awarded a mark as the question asks for the identity of the
substance. Step 4 has been awarded one mark. Step 5 is fully correct and both marks have been awarded.
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Example Candidate Response — middle Examiner comments

1 Barium sulfate is an insoluble salt. -Barium sulfate can be made by reacting excess aqueous
sodium sulfate with.aqueous barium chlonde

sodium sulfate + bafium. chl,orlde = -sodium chloride + ‘bariu.r;n suifate
A student made a sample-of barium sulfate using the following steps.

step 1

Astep' 2 " -step'3

residue of solid

agueous ‘barium.sulfate

sodium sulfate
) stir

aqueous
barium chloride

the solid barium sulfate was
‘removed.from the mixture

the mixture.
was stirred

-excess aqueous
sodiym suifate was added
to aqueous barium-chloride

(a): Name the items of apparatus labélled A and B. .
A ObIring...od e
Flmaneta .........

(b). Name the process-shown in step 3.

Fil(ﬁm({}@ne ................ oo SR

(c) The general name for the -sdlid in.step 3 is residue.

State the gene‘ral name for the solution‘ob_tained from the process in step 3.

(d) Two moré steps step 4 and step 5, are;heéded: to obtain & pure sample of barium sulfate. In
each of these steps something is: removed from.the residue.

State what is done in each of step 4 and step 5 and identify the substance removed-from the
barium sulfate

évc(r/am
Luhile.. T ,zS /% L/Lté ...... ﬁf/éerpag .................... B

substance removed S‘(J(\LM gog{’ﬂﬂz o ........ e e oreneas
step5 ... [“{ .............. [//Lle ....... bt’(f(&tm ........ Sa[kwe ....... e

[Total. 8]

€D while the diagram for step 3
does contain a funnel, the label line
is not pointing to the funnel. The
candidate needs to look carefully at
the diagram to see what apparatus
is labelled as B. One mark is
awarded for A.

Mark for (a) = 1 out of 2

o This is a fully correct answer,
and a mark is awarded.
Mark for (b) = 1 out of 1

0 A precipitate can be collected
by filtration, but when it is, it will be
the residue and not the liquid which
passes through the filter paper.
Mark for (c) = 0 out of 1

o ‘Rinse’ is an acceptable
alternative to ‘wash’ although, in
both cases, it is better to say that
water is used (so ‘rinse with water’
or ‘wash with water’). However, the
substance removed is either sodium
chloride or sodium sulfate; sodium
alone is insufficient. Hence, one
mark is awarded.

o ‘Heat’ is an acceptable method
of drying, and so one mark is
awarded. However, it should be
water that is removed.

Mark for (d) = 2 out of 4

Total mark awarded =
4 out of 8
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How the candidate could have improved their answer

(a) The candidate correctly identified the stirring rod. However, the label line from B is not pointing to the funnel; it
stops at the conical flask and so the answer given for B was incorrect and only one mark has been awarded.

(b) The process has been correctly identified as filtration and the mark has been awarded.

(c) The candidate gave a type of product that can be collected as the residue rather than the general name for the
solution obtained and so a mark was not awarded.

(d) One mark has been awarded for each of step 4 and step 5. In step 4, the idea of rinsing the barium sulfate is
correct (although it would have been better to say with what the barium sulfate should be rinsed, i.e. water) but the
idea that sodium is removed (rather than sodium chloride) is incorrect. In step 5, heating is an acceptable method
of drying the residue and so was awarded a mark, but the candidate has not identified water as the substance
removed.
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Example Candidate Response — low

Examiner comments

1 Barium sulfate is an insoluble salt. Barium sulfate can. be made by reacting excess. agueous
sodiuin sulfate with aqueous:barium chloride:

sodiuth sulfate + barium ¢hloride — sodium bhloride + bé_,ri’um sulfate ‘
A student made a:$ample of barium sulfate-using the followmg steps.

step 1 "step 2 step 3

residue of solid

ueous' - A
aqueot barium sulfate

sodium sulfate -

“Stir

" aquedus
barium' chloride -+

‘the solid barium suifate was
removed:from the mixture.

the mixture
was stirred

excess aqueous
sodium sulfate was added-
to aqueous: barium chloride

(a) :Name the items of apparatus labelled A and B

...s!m.r.r...\.e) ..... S e

(b) Nanie the process shown-in step 3.

@c(fﬁw’((nne ....... S N )

() The genéral iame for the:solid in step 3 is residue.

State the general name.for the $olution-obtained from the process in'step 3.

e S2 Sedinty.. chlocide..... o e — N s 1]

{d) Two more steps, step 4 and step 5, aré;:nééded to obtain a puré sample of barium sulfate In
each of these steps somethifig is removed from the residue.

State what is done in-each of stép 4 and step.5 and' identify the substance removed from the
‘barium sulfate.

step4 ... The. \eft ..‘lfl!ﬂ.&e’!...(.s&p.‘rz(imm.-...c,)d.o.l&]c/l@..!..:.s....../..C.#.J:...a.p\.}:.:;ﬁ..ﬂ.d\..,....

substance reroved . S_QU\..(..‘f.t.m ...........................................................................................

-~ steps CNoWde 6. @ 22 0cld ofy L\/(M‘ d'bf'///eJ oagid

oco&a! 05 ik er /Hm#e

substance removed

[Total: 8]

0 This answer scores no marks.
The identification of A as a ‘stirring
stick’ is not acceptable. In the
question, candidates are told that
it is used to stir the mixture and so
‘stirrer’ is insufficient. Candidates
should be familiar with the names
of common laboratory apparatus. B
is not a beaker, steps 1 and 2 use
a beaker but step 3 uses a conical
flask.

Mark for (a) = 0 out of 2

e This is a fully correct answer,
and a mark is awarded.
Mark for (b) = 1 out of 1

0 The solution obtained is sodium
chloride solution. However, the
question asks for the general name
(filtrate). It is important to read the
questions carefully.

Mark for (c) = 0 out of 1

o If no answer is given for step
5, then the idea of drying in the last
step (which would be step 4) would
score a mark. However, no mark

is awarded here because, in step
5, water is added again in the form
of an aqueous solution and so the
drying has served no purpose.
Mark for (d) = 0 out of 4

Total mark awarded =
1 out of 8

10
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How the candidate could have improved their answer

(a) Neither of the answers given is sufficient to score a mark. Candidates should know the correct names of
common items of apparatus. The term ‘stick’ was not considered to be an acceptable alternative and the term
‘stirring’ was ignored as they are told in the diagrams that A was used to stir the mixture. The term ‘beaker’ is not
an acceptable substitute for ‘conical flask’.

(b) The process has been correctly identified as filtration and the mark has been awarded.

(c) The candidate gave the specific name of the solution removed by filtration rather than the general name and so
the mark was not awarded.

(d) No marks were awarded as neither step is correct. However, if the candidate had not written an answer in step
5, then the idea of drying as the final step (which would be step 4 in this case) would have been awarded a mark.
That mark could not be awarded here as, after drying, an aqueous solution (which contains water) has been added
which means the drying was pointless. In step 5, the candidate had given a test for chloride ions rather than a final
step in the purification process.

Common mistakes candidates made in this question

(a) Candidates did not always look carefully at the diagram in step 3 and identified the funnel rather than the
conical flask.

(c) Candidates often gave a specific name (sodium chloride or sodium sulfate) rather than the general name.

(d) A common error was for candidates to assume they were dealing with a solution rather than a solid residue
and so they described the process of crystallisation. A careful inspection of the diagram for step 3 would have told
candidates that barium sulfate was the solid residue.

1
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Question 2

Example Candidate Response — high Examiner comments

{a) Use the information in the description of the experiments and the inverted measuring cylinder
diagrams to complete the table.

volume of dilute inverted measuring volume of gas

experiment | drochloric acid/cm? cylinder diagram collected/crm?

(V4

1 (R 08 56

i hm]mmmlnn

09—

o
<t

49

&
[ =] 3
&

(=]
<

i
=

o

s

44

fond
[{» ]

HI!IH!IHH[I!II[ IIJIIH IIEIIHI IIII; i IIII]HII

!
!
&

(=
o©

2,71

L
FEETs]

P

r=)

e o

H <
Em!nuhm]n III(II’HH

]
(]

26

o
bt

o

g

3
mlnnlnn;m lmalun

0 Al five volumes of dilute

(3] | hydrochloric acid are correct, as

are the five readings from the
measuring cylinders. All three marks
are awarded.

Mark for (a) = 3 out of 3

{L
L
]
@

12
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Example Candidate Response — high, continued Examiner comments

e The graph scale is suitable, the
o scale has each large grid square =

10 cm?® (recommended scales are
where each large grid square = 1, 2
or 5 x 10"). Hence marking point M1
is awarded.

@ Al five points have been
plotted correctly. Each datum
° point is shown by an ‘X, this is as

recommended. M2 and M3 are
awarded.

@ The line is a suitable best-fit
straight line. The points do not lie

o on a perfect straight line but there

approximately equal numbers of

points above and below the line. M4

is awarded.

Mark for (b) = 4 out of 4

e The working is clearly shown
e on the graph, the labelling of the

working as being for (c)(i) is helpful.
The reading obtained is correct for
the line drawn. Both M1 and M2 are
awarded.

Mark for (c)(i) = 2 out of 2

e The volume of gas in (c)(i)

is correctly divided by seven. It
would have been better to give the
answer as 4.0 as any volume of gas
between 25 cm?® and 31 cm? will give
an answer of 4 when rounded to the
nearest whole number. However,
the answer is acceptable and so
both marks are awarded.

Mark for (c)(ii) = 1 out of 1

13
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Example Candidate Response — high, continued Examiner comments

o o The candidate correctly
identifies that the gas made will

escape. The mark is awarded.
Mark for (d)(i) = 1 out of 1

e The suspension of the sodium
carbonate in a small tube inside
0 the reaction vessel is an excellent
solution to the problem and is
awarded M1. However, the question
asks for an explanation and the
candidate has not explained how
this change to the apparatus will
prevent the need to remove the
bung and so the loss of gas. An
additional statement that the tube
can be tipped to start the reaction
would gain M2. It is important that
candidates consider the command
word; ‘explain’ requires more to be
0 said than just a description of how
the apparatus is changed.
Mark for (d)(ii) = 1 out of 2

0 This is a correct answer, and
@ the mark is awarded.
Mark for (e) = 1 out of 1

@ The line shown on the graph

is not awarded any marks. If the
concentration of the acid is halved,
then, as the sodium carbonate

is in excess, the volumes of gas
produced will be half of those made
in the original five experiments. One
mark is available for a qualitative
change (a line that shows all of the
gas volumes are lower than in the
original experiment) and a second
mark for a quantitative change

(a line that shows all of the gas
volumes are half of the original
experiment). In this answer, the
lines touch and so, at one point, the
gas volumes are the same, so no
marks are awarded.

Mark for (f) = 0 out of 2

Total mark awarded =
13 out of 16

14
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How the candidate could have improved their answer

* (a) All the data has been recorded correctly and so all three marks have been awarded.

* (b) The graph scale was suitable, each large grid square = 10 cm?® (recommended scales are where each large grid
square = 1, 2 or 5 x 10"). Hence, M1 was awarded. All five points were plotted correctly and so M2 and M3 were
awarded. The candidate used crosses (X) to represent each point; this is the recommended symbol to use. The
line drawn was an acceptable best-fit line. The points are not on a perfect straight line but there were approximately
equal numbers of points above and below the line, so M4 was awarded.

* (c)(i) There was very clear working on the graph and the value read from the graph was correct for the candidate’s
line, so both marks were awarded.

* (c)(ii) The calculation was correct, although it would have been better to give the value as 4.0, as all volumes of
gas from 25 cm? to 31 cm?® would have given an answer of 4 when rounded to the nearest whole number.

* (d)(i) The candidate has correctly stated that gas would be lost and so has been awarded the mark. However, in
(d)(ii), they have described a change to the apparatus rather than explained it. One mark has been awarded for the
change to the apparatus. To gain the second mark, the candidate would have had to go on to say how the reaction
can be started without removing the bung (such as by tipping the tube).

* (e) The answer was correct and a mark was awarded.

* (f) The sketched line should have shown that the gas volume would have been halved if the concentration of the
acid was halved. The candidate has drawn the lines touching at 4 cm? of acid. This is incorrect, and no marks were
awarded.

15



Example Candidate Responses — Paper 6

Example Candidate Response — middle Examiner comments

(a) Use the information in the description of the experiments and the inverted measuring cylinder
diagrams to complete the table.
experiment volume of dilute inverted measuring volume of gas
P hydrochloric acid/cm?® cylinder diagram collected/cm?
‘ op—=
1 \ © 09—% S 6
09—=
=
oyr—=
2 Il TT— “4
09—3
ov—3-
3 {2 og—i L\ L\
09—=
0g—3
05—=
02
s 6 2b
0 0 All five volumes of dilute
hydrochloric acid are correct, as
are the five readings from the
measuring cylinders. All three marks
are awarded.
Mark for (a) = 3 out of 3

16
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Example Candidate Response — middle, continued Examiner comments

o e The graph scale is suitable, the
scale has each large grid square =
10 cm?® (recommended scales are
where each large grid square = 1,
2 or 5 x 10"). Hence marking point
M1 is awarded. Had there been any
points at below 10 cm? or above
o 50 cm?® of acid, we would expect the
graph scale to be extended down to
0cm? or up to 60 cm?®.

e o Four of the five points have
been plotted correctly. However, the

point at (16, 56) has been plotted
at (16,55) and so M2 is awarded
but not M3. The candidate needs
to check their plotting, one way

of doing this is, after plotting the
points, to read off from the graph
where the points are and check the
values against those in the table.

@ The line is a suitable best-fit
straight line. The points do not lie
on a perfect straight line but there
are approximately equal numbers of
points above and below the line. M4
o is awarded.

Mark for (b) = 3 out of 4

e The working is shown clearly on
the graph and the reading obtained
is correct for the line drawn. Both
M1 and M2 are awarded.

Mark for (c)(i) = 2 out of 2

e e The calculation is incorrect as
it uses the data for Experiment 2

rather than the values in (c)(i). The

mark is not awarded.

Mark for (c)(ii) = 0 out of 1

17
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Example Candidate Response — middle, continued Examiner comments

o This answer is an attempt
o to explain why a replacement
bung should be used for each
experiment. However, this is not
what the question asks and so no
marks are awarded. It is important
that candidates read the whole of
the question.
e Mark for (d)(i) = O out of 1

o The candidate’s plan is to pull
the glass tube out of the bung rather
than the bung out of the boiling
tube. The suggestion made does
not solve the problem caused by
removing the bung. No marks are
awarded.

Mark for (d)(ii) = 0 out of 2

0 This is a correct answer, and
o the mark is awarded.
Mark for (e) = 1 out of 1

@ The line drawn is fully correct
@ and so both marks are awarded.
When drawing sketch lines,
candidates are not expected to plot
points on the grid (as they have no
data to plot). However, in this case,
the candidate realises that the gas
volumes will halve and so plots half
the volumes shown in the table.
Both marks are awarded.

Mark for (f) = 2 out of 2

Total mark awarded =
11 out of 16

18



Example Candidate Responses — Paper 6

How the candidate could have improved their answer

* (a) All the data has been recorded correctly and so all three marks have been awarded.

¢ (b) The graph scale was suitable, each large grid square = 10 cm?® (recommended scales are where each large
grid square = 1, 2 or 5 x 10"). Hence M1 was awarded. However, if any of the points had been below 10 cm? or
above 50 cm? of acid, then the scale should have been extended to 0 cm3 and 60 cm3. Four of the five points were
plotted correctly, the point for (16, 56) being plotted incorrectly at (15, 55) and so M2 but not M3 were awarded.
The candidate used crosses (X) to represent each point; this is the recommended symbol to use. The line drawn
was an acceptable best-fit line. The points are not on a perfect straight line but there were approximately equal
numbers of points above and below the line, so M4 was awarded.

¢ (c)(i) There was very clear working on the graph and the value read from the graph was correct for the candidate’s
line, so both marks were awarded.

¢ (c)(ii) The calculation was incorrect. Rather than use the data from (c)(i), the candidate has used the data for
Experiment 2 and so the mark was not awarded; it is important to read instructions carefully to avoid making errors
of this type.

e (d)(i) The candidate did not read the question carefully and rather than explain why the bung must be replaced
immediately after adding the sodium carbonate to the boiling tube, they have tried to explain why the bung must be
replaced by a new bung after each experiment; again, reading the question carefully is important.

e (d)(ii) The candidate described removing the delivery tube from the bung as an alternative to removing the bung
from the boiling tube. This does not avoid the problem of gas loss and so the mark was not awarded.

¢ (e) The answer was correct and a mark was awarded.

¢ (f) The sketched line was shown at half the gas volumes of the line from the original experiment and so both marks
were awarded. When sketching graphs, candidates are not expected to plot points as they have no data, but it is
understandable why, in this case, the candidate has plotted points at half of the values shown in the results table.
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Example Candidate Responses — Paper 6

Example Candidate Response — low

(a) Use the information in the. description of the experiments -and-the inverted measuring cylinde

diagrams to complete the table.

: . t volume of dilute inverted measuring volume of gas
experimen hydrochloric acid/cm?® cylinder diagram c;olrlected/cm3
o¥
! e 08 <% g5
09
» Or—=
2 (o UE—= G
00—=
or—3
= Itk U3
3 (2 - 05—=
09—3
0g
4 L0 ov % 3t
0s
-
= | B
5 s 0e—=
° or—3 @

Examiner comments

“ The volumes of dilute
hydrochloric acid are correct and so
M1 is awarded.

e The candidate has read the

top rather than the bottom of the
meniscus in every case, so every
reading is 1 cm? less than it should
be. Neither M2 nor M3 are awarded.
Mark for (a) = 1 out of 3
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Example Candidate Responses — Paper 6

Example Candidate Response — low, continued

Examiner comments

0 The graph scale is suitable
for the data the candidate has
recorded in the table. The scale
has each large grid square = 5cm?
(recommended scales are where
each large grid square =1, 2 or 5
x 10"). Hence marking point M1 is
awarded. However, the candidate
needs to be careful with their
handwriting as some of the ‘5’s (in
25, 25 and 45) could be misread
as ‘8’s.

0 Although all of the gas volumes
recorded in the table are incorrect,
those incorrect numbers have all
been plotted correctly. Each data
point is shown by an ‘x’; this is as
recommended. M2 and M3 are
awarded.

@ The line is a suitable best-it
straight line. The points do not lie
on a perfect straight line but there
are approximately equal numbers of
points above and below the line. M4
is awarded.

Mark for (b) = 4 out of 4

e The working is shown clearly
on the graph and so M1 is awarded.
However, the volume of gas shown
on the graph is 28 cm? rather than
27 cm?® and so M2 is not awarded.
Mark for (c)(i) = 1 out of 2

€ Atthough the volume in (c)(i)
is incorrect, it has been correctly
divided by 7 and the answer then
rounded correctly and so the mark
is awarded.

Mark for (c)(ii) = 1 out of 1
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Example Candidate Responses — Paper 6

Example Candidate Response — low, continued

Examiner comments

e The candidate correctly
identifies that the gas made will
escape. The mark is awarded.
Mark for (d)(i) = 1 out of 1

0 Collecting the gas in a gas
syringe instead of the inverted
measuring cylinder will not

prevent the bung from needing

to be removed to add the sodium
carbonate. As the change does not
work, no marks are awarded.

Mark for (d)(ii) = 0 out of 2

@ The term ‘better’ is too vague,
it does not necessarily mean it is
more accurate. The mark is not
awarded.

Mark for (e) = 0 out of 1

0 The line shown on the graph

is not awarded any marks. If the
concentration of the acid is halved,
then, as the sodium carbonate

is in excess, the volumes of gas
produced will be half of those made
in the original five experiments. One
mark is available for a qualitative
change (a line that shows all of the
gas volumes are lower than in the
original experiment) and a second
mark for a quantitative change

(a line that shows all of the gas
volumes are half of the original
experiment). In this answer, the
lines touch and so at one point, the
gas volumes are the same, so no
marks are awarded.

Mark for (f) = 0 out of 2

Total mark awarded =
8 out of 16
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Example Candidate Responses — Paper 6

How the candidate could have improved their answer

(a) The candidate was awarded M1 for five correct volumes of dilute hydrochloric acid. Neither M2 nor M3 were
awarded as the candidate read the top of the meniscus in the measuring cylinder diagrams rather than the bottom.
This resulted in all the gas volumes being 1 cm? too small.

(b) The graph scale was suitable for the gas volumes recorded in the table, each large grid square = 5cm?
(recommended scales are where each large grid square = 1, 2 or 5 x 10"). Hence, M1 was awarded. However, the
candidate needed to take care with their writing as the numbers 25, 35 and 45 could easily be misread as 28, 38
and 48. The candidate plotted all five (incorrect) points from the table correctly and so M2 and M3 were awarded.
The candidate used crosses (X) to represent each point; this is the recommended symbol to use. The line drawn
was an acceptable best-fit line, the points are not on a perfect straight line but there were approximately equal
numbers of points above and below the line, so M4 was awarded.

(c)(i) The candidate showed correct working on their graph but has read the gas volume incorrectly, their graph
shows a volume of 28 cm?® so only one of the two marks available was awarded.

(c)(ii) The calculation has been completed correctly and the answer rounded correctly, so the mark was awarded.

(d) The candidate has correctly stated that gas may escape and so was awarded the mark in (d)(i), but in

(d)(ii), they have given a change that would not work, the bung would still need to be removed to add the sodium
carbonate. Changing the method of collecting the gas does not prevent the need to remove the bung. Hence no
marks were awarded.

(e) This answer was too vague to score the mark. Just saying the burette ‘is better’ is not sufficient, the candidate
needed to refer to the improved accuracy.

(f) The sketched line should have shown that the gas volume would have been halved if the concentration of the
acid was halved. The candidate has drawn the lines touching at 6 cm?® of acid, this is incorrect, and no marks were
awarded.

Common mistakes candidates made in this question

(a) Some candidates subtracted the measuring cylinder reading from 100 and so ended up with gas volumes that
increased as the volume of acid decreased.

(b) Those candidates who did not score M4 for the graph line often drew straight lines from one point to the next.
This resulted in the overall line not being straight.

(c)(i) The working was sometimes not shown on the graph.

(d)(ii) The most common answer was to just replace the measuring cylinder with a gas syringe. This does not work,
and no marks are gained. Another common error was to add the acid using a burette (or similar) through the bung.
This gained one of the two marks as, although it does mean the bung does not need to be removed, it will not give
accurate results as the air in the boiling tube is displaced into the measuring cylinder as the acid is added.

(f) The most common error was to have the sketched line touching the experimental results line at one end.

23



Example Candidate Responses — Paper 6

Question 3

Example Candidate Response — high Examiner comments

3 Solution G and solid H were analysed.

tests on solution G

“tests observations

Solution G was divided into-three equal portions
in three test-tubes.

"

test1 )
Sodium hydroxide was added dropwise and white precmntate WhICh dld not
then in excess to the first portion of solution G. dissolve in excess
test 2 ) ) |
- About 1em? of dilute nitric acid followed by a yellow precipitate

few drops of aqueous silver nitrate were added Pt
to the second portion of solution G.

test 3
| About 10cm?® of aqueous hydrogen peroxide the mixture became brown and bubbled;
was added 16 the third portion of solution G. the-gas relit-a glowing splint

The gas prpduqed was tested. R , : Lo

_ - o This correct conclusion is
T . awarded a mark.
‘ Mark for (a) = 1 out of 1

'k‘a)"“lélenti‘fy the gé's produ‘ced in tesi"'3." 0
....................... SRESNN o) 7 1T o E RN S

(b) Use the results of test 1 and test 2 to identify solution G. o o This is an excellent answer

..... CCu Jons.  Oie. O luh! €. rﬁu 1’roa°e doesn’t  re.- and gains both marks, although
% 1 P P ’tw there is no need for the candidate to

d‘%&ﬁ\‘le« ...... in.£x0€88.. l(\- MOH ....... lOd{d‘ea !OQS%(VCQ/ qe‘h exp|ain their conclusion, unless the

pcemPl*Qiee....ﬁ....sS..Q.h&hOt\ G.is.. Co, ......... QMOUM iodide....... 2 question specifically asks for this.
Mark for (b) = 2 out of 2
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Example Candidate Responses — Paper 6

Example Candidate Response — high, continued Examiner comments

tests on solid H
Solid H was hydrated copper(Il) sulfate.
——
Complete the expected observations.
(c) About half of solid H was placed in a boiling tube and heated using a Bunsen burner.
observations (‘-Q\OWd\N\QQ, ....... ‘QPQM, ..... b\)\keﬂ":‘?h)ﬂ(mo .........
Snce. wokes. Tuens. copperiSmltode. oL n. .o 2

(d) Aflame test was carried out on solid H.

observations ................. Cﬁ feen. .. “‘ \ene.eolonwr [

The remaining solid H was placed in a boiling tube. About 10 cm? of distilled water was addéd to the
boiling tube. The tube was shaken to dissolve solid H and form solution H.

Solution H was divided into two approximately equal portions in two test-tubes.

(e) Aqueous ammonia was added dropwise and then in excess to the first portion of soluticn H.
e observations b\M&Pre,eipﬁ‘ake/‘ﬁ)rmec\u}\t!\o\mmor\?o;ts
-odded. dropuire.... a0d...precipitore...edissolve . fnfe. blue. ..

(f) Approximately 1cm? of dilute nitric acid followed by a few drops of aqueous barium nitrate were
added to the second portion of solution H. " »

’ - ) N L AU R
observations ........... \t\i}\\"’ef‘PCtC«LPltﬂie*gof‘mg ..... e [

, " [Total: 10]
P23

o One mark is awarded for the
colour change from blue to white.
The second mark available is not
awarded as, although the answer
suggests the candidate knows
water will be lost, they do not give
an observation related to this (such
as the formation of condensation at
the top of the tube).

Mark for (c) = 1 out of 2

o Green is an acceptable flame
colour for copper(ll) ions and so a
mark is awarded.

Mark for (d) = 1 out of 1

e One of the three marks
available is not gained for this
answer as both the precipitate and
the final solution are the same
colour (blue). To gain the third mark,
the candidate needs to make it clear
that the solution formed is a darker
blue than the precipitate. This can
be done by either describing the
precipitate as ‘light blue’ or the final
solution as ‘dark blue’.

Mark for (e) = 2 out of 3

0 The mark is gained for this
correct observation for a positive
sulfate ion test.

Mark for (f) = 1 out of 1

Total mark awarded =
8 out of 10
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Example Candidate Responses — Paper 6

How the candidate could have improved their answer

* (a) The candidate correctly identified the gas as oxygen and so the mark was awarded.

* (b) The answer given was very clear and fully correct and so both marks were awarded. Although it should be
noted that candidates are not expected to explain their conclusions unless this is specifically asked for in the
question.

* (c) The answer the candidate gave suggested strongly that they understood that water was being lost. However, as
they gave no observation related to steam being formed (such as condensation forming at the top of the tube) only
one mark was awarded; this being for the correct colour change.

* (d) The correct flame colour was awarded one mark; (dark) green or blue-green are acceptable flame colours for
copper(ll) ions.

* (e) Only two of the three marks were awarded, the error was one of omission since, from the answer, it was not
clear that the solution formed was darker than the initial precipitate. The third mark would have been awarded if the
precipitate had been described as ‘light blue” or the final solution as ‘dark blue’.

» (f) The mark for the correct observation in a positive sulfate ion test was awarded.

26



Example Candidate Responses — Paper 6

Example Candidate Response — middle

Examiner comments

3 Solution G and solid H were analysed.

tests on-solution-G

tests

obseivations’

in three test-tubes.

L Tl TR

test1’

' Sodium hydroxide was added dropwise and

| then in excess to thé first portion-of solution G. |

| Solution G was divided info:threg equal portions. |

T}

white precipitate-which did.not
dissolve in excess

|test2”

Aboul't,'1-cma ofdilute nitric.acid followed by a-
few drops of aqueous silver nitréte were added
{-to-thé:second-portion of solution:G.

_yeliow precipitate

test3

| About 10cm® of aquéous hydrogen peroxide
* [ Was added to the third pottion of golution"G.
‘| The gas.produced was tested.

the-mixture becafme browri and bubbled;
the-gas relit a- gloWwing-splint

-(a) ‘Identify the gas produced-in test 3.

“ This correct conclusion is
awarded a mark.
Mark for (a) = 1 out of 1

o One mark is awarded for the
identification of the iodide ion. From
the three attempts the candidate
makes at identifying the metal

ion, it is clear they know which
cations form a white precipitate
with aqueous sodium hydroxide but
are not sure which one does not
redissolve in excess.

Mark for (b) = 1 out of 2
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Example Candidate Responses — Paper 6

Example Candidate Response — middle, continued Examiner comments

tests on solid H.

Solid H was hydrated copper(Il) sulféte.

Complete the expegcted observations. . 0

(c) About half of solid H was placed in a boiliﬁg.‘tube and‘heated using a Bunsen burner.
observations 'D\MQQ/\Q\dra’YQO\LO\??Wsu\(T\QW’MmW\N*QOt'f\d ......
v RSN OO R S S

(d) A flame test was carried out on solid H.

observations b\MQM%'wx—\QV"’Q .......... 1

1
i

The remaining solid H was placed in a boiling tube. About 10cm? of distilled water was added to the
boiling tube. The tube was shaken to dissolve solid H and form solution H.

Solution H was divided into-two approximately-equal portio§ two test-tubes.
(e} Aquecus.ammonia was-added dropwise and then.in.exCEss to.the first partion of solution H. -

(fH Approximately 1cm?® of dilute nitric acid followed by a few drops of aqueous barium.nitrate were
added to:the second portion of solution H.

observations ............ w¥iER \)\"euv\m’r& .................................................. o 1]

[Total: 10}

s
v

0 One mark is awarded for the
correct colour change. To gain the
second mark, the candidate needs
to give an observation that shows
that water is given off, such as the
formation of condensation at the top
of the tube.

Mark for (c) = 1 out of 2

o As in (b), the candidate shows
some indecision. No mark is
awarded for the colour being blue.
The correct colour is blue-green.
Although green alone is acceptable,
blue alone is not.

Mark for (d) = 0 out of 1

e One of the three marks
available is not gained for this
answer as both the precipitate and
the final solution are the same
colour (blue). To gain the third mark,
the candidate needs to make it clear
that the solution formed is a darker
blue than the precipitate. This can
be done by either describing the
precipitate as ‘light blue’ or the final
solution as ‘dark blue’. The answer
could also be clearer by stating the
precipitate forms when the aqueous
ammonia is added dropwise, and
then dissolves when it is added in
excess.

Mark for (e) = 2 out of 3

e The mark is gained for this
correct observation for a positive
sulfate ion test.

Mark for (f) = 1 out of 1

Total mark awarded =
6 out of 10
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How the candidate could have improved their answer

* (a) The candidate correctly identified the gas as oxygen and so the mark was awarded.

¢ (b) The answer given was only partially correct and one mark was awarded for the identification of the iodide ion.
From the attempts the candidate made at the identification of the cation, it is evident that they knew which ions
formed white precipitates with aqueous sodium hydroxide but not what happened in excess.

¢ (c) One mark was awarded for the correct colour change. However, to gain the second mark, the candidate needed
to give an observation which is the result of steam being given off, such as condensation at the top of the tube.

¢ (d) The flame colour given was not acceptable. The expected answer was blue-green and, while green alone would
have been accepted, blue alone was not. From the crossings out in (b) and (d), it seems that the candidate was
not confident with their knowledge of qualitative ion tests.

* (e) Only two of the three marks were awarded. The error was one of omission since, from the answer, it was not
clear that the solution formed was darker than the initial precipitate. The third mark would have been awarded if the
precipitate had been described as ‘light blue’ or the final solution as ‘dark blue’. The answer could also be improved
by making it clear that the precipitate formed as a result of adding drops aqueous ammonia and the redissolving
occurred with excess aqueous ammonia.

* (f) The mark for the correct observation in a positive sulfate ion test was awarded.
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Example Candidate Responses — Paper 6

Example Candidate Response — low Examiner comments

3  Solution G and solid H were analysed.

tests on solution G

tests ' observations
Solution G was divided into-three.equal portions
{in three test-tubes.
test1
. m3
Sodium hydroxide was added dropwise and white precipitate which did not
then In excess to the first portion of solution G. dissolve in excess
test 2
lodiine,
About 1cm? of dilute nitric acid followed by a yellow precipitate
few drops of aqueous silver nitrate were added
| to-the second portion of solution G. .
test3
.| About 10cm® of aqueous hydrogen peroxide the mixture became brown and bubbled;
'was added-to the third portion-of solution G. thé gas relit a.glowing splint ‘
The gas produced was tested. ) P

(a) Identify the gas produced in test 3.

L ————— 1 | @ No marks are awarded as the
gas is incorrect.
Mark for (a) = 0 out of 1

o One of the two marks available
is awarded. While the identification
of solution G as an iodide is correct,
it is not an aluminium compound.
Aluminium iodide solution would
form a white precipitate with
aqueous sodium hydroxide, but
that precipitate would redissolve in
excess.

Mark for (b) = 1 out of 2
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Example Candidate Responses — Paper 6

Example Candidate Response —

low, continued

Examiner comments

tests on solid-H

Solid H was hydrated copper(Il) sulfate.

Compléte the expected observations.

(c) Abdut‘half of solid H was placed.in a boilingiubé-and heated using a Bunsen burher.

observations ... aMydeos. .. COPe\'@T-)S\)\@a-\e,e ............................................

(d)- Aflame test was carried out on solid H.

.rgreen-..:(%\.qm.e...o............: ...................... S — [1]

observations .........
The remaining solid-H.was placed in.a.boiling tube About 100m. “of distilied waterwas: added to the
boiling tube. The tube was shaken to dissolve. solid-H and form solution-H.
SolutionH was divided into two approximatély equal portions in two test-tubes.

(e} Aguepus-ammonia:was added dropwise and the'_njin excess fo.the first ‘portion of-solution:H.

(f) Approxmately 1om® of dilute nitricacid followed by-a few drops.of:: aqueous barium nltrate were
added to the second portion: of solution H. . .

observations ......NQ..c¥ANGes | G ................................. e beneneenna vt [1

[Total: 10]

o This answer gives the name of
the product rather than describes
the observations expected, and

so no marks are awarded. It

is important to read questions
carefully so that the answer given
fits the question asked.

Mark for (c) = 0 out of 2

o Green is an acceptable flame
colour for copper(ll) ions and so a
mark is awarded.#

Mark for (d) = 1 out of

© Whike the candidate correctly
states that a precipitate forms, the
colour of the precipitate is incorrect
and so M1 is not awarded. No gas
forms and so the remainder of the
answer does gain any marks.

Mark for (e) = 0 out of 3

0 This answer is incorrect and so
no mark is awarded. At the top of
the page, candidates are told that
the compound is a sulfate, and they
should recognise this as the sulfate
test.

Mark for (f) = 0 out of 1
Total mark awarded =
2 out of 10
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Common mistakes candidates made in this question

* (a) The candidate identified the gas incorrectly and so the mark was not awarded. Candidates need to be familiar
with the qualitative gas tests.

* (b) The answer the candidate gave was only partially correct and one mark was awarded for the identification of
the iodide ion. The cation was identified as aluminium and while this does give a white precipitate with aqueous
sodium hydroxide, the precipitate would redissolve in excess.

* (c) The candidate gave a correct identity of the solid product formed. However, the question asked for observations
and not an identity and, as no observations were given, no marks were awarded.

* (d) The correct flame colour was awarded a mark; (dark) green or blue-green are acceptable flame colours for
copper(ll) ions.

* (e) Although the candidate correctly stated that a precipitate formed, the colour of the precipitate was incorrect and
so M1 was not awarded. The remainder of the answer in (e) also did not gain any marks as the candidate said
a gas is formed (which is incorrect and even if a gas had been formed, that statement is not an observation as a
colourless gas cannot be seen, it would have been effervescence that was observed) and then went on to test that
gas.

» (f) The candidate did not link the fact that they were told at the top of the page that the substance was a sulfate
with the sulfate ion test being carried out, no mark was awarded.

Common mistakes candidates made in this question

* (b) There was often confusion over which cation that produces a white precipitate with dropwise addition of
aqueous sodium hydroxide was present. Zinc and aluminium were common incorrect answers.

¢ Many candidates did not comment on the formation of steam which would result in droplets of condensation at the
top of the tube or a white vapour to come out of the top of the tube.

¢ (e) The most common errors were for the precipitate to either not dissolve in excess or for the final solution not to
be a darker blue than the original precipitate.
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Example Candidate Responses — Paper 6

Question 4

Example Candidate Response — high Examiner comments

4  The mineral epsomite contains(hydrated magnesium sulfate) When epsomite is heated strongly, it
loses water and eventually becomes(anhydrous magnesium sulfate!

Plan an investigation to find the percentage by mass of water in a sample of epsomite. Your plan

should include how you would calculate the(percentage) y mass of(wateDm epsomite.
You have access to common laboratory apparatus.

.ui?«xgm.\'g..scg\e.....Qme,..3.&:3\@):1&1@..Am..m:aa..\n..gr%....l.w.m.‘.m’:e,...th.d@m.,.e
TRen. e epomie. ... e, Stranghy. heaked. and). peeedin. £ hy holdiag
JE.GURX. G NS0, DOrNEL WIE. GraBng k.. i 2exop. Al Se5EY ..
P4LCauAM. L. L2 AeEN. INdo. conshevain. ek ge. glaves.. and:- g 9ole
€+ Ve ior. e, cendusing. e, eshn). pneees. One. 8019, 1es. Xen...
.mmpxeaao,..&{ne..mn.uv.ydm,s...mggms‘mm.ao}pb.cm,w'x.\\..m..m;.m..mgmn....
oo likple. k.. The.... mass. . de. ven. cpsomﬁe (ol 0o 2. R0 SHCE...

Falbavsel mqaarg Tne..next. 2tep. @) 1. 40.ue. ths. dva de. Aeedy......
CENLIGHE: LS, GBS ORI W0 ST, e

o One mark, MP1, is awarded for
weighing the sample of epsomite.

o One mark, MP3, is awarded
for heating the sample of epsomite
strongly. However, the sample is
being held in tongs which may
lead to parts of it falling off and
being lost. The sample should be
placed in a suitable container, such
as a crucible. Hence, MP2 is not
awarded.

e Although the candidate says
that when the heating process is
complete, the final product will be
anhydrous magnesium sulfate, they
have not said how we know when
the process is complete. The idea of
heating to constant mass is omitted.
Hence, MP5 is not awarded.

o MP4 is awarded for finding the
mass of the mineral after heating.

e The change in mass is
calculated; this change being the
mass of water lost. Hence, MP6 is
awarded.

0 The final calculation of the
percentage water in the sample of
epsomite is correct and so MP7 is
awarded.

Total mark awarded =
5 out of 6
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Common mistakes candidates made in this question

The candidate gave the basis of clear method that would have enabled them to find the percentage of water in the
epsomite. The steps were in a logical sequence, and this suggested the candidate thought through their answer
before writing it down. Marks have been awarded for:

[

o

o

o

o

weighing the epsomite (line 1)

heating the epsomite strongly (line 2)

weighing the solid residue after heating (line 8)
calculating the mass of water lost (lines 9 and 10)
calculating the percentage water (equation at end).

To improve, the epsomite needs to be placed in a container which will avoid loss of solid during the heating, but
allow water to escape as a gas. Holding it with tongs (line 4) is not suitable; a crucible is the ideal receptacle.

The candidate also gave no indication of how we would know when to stop heating (line 7). The easiest way to be
sure all of the water has been removed is to ‘heat to constant mass’.
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Example Candidate Response — middle Examiner comments

4 The mineral epsomite contains hydrated magnesium sulfate. When epsomite is heated strongly, it
loses water and eventually becomes anhydrous magnesium sulfate.

Plan an investigation to find the percentage by mass of water in a sample of epsomite. Your plan
should include how you would calculate the percentage by mass of water in epsomite.
You have access to common labaratory apparatus.

o e Meascee Huaveess o f o ep sontbe wsing e electconic

l””\o“"ce— ok cecomcol i

T BHSJMMD\ """"""

0 MP1 is awarded for finding the
initial mass of the epsomite.

e The sample is being held in
tongs. This will lead to the loss of
small pieces of the mineral during
heating and so is not suitable.

A suitable container, such as a
crucible, is required. Hence MP2 is
not awarded.

o Holding the sample ‘near a hot
flame’ is not sufficient. If the sample
is held a few centimetres to the
side of the flame, it will not get hot
enough to lose water. Hence, MP3
is not awarded.

o The candidate makes no
suggestion as to how we will

know that all the water has been
removed; heating for a few minutes
is insufficient detail. Hence, MP5 is
not awarded. The candidate needs
to describe the process of heating
to constant mass.

© While MP4 is awarded for the
use of a balance after heating, the
instruction would be improved by
stating that the mass of the sample
is found.

e MP6 is awarded for the clear
calculation of the mass of water.

o MP7 is awarded for the
correct formula for calculating the
percentage of water.

e Throughout the plan, the
candidate uses bullet points. This
is often seen in answers to the
planning question and is perfectly
acceptable; the use of bullet points
can make writing a multi-step plan
much easier.

Total mark awarded =
4 out of 6
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Common mistakes candidates made in this question

The candidate wrote the entire plan as a set of bullet points. This is perfectly acceptable and is often a good way
to write a multi-step plan. The steps were in a logical sequence, and this suggested the candidate thought through
their answer before writing it down. Marks have been awarded for:

o finding the mass of the epsomite (line 1)

o finding the mass of the solid after heating (lines 7 and 8)
o calculating the mass of water lost (lines 9, 10 and 11)

o calculating the percentage water (lines 12, 13 and 14).

To improve on line 3, the sample was held in tongs rather than in a suitable container such as a crucible and, rather
than being heated strongly, it was held near a Bunsen flame. This is insufficient as if held a few centimetres to the
side, it would not become hot enough to lose water. The candidate also told us that it was held near the Bunsen
flame for a few minutes and made no attempt to describe how we would know all the water had been lost. The
easiest way to be sure all the water has been removed is to ‘heat to constant mass’.
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Example Candidate Response — low

Examiner comments

4 The mineral epsomite contains hydrated magnesium sulfate. When epsomite is heated strongly, it
loses water and eventually becomes anhydrous magnesium sulfdte.

Plan an investigation to find the percentage by mass. of water in a sample of epsomite. Your plan
should include how you would calculate the percentage by mass of water in epsomite.
You have access to co laboratory apparatus. .

Moss  oF wadler w epSemiie:

0 As the task is to plan an
investigation to fine the percentage
by mass of water in epsomite, there
is no point in finding the volume of
the epsomite. However, additional
unnecessary steps which do not
contradict correct steps are ignored.
Hence MP1 is awarded for finding
the mass of epsomite.

o MP2 is not awarded as a
boiling tube is not a suitable
container. Use of a boiling tube
would result in the condensation of
water droplets on the cooler upper
parts of the boiling tube walls and
so the water would not be easily
lost.

0 It is a relatively common

error for a candidate to state that
something is heated under a
Bunsen rather than over a Bunsen
and this error is ignored and MP3 is
awarded.

o There is no indication of how
we know when all of the water

is driven off and so MP5 is not
awarded.

© Finding the volume of the
anhydrous magnesium sulfate is
not useful, as the mass has not
been found MP4 is not awarded.

e Rather than fining the mass
of water lost, the candidate is
calculating the relative molecular
mass of water and so MP6 is not
awarded.
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Example Candidate Responses — Paper 6

Example Candidate Response — low, continued Examiner comments

e e A 7 O ORI — o The method for calculating the
P_ ' o ' _ percentage of water is incorrect.
e Use of this equation would mean
the larger the starting mass
of epsomite, the smaller the
percentage water would be.

e Despite measuring the volumes
of epsomite and anhydrous
magnesium sulfate, no use has
been made of these measurements.
The candidate needs to read
through there answer, the fact

that measurements are made and
not used suggests that there is
something wrong with the some
aspects of the plan.

Total mark awarded =
4 out of 6

Common mistakes candidates made in this question

+ The candidate made some progress with the plan but there were slips and omissions which meant many of the
available marks have not been awarded. Marks have been awarded for:

o finding the mass of the epsomite (line 1). The candidate also found the volume of the epsomite, but this
measurement was irrelevant and was ignored.

o Heating the epsomite strongly (line 2). The candidate said that this should be done ‘under a Bunsen burner’.
Heating under a Bunsen rather than over a Bunsen is a relatively common error and has been ignored.

* However, on line 2, the candidate told us that the epsomite should be placed in a boiling tube. Use of a boiling tube
results in the condensation of water droplets on the cooler upper parts of the boiling tube walls. These droplets
then run back down to the bottom of the tube and rehydrate the solid and they can also cause the tube to crack.
On line 3, the candidate told us to heat the epsomite until it became anhydrous magnesium sulfate but gave no
suggestion as to how we would know when this was. The easiest way to be sure all the water has been removed
is to ‘heat to constant mass’. On lines 3 and 4, we were told to find the volume of the anhydrous magnesium
sulfate, as the aim is to find the percentage by mass of water. Finding the volume of the solid is of no help. In
the final calculation, the candidate found the relative molecular mass of the water and then divided that by the
mass of the epsomite. This does not find the percentage by mass of water in the sample. If the candidate had
read through their answer, they may have noticed that they made no use of the volumes they measured, and that
no data obtained after heating was used. This may have made them think there was something wrong with the
measurements they have taken and with the calculation performed, and so they could revisit their answer and
make appropriate changes.

Common mistakes candidates made in this question

* Not planning out the approach/method before starting to write the answer.

* Heating in a boiling tube or test-tube rather than a crucible.

» Not stating how they could tell when all the water had been removed from the sample of epsomite.
» Missing out the ‘x 100’ when calculating the final percentage.
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