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Example Candidate Responses: Paper 6

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Chemistry (0620), 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 to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, 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
will have to do to improve their marks. At the end there is a list of common mistakes candidates made in their
answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

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

Question Paper 31, June 2016

Question paper 0620_s16_qp_31.pdf
Mark scheme 0620_s16_ms_31.pdf

Question Paper 41, June 2016

Question paper 0620_s16_qp_41.pdf
Mark scheme 0620_s16_ms_41.pdf

Question Paper 61, June 2016

Question paper 0620_s16_qp_61.pdf
Mark scheme 0620_s16_ms_61.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 6

How to use this booklet

Example Candidate Response - middle Examiner comments

1 Prolons, neutrens and elecirons are subalomic parbicles,

i o The candidate needed to
{a) ir;:laﬁatalﬂeIuslnﬂhemhﬂwmmmdrelﬂlhednrgeafamm a nautron and an realise that relative charge

[ pascte | rolatvemass | m|-a;jwfm /}_&ads_ﬂ_uﬂhm_su_ﬂ_ﬂ.ﬂ.dﬂ\

Examiner comments are \

/Answers by real candidates in exam s alongside the answers,
conditions. These show you the types of L linked to specific part of the
answers for each level. i€ answer. These explain

B where and why marks were
Discuss and analyse the answers with awarded. This helps you to
your learners in the classroom to interpret the standard of
improve their skills. ' Cambridge exams and

\_ / eak. anth, Sane. 620, | helps your learners to

= - e oM. .. @ | refine exam technique.

(i) Explain why the two isotopes of bromine have the same chemical properies. \\ /
Bemuil. mey. o of. Me Fame. clement., o Same........ j[izfggs_rse UnTuﬁ;E‘l:*r'”;f ’E‘;Lﬂrg
IR ORI s s 1| electrons.

() The table shows the number of protons, neutrons and slectrons insome atoms and lons, Mark awarded for(b) =
Complet the tabk, 2outd

How the candidate could have improved the answer

(b) (ii) The candidate needed to realise { This explains how the candidate could have improved the
than positive and negative forproton an| ,ngwer. This helps you to interpret the standard of Cambridge

(c) The candidate failed to include the exams and helps your learners to refine exam technique.

Common mistakes candidates made in this question

(a) Failing to give relative masses and refafive cha This describes the common mistakes candidates made in

answering each question. This will help your learners to
avoid these mistakes at the exam and give them the best
(b) (ii) Failing to state that it is the number of outef chance of achieving a high mark.

(b) (i) Failing to recall that isotopes are atoms.

Cambridge IGCSE Chemistry (0620) 5
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6

Assessment at a glance

All candidates must enter for three papers.

Paper 1 45 minutes
A muitiple-choice paper consisting of 40 items
of the four-choics type.

This paper will test assessment objectives
ADT and ACZ. Questions will ba based on the
Cora syliabus content.

This paper wifl be weighted at 30% of the

final total mark.
Paper 3 1 hour 15 minutes

A wiritten paper consisting of short-answer
and structured questions.

This paper will tast assessment objectives
ADT and ACZ. Questions will bo based on the
Cora syliabus content.

BD marks
This paper will ba waighted at 50% of the
final total mark.

Extondad candidatas taka:

Paper 2 45 minutes
A muitiplechoice paper consisting of 40
itemns of the four-choice type.

This paper wiil test assessmeant objectives
ADT and ADZ. Duestions will be based on
the Extended syliabus content {Core and
Supplament).

This papar wiil be weighted at 30% of the
final total mark.

Paper 4 1 hour 15 minutas
A written paper consisting of short-answer
and structured guestions.

This paper will test assessmant objectives
ADT and AD2. Questions will be based on
tha Extanded syllabus content {Core and
Supplament).

80 marks

This papar will be waighted at 50% of the
final total mark.

Paper 5 1 hour 15 minutes

Practical Test

This paper will tast assessment objective ADZ.
Questions will ba based on the experimeantal
skilks in Section 7.

The paper is structured to assess grade ranges
ArG.

A0 marks

This paper will be weighted at 20% of the final
total mark.

1 hour

Paper 6

Altamative to Practical
This paper will test assessment objective ACI.
Cuestions will be based on the expenmental
skills in Saction 7.

Tha paper is structured to assess grade ranges
A5

40 marks

This paper will ba weightad at 20% of the final
total rmark.

Teachers are reminded that the latest syllabus is available on our public website at

www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 6

Paper 6 — Alternative to Practical

Question 1

‘ Example Candidate Response — Question 1, High Examiner comments

1 The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and 0
ethanol, boiling point 76°C. The mark scheme has

‘fractionating column’ but the
answer given is close enough to
score a mark

£ racH
Cod {8 die 9 ‘Water' is all that was
required for each of these labels,
but the answers given are still
better.
water and

9 The word ‘tripod’ alone
scores the mark but the word
‘stand’ alone would not.

ethanol mixture

tripod (3 ) Mark awarded for (a) =
2pcnd 2 out of 2
(a) Complete the boxes to name the apparatus. [2] Mark awarded for (b) =
(b) Label the arrows on the condenser. [ 1 OUt Of 1
(c) Identify one mistake in the apparatus. o r;o Thedcandidt?]te doeks nor: use
the wording in the mark scheme,
O'QPU:) f\ﬂ """ beod....0 bw el o ML Bt it s clear from their answer

that they understand this.

Mark awarded for (c) =
1 out of 1

(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water 6 An incorrect answer has: been
and ethanol mixture? crossed out and replaced with the

harel. i Harpaie @ iy | correct one. Itis important that
incorrect answers are completely
[Total: 71 | deleted by candidates. If two
conflicting answers are given, no
marks are scored.

Mark awarded for (d) =
2 out of 2

@ Almost the exact words on
the mark scheme. It was not
necessary for the candidate to
state that an electrical heater
would avoid the risk of fire.

Mark awarded for (e) =
1 out of 1

Total mark awarded =
7 out of 7

Cambridge IGCSE Chemistry (0620) 7



Example Candidate Responses: Paper 6

How the candidate could have improved the answer
(a) The correct name is ‘fractionating column’ but the answer given was close enough for a mark. The word
‘stand’ with ‘tripod’ was not really necessary.

8 Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Middle

1

The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and
ethanol, boiling point 78°C.

alan
S out
/
ke " o condenser
o A
i Ung |

txiped o heat heat
Stond
- (a) Complete the boxes to name the apparatus. 2]
(b) Label the arrows on the condenser. 1

+ (c) Identify one mistake in the apparatus.

,,,,, J{\mg{)pmd@m@m,m (4) (1]

{d) Which liguid would collect first? Explain your answer.

(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water
and ethanol mixture?

O (AN Cho0SE Ao exack Mn{)@ram e {1

[Total: 7]

Example Candidate Responses: Paper 6

Examiner comments

0 The candidate gives the
name of a piece of apparatus
with a similar shape but is
clearly not familiar with the
name specified in the mark
scheme.

9 No problems here. The
word ‘water’ would have
sufficed but there is nothing
wrong with the answer given.
Simply labelling ‘in’ and ‘out’
would not have scored marks.

9 The word ‘stand’ is
superfluous and would not
have scored marks if used
alone.

Mark awarded for (a) =
1 out of 2

Mark awarded for (b) =
1 out of 1

0 The mark scheme has
‘heat applied under the
beaker’, but, since the beaker
contains the condensed liquid,
it is clear what the candidate
means and the answer is still
judged to be correct.

Mark awarded for (c) =
1 out of 1

@ A straightforward answer
which almost exactly matches
the mark scheme.

Mark awarded for (d) =
2 out of 2

@ It is true that an electrical
heater allows the choice of a
particular temperature. This is,
however, not important in this
experiment and it is not the
reason given in the mark
scheme.

Mark awarded for (e) =
0 out of 1

Total mark awarded =
S5outof7

Cambridge IGCSE Chemistry (0620) 9



Example Candidate Responses: Paper 6

How the candidate could have improved the answer
(a) The piece of apparatus looks similar to a burette but isn’t one. The candidate needed to give the correct

name here.

(c) The candidate should have used the wording in the mark scheme which has ‘heat applied under the
beaker’ or something similar, but, since the beaker contains the condensed liquid, this answer was allowed.

10  Cambridge IGCSE Chemistry (0620)



Example Candidate Responses: Paper 6

Example Candidate Response — Question 1, Low Examiner comments

1 The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and o .
ethanol, boiling point 78°C. The candidate appears not

to know the name of this piece
of apparatus, perhaps because
they haven’t seen or done this

experiment.

mgws’u\r‘my
cylinder o 9 No answer given here.
Candidates sometimes fail to
answer questions which do not

involve writing an answer on a

line.
water and s
et e © Correct and to the point.
f Mark awarded for (a) =
heat
Trlpoa 9 1 out of 2
Mark awarded for (b) =
(a) Complete the boxes to name the apparatus. [2] 0 out of 1
(b) Label the arrows on the condenser. M1 0 .
colteetiny Here the candidate has
S e A deleted a correct answer only
e sy g s el b Heat ﬂ\pp'n?a on' burretie. to replace it with a wrong one.
C = T G J o ..... 8| The use of the word ‘burette’
makes it wrong even though
(d) Which liquid would collect first? Explain your answer. the word ‘collecting’ has been
LS added. It is not wise for
AN AREY 5 boCONSE.... ki .. ‘75"4:“3’??6{“ 20, {rom candidates to use words which
eirhanol R nEe R SRS e DREE R RS Sl B they don’t understand.
(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water Mark awarded for (c) =
and ethanol mixture? 0 out of 1
....E-Tmf,...qc.c.ur.axtffi...,h.@?arEK.n/Q..:...Q........ 1]
[Total: 7] 6 The initial answer is wrong

here, and so the reason,
although there is some truth in
it, cannot be correct either.
Again, the candidate appears
to be unfamiliar with this
experiment.

Mark awarded for (d) =
0 out of 2

@ An electrical heater may
result in ‘accurate heating’ but
this is not the reason why it is
used in this case.

Mark awarded for (e) =
0 out of 1

Total mark awarded =
1outof7

Cambridge IGCSE Chemistry (0620) 11
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How the candidate could have improved the answer

The candidate was clearly unfamiliar with this experiment. It is in the syllabus and it is essential that
candidates attempting this paper have had experience of practical work. This paper is NOT an alternative to
practical work but an alternative way of assessing practical work.

Common mistakes candidates made in this question

(e) The commonest wrong answer to this question was stating that the electrical heater was used to provide
accurate heating, rather than because ethanol is flammable.

Cambridge IGCSE Chemistry (0620)
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Question 2

Example Candidate Response — Question 2, High Examiner comments

2 Astudent investigated the'react[on_ between aqueous sodium carbonate and two different sclutions
of dilute hydrechloric acid, A and B.
The reaction is:

Na,COyaq) + 2HCI(ag) — 2NaCi(aq) + H,O{) + CO,(g)
Three experiments were carried out,
(a) Experiment 1

Using a measuring cylinder, 25cm® of aqueous sodium carbonate were poured inio a conical
flask.

Thymoiphthalein indicator was added to the conical flask,

A burstte was filled up to the 0.0cm® mark-with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colouir.

Use the burette diagram to record the reading in the table.

final reading
Exparimant 2
Experiment 1 was repeated using methyl orange indicatar instead of thymolphthalein.

WMethyl orange is red-crange in acidic solutions and yellow in alkaline solutions.
Use the burette diagrams to record the readings in the table and complete the table.

Initial reading final reading
) experiment 1 . experiment 2
|final burette readingicm:‘ ' 122 3G.4,
initial burette reading/cm? O F 19.%
°© , Mark awarded for (a) =
difference/cm?® 1% 9, 96 4 out of 4

141

Cambridge IGCSE Chemistry (0620) 13
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Example Candidate Response — Question 2, High

{b) -What colourchange was observed in'the flask in expetiment 27

from e LTSN PRSP (- TP %) ‘E(llﬂ%ﬁ. 11

{c) Experiment 3
Experiment 1 was repeated using solution B of acid instead of sclution A.

Use the burette diagrams to record the readings in the table and complete the tabie.

III‘ I|I|l||i||il I] LHL
2] o

0
initiel reading final reading
experiment 3
final burette reading/cm® .16, 5 e
initial burette readingfcm" 4.9 /; P
difference /em? £

[2]
{d} Suggest one observation, other than colour change, that is made when hydrachloric acid is
added to sodium carbonate,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Efeovesence... o vbbhea . dh e coounless. g9A.. [1]

s p L{
(e} -Complste the sentence below. : (cartasn doade)
Experiment - needed the largest voiume of hydrochloric.acid to change the colour of the

ifidicator. 1]

{fi What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate? -

........................ i) 5mgjaﬁmre’&€-o [

Examiner comments

Mark awarded for (b) =
1 out of 1

Mark awarded for (c) =
2 out of 2

Mark awarded for (d) =
1 out of 1

Mark awarded for (e) =
1 out of 1

Mark awarded for (f) =
1 out of 1

0 Parts (a) to (f) are all
correct.

Cambridge IGCSE Chemistry (0620)




Example Candidate Responses: Paper 6

Example Candidate Response — Question 2, High Examiner comments

L&.\‘@f d:\b"’ 9 ‘No change’ is correct but
£4 .
¥ &9&«“ x the reason given does not
Oﬂr . .
(g} What would be the effect on the results, if any, if the solutiohs of odium carbonahla were rea"y apply' The candidate is
warmed bsfors adding the hydrochloric acid? Glve a reason for your answer. perhaps implying that the
effect on reSUts ..... FEERR.... M. LAADGE o concentration of the
e e e 4o cd " N e carbonate is not changed as
L reason . T¥E L hiu@ 40 6 LOOMpOte . SOdinm., L. ross v oAl . [
W . 2 a re§qlt, but this is not
explicit.
{h) (i} Determine the ratio of volumes of dilute hytirochloric-acid used'in experiments 1 and 3.
0 Nl e yoi o £ o Mark awarded for (g) =
LERpRTIONEN SO QDM NOMRNE. ..ok Ecs toneadl LS 1] 1 out of 2
= — 924
(ii) Use your answer to {h){i) to deduce how the concentration of solution A differs from that
of solution B. i i
X Han 0 9 The candidate gives the
.-,,.,,.,.aﬂgmhon......k....,iie-.,,..,nwm.,....m.hmt\arcd..,.ﬂdnuhm ..... ég Wwiien [1] ratio as 2:1 but an answer
written as words would still
{i} Suggest a different method, using standard laboratory chemicals, to détermine which of the have scored the mark.

solutions of dilutz. hydrochloric acid, A or B, iz more concentrated.

e BEING AR SO RS onth....ganicle.. . Slze.. 2 0L TR0 sNe

0 The candidate has

mmtﬁ'gmﬁyy{’&‘m\ -add . encla o 4 _if}?ﬂ(l’iﬁ ,,,,,, nfeod.. Spotted that this means a
...... mu.e,”,.,,.m..,,..,a.a...,.mm.,...ym,m..__..:&.....,sqxu.%,..rs..azﬁm?.!..om.,. twofold difference in
concentrations but
e dacsto o contral Fosk e s Hoer e roke sk ans. Ul ’
° 3. {hgltngen) unfortunately, has not

e RRONCRI. ... . EMEK..oh. BT RdL . NG .. ACpeah. . k.. s0lion... .. [3] thought this through and
(some  vpIamE & 280m3)  in dee Ohe hosle |, mealne b . h id h
Qt o gas  pododin OV che SAme twne. compar@s  [Total 17] gives the wrong acid as the
ohe fhar podvced more 905 @dt TME  inggval has mer more concentrated.

conCentrebed  arld  fnmHer -

Mark awarded for (h) =
1 out of 2

6 Correct reactants.

0 There is nothing about
how the rate will be
measured: timing, counting
bubbles, etc.

One mark lost.

0 The candidate fails to
explain a way to determine
which solution is the more
concentrated.

Mark awarded for (i) =
2 out of 3

Total mark awarded =
14 out of 17

How the candidate could have improved the answer
(g) The candidate could have improved their answer by giving the correct reason here. The answer included
a correct chemical concept but it was not relevant to this problem.

(h) (ii) It is quite a common error to conclude that if more of a solution is used, it is more concentrated,
whereas the opposite is the case.

(i) The candidate should have included more detail, in what was a correct answer, to gain full marks.

Cambridge IGCSE Chemistry (0620) 15
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Example Candidate Response — Question 2, Middle

2  Astudent investigated the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrochtoric acid, A and B. _——
The reaction.is: .

NazCOS(aq) +* ZHCI(aq) — 2NaCl{aq) + HO(l} + CO,(g)
Three axpenments were carried out
{a) Experiment 1

Using a measuring cylinder, 250m“ of aqueous sodium carbonate were poured into a conical
flask.

’ldwl‘lm Thymolphthalein indicator was added to the conical flask.
A burstts was filled up to the 0.0cm® mark with solution A of dilute hydmchfonc acid. A was
added to the flask, until the solution just changed.colour.
Use the burette diagram to record the reading in the table.

final reading

Experiment 2

Experiment 1 was repeated using methyl orange indicator instead of thymoiphthalein.
Methyl orange is red-orangse in acidic sclutions and yellow in alkaline solutions.
Use the burette diagrams to record the readings in the table and complete the table.

initial reading final reading
experiment 1 . experiment 2
I final burette reading/em® |’ H. & G_‘_‘G o 2}0 % Cme'
initial. burette reading/cm? o. 0O m.g 1 o a Qma
difference/cm® | 4.2 omd Q7. Cem®

“

Examiner comments

0 The candidate is reading the
scales as if they were measuring
cylinders and clearly hasn’t looked
at the next main division in either
case. Only the differences are
correct.

Mark awarded for (a) = 2 out of 4

Cambridge IGCSE Chemistry (0620)




Example Candidate Response — Question 2, Middle

(b} ¥hat colour change was observed in the flask in experiment 27

FOM eorersrsreres GRAIO. Y =0“fan8e e i1

{c}) Experiment 3
Experiment 1 was repeated using solution B of acid instead of solution A.

Use the burette diagrams to racord the readings in the table and complete the table.

E
i_— AU
initial reading final reading
. expenment 3
final burette readil_'lg! em? ﬁ Ecm‘g_lﬁ:‘
initial burette reading/cm? 1o, i CI‘ﬂﬂ 9
difference/om® 7 4 Cme

[2

{d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added io sodium carbonate. ‘

....ge,m%;us....m.gmmrl L4 ]

{e) Complete the sentence below,

Experiment e needed the largest volume of hydrochloric acid to change the colour of the
indicator. [1]

() What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate?

%lha&mluwdrfapipp@wﬂ 1]

Example Candidate Responses: Paper 6

Examiner comments

9 Correct.

Mark awarded for (b) = 1 out of 1

9 Same error as in part (a).

Mark awarded for (c) = 1 out of 2

0 True, but no marks are scored
here as this is not an observation.
How would the gas be seen?

Mark awarded for (d) = 0 out of 1

Mark awarded for (e) = 1 out of 1

Mark awarded for (f) = 1 out of 1

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 2, Middle

(9) What would-be the effect on the results, Jf any, if the solutions of sodium -carbonate were
warmed before adding the hydrochloric acid? Give a reagon for your answer.

effect on results . lhzu It an... @DH b@ %ﬁ&"’
feason ... QTR k... Fx@fl’k‘j@k& miHl H"Q QGHL!Q:L@n @.nea’akle ..............

(2]

{h) {i} Determine the ratio of volumes of dilute hydrothioric acid used in éxperiments 1 and 3.
OO 50 OO OO OO )

{ii} Use your answer to {(h){i} to deduce how the concentratlon of solution-A differs from that

of solution B
@ab%m B 0 ]

.,&lu}bn..,ﬁ.,is..hui{:e Qa-@m

{i) Suggest a different method, using standard laboratory chemicals, to determine which of the
solutions of dilute hydrochleric acid, A or B, is more concentrated.

Moo covoled veack A coith 0. bese . Yoo, letdako.
. Sodiom. er!apncx ond.. then leJcJ Se.40om®. o-’? G@mp[a
...... A _of an Hot® cch then.. th’nc; Fme oo, QRO
ng_,.,.g:v 'H‘(l O'H’IQX @:xmplgog ‘if)ﬂ odc[ O'H'Dﬂ (den; Pole.
the. Tong o ‘,Hwo}r %@%&LGSIL IS oo, @nazn‘{;fo’—kc( H‘Ph 13)

ﬂ*@ other One.

[Total: 17]

Examiner comments

@ A common wrong answer. The
candidate knows the reaction would
speed up and explains why, but
does not state how the result (i.e.
the volumes measured) would be
affected.

Mark awarded for (g) = 0 out of 2

@ The ratio in part (i) is correct
but this result is misinterpreted.
Only 1 mark.

Mark awarded for (h) = 1 out of 2

0 These are correct reactants as
a titration is not being used.

9 ‘Note the time’ for what? No
marks here. If ‘bubbles collecting a
gas’ or ‘waiting till effervescence
stops’ had been mentioned the
answer would have scored full
marks.

@ This is a correct way of
deciding which is more
concentrated.

Mark awarded for (i) = 2 out of 3

Total mark awarded =
9 out of 17

How the candidate could have improved the answer

(a) and (c) The candidate read the scales as if they were using a measuring cylinder. A closer look at the

values given on the scales would have made this careless error obvious.

(d) The candidate’s answer was factually correct but did not constitute an observation, just a fact. The

candidate needed to say how the gas would be seen.

(g) Again the candidate’s answer was true, but this speeding-up would not affect the final results. The
candidate needed to say how the result (i.e. the volumes measured) would be affected.

(h) (ii) The same error as the highest scoring candidate.

(i) A correct answer but not containing sufficient detail to score full marks. The candidate needed to mention

‘bubbles collecting a gas’ or ‘waiting till effervescence stopped’.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 2, Low Examiner comments

2 Astudent investigated the reaction between aqueous.sodium carbonate and two different solutions
of dilute hydrochloric acid, A and B.
The reaction.is:

Na,CO,(aq) + 2HCI{aq) — 2NaCi(ag) + H,O() + CO,g)
Three experiments were carried out.
{a) Experiment 1
Using a measuring cylinder, 25Icms of aguecus sodium c;arbo.nate were poured into a conical
2?1§rl:r.mlphthalein indicator was added to the conical ﬂa:.c'.k,
A burette was filled up to the 0.0 cm?® mark with solution A of dilute hydrochloric acid. A was

added to the flask, until the solution just changed color.
Use the burette diagram to record the reading in the table.

12

13

v

final reading
Experiment 2
Experiment 1 was repeated using methy! orange indicator instead of 'thymoiphthalein.

Methyl orange is red-orange in acidic solutions and yellow in alkaline solutions.
Use the burette diagrams to record the readings in the table and complete the table.

Initial reatling © final feading:
. experiment 1 expefiment 2
|final burette reading/cms 12.7 ' - ?79.9
infal burstte reading/om® | © O /1) j2-8 ~ © O correct readings are given
difference cm? \2.2. 244 here, but the lack of the .0 in

4 the initial reading for
experiment 1 loses a mark.

Mark awarded for (a) =
3 out of 4
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Example Candidate Response — Question 2, Low

(b} What.colour change was observed in the fiask in experiment 27

from ... R@G- = AV ANGLorcrvsnrnin 10 Y@’Hawe 1]

{c} Experiment 3
Experiment 1 was repeated using sclution B of acid instead of solution A.

Use the burette diagrams to record the readings in the table and complete the table.

|1||1_|u-%|n|'|||rrp71'lll|m

16 ¢
1.'.""“ -:
initial reading I final reading
' ~ experiment 3
final burette reading/cm® [é’ i ;
initial burette reading/cm® ‘9.9
| c.:ﬁi‘fer'erwla;‘cm3 . é’_, 6’

2

{d} Suggest one observation, other than colour change that is made when hydrcchlora-:: acld is
added to sodium carbopate.

,,,,,,,, EE) B ubblEs Ay Ador I8 i ]

(e} Complete the sentence below.
Experiment ‘3 needed the.largest volume of hydrochigric acid to change the colour of the

indicator. 6 [

(f} What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate?

. erEmr Pipete @ m

Examiner comments

9 This is the correct colour
change but in the wrong
direction, so no mark.

Mark awarded for (b) =
0 out of 1

Mark awarded for (c) =
2 out of 2

Mark awarded for (d) =
1 out of 1

9 It is not clear why the
candidate has chosen
experiment 3 as the answer
here.

Mark awarded for (e) =
0 out of 1

0 The candidate has realised
that a measuring cylinder
would have been less accurate
here.

Mark awarded for (f) =
1 out of 1
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Example Candidate Response — Question 2, Low Examiner comments

{g) What would be the effect-on the results, if any, if the solutions of sodium carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results ... DifLerent.. Yemperature. 6 The candidate has

et i ) FERCE T G misunderstood the question.
reason .1 hE....Sedium...carbonatst. . . Hord—bEcot . %@r
6 el Mark awarded for (g) =
. 0 out of 2
{h} {i} Determine the ratio of volumes of dilute hydrochlorié acid used'in éxpériments 1 and 3,
............ Z ‘?'8 : . [1] 0 The candidate doesn’t
(ii) Use your answer to (h){i) to deduce how the concentration of solution A differs from that understand the concept of ratio
of solution B and has simply added the two
Thebit.cad. B2 Solwt 0, AS...highe .. 2T, values together.
oy € cone entrated »

{i) Suggest a different method, using standard laboratory chemicals, to determine which of the 0 Again, the candidate
solutions of dilute hydrochloric acid, A or B, is more concentrated. doesn’t understand about
Msing.. Gomreitas Fuy. rethe... apd.. Hayim.a. Iph¥halein concentrations.

X
-Andieoor. and.... SEE . adding. .. dolute. Hdree Mark awarded for (h) =
.__}\ydm:ghl,qx.!..cm.,Aﬂ.c.},z},...,.,a.nd B NIRRTV ENS o A aidil 0 out of 2
Lolntion.. 5. the. ol €. concehtrated
DNl At A A o0 K 0 A0, RS s O This seems to be a mixture
. or oran . ealde of two methods, neither of
Gyrens- ranje color- @ i i i
v [Total: 7] which merits marks. Using

thymolphthalein as an indicator
is just another titration, but
towards the end the candidate
seems to suggest using
universal indicator to measure
pH and thus identify the more
concentrated solution. This just
wouldn’t work even if it were
properly explained.

Mark awarded for (i) =
0 out of 3

Total mark awarded =
7 out of 17
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How the candidate could have improved the answer
(a) The candidate did not give 0.0 as the initial reading.

(b) The candidate gave the correct colour change but the wrong way round.

(e) Since the candidate correctly identified all the volumes, it is unclear why they picked the wrong answer
here.

(g) The candidate could have improved their answer by reading the question more carefully. The answer
given just did not answer the question.

(h) The candidate clearly did not understand the meaning of ‘ratio’.

(i) The candidate explained a method (titration) which is essentially the same as that originally used. A
different method was requested.

Common mistakes candidates made in this question
(i) Many candidates suggested using the same method again with different substances. Candidates should
understand that the method is independent of the substances used. A titration is always a titration.
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Question 3

Example Candidate Response — Question 3, High

3 Two substances, C and D, were analysed. Solid.C was a salt and solution D was an aqueous
solution of chremium(I1I) chloride.
The tests on solid C, and some of the observations, are in the following table.

tests ahservations
fests onsolid C

Solid ¢ was sdded to distiled water in a
test-tube and shaken to dissolve.

The solution was divided into fwo portions in
test-tubes, and the following tests carried out.

Appearance of the solution. colauress liquid
The pH of the first portion of the solution was pH=7
tested.

Dilute nitric acid was added to the second

portion of the solution followed by agueous cream precipitate
silver nitrate.,
A flame'.test was carried out on solid C. yellow flame colour

(a) Identify solid G. -

gOdlU-‘“ ..... ) WW&‘LO , 12

(b} Describe the appearance of solution D.

83—@&1\@\0\“ seluhien e e (1]

{c) Tests were carried out on solution D.
Complete the observations for tests 1, 2 and 3.
(i) test1
Drops of aqueous sodium hydroxide were added to solution D.

Excess aqueous sodium hydroxide was then added to the mixture.
observations %?SQ,QX\ ?Mﬁl (‘)7\\(&\’& ng\lb\& ‘lﬂ A4S,
$0.08LIDE . Sodius ‘W&M@Kl&ﬁre 31

Example Candidate Responses: Paper 6

Examiner comments

0 A perfect answer. A correct
chemical formula would also
have gained full marks.

The marks are separate so
either ‘sodium’ or ‘bromide’
alone or coupled with another
ion would gain a single mark.
Mark awarded for (a) =

2 out of 2

9 ‘Chromium’ is not in the
main body of the syllabus. This
is a practical paper and any
candidate who has done the
ion tests would, like this
candidate, know the correct
answer.

Mark awarded for (b) =
1 out of 1

9 Again a perfect answer,
repeating what is included in
the ‘Tests for ions’ section of
the syllabus.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 3, High

(ii} test2

Excess aqueous ammonia was added to solution D. .

obssrvations . %ﬁ%‘&ﬁw\.?mq\k&\& ,,,,, \ f\fbﬁ\}\\\é\&“\@%} o
(iii) test3

Dillite nitric acid was added to solution D followed by agueous silver nitrate.

observations \)\SN\’Q, ?E@C&Q\\\VO\\’E, w 1]

(d) Chromium(III) can be converted to chromium(V). Chromium(VI) is hazardous.

Suggest one safety precautlon when lsing chrorniurn(VI}

oax. %\m% e T
' [Total: 10]
v NRER o
| o@w oo (gt “\e’\'
e D ‘ N colble \(\‘LD\P’L\"
So Ccodien (7
&B%‘*@“ ndorabra (i chledde
et e _
N

Examiner comments

0 Here ‘grey-green’ is
important as this is the
description of the colour given
in the syllabus.

9 A perfect answer.

Mark awarded for (c) =
6 out of 6

@ This is the best answer to
this question, as chromium (VI)
is harmful to the skin. However,
as the candidate is not
expected to know this, other
safety precautions would also
have been accepted.

Mark awarded for (d) =
1 out of 1

0 These notes from the
candidate show how they
made sure of getting their
answers correct.

Total mark awarded =
10 out of 10

How the candidate could have improved the answer
This candidate achieved full marks.
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Example Candidate Response — Question 3, Middle Examiner comments

3 Two substances, C and D, were analysed. Solid" G was a .salt and solution D was an agueous
solution of chromiuim(IIT) chloride.
The tests on solid C, and some of the observations, are in the following table.

tests j ~ observations

tests on salid G

:Solid C was added. fo distilled. water in a)
test-tube and shaken 16 dissolve.

'The solufion was divided into two portions in'
test-tubes, and the following:tests carrled out. - .

Appearance of t_he solution. colour‘iess liquid
The pH of the first portion of the solution was pH=7
. |tested. 0 The candidate gains a
' e — single mark for correctly
Dilute nitric acid was added to the second . ) identifying the bromide ion but
portion of the solution followed by agueous - cream precipitate . ] has not taken account of the
silver nitrate. . K .
flame test which gives sodium
_ : as the other ion.
1 A flame test was carried out on solid C. yellow flame colour

L. . - : Mark awarded for (a) =

(a) Identify solid C. 1 out of 2

bromi te 24 (1)

-------------------------------- o 9 If the candidate had carried
. ) ) out the ion tests described in
b} Descrbe fhe appearance of solution B. (2 the syllabus, they would know
= G B e blae Lidwmid 1 that the colour is green even
though the metal chromium
{c) Tests were carried out on solution D. and its compounds are not
Complete the observations for tests 1, 2 and 3. mentioned elsewhere in the
syllabus.
(i) test1
Drops of agueous sodium hydroxide were added to solution D. "\I/Iark a]\‘N']arded for (b) =
' out o
Excess agueous sodium hydroxide was then added fo the mixiura.
i ifi ; 1 Solut .
ohaarvations .....q.k:e.f‘..h.,,,,.,...Pkf,.(‘!,ﬂ.!.i.?!.f.ﬁ.,....\;uk.;..(.!-; ,,,,,,, T T AN Ie e The candidate has
Q... CK (LS5 i3] correctly learned this test and

its result. Full marks.
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Example Candidate Response — Question 3, Middle

{ii) test2
- Excess aquecus-ammonia was added fo solution D. o "
observations .-.~.-,.4.5:.6:6.‘9..—..,.....ﬂ.:‘f.ﬂ-l.{;.t'.ﬂ.l.-.'.-?f."i.fl.(..I......L-,é,i.'.%-'-....,-;,),......-ff!ﬁ’.f.‘.‘.'ﬁﬁﬂa
Gii) test3
Dilute nitric acid was added to solufion D followed by aqueous silver nitrate.

observations .. Whit . ... QhE.LLL L0 soly il dL G2l bLE 6

(d) Ghromium(IlT) can be converted ta chromium(VI). Chromium{VI) is hazardous.

Suggest one safety precaution when using chromium{VI),

glove§  apd @arpﬂ;f bu' le us

b o = ......\ne’:es.fﬁé.. [
g B it Q

AT
o AT P e

fTotal: 10]

Examiner comments

0 The candidate knows this
precipitate is insoluble and so
gains one of the marks here.
However, the ‘Tests for ions’
section of the syllabus
describes the colour as grey-
green and this was the
description required to gain a
mark.

6 The candidate knows that
this test yields a white
precipitate. However, they
wrongly state that it is soluble
and this cancels out the mark
gained. Had the candidate
simply stated ‘white precipitate’
they would have gained the
mark. It is sometimes
inadvisable to add
unnecessary information.

Mark awarded for (c) =
4 out of 6

@ All of these answers are
acceptable as a precaution
(including the deleted one).
‘Gloves’ was the best answer
because of the nature of the
hazard.

Mark awarded for (d) =
1 out of 1

Total marks awarded =
7 out of 10

How the candidate could have improved the answer

(a) Solid C is a bromide but this is not a complete identification. The flame test should have told the

candidate ‘sodium’ bromide.

(b) Solution D is indeed a liquid but a colour was also required here.

(c) (ii) The official description of this colour in the syllabus is ‘grey-green’. This was the answer expected.

(c) (iii) The candidate correctly gave ‘white precipitate’ but this mark was cancelled out by the wrong
statement that it was soluble. It was not necessary to state anything about solubility here, so if the candidate

had not added these words, they would have gained the mark.
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Example Candidate Response — Question 3, Low Examiner comments

3  Two substances, C and D, were analysed. Solid C was a sait and solution D was an aqueous
solution of chromium{IIl} chloride.
The tests on solid C, and some of the observations, are in the following table.

tests observations

tests on solid ©

‘Solid €. was. added to :distiled water in a
test-tube and shaken to dissolve.

The solution was divided inte two portions in’
test-tubes, and the following tests carried out.

Appearance of the solution, colourless liquid
The pH of the first portion of the solution was; pH=7

tested.

0 The candidate misses the

Dilute- nitric acid was added to the second

portion of the solution followed by agueous cream precipitate importance of the flame test
silver nitrate. ' and loses the second mark by
— : i . writing ‘bromine’, which is not
A flame test was carried out ori solid G. yellow flame colour the same as ‘bromide’, the
bromine ion which the test
shows.
(a) Identify sclid G.
' %B@mmeo 21 Mark awarded for (a) =
0 out of 2

{b) Describe the appearance of solution D.

9 The candidate is clearly
thinking of the metal chromium,
not of the compound named.

Shing TSSOSO X |
7

{¢) Tests'were carried out on solution D.

Complete the observations for tests 1, 2 and 3. Mark awarded for (b) =

] 0 out of 1

{i) test1
Drops of agueous sodium hydroxide were added to solution D. 0 The mistake from pa rt (b)
Excess aquecus sodium hydroxide was then added to the mixture. is carried forward here. The
obsenvations .. 126 CAMYS 12z o W"ﬂ?crsee candu;late perhap§ has no

QJ‘\‘ experience of testing for ions in

A0 G.. 131 a practical experiment.
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Example Candidate Response — Question 3, Low Examiner comments

(i} test2
) (W) tes : 0 The candidate has given a
- Excess aquegus ammonia was added:io solution D. SRR meaningless answer because
observations G&%»{&b&éﬁ'e [2] they h.ave no pra_\ctlcal .
experience of this test. It is
{iii) test3 important that candidates

attempting this paper have
some experience of the
observations 6 1] practical part of the syllabus.

Dilute nitric acid was added to solution D followed by aqueous silver nitrate.

{d) Chromium(III) can ke converted o chromium(VI}), Chromium{VI) is hazardous. e No answer offered. This is
a very straightforward question
for any candidate who has

g%%ge%ﬁaﬁla I1] attempted this part of the

practical syllabus.

Suggest one safety precaution when using chromium{VI).

[Total: 10]
Mark awarded for (c) =
O out of 6

@ This is a safety precaution
and though it would not be of
particular help in coping with
this hazard it is worth a mark.

Mark awarded for (d) =
1 out of 1

Total mark awarded =
1 out of 10

How the candidate could have improved the answer
(a) A careless mistake: the correct word to use is ‘bromide’. ‘Bromine’ refers only to the element.

(b) and (¢) The candidate was clearly thinking of the metal here, not about its compounds.

Knowledge of the tests for ions detailed in the syllabus would have enabled the candidate to score well in
this answer.

Common mistakes candidates made in this question

A significant number of weaker candidates scored well on this question because they had learned the tests
for different ions. It is essential that these are known and preferably experienced through practical
experimentation by candidates.
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Question 4

Example Candidate Response — Question 4, High

4 Calcium burns in air o form calcium.oxide. The reaction is wgorous and some of the calcium oxide

can be lgst.as smoke.

Plan an investigation to determine the maximum mass of oxygen that.combines to form caleium
oxide when 29 of calcium granules are Bumt in air.

You are provided with common laboratory apparatus aiid calcium granuies

I

\

ek . Qo*ﬁxaxr\‘m Za\QchQ\cwm Moeny 01060
N T N e
I 2lowely owd_cocosionally. ogen Hhe <o Ja ol

O X Avengh. \\\\nm )ﬁ&o\; __________ ol e Calclom..
O \vos v acTed, ..)Si_’r He | (o0 0oy o e - e

O.cewdiap. ¥.0.02. Calovite e w\&% KPYR0.....
SoGee, slokro OSSOk e &E}
moss oL Coldom (3 Y 61

[Total: 8],

Examiner comments

0 One mark awarded for
weighing.

9 One mark awarded for
heating the granules.

9 One mark awarded for
allowing the entry of air here,
but there is no mention of how
the crucible is to be ‘opened’
(using a lid).

0 There is nothing about how
the candidate will know when
all the calcium oxide has
reacted.

9 One mark awarded for
allowing the calcium oxide to
cool.

0 One mark awarded for
reweighing the calcium oxide.

0 The candidate has made a
mistake in calculating the mass
of oxygen.

9 A good answer from a
candidate who clearly knows
the experiment and how to
carry it out. However, some
careless mistakes and
omissions from the method
mean that only 5 of the 6
marks are scored.

Total mark awarded =
5 out of 6

How the candidate could have improved the answer

This was a good answer but the candidate lost a mark at the end as they subtracted the mass of the calcium
oxide from the mass of calcium rather than the calcium from the calcium oxide. This careless mistake cost a

mark.
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Example Candidate Response — Question 4, Middle

4 Galcium burns in air to form calsiurn oxide. The reaction is vigorous and some of the calcium oxide
can be lost as smoke. '
Plan an investigation to determine the maximum mass of oxygen that combines ta form calcium
oxide when 2g of calcium granules are burnt in air.
You are provided with common laboratory apparatus and ¢aleium granules.

B
ey

e‘l’-@\u_n af'caimm .aml&...{,n..@lfaﬂ\......ﬁmmﬂ e Ao

WGty mm@%%mu&'ﬂb&imnjwl%m&r%kfw} ...........
.aﬁm@cﬁh.@ﬁuﬂm@mgm&..%mﬁt&::..hhm.&ﬁak,h;.»:ci.c.,........,.,
,\D. '%e-e Ktbawa%mq\m‘ks'\aﬂ'&mmi 'H\\QP.%‘HL
T o DR, SE T
, \lrwi\\am, v\.%mﬁ&*oﬁ%m%ﬁ@\m&k@\aée .....

Iy NIANRTE WA= mm&wmfgﬁt@ﬁgméﬁ e ............. :[6]

Examiner comments

0 The candidate is clearly
thinking about the experiment
to find the percentage of
oxygen in air here and has
even labelled the metal as
copper.

9 One mark awarded for
implying that 2g of calcium is
weighed.

9 One mark is awarded for
mentioning heating. (This mark
is gained even though the
candidate has again referred to
the metal as copper.)

0 One mark awarded for
reweighing the calcium oxide.

6 The candidate explains the
final calculation incorrectly and
so fails to earn this mark.

0 The candidate gives an
incorrect method which would
not work here. However, they
score 3 marks overall and
nearly gain 4.

Total mark awarded =
3outof6

How the candidate could have improved the answer

In this exercise the candidate needed to devise an experiment which they would not have carried out during
their course, but which was based on one they were familiar with. If they had used a different experiment as

the basis for their own method, they would have gained more marks.
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Example Candidate Response — Question 4, Low Examiner comments

4 Calcium burns in air to form calcium oxlde The reaction is vigorous and some of the calcium oxide
can be lost as smoke.
Plan an investigation to determing the maximum mass of oxygen that combines to form calcium
oxide when 2g of calcium granules are bumt in air.
You are provided with common laboratory apparatus.and calcium granules.

inge .w:‘H‘J @il
ﬁ matcmlﬂs
;n;k ﬂ o a Unfortunately, ‘heat’ has been
Yoo G take. o B00ms. syriga. and Lk n..callh.. Crosszd out hfre- This would have
. scored a mark.
Y. ml'uc}}w Qanfainﬁ axyge Z‘quv_ﬂm@ lc;;?m

venoles. and.... P lace.. H-ao.m Amsrclszz., [‘.l'u:a ]Lr;us+ lLoL::g, /QQ

©.. Ssl‘l-m’%[@.. mlgmsshg the._aix. mma awtobe. inte. ‘HWO-
E@«sq:{'pmowaxgcm there..ic.no..air. alwmcl Y.
afr. (hmexs..ah.: ‘i[csu Theo oib.tl‘ E‘JY Smeke. "‘a
T:m:sclumnj an R-fQQ Qh@.ﬁ:k HP‘ Im}f n-l Ibﬂlo@m}m?a e _
..... Ko aic_om Q\!“CIQ’ and. Ben. IQI&"#BA{—}’Q“ELHQI 6] A mark is awarded for

Hu, Ddrl o .L- oo Soblimate . &ah measuring the mass of the solid
o ° otal 8] _
and  Hhen :{{ou mczalme the maea—,&fg— produced

aflid.

9 The candidate only earns one
mark for this answer and does not
seem to know how such an
experiment could be carried out.

Total mark awarded =
1 out of 6

How the candidate could have improved the answer

The candidate had little idea of how to approach the task, and could have made better use of the information
given in the question. For instance, it was clear that the calcium should be burnt in air. It was also clear that
weighing before and after the experiment was necessary (‘maximum mass of oxygen’, ‘2g of calcium
granules’).

Common mistakes candidates made in this question

Candidates are told in the question that some of the calcium oxide ‘can be lost as smoke’. This was to
prompt them to try to prevent this, e.g. by using a lid. The low-level response above focused on collecting
and weighing the ‘smoke’, and this was quite a common error. However, the question makes it clear that this
is only ‘some’ of the calcium oxide. Candidates should read questions carefully.
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