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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge |IGCSE Chemistry
(0620), and to show how different levels of candidates’ performance relate to the subject’s curriculum and
assessment objectives.

In this booklet a range of candidate responses has been chosen as far as possible to exemplify grades C
and E for Paper 2 and grades A, C and E for Papers 3, 5 and 6. Each response is accompanied by a brief
commentary explaining the strengths and weaknesses of the answers.

For ease of reference the following format for each paper has been adopted:

C Mark scheme )
Example candidate
response
CExaminer comment}

The mark scheme, used by examiners, is followed by examples of marked candidate responses, each

with an examiner comment on performance. Comments are given to indicate where and why marks were
awarded, and how additional marks could have been obtained. In this way, it is possible to understand what
candidates have done to gain their marks and what they still have to do to improve their grades.

In this booklet a grade is given to each question but in the examination each question paper (whole
candidate scipt) is graded on the overall mark awarded, not on each question or past question. It is therefore
possible that, on some questions, lower grade candidate scripts were awarded the same or higher marks
than higher grade candidate scripts.

Past papers, examiner reports and other teacher support materials are available on Teacher Support at
http://teachers.cie.org.uk

A Teachlf Me.com
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Assessment at a glance

Assessment at a glance

All candidates must enter for three papers.

All candidates take:

Paper 1 45 minutes
Multiple choice question paper
weighted at 30% of total available marks

and either: or:

Paper 2 1 hour 15 minutes
Core theory paper
weighted at 50% of total available marks

Paper 3 1 hour 15 minutes
Extended theory paper
weighted at 50% of total available marks

and either:

Paper 4
Coursework

weighted at 20% of total
available marks

Paper 5 1 hour 15 minutes
Practical Test

weighted at 20% of total
available marks

Paper 6 1 hour
Alternative to Practical
weighted at 20% of total
available marks

Teachers are reminded that a full syllabus is available at www.cie.org.uk
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Paper 2 — Core theory

Paper 2 - Core theory

Paper 2 is a written, core theory paper consisting of short-answer and structured questions. Questions are
based on the Core curriculum and will be of a difficulty appropriate to grades C to G. Candidates aiming
for grades A* to C must follow the Extended curriculum. Questions will test skills mainly in assessment
objectives A (Knowledge with understanding) and B (Handling information and problem solving).

Question 1

Mark scheme

1 (a) () C [1]

(i) A [1]

(iii) E [1]

(iv) D [1]

(v) C [1]

(b} (i) limestone / chalk / marble [1]
ignore: lime / formulae

(ii) 3™ box down ticked (heavier than air) [1]

(iii) H.O on right [1]

2(HCD) [1]

second mark dependent on correct formula for water

[Total: 9]

TeachifyMe com
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Paper 2 — Core theory

Example candidate response — grade C
1 The diagram shows five different pieces of laboratory glassware, A, B, C, D and E.

A B C

:&(u..n.”.nn

(a) Choose from A, B, C, D or E to answer the following questions.
Each letter may be used once, more than once or not at all.

Which piece of glassware is best used to

(i) measure out a volume of liquid accurately,

(ii) place a spot of liquid on chromatography paper,

(iif) condense a liquid with a low boiling point,

(iv) shake two solutions together to mix them,

o7 I o7

(v) deliver a variable volume of solution when performing a titration?

(%]

ﬁ Teachlf Me com
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Paper 2 — Core theory

(b) The diagram shows the apparatus used to prepare carbon dioxide in the laboratory.

concentrated
hydrochloric acid

delivery tube

_,h

SN

|___—gas jar

water

pieces of
calcium carbonate

(i) State the name of a rock which is made up largely of calcium carbonate.

(ii) Which one of these statements about carbon dioxide is correct?
Tick one box.
Carbon dioxide is lighter than air. \/

Carbon dioxide is a liquid at room temperature.

Carbon dioxide is heavier than air.

Carbon dioxide has the same density as air.

(1]

(iii) Complete the equation for the reaction of calcium carbonate with hydrochlbric acid.
CaCo, + ... 2HCI = CaCl, + CO, + .. X5 2]

[Total: 9]

Examiner comment — grade C

This question was answered well and gained most of the marks available. In (a) the candidate was

usually able to select the appropriate piece of glassware for a particular use whilst in (b)(iii) the candidate
demonstrated a good ability in balancing the equation. In (a)(i) the mark could have been scored by a better
understanding of the concept of accuracy. A burette is far more accurate than a measuring cylinder when
measuring out exact quantities of a liquid. When questions are of an unfamiliar nature as in (b)(ii), it is
important to refer back to diagrams or other information in the stem of the question. For example, in (b)(ii),
the fact that carbon dioxide was collected by downward delivery suggests that it is heavier than air rather
than lighter than air as suggested by the candidate.

ﬁx TeachifyMe com
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Paper 2 — Core theory

Example candidate response — grade E
1 The diagram shows five different pieces of laboratory glassware, A, B, C, D and E,

A B Cc

TTriTTTTTTiTTTd

(a) Choose from A, B, C, D or E to answer the following questions.
Each letter may be used once, more than once or not at all.

Which piece of glassware is best used to

(i) measure out a volume of liquid accurately,

(ii) place a spot of liquid on chromatography paper,

(ili) condense a liquid with a low boiling point,

(iv) shake two solutions together to mix them,

o [T == [ |[=

(v) deliver a variable volume of solution when performing a titration?

(5]

ﬁ Teachlf Me com
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Paper 2 — Core theory

(b) The diagram shows the apparatus used to prepare carbon dioxide in the laboratory.

concentrated
hydrochloric acid

delivery tube

| ___-gasjar

water

pieces of
calcium carbonate

(i) State the name of a rock which is made up largely of calcium carbonate.

'/mz;szw 1

(ii) Which one of these statements about carbon dioxide is correct?
Tick one box.

Carbon dioxide is lighter than air.

Carbon dioxide is a liquid at room temperature.

Carbon dioxide is heavier than air.

Carbon dioxide has the same density as air.

(1]

(iii) Complete the equation for the reaction of calcium carbonate with hydrochloric acid.
CaCO, + ..4..HCl — CaCl, + CO, + -y, . [2]

[Total: 9]

Examiner comment — grade E

The candidate tackled this question reasonably well. In (a) the candidate was usually able to select the
appropriate piece of glassware for a particular use. In (b)(iii) no marks were scored because the candidate
did not realise that water was the third product of the reaction. In (a)(i) the mark could have been scored
by a better understanding of the concept of accuracy. A burette is far more accurate than a measuring
cylinder when measuring out exact quantities of a liquid. WWhen questions deal with unfamiliar reactions,

it is often useful to refer back to diagrams or other information in the stem of the question. For example,

in (b)(ii), the fact that carbon dioxide was collected by downward delivery suggests that it is heavier than
air rather than lighter than air as suggested by the candidate. In (b)(iii) no marks were scored because the
incorrect product, hydrogen, was suggested. A mark could have been gained in this question if the correct
product (water) had been written down. The second mark in this type of question is usually dependent on
the correct product of the reaction being given. When writing the formulae of substances such as hydrogen,
nitrogen and oxygen, candidates should remember that only the forms H,, N, and O, are acceptable (rather
than 2H, 2N and 20).

ﬁx TeachifyMe com
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Paper 2 — Core theory

Question 2

Mark scheme

2 (a) copper — any common use e.g. electrical wiring / pipes jewellery [1]
ignore: for alloys / for brass / for wires (unqualified)

platinum — any common use e.g. inert electrode / jewellery 1]
allow: for catalyst (as long as not incorrect catalyst)

aluminium — any common use e.g. food containers / car (bodies) / aircraft (bodies) / kitchen
utensils / pots and pans [1]
allow: for roofing / for high voltage electrical cables

ignore: for wires / for knives

(b} (i) poisonous / harms nervous system or brain [1]
ignore: harmful (without qualification)

(i} protons — 82 1]
neutrons — 125 1]
(c} (i) Any three of: [3]

sodium goes into a ball /

gets smaller / disappears
allow: dissolves ignore: reacts
moves (over surface)

bubbles / effervescence /
ignore: hydrogen given off
floats on the water (as it reacts) /
fizzes / hissing / crackling
ignore: sound

litmus turns blue /

ignore: changes colour

(i) sodium hydroxide [1]
hydrogen [1]

(i) electron [1]
lon [1]
gains [1]
negative [1]
[Total: 15]

ﬁx TeachifyMe com
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Paper 2 — Core theory

Example candidate response — grade C

2 Mahy of the elements in the Periodic Table-are metals.

(a) State one common use for/eﬁch of the followm ‘metals,

ﬂl(m:‘} cssiscsaggisssini 1]
(ii) platinum s 4 Ua‘”f"“{l“"". R"ﬂ \)C"’er\}/ (1]
(iii) aluminium ... /ﬂf\r‘s[ﬂ”‘f— lOOdL/ senrBamsspomsmaonspssssresssmpnnsebrsmomsmnssibnsaes ]

(b) Lead is a metal in Group IV of the Periodic Table.

(i) copper ......cccovunen.

(i) State one adverse effect of lead on health.

(i) Lead has several isotopes.
One isotope of lead is .
b
207 '
82Pb 125
State the number of protons and neutrons-in this isotope of lead.
number of protons %_)‘ 11
number of neutrons D—\S (11

(c) Sodium is a very reactive metal.

(i) A student added a few drops of litmus solution to-a large beaker of water. She then
dropped a small piece of sodium into the beaker.

D;rscn\h}e[ :l':i éhe studen "Fuou!d o‘ﬁ irve during the reactlon_ N Co ) E,L P
mﬂft \Na{‘}( ﬂ& f’aanM’; Nw@H wlm cL wulc:;
14'1 ﬁ@ 'I:‘J"l fjf l kﬁk! [%"\wﬁ {}W"" ud-ﬂ- s [3]

(ii) Complete the WDrd-equatiojor the reaction of sodium with water.

T R g
2 Vo Q10 ot + 4,

ﬁ\ Teachlf Me com
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Paper 2 — Core theory

(iii) Sodium chioride is-formed when sodium biirns in.chlorine.
Sodium chloride is an ionic compound.. _
Complete the following sentences about this reaction using-words from:the list.

eléctron. gains ion loses
molecule ' negative positive. prot‘On ‘}
Wheri: sodium burris: in- chlorme gachsodium atom Ioses an., ?/ GC (O Vl ... and-
‘becomes -a- sodium- .. '1‘3"-" 4‘ . 'Each chiorine. dtom . 3“’“‘15 .o @an
electron and becomes a . Vl?ﬁdv .ion, [4]
[Total: 15]

Examiner comment — grade C

This question was fairly well answered. The correct interpretation of the isotopic composition in (b)(ii) and

a good knowledge of chemical reactions in (e)(ii) and (¢)(iii) helped to gain good marks. In (a) the uses of
platinum and aluminium were known but the use of copper in steel making was not given credit. It should
be remembered that not all transition metals are added to iron to make useful steels. In (b)(i), no mark was
given — it should be remembered that not all chemicals cause cancer. Candidates should be advised to make
a list of the uses and effects of the substances required by the syllabus but list no more than two uses /
effects for each. Only one mark was gained for (¢)(i) for litmus turns blue. To gain full marks, the candidate
should write down observations rather than general statements, e.g. ‘violent reaction’ or naming products,
e.g. sodium hydroxide’. In answering this sort of question, it is important to distinguish the meaning of the
various key words listed in the appendix of the syllabus under ‘Glossary of terms used in science papers'.

A Teachlf Me.com
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Paper 2 — Core theory

Example candidate response — grade E

2 Many of the elements in the Periodic Table are metals.
(a) State one common use for each of.the.following metals.
(i) copper*W"Lﬁ.S [1]
(i) aluminium 3730 ARG LS i ]
(b) Lead is a metal in Group IV of the Periodic Table.
(i) State one adverse effect of [ead on health.

Can)ectaqma(s%amq (1]

(ii) Lead has several isotopes.
Onerisotope of lead is.

“oPD
State the number of protons and neutrons in 'Fhis isotope of lgéd.
number of protons "?‘:? [t
number of neutrons "’2«5" [11
- (c) Scodium is a very reactive metal.
(i) A stﬁdent added a few drops of litmus solution fo-a'larg_e beaker of water. She then

dropped a small piece of sodium into the-beaker.
Describe what the-student would observe during the reaction.

Shﬁ@%f@me’ﬁ“ﬁ@fﬁMdﬂM&W@
. 2ed and._Hhe. Sewll...pPieck......
3@H7hﬁa?:.sctfmﬁd [3]
(ii) Complete the word eguation for the reaction of sodium with water.
sodium + water — ... S0 flum + H .Dﬁ@n....
ilONRE........cn [2]

TeachifyMe com
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Paper 2 — Core theory

(iii) Sodium.chloride is férmed when sodium burns.inchlorine.
‘Sodium chloride i$ an ionic compound. '
Complete the following sentences about this reaction using words from the list.

-électron- gains '_i_on loses

molecule negative positive proton,
When sodiurn burris in ch‘loriﬁe each.sodium atom loses an gJEQ‘J'H’DM and
becomes. a ‘sodium; ....; !QVJ ...... Each. chlorine atom . ﬁ aln..
electron and becomes a ﬂ(iac:,'{jlf@, ion.

[Total: 15]

Examiner comment — grade E

The correct interpretation of the isotopic composition in (b)(ii) and a knowledge of the nature of chemical
reactions in (¢)(iii) helped the candidate to gain 8 out of 15 marks for this section. More revision of specific
uses of metals was required to improve the marks. In (a) the answers ‘wires’, ‘ornaments’ and ‘utensils’
were far too vague to gain credit. Electricity wires, jewellery and saucepans would have gained the marks.
In (b)(i), no mark was given — reference was needed to the poisonous nature of lead. Candidates should be
advised to make a list of the uses and effects of the substances required by the syllabus but list no more
than two uses / effects for each. In this way there is no ‘overload’ of extra material to be learnt. Only one
mark was gained for (¢){i) for 'small piece getting disappeared’. The candidate knew the term observation
refers to what is seen, heard or felt, but only one correct observation was given. There are three marks for
the question, so three separate observations are required. In (e)(ii), only one of the two marks was scored.
The candidate knew that hydrogen was given off but did not realise that sodium hydroxide rather than
sodium oxide is formed. Full marks were given to the answers in (¢)(iii).

ﬁx TeachifyMe com
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Paper 2 — Core theory

Question 3

Mark scheme

3 (a) Anytwo of: [2]
temperature
mass / amount of manganese(IV) oxide / volume of manganese(IV) oxide
size of manganese dioxide particles
allow: pressure
ighore: concentration

(b) (i} the greater the concentration the greater the speed / rate increases with concentration[1]
ignore: concentration increases speed / more oxygen the grater the concentration

(ii} less hydrogen peroxide present (in B) / more hydrogen peroxide (in A) [1]
allow: hydrogen peroxide less concentrated (in B)

(iii} time taken — 27 (s) [1]
allow: 26 (s)

volume — 37 (cm®) [1]

(c) magnesium — copper — manganese — lead [1]

ignore: oxide / oxidation numbers

[Total: 7]

ﬁx TeachifyMe com
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Example candidate response — grade C

3 Hydrogen peroxide decomposes slowly at room temperature to form water and oxygen.
The reaction.is catalysed by manganese(IV) oxide.

2H,0, - 2H,0 + O,

A student used the apparatus shown below to study how changing the concentration of
hydrogen peroxide affects the speed-of this reaction.

oxygen collects here

gas syringe-

hydrogen peroxide

manganese(lV) oxidé

(a) Apart from the volume of hydrogen peroxide, state two things that the student must keep
the same in each experiment.

2. ’(hesame Lﬂ&?om mmaam«e) @3\- mmte, menorewr 2

ﬁ Teachlf Me com
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Paper 2 — Core theory

{b) The studént measured the volume of oxygen produced using three differént concentratlons
of hydrogen peroxide: =
The results are shown:on-the graph below.

concentration of
Hydrogen peroxide
ing/dm?

100~ T e e e e ‘
80-
/ B[
60 - : 2
volume of :
oxygen ! aat
[em3 : 7 aiin -
40 uy.s I T
RS i Faun Tt
¥ 7 am{em
HO[T: va : =2 " 1
: '20 2 ;. -
0 10 ¥ 20 30 -40 50 60
time/s
(i) Describe how the speed of the reaction varies with the concentration of hydrogen.

(i)

(iit)

16

Cambridge IGCSE Chemistry 0620

peroxide.

@lso wcreose.s :
Explain why the- final volume of oxygen given off is-less for graph B thari for graph A.

%’c{ge reachions. BEpentaLaY: fook-PIAce 4t & Soner Sre
{»- I

mamgpﬁ MWNWWSSCWM*M“WA ]
From the graph, determine

the time taken for the reaction to be completed when 3 g/dm?® hydrogen paromde
(line A) was used.

the volume of oxygen produced by 2g/dm? hydrogen peroxide (line B) in the first
15 seconds.

ﬂ TeachifyMe com
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Paper 2 — Core theory

(¢) The student then tested various compotinds tc see how well they catalysed the reaction.
He used the same concentration of hydrogen peroxide in each experiment.
The table shows the time taken to produce 20 cm?® of oxygen using each compound as

a-catalyst.
time taken to prodﬁce
compound 20cm?® of oxygen/s
copperﬁl}‘-oxide ot 130
cé’ lead(IV) oxide o~ 15
y (,. Q-~ ,magnesium oxide did not produce any oxygen :
rna'nganese(l\./) oxide | ) 18

Put these compounds in arder of their effectiveriess as catalysts.

worst catalyst — - N » best catalyst
HogpesomiBane | | Lesatvebe | | Maagaress () || Gopper OkicE
{1
[Total: 7]

Examiner comment — grade C

The answer shows that the candidate had a good general understanding of rates of reaction but more
practice was needed in questions involving interpretation of data i.e. questions (b)(iii) and (c). Suitable
factors to be kept constant were given in (a), and in (b)(i), the candidate realised that an increase in
concentration increases the rate. The answer to (b)(ii) was less convincing but ‘less concentrated than A’
was allowed on the mark scheme. A more convincing answer would refer to a greater amount of hydrogen
peroxide. In order to improve the marks in (b)(iii) more practice of graph reading is needed. The time taken
for the reaction to be completed should have been deduced to the nearest small square, rather than to the
nearest major line, whilst in the second part the candidates used the 10 s rather than 15 s time interval. In
(c), rate was not interpreted correctly, the candidate using time synonymously with rate hence suggesting,
incorrectly, that lead oxide (15 s) was slower than manganese oxide (18 s) and copper oxide (130 s) was the
fastest. It is important that candidates realise that rate is inversely proportional to time.

ﬁx TeachifyMe com
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Paper 2 — Core theory

Example candidate response — grade E

3 Hydrogen peroxide decomposes slowly at.room temperature to form water and oxygen.
The reaction is catalysed by manganese(IV) oxide.

2H,0, - 2H,0 + O,

A student used the apparatus shown below to study how changing the .concentration of
hydrogen peroxide. affects the speed of this reaction.

.oxygen collects here

gas syringe

~hydrogen peroxide

manganese(IV) oxide

(a) Apart from the volume of hydrogen peroxide, state two things that the student must kéep
the same.in each experiment.

1. Mo B0%nE. ... 03gen. ... Clected. 2. e Syring S
2 .ﬁa;g......,;’D.Em,p‘an.@.c:..ﬂiﬂi}xidﬁ...;n...-.Ha-.&........b-.g.c.a.k.%..-...............--. 2]

i& TeachifyMe com
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(b) The student measuredthe volume of oxygen produced using three different concentrations:
of hydrogen peroxide.

The

results are shown on the: graph below. .
.concentration of

‘hydrogen peroxide

in-g/dm?
100~ T l
T _ : A
e EE ~ TTT : . 3
- S EERERE - - RS
£ . F
8014+
1 B
60. - = o
volume of ~
oxygen
/cm?® SRERP ]
40 CRETTE x|
ri . ] =
O T c:
FT T =+t 1
ri Y 11 p-—
£ pm= i
20 s ]
T -
ST e e
0 10 20 30 40 50 60
time/s,
(i) Describe how the speed: of thé.reaction varies with the r.oncent"ratidri of hydrogen

(i)

(iif)

peroxide.
' ....H'....3)39;:‘1\-;_4.&.._.-,tb;.-{":!..l.'r.-..Jf?‘ﬂ-.,...'[.'%!_?_.-.....;Q!?sn',(l.f?}f!k,trg-;hfﬁzf.‘.-...,Q'hd.;uﬂ.{:w_{‘!]

Explain why the final volume of oxygen given off is less for.graph-B'than for-graph A.

J.’.f...Ls..:la-:;....b.ea@wsﬁ...,fk?\.a';....-...Q@Q.Ce.ahm{';f@.{‘....-.mﬁ...;bﬁr@m.._la@.xfﬂﬁ.'
LS\&SaW%mn%gﬁoﬁgwhA 1]

‘From the graph, detérmine

the time taken for the reaction to he completed when 3g/dm? hydrogen peroxide
(line Ay was used.

05&; 1]

the volume of oxygen produced by 2g/dm? hydrogen peroxide-(line B) in the first

15 seconds.

695&15 i

ﬂ TeachifyMe com
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Paper 2 — Core theory

20

{c) The student then tested various-.compounds.to see how well they catalysed the.reaction..
He used the same concentration of hydrogen peroxide in each experiment.
The table shows the time taken to produce 20 cm?® of oxygen:using each compound as

a.catalyst.
compourd | e ke o rocuc
| copper{ll)-oxide. | _ 130 o
lleadavyoxide | 15
magnesium oxide did not produﬁe ahy, oxygen
manganese(lvj oxide 18

Put these compounds in order of their effectiveness as'catalysts.

worst catalyst = ; - > best catalyst
Cﬂﬁﬁ" i“lﬂ‘f“‘ 3T 4o | 0 ! N\Cén_fsw'uﬁ\ mc..{_d«: ] \!GK}E’) D:mde
)]
[Total: 7]

Examiner comment — grade E

This answer shows that the general understanding of rates of reaction and experimental processes needs
to be improved. More practice is also needed with questions involving interpretation of data, i.e. questions
(b)(iii) and (e). In (a), no marks were given because the candidate focused on the product rather than
writing about the factors to be kept constant in the experiment. The answer ‘the manganese(lV) oxide in
the beaker’ was judged too vague to be given credit. ‘The amount of manganese oxide’ would have gained
the mark. In (b)(i), the mark was not gained because of vague writing. It varies..." is not sufficient because
it is not clear whether the rate increased with increasing or decreasing concentration. The answer to (b)(ii)
was not very convincing but ‘concentration is less than that in graph A" was allowed on the mark scheme.
A more convincing answer would refer to a greater amount of hydrogen peroxide. In order to improve the
marks in (b)(iii) more practice in interpreting graphs was needed. The candidate focused on the first and last
time points on the graph rather than considering the curves. In (¢), although some of the oxides were in the
correct position, manganese was not.

ﬁx TeachifyMe com
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Paper 2 — Core theory

Question 4

Mark scheme

4 (a} methane [1]
(b} arrangement — random / irregularly arranged / no fixed position [1]
proximity — close together / touching 1]

motion — random/ sliding over each other / movement not entirely free 1]

allow: move slightly

(e} (i) arrow attube at bottom left [1]
ignore: direction of arrow

(ii)
group of (different) molecules / group of (different) hydrocarbons [1]
implication of different molecules
with similar / (particular) range of boiling points / molecules with similar molecular

masses or small range of molecular masses [1]

(iiiy X — naphtha [1]
Y — diesel (oil) [1]

(iv) structure of ethane showing all atoms and all bonds [1]
(v) 2" box down ticked (saturated hydrocarbon) [1]
[Total: 11]

ﬁx TeachifyMe com
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Paper 2 — Core theory

Example candidate response — grade C

4 Natural gas -and the hydrocarbons obtained from the distillation of petroleum .are important
fuels. T

(a) State the name of the main substance present in natural gas.
o TNV ocscsormirnsinssim s i s s smisnnaissiasssessisisssssnsss 1]

(b) Petroleum is a thick liquid.
Describe the liquid state in terms of

e how close the particles are to each other,

= the arrangemeént of the particles, -

e the movement of the particles. :
“m:‘:nr%q\m.qw.r.lpﬁx&j ..... P m‘zvé\iosgi}\wm{hmifgqsfn
ot B i s T e e s e e e e e e R e

_____ %m\r&nﬂmwﬁfiiﬂﬁﬁ“iwb{h,ﬁoyﬂ*wqw Vﬂlﬁ
ﬂuwrnluam&mh et s Vide . over... ceeh. ey, [3]
4headn less 50 Yo Yhoie of Forancy \mv:\a‘_;‘

(c) The diagranTshows a distillation column used to separate petroleum intofractions.

fractions
— refinery gas

oy

L5 L —— gasoline
| 5L 5 L—— X
| 7 71 ___— kerosene

T s —= Y

S

T 0% — fuel oil
\_}:\

I l C lubricating il

‘bitumen

(i) On the dlagram draw an arrow to show where the petroleum vapour enters the
column. [11

(ii) What do you understand by the terni fraction?
frm)fmrltsan.:wA&xu}w&}LE\x.ww%wmn\o
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Paper 2 — Core theory

(iii) In the diagram on page 9, two fractions have not been named.
State the name of

(iv) One of the refinery gases is ethane.
Draw the structure of ethane showing all atoms and bonds.

\rl' \'1
W ( - C._ n
By

(1]

(v) Which one of these phrases describes ethane comrectly?
Tick one box.

Ethane is an unsaturated hydrocarbon.

Ethane is a saturated hydrocarbon. \/

Ethane polymerises to form poly(ethene).

Ethane is an alkene.

(1]

(Total: 11]

Examiner comment — grade C

This answer demonstrates a good understanding of the particulate nature of the liquid state. The basic organic
chemistry ((c)(iv) and (v)) was good although the concept of what a fraction is and the nature of different fractions
in oil distillation needed revision. In (b), the candidate gave a good answer with three separate statements relating
to the three marks available: ‘closely packed’, ‘arranged irregularly” and ‘slide over each other’. The inclusion of
comparison with other liquids was not necessary. In (¢)(ii), the candidate showed some knowledge of the term
‘fraction’ by writing about ‘elements as part of the mixture’, but this was not sufficiently rigorous to gain a mark.
In (e)(iii), the candidate seemed not to realise that petrol was the same as gasoline and kerosene is the same as
paraffin. In both these parts more straightforward learning was required.

ﬁTeach.f Me com
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Example candidate response — grade E

4 Natural gas and the hydrocarbons- obtained from.the distillation of petroléun-are important
fuels.

(a) State the name of the main substance present in natural gas.

8 T T USRI S—

(b) Petroleum is a thick liquid.
Describe the liquid state-in-terms:.of

e .how close the particles are to each other,

e the arrangement of the particles,
o the'movement of the-particles.

AETHOSRNas.o presﬂh'isa—klﬂchkxquxéJEmr%d&&
e ok, nachezarii. ek A be spnss . bekesen

{(c). The diagram shows a distillation column used to separate petroleum into fractions.

fractions
—— refinery gas

. _J"_'L_JﬁL:_—-" gasoline

U5 ——— kerosene

T I e Y

26— fuelail

~epou T v o
‘L Clubricating-oil-‘

bitumen

(i) On the diagram; draw an arrow to show where the petroleum vapour enters the
column. 1

(i) What do you understand by the term fraction?
pwﬁ*wlo\\\{\ﬂ\%ﬁ)f =220 sone\e L Seaanias. [2]

ﬁ\ Teachlf Me com
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Paper 2 — Core theory

(ili) In the diagram on page 9, two fractions have not been named.
State the name of

fraction Y ...‘.\:‘.\21.:@,\ ............................................................................................. [2]

(iv) One of the refinery gases is ethane.
Draw the structure of ethane showing all atoms and bonds.

\_\\ C2He
H—C T ¥\
WooH

(1]

(v) Which one of these phrases describes ethane correctly?
Tick one box.

Ethane is an unsaturated hydrocarbon.

Ethane is a saturated hydrocarbon.

Ethane polymerises to form poly(ethene). |\ /]

Ethane is an alkene.

(1

[Total: 11]

Examiner comment — grade E

This answer shows some understanding of the particulate nature of the liquid state and a limited knowledge
of organic chemistry. The concept of what a fraction is and the nature of different fractions in oil distillation
needed revision. In (a), the candidate may have interpreted natural gas as gas present in the air rather

than gas from the ground. In (b), the candidate gave a reasonable good answer although it was rather
contradictory and vague in places. The marks were given for the ‘particles close together’ (ball and stick was
ignored) and "haphazardly’. The inclusion of comparison with other liquids was not necessary and reference
to ‘the space between them is smaller’ enhanced the confusion. In (¢)(ii), the candidate showed some
knowledge of the term ‘fraction’ by writing about ‘the division of substances into different parts’, but this
was not sufficiently rigorous to gain a mark. In (¢)(iii), the candidate seemed not to realise that petrol was
the same as gasoline but correctly identified the diesel fraction. In (c)(iv), the structure of ethane was well
drawn, but in (¢){v), the chemical nature of ethane was not understood.

A TeachifyMe com
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26

Question b

Mark scheme

5 (a) molecule — two or more atoms [1]
atom — the smallest part 1]

ion — an atom that has become [1]

(b} (i} pH13 [1]

(i} 40 [1]

(iii} neutralisation [1]

(iv} pH decreases / pH goes from higher to lower pH / suitable reference to pH values e.g.
from pH12to pH8 [1]
final pH below 7 / stated value below 7 [1]
ignore: gets more acidic

(¢} Any six of: [6]
bubbles (from the electrodes)
solution goes yellow(ish) / solution goes green(ish)
hydrogen at cathode
chlorine at anode
(hydrogen and chlorine gases produced at wrong electrodes = 1)
electrodes are graphite / electrodes are carbon
electrodes conducts electricity / electrons move in electrodes
hydrogen (ions) go to cathode
chloride (ions) go to the anode
smell of chlorine
electrolyte conducts electricity
ignore: hydroxide ions

[Total: 14]

ﬁx Teachlf Me com
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Paper 2 — Core theory

Example candidate response — grade C

5 (a) Match the.ph;ases-.én the left with the definitions on the right.
The first one has been-dene for you,

" an atom that has

- relative formula ma:
elormuia mass become charged

7~ the smallest part of an element

molecule _ ;
i ' which'can'take part in a chemical change |
Pa o = i =
0 Or more aoms
alom covalently bonded together
— the surh-qf.the reia'tlve -atomic

masses in a compound
| [3]

(b) Sodium hydroxide, NaOH, is an ionic compound which dissolves in water to form a
strongly alkaline solution.

(i) Which one of the following best describes the pH of a concentrated aqueous solution
of sodium hydroxide?
Put a ring around the: correct answer.

pH 2 pH 5 pH 7 pH8 [1]

(i) Calculate the relative formula mass of sodium hydroxide.
. Y . Na 0 "y
(‘da‘\we J?rrrh.u\ﬁ mass z 92 4 M?"M

)

[1]
(iii} The equation describes how sodium hydroxide reacts with hydrochloric acid.
NaOH + HCI — NaCl + H,0

What type of chemical reaction is this?

AT oo, 1]

ﬁx Teachlf Me com
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Paper 2 — Core theory

(iv) Astudent used.a syringe.to add 1cm?-portions of hydrochloric.acid to an aqueous
solution of sodium hydroxide.

LTl
[ syringe
hydrochloric acid
V! | |
2
0

0 |
| sodium hydroxide solution

Describe.how the pH of the solution-in the beaker changes as the hydrochloric acid
is added until the acid is in excess.

._......_...‘Ihs,.....@ﬁ....sh\w’d!m._._l‘i._:k;s__.@lk:&lime“.._....._9..9;1..Jr.Lxe....?}\..._........_........:.
B desrenses o Y] Yee ah 15 in oxcess e, solbion......
BRI Vo) (LU0 | B G ) NSO /-

A Teachlf Me.com
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Paper 2 — Core theory

(c) The diagram: shows the apparatus used to-electrolyse concentrated aqueous sodium
chloride.

concentrated
aqueous sodium chloride

cathode

ok

Give a description of this electrolysis.
In your description-include

e what substance the electrodes are made from and the reason for using this-
substance ;2 3

e what you would observe during the electrolysis
o the names of the substances produced.at each elecirode.

oEledrodes are mode fam srmé'\qﬁe . platnen......
...I‘.hﬂ.‘...gw Bu%as 0’%{: ﬂ mmﬁ.ﬁa
e mehla¥fachs.ah.. adhele...
fasde.... 5. Chlorive. . gos .
..... Cﬁhoka,ﬁahh\mmd‘a\

femennnger

- [6]

[Total: 14]

Examiner comment — grade C

This answer demonstrates a good understanding of acid-base reactions and definitions. The phrases in (a)
are perfectly matched with the definitions. The relative formula mass of sodium hydroxide and pH of its
solution were both correct. In (b)(iv), the pH changes were well described. The ideas of decreasing pH and
going down to less than pH 7 were both present. The extended writing in (¢) about electrolysis was well
laid out in bullet points. It should be borne in mind, however, that the number of points written about should
equal the number of marks available, i.e. six marks. In this instance, marks were given for ‘electrodes made
from graphite’, ‘gas bubbles at the anode’ and ‘anode: ‘chloride’. Although there were several errors, setting
out the answer in this way often results in gaining more marks than in generally writing sentences as they
come to mind.

ﬁx TeachifyMe com
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Example candidate response — grade E

5 (a) Match the phrases on the left with the definitions on thie right:
The first one has been done for you.

an atom that has

relative formula mass
become charged

the smallest part of an element

molecule
which can take part in a chemical change
. two or more atoms
t !
e covalently bonded together
ion the sum of the relative atomic

masses-in a compound

(3]

(b) Sodium hydroxide, NaOH, is an ionic compound which: dissolves in water to form a
strongly alkaline solution. .

(i) Which one of the following best describes the pH of a concentrated aqueous solution

of sodium hydroxide?
Put a ring around the correct answer.

pH2 pH 5 pH7 - pH 13 []

(i) Calculate the relative formula mass of sodium hydroxide.

NoO H
o2+ 18-+)

10

(1]
(ili) The equation describes how sodium hydroxide reacts with hydrochloric acid.
NaOH + HCl — NaCl + H,0

What type of chemical reaction is this?

mwhal;mjﬂ‘(on [}

ﬁx TeachifyMe com
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(iv) A student used a syringe. to add 1 cm* portions of hydrochloric acid to an aqueous
solution of sodium hydroxide.

[ syringe

hydrachloric acid

| sodium hydroxide. solution

Describe how the pH of the solution in the beaker changes as the hydrochloric acid
is added until the acid is in excess.

o The. fH il frat.. .. a“rhonﬁ Teootove .
e chﬂ"um )’)chroxfc& L0 ﬂaqﬁ’, [Jﬂ HQf_ w.an. .
QC&O okl A yH LO?[ !9’3 ’f?wilfftt SO -

‘& TeachifyMe com
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Paper 2 — Core theory

(c) The diagram shows the apparatus used to electrolyse concentrated aqueous sodium:
chloride.

concentrated
aqueous sodium chloride

Give a description of this electrolysis.
In-your description include

e what substance the elecirodes are made from and the reason for using this
substance

e what you would. obsewe during the electrolysis
the names of the substances produced at each electrode:

.—+/f12 eckeodes  pce. madk.. from.. 6&3?% o2

. Omﬂ C@gr{ma INEL... @ LI{E te—fagr e hac.
.GﬁfEOﬂ bemr A0, .& 538 -
. Bubkbles..utll F]ofar and. &m‘u. il be. .
{.‘mmuﬂ aiL gacﬂ» efecﬁmc&
—*ﬂea&eﬁoﬁmﬁufmcﬂom il ﬂfﬁcﬂnum
dﬂeﬂdw!w‘me@as

. [6]
[Total: 14]

Examiner comment — grade E

This answer demonstrates a reasonable understanding of acid-base reactions and a good knowledge of
definitions. The phrases in (a) are perfectly matched with the definitions. The relative formula mass of
sodium hydroxide was correct but the pH selected was too low to be regarded as strongly alkaline. In
(b)(iv), the description of the pH changes were too vaguely described for any marks to be awarded. The
candidate could have scored the marks if the focus was on the values (numbers) of the pH rather than
writing about strong / reactive acids. There was no indication that the pH values were decreasing / going
from higher to lower pH values. The extended writing in (¢), about electrolysis, was rather short. In this
instance marks were given for ‘electrodes made from graphite’” and ‘bubbles will appear’. More marks could
have been obtained if the 'help points’ were read more carefully. For example, in order to gain the marks for
the electrode products, the chlorine and hydrogen should be linked to the anode and cathode.

ﬁx TeachifyMe com
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Question 6

Mark scheme

6 (a} as areducing agent/ in the blast furnace / for extracting iron or zinc or other suitable metal /
to extract metals / in making lime 1]

(b} (i)
layers can slide over each other 1]
both ideas of layers and sliding needed
strong bonding in all directions / covalent bonding in all directions /
strong bonding in macromolecules in giant structure 1]
both ideas of type of bonding and giant structure needed

(i) for cutting / drill bits / for drills 1]

(e} (i) ammonium sulfate 1]
ignore: water / hydrogen

(ii} nitrogen 1]

(d} one pair of electrons in each overlap area 1]
(e} 1% box ticked [1]
last box ticked 1]
[Total: 9]

ﬁx TeachifyMe com

'srUdgThe qurrerWQg Cambridge |GCSE Chemistry 0620 33
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Example candidate response — grade C

6 When coal is heated in the absence of air, coke is formed together with a gas called coal gas
and a liquid which contains ammonia.

(a) Coke is largely carbon.
State one use of coke in industry.

—U‘-"’c"mt“-LLu”ij ......... B AR e s (1]
(b) Two other forms of carbon are diamond and graphite.
(i) Use your knowledge of the structure of diamond and graphite to explain
why graphite is a good lubricant.

..i.h:‘?,.....1.9‘.—_‘:}3_.’1._._ ....L’t.\‘.,d’.}g-:\..m#?ﬁl:ﬂl....,.f'f?f'.'zfl.“.l,..,,,.,.',Q.. 5lrp

G"’\f'm.[.l-’lf‘lt}’\‘if: [1]
why diamond is very hard.
Ihena  dmecden  ban A4 aak vm-v.j 54" i, TR ||
e e d forre grnch S0 J :_.-, Lo by 7w a ke \J ST EN
(i) Give one use of diamond that depends on its hardness.
A o waed an douene Lish st [1]
e LN oAty L N-I’_A

(e) The liquid which contains ammonia can be reacted with sulfuric acid.

(i) Complete the word equation for this reaction |
L ‘}-M"m

ammonia + sulfuricacid — ... Wwfiﬁu“:’_ﬁ (1]

(i) Which one of the following elements do most fertilisers contain?
Put a ring around the correct answer.

chlorine ['\ nitrogen)' sodium sulfur (1]

(d) Coal gas contains methane.
Complete the diagram to show how the electrons are arranged in a molecule of methane.

(1]

A i hl TeachifyMe
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(e) When coal is burnt, sulfur dioxide-is:given off.
Which two of the following statements about sulfur dioxide are correct?
Tick two boxés.

Sulfur dioxide is an acidic oxide, V

About 20 % of the air is-sulfur-dioxide.

Most of the:sulfur dioxide-in the air comes from:car exhausts. . v 1

Sulfur dioxide contributes to acid rain.

[2

[Total: 9]

Examiner comment — grade C

This answer shows a good understanding of general chemistry and electronic structure. The answers reflect a
reasonably good knowledge of structure related to bonding. In (b)(i), the idea of layers in graphite slipping over
each other was well described but the explanation of the hardness of diamond did not reflect the strong bonds in
all directions and so did not gain the mark. In (¢)(i), the correct name, ammonium sulfate, was given. In (d), the
electronic structure of methane was well shown with both dots and crosses. In (e), the candidate did not link the
acidic nature of sulfur dioxide with acid rain and suggested, incorrectly, that most of the sulfur dioxide in the air
comes from car exhausts, so only one mark was given. If candidates realise that most of the sulfur in crude oil is
removed before distillation, errors of this type should not arise.

A Teachlf Me.com
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Example candidate response — grade E

6 When coal is heated in the absence of air, coke is formed together with a gas called coal gas
and a liguid which contains ammonia.

(a) Coke is largely carbon.
State one use of coke in industry.
~ IIII II
u@mal B S N - S -EH#L ..... 5 'R.(\ws.'-;f.pj ..... CLORTSY e 1]

(b) Two other forms of carbon are diamond and graphite.
(i) Use your knowledge of the structure of diamond and graphite to explain
why graphite is a good lubricant.
ﬂ‘x‘a&h %A ... T I Qm\ckmewcbccxgkv\f ...... Eocwﬁmqata
henee. u:m.,....é.w;se,.,,..&\sp_@,\______a['i‘a__.zl‘m.: ____________________________________________ (1]

why diamond is very hard.

(ii) Give one use of diamond that depends on its hardness.
---':21!-'&‘-?3-'?_.-?}.,-.,.m;-----é—ﬂss‘iﬁé.: ......................... e, [1]
(c) The liquid which contains ammonia can be reacted with sulfuric acid.
(i) Complete the word equation for this reaction
[

Py \
ammonia + sulfuric acid — ,&mmcme‘.-m.,sh\mﬂ\_‘z...-?...fﬂx_‘gﬁs%?n. [1]

(i) Which one of the following elements do most fertilisers contain?
Put a ring around the correct answer.

chlorine ¢ nitrogen ) sodium sulfur 11

(d) Coal gas contains methane.
Complete the diagram to show how the electrons are arranged in a molecule of methane.

¢RD

(1]

A TeachifyMe
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(e) When coal is burnt, sulfur diéxide. is given off.
Which two of the following: statements about sulfur dioxide are correct?
Tick two boxes.

Sulfur dioxide is an acidic oxide.

About 20 % of the air is sulfur dioxide,

Most of the sulfur dioxide.in the air comes from car exhausts. | ./

‘Sulfur dioxide contributes to acid rain. N4

2]
" [Total: 9]

Examiner comment — grade E

This answer shows some understanding of general chemistry and electronic structure. The answers
requiring extended writing are rather vague and hence gained no mark. In (b){i), there was no idea of layers
in graphite slipping over each other. The answer implies that the forces are weak and these forces slide over
each other. The explanation of the hardness of diamond does not reflect the strong bonds in all directions,
just to the bonds being equally strong. This did not, therefore, gain the mark. In (b)(ii), ‘the shaping of
glasses’ is too vague to warrant credit. In (e)(i), two products were given. If a single line is given, it only
requires one product, rather than two. In (d), the electronic structure of methane is correct even though the
electrons are only shown as crosses. In part (e), the candidate did not link acid rain with the acidic nature of
sulfur dioxide and suggested, incorrectly, that most of the sulfur dioxide in the air comes from car exhausts,
so only one mark was given. If students realise that most of the sulfur in crude oil is removed before
distillation, errors of this type should not arise.

A TeachifyMe com
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Question 7

Mark scheme

7 (a) (i} Anytwo of: [2]
have same general formula / have same pattern of formula / members differ by
CH; group
have same functional group
have similar chemical properties / prepared by similar methods
allow: same chemical properties
not: similar properties
show gradual change in physical properties / show trend in boiling points

(ii) H H

H—G—G—0—H

H H
allow: OH in place of O — H [1]
(b) (i} exothermic and temperature increases / goes from 18 to 37 [1]

both: exothermic and temperature increase needed for the mark
allow: exothermic because heat is given off

(ii} grey / black / grey-black [1]
not: brown / purple

(c) filter (off zinc); [1]
note: second mark dependent on filtration for first mark
(let alcohol) evaporate / evaporate (off the alcohol) [1]

allow: warm gently (to remove some alcohol)
allow: use drying agent

ignore: heat unqualified / crystallise

reject: residue left to dry

(d) (i} Znl: [1]
allow: 5Z2nl;

(i) 2" answer ringed (giant ionic) [1]
allow: underlined or ticked

(e} 1 mark for each product [3]
zinc nitrate
ammonium nitrate not: ammonia nitrate
water

(f) add (aqueous) sodium hydroxide (and warm) 1]
test gas evolved with red litmus paper/ universal indicator paper [1]
litmus paper/ universal indicator paper turns blue [1]

note: the 2" and 3™ marks are dependent on the first mark being correct

ﬁ [Total: 15]
,_ TeachifyMe o
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Example candidate response — grade C

7 Ethanol, C;HsOH- is a member of the alcohol homologous series.

(a) (i) Give two characteristics of a homologous series.

(ii) Draw the structure of ethanol showing all atoms and bonds.

€D HQOH

(1]

(b) One use of ethanol is as a solvent.
A pupil studied the reaction of iodine with zinc.
She first dissolved a few crystals of iodine in ethanol and recorded the temperature of the
solution.
The temperature was 18 °C.
She then added excess powdered zinc and recorded the temperature again.
The new temperature was 37 °C.

__—temperature
3rg

__—temperature
18°C

iodine dissolved
in ethanoi-..,_‘*-

excess zinc—__ &

(i) Is this reaction endothermic or exothermic?
Explain your answer.

o Naenmilossach on. BDeooune
..__...,.._._...'T.\,.‘F_,\_.tfx.k.}Y‘t‘\}f’\k‘l.“ R e o [1]
(ii) What colour is solid iodine?

4 (O OO 1]

A TeachifyMe com
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(¢) The equation for the reaction is
zinc + jodine — zinc iodide
‘When the reaction is complete, the mixtureé contains zinc iodide dissolved in ethanol and

unreacted zinc powder.
Suggest ‘how you can get crystals of zinc iodide from the reactlon mixture.

Cwivene.we oo 282100 Ph,(_
w\sg’rc& ....... i\ be. pas \é&e
?’Qf‘m 000 Ao ‘FQG\C*“OW 2]

(d) The diagrémshows the stiucture of zinc-iodide. s

(i) What is the simplest formula for zinc iodide?

(ii) The list below shows four different types of structure.
What typeé of structure is zinc.iodide?
Put a ring around the-correct answer,

giant covalent

-

giant ionic

‘metallic

molecular

(1]
(e) The equation for the reaction of zinc with dilute nitric acid is
4Zn + 10HNO, — 4Zn(f\l€}t_a)2 + NH,NO; + 3H,0

Wirite a word equation for thls reaction.

.\nc 4+ [\)\'?:‘F%ILQ\C\O\: ]{'A" Z\\QC \'\“'\‘rﬂtf_ .

{f) Describe atest for ammoniuri ions. WOWW‘\ Wi "rmt( ‘T U—"@'
tost oo REAEE.. w‘ﬁ’)%‘;oé\}m&\%&mm da
result... 5+ LCIRNY g\'\)Q 2. Qo0umend.. Q. OMcJ\\“‘
NI AW ‘5}.3..5?. ....... o ;e P*TQQ“O @

[Total: 15]
ﬁ\ Teachlf Me com
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Examiner comment — grade C

This answer demonstrates a reasonably good understanding of organic chemistry and a good ability at
writing word equations. In (a)lii), the structure of ethanol was well drawn, although the O—H bond could
also have been shown. However, knowledge of practical procedures (e¢), including qualitiative analysis (f),
was weaker. In (a)(i), the idea of homologous series having the ‘'same general formula’ was well explained
but ‘the same structure’ was too vague to be awarded a mark. In (c), the idea of heating (to evaporate the
alcohol) did not go far enough. The major error was to omit the filtration step. The marks for this part could
have been obtained by first referring to the stem of the question and then considering the state of zinc and
the solution of iodine in alcohol. In questions involving separations, it is important to first consider the states
of the components of the mixture to be separated. In (d)(i), the mark was not obtained through not checking
the diagram sufficiently. The answer ZnO, had a 1:2 ratio but the wrong anion (oxide substituted for iodide).
In (e), all the products were correctly identified. At this level the correct identification of ‘ammonium nitrate’
was a common distinguishing feature between grade C and E candidates. In (f), the reagent, sodium
hydroxide was correct but observations were not given. The candidate did have the idea that the test
released ammonia, but no test for ammonia was given. As in 2(c)(i), more marks could have been obtained
by focusing on observations rather than naming products.

A Teachlf Me.com
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Example candidate response — grade E

7 Ethanol, C,H,OH, is a member of the alcohol homologous series.
(a) (i) Give two characteristics of a homologous series.
1. _’.“ru;_,f_g.._.pnm. A 2ore. B e @.\.W#&Q ......... P
9 IA bt o &“ﬁmmﬁ.. . B O S O S 2]

(ii) Draw the structure of ethanol showing all atoms and bonds.

H H
\ i

H=C C o-
Ju} H

(1]

(b) One use of ethanol is as a solvent.
A pupil studied the reaction of iodine with zinc.
She first dissolved a few crystals of iodine in ethanol and recorded the temperature of the
solution.
The temperature was 18°C.
She then added excess powdered zinc and recorded the temperature again.
The new temperature was 37 °C.

_.—temperature
18°C

__—temperature
37°C

iodine dissolved
in ethanol-__

excess zinc—__ &

(i) Is this reaction endothermic or exothermic?
Explain your answer.

[_,‘.i,r'.%&'.'&s,m:x ....... Hoas ) n.mm,,,...j_}k_._...tﬁ.:&\.r..f}.s_ai.____..S’tmc&........in __________

:
..’Hu...,.,.:;\umu,u,é.lr.m;a..- .................................................................... M

(ii) What colour is solid iodine?

Lfkk&\;{g e e e A Rk a i emoe RS e f e Ae R e R AR e A AR R R e ISR RSt R AR AR ER e mm S E [1]

A TeachifyMe
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(c) The'eq_uation forthe reaction is
zing + iodine — zinc iodide
When the reaction is complete, the mixture contains zinc iodide dissolved in ethanol and

‘unreacted zinc powder.
Suggest how you-can get crystals of zinc iodide from the reaction mixture.

kﬁ%m@mquwa&%nnm&u&,&m&&ﬁﬁmto&é& .........
Sosathad .. ohesslmd. Yo clensed.. Bocce.... umseadked.oms..

(d) The diagram'shows the structure of zinc iodide.

(i} What is the simplest formula for zinc iodide?

i) T_he list below shows four different types of structure.
What'typé of structure is zinc iodide?
Put a ring around the correct answer:

- M

giant covalent
metallic

molecular

1l
(e) The equation for the reaction of zinc with dilute nitric acid is
4Zn + 10HNO, — 4Zn(NO,), + NHNNO, + 3H,0
Write a word equation for this reaction.

Jine.2 . mg;i;gﬁ ol N\.“ﬂsﬂ’- o Amnksh r&m}@. '“\Ssx\wr

(f) Describe a test for ammonium ions.

test . r%& m&&% ...... m&»m g“k'_-)&m%g@ s
result . Tttm ...... -.».\“ ..0... \jo_mm f?m.‘.‘-kgz %&Q .&nrm& - B
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Paper 2 — Core theory

44

Examiner comment — grade E

This answer demonstrates some understanding of organic chemistry and a moderate ability at writing
word equations. In (a)(ii), the structure of ethanol was well drawn, showing all atoms and bonds. Practical
procedures (c) including qualitative analysis (f) could have been improved. In (a)(i), the idea of homologous
series’ was hinted at but written about too vaguely and with incorrect terminology, e.g. ‘the same structural
formula’ rather than the same general formula, and ‘they have a difference in 2 carbon atoms’ rather than a
CH, group. In (c), the idea of heating was the major error was to omit after the filtration step. The marks for
this part could have been obtained by first referring to the stem of the question and a consideration of the
state of zinc and the solution of iodine in alcohol. In questions involving separations, it is important to first
consider the states of the components of the mixture to be separated. In (d)(i), the mark was not obtained
through not counting the ions in the diagram. In (e), two of the products were correctly identified. At this
level the incorrect identification of NH,NO, as ‘ammonia nitrate’ was a common distinguishing feature
between grade C and E candidates. In (f), the reagent, sodium hydroxide was correct but a precipitate was
referred to rather than a gas. More marks could have been obtained for this question by learning the tests
for qualitative analysis for Paper 2.
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Paper 3 — Extended theory

Paper 3 — Extended theory

Paper 3 is a written, extended theory paper consisting of short-answer and structured questions. Questions
will be based on the Extended curriculum and will be of a difficulty appropriate to the higher grades.
Questions will test skills mainly in assessment objectives A (Knowledge with understanding) and B
(Handling information and problem solving). A quarter of the marks available will be based on Core material
and the remainder on the Supplement.

Question 1

Mark scheme

1 (a) 27p 32n 27e [1]
27p 32n 25e [1]

(b} (i} same proton number / same number of protons / same atomic number [1]
different nucleon number / different number of neutrons / different mass number [1]

(iiy same electron distribution 1]

allow: same proton number and same number of electrons
not: same number of electrons / same number of shells

(iii) industrial detection of leaks / thickness of paper etc. / nuclear fuel for generating
electricity / nuclear weapons / radiographs of welds / measuring wear / sterilising food [1]
not: carbon dating

medical treatment of cancer, radiotherapy, treatment of thyroid gland, X rays, tracer

studies in body, sterilising equipment, locating tumours
accept: X-rays only once [1]
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Paper 3 — Extended theory

Example candidate response — grade A

1. Cobalt is an element in Period 4 of the Periodic Table.

(a) Use your copy of the Periodic Table to help you complete the table below.

article number of number of number of
P protons neutrons electrons
Co 27 Al a0
Co?* ) 3 as
21
(b) ®Co is a cobalt isotope.
(i) Explain the term isotfope. o rotony
%A%xf(mﬂ&ua[rma&fw\% T
« [2]

(ii) Explain why two isotopes of the same element have identical wcal %&emes
‘I‘LW\: ﬁ“} 6. some. neamess nk ftngod ae. inlle e gosiBon. mﬁ«[ﬂ
(iii) State one industrial use and one medical use of radioactive isotopes.
industrial use ﬂe&iﬁc'&a{&v’n&\‘eq [1]
medical use Twmhrsﬁw-w [

[Total: 7]
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Paper 3 — Extended theory

Examiner comment — grade A

(a) Both rows in the table are correct. Particularly creditable was the recognition that the positive charge on
the cobalt ion was due to the atom having lost two electrons.

(b) (i) The response gave the two essential points - same number of protons but a different number of
neutrons.

(i) One of two explanations was awarded the mark, either the same number of protons or the same
electron distribution. The candidate gave the first alternative.

(iii) Both uses were accepted. The first answer would be improved by the addition of the phrase ‘in
nuclear reactors’.

Example candidate response — grade C
1 Cobaltis an element in Period 4 of the Periodic Table.

(a) Use your copy of the Periodic Table to help you complete the table below.

icle number of number of' number of
s protons neutrons: electrons
Co 23+ | 32 E?
Co® 25 32 _ A8

21
(b) %°Co.is a cobalt isotope.

(i) -Explair} the term isofope.
.A.n......Blg;meni.....,w;ﬂi...._.....’C.bf-'.-......é:-egmﬁt ..... ﬂumbﬁrpf .......
.|IJ.If.;:at.Qn;:r.....ml_ﬁd....s:]r:c.tkﬂx.k.&......hlét ...... o :?F«]ﬁu:mnt....m.um.‘s.ex....gr.:.
HIBULEONG s [2]
(ii) Explain why two isotopes of the same element have identical chemical propérﬁes.
E@haveﬁe\&amenumkﬂvofQIE'C“OI"& M

(iii), Staté one industrial use and  one medical use of radioactive isotopes.

medical use ...Edeamn.... :Stek.a..[me. m@d' :iu l,ome.ﬂ'f

[Total: 7]
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Paper 3 — Extended theory

Examiner comment — grade C

(a) The first row in the table is correct but the second row is incorrect. The number of protons should be
unchanged, only electrons are lost when a positive ion is formed.

(b) (i) The response gave the two essential points — same number of protons but different number of
neutrons. The number of electrons do not have to be the same in isotopic particles; this is only
true if both particles are atoms. It was decided to ignore any comment about the same number of
electrons and focus on the number of protons and neutrons.

(if) They have the same number of protons or the same electron distribution were the preferred
explanations.

(iii) Two correct uses are given.

Example candidate response — grade E

1 Cobaltis an element in- Period 4 of the Periodic Table.

(a) Use your copy of the Periodic Table to help you complete the table below.

A number of number of- number of
particle protons neutrons electrons
Co | 2% 22 29
Co? |
(2]
(b) ®Co is a-cobalt isotope.
(i) Explain the term isofope.
CAselere 0 qte. 290 afmn. Almnt D ed e
..... QWOMNIE  ANERT s [2])

(ii) Explain why-two.isotopes of the same elément have identical chemical properties.

and (T e Saue €elemani—
(iii) State oné industrial use and one medical use of radioactive isotopes.

TNAUSEAAI USE oveviiierieiiiisiiecriissiessisssassessserssssesssssassersssesssesnnssssesssesssessassasesseeeessees 1]
MEdiCALUSE: ... aannnnmnanmmaa R R e s [T
[_rotal:?]
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Paper 3 — Extended theory

Examiner comment — grade E

(a) This script shows a common outcome, the candidate was familiar the composition of atoms in terms
of the numbers of electrons, protons and neutrons but could not account for the existence of an ionic
charge in terms of electron loss or gain. The only difference between the cobalt atom and the cobalt(ll)
ion is two electrons less in the ion.

(b) (i) An alternative, but acceptable, explanation of the term isotope was given.

(ii) The response does not refer to either the same number of protons or the same electron distribution.
No marks could be awarded.

(iii) This part was not attempted.

Question 2

Mark scheme

2 (a} burns to form sulfur dioxide 1]
acid rain / any problem associated with acid rain / sulfur dioxide is poisonous [1]

(b} (i) bigger surface area 1]
burns / reacts faster / greater number of collisions 1]

not: more sulfur dioxide

(ii) kills microbes / bacteria / fungi etc. [1]
accept: anti-oxidant / stops oxygen oxidising juice / prevents growth of bacteria

(iii) bleach / refrigerant / making wine / fumigant /insecticide / dyes 1]
not: making sulfuric acid

(€} 2S80;+ 0, 2> 250, [1]
temperature 400 to 450°C [1]
pressure 1 to 10 atmospheres [1]
catalystvanadium(V) oxide / vanadium oxide 1]

(d} SO; + H;80, > H.S;0; [1]
H.S:0; + H.O = 2H,S0, [1]
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Paper 3 — Extended theory

Example candidate response — grade A
2 Sulfuris needed for the production of sulfuric acid. Two of the major sources of sulfur are

¢ underground deposits of the element sulfur,

e sulfur compounds from natural gas and pétroleum.

(a) Explain why sulfur and its compounds are removed from these fuels before they are
burned.

Theyualer..uill btk d0... glat. when. bumad....

(b) Sulfur dioxide is made by spraying molten sulfur into air. The sulfur ignites and sulfur
dioxide is formed.

(i) Suggest why molten sulfur’is used in-the form of a fine épray.
Jk...epea... 5{1ch3 ..... po ofes...and. idewill bose....

aﬁreaheur(gammfa—ﬁauafumamko 2]

(ii) Explain why traces of sulfur dioxide act as a preservative in fruit juices.

(iif) State another use of sulfur dioxide.

(c) Describe how sulfur dioxide is changed into sulfur trioxide. Give the reaction conditions
and an equation.

-Onyaor maddﬂ&lp—bdwrc[wwcl@vfhﬁnocm
a}cjm ........ oducs.... Q&H%Goﬁjafﬁﬁﬁwo}

¢ s Q%OQ_+’OQ_$2%O?> ......... e [4]

(d) Complete the following equations for the formation of sulfuric acid from sulfur trioxide.

......... 5. hacleci.. e

SO, + .Ha%0, ~ H,8,0,
H,S,0, + .Ha @ - .2 Hs0, 2]

[Total: 12]
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Paper 3 — Extended theory

Examiner comment — grade A
(a) The correct reason is that sulfur in the fuels would burn to form sulfur dioxide. In the atmosphere, this
gas forms acid rain. This has adverse effects on health and on the environment.

(b) (i) Faster reaction rate due to increased surface area warrants the award of both marks. This is an
excellent answer.

(ii) The explanation just about justifies the award of the mark. Possibly sulfur dioxide kills micro-
organisms would be a better response.

(ifi) Sulfur dioxide is not used directly to make fertilisers. Uses of sulfur dioxide include as a bleach for
silk or wood pulp, as a fumigant, as a refrigerant, or to make dyes .

(c) Commendably, the complete description was given — pressure, temperature, catalyst and the equation.

(d) Both equations are correct.

ﬁTeachingem
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Paper 3 — Extended theory

Example candidate response — grade C

2 Sulfuris needed forthe production of sulfuric acid. Two of the major sources of sulfurare.

¢ underground deposits of the element sulfur,

= sulfur compounds from natural gas and petroleum.

{(a) Explain why sulfur and its compounds are removed from these fuels before they are

- bbtavse,. ’fﬁg l@m..ﬂm}phﬁﬂ@xu}m%..ﬁﬁ ...... PUx...

(V93] “& wﬁ}m dn e Qj(m;ﬁuw Gond. ésazh-:smv” dn..: . [2]
Uwaudmn of Suphorows beid which will (alae, O yoin
{b) Sulfur dioxide is made by spraying molten suifur into. air. The sulfur ignites and- suilfur

dioxide is formed.

burned

(i) Suggest why molten sulfur is used in the form of a fine spréy

(i) Explain why traces of sulfur dioxide act as a.pres_ewatwe in fruit | Julc'es.
ﬁwbioaté&bwﬁulphwama@% (1]

(iii) State another use of sulfur dioxide.
" 1;‘0 ..

0. 00ling blphvesic. ..odid.., ?Iﬁamf gm

. B W Lethia, cannot e Tn
(c) Describe ho ur dlémde is changed into sulfur trioxide. Gwe the reaction conditions

-and an equation.

b reede. o yord. gl 020g400 2502108 05 . nteds.
9\ a}mas lll.u(, F?QM&&M LRED" ....... Q@JWVM"‘JNM ...........
...... ﬂmjo.«x;da, 03.4. wfalﬁ;} N

(d) Complete the following equations for the formation of sulfuric acid from sulfur trioxide.

. 4]

180, + ...kl Q.. > H,S,0,

H,8,0, + M0 2. Hs0, 121

[Total: 12].
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Paper 3 — Extended theory

Examiner comment — grade C

(a) This a very good answer, it includes the two essential points — the formation of sulfur dioxide and the
consequent formation of acid rain.

(b) (i) The spray has a large surface area is mentioned but not that it would cause a fast reaction rate. Only
one of the two marks could be awarded.

(if) The correct explanation is that sulfur dioxide kills the micro-organisms which are responsible for the
decomposition of fruit juice.

(ifi) Sulfur dioxide is used to make sulfuric acid is given in the question. Other uses of sulfur dioxide
include a bleach for silk or wood pulp, a fumigant, a refrigerant, or to make dyes .

(c) The description includes the four marking points - pressure, temperature, catalyst and the equation. It
would have been prudent to include the reversible arrow in the equation; this might have been required

for the award of the equation mark.

(d) Both equations are correct. The equation 2SO, + H,0 — H,S,0, is accepted as an alternative to the
more usual version SO, + H,SO, — H,S,0,

A TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade E
2 Sulfur is.needed for the production of sulfuric acid. Two of the major sources of-sulfur-are

¢ underground deposits of the element sulfur,

e sulfur compounds from naturail"'gé's and petroleum.

(a). ‘Explain. why sulfur and its compounds are removéd from these fuels before they are-
burned

whcﬂsmfwwbumeclanc?moaecivnumm&ha:%m
wfmiﬂampw?cacﬁpbmm‘mwodmgamwagz&b 2

(b) Sulfur dioxide. i$ made. by. spraying molten siilfur inte air. The sulfur-ignites and-sulfur.
dioxide is formed.

(i) Suggestwhy miolten sulfuris used.in the form of .a,.ﬁﬁé-spray. ¥
20..9rder por & 10 reack w0 &mw&zmlg,
. 21
(i) ExXplain why traces of sulfur dioxide act-as.a presérvative in fruit juices:
Mt helpo, Kitk J0QCH€C e 1]
(iii) State another-use of sulfur dioxide.
ﬁﬁableo%@gagen’c M1

{c) Describe how sulfur dioxide is changed into sulfurtrioxide, Give the reaction ¢onditions
and an-equation,

A0 the_prepence. op. qir. Sdiphur. weactlibadid 2. CEQMAS....

th'v@meoxaagn prcaen++0 pmdc#ce Bphurtiocude .

....... T 00 e T4]

(d) ‘Complete the following equations for the formation of sulfuric acid from sulfur trioxide.
Soa * H?-S'o'r - stzo?
H,8,0, + .HQ.OZ. - . ZeH,S0, : _ (2]

[Total: 2]
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Paper 3 — Extended theory

Examiner comment — grade E

(a) The required explanation is that sulfur dioxide would form and become acid rain with its deleterious
effects on health and the environment. The response had to mention sulfur dioxide to justify the award
of any marks.

(b) (i) The explanation did not mention the large surface area of the droplets and a fast reaction rate so no
marks could be awarded.

(if) The role of sulfur dioxide as a preservative for fruit juice and food relies on its ability to kill
micro-organisms. This was referred to in the answer.

(ifi) Sulfur dioxide is used as a bleach.
(c) Only the equation warrants the award of a mark. Temperature, pressure and catalyst are not mentioned.

(d) Both equations are correct.

Question 3

Mark scheme

3 (a) (i} heat/roastin air/ oxygen [1]
accept: burn in air / oxygen

(ii} (reduce) with carbon / carbon monoxide [1]

(b) test it with both hydrochloric acid and sodium hydroxide(aq) [1]

accept: any named strong acid and any strong alkali
if only acid and alkali given then max = 3

basic oxide reacts with acid [1]
acidic oxide reacts with alkali/base [1]
amphoteric reacts with both [1]

accept: for react — form salt and water

(¢} (i} atequilibrium [1]
rate of forward reaction equals rate of back reaction / concentrations remain
constant / macroscopic properties do not change with time [1]

accept: amounts do not change with time

(ii} equilibrium moves to left (SbOCI used up) [1]
hydrochloric acid removed by reacting with SbQCI
precipitate dissolves in hydrochloric acid

(iii} add water / dilute / add an alkali / add more SbCl;/ add a base / add a carbonate [1]
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Paper 3 — Extended theory

Example candidate response — grade A

3 Antimony, Sb, is an element in Group V.

(a) The main ore of antimony is its sulfide. The extraction of antimony is similar to that of
zinc.
Describe how each of these changes in the extraction of antimony is carried out.

(i) antimony sulfide to antimony oxide $pS— B *O2—>

Qﬁ:xdr@mhmnbax\ﬁkclﬂw"\\hm&%n [1]

(i) antimony oxide to antimony \aﬂ‘]
Qegmz\:...mmhwnnb axdo..wita. cm@-hmna c:cg.n’l @,% (]

(b) Antimony oxide is a white powder whlch_ is insoluble in water.
Describe how you would find out if it is a basic, an acidic or an amphoteric oxide.

Touould. ke bwo.. %c::»mp\es QFQXJ\\M ....cm&g, nath.....

NQOHtm() IQ Ak Pgmrts O, Q:QQ.Ir wﬁ\q NQ.CJH xjr IS..o0. md .LP
no recdtcm wvt-h I\ﬂoﬂH 15 o bos
S5 n‘r rmcis. with ot NC\awd (4]
NeOR T¥ TS 0~h QW“«P‘HJ e ox\{ﬂsL
(c) When antimony chloride is added to water, a faint white precipitate forms and the mixture
slowly goes cloudy.

_forward
SbCl,(aq) + .HEO(I) == 2HCI(aq) + SbOCI(s)
colourless backward white

(i) Explain why after some time the appearance of the mixture remains unchanged,

mgnxahrmq}w%m%m:x&ur 2]
(i) When a few drops of concentrated hydrachloric acid are added to the mixture, it
d changes to a colourless solutlon Suggest an explanation. T
bl '

D B [T 1 s The. so\ubonn.. rlrsédue
bk ¥c; o.n%mn& dnlcmc\a ek, wear. Sserer

(ii) Suggest how you could make the colourless solution go cloudy

[Total: 1Q]
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Paper 3 — Extended theory

Examiner comment — grade A

(a) (i) The required description was that the antimony sulfide was heated/burnt/roasted in air/ oxygen. The

need to heat the ore was not mentioned.

(if) A correct reducing agent was specified.

(b) The only error was to omit stating that basic oxides react with an acid. It is not sufficient to state that

(c)

they do not react with a base. This is equally true of neutral oxides.

The other three marking points were given:

the alkali and strong acid were named,

if the oxide reacts with an alkali it is acidic,

if the oxide reacts with both strong acid and alkali it is amphoteric.

(i) It was not appreciated that the reaction is at equilibrium and the rate of the forward and back
reactions are equal, or macroscopic properties do not change with time.

(if) The candidate realised that the addition of hydrochloric acid would favour the back reaction and was
awarded the mark.

(ifi) To make the mixture go cloudy the position of equilibrium needs to move to the right. This can be

achieved, as suggested by the candidate, by the addition of water. An alternative method would be
to add a base.

A TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade C

3 Antimony, Sb, is an element in Group V.

(a) The main ore of antimony is its sulfide. The extraction of antimony is similar to that of
zinc.

Describe how each of these changes in the extraction of antimony is carried out.

(i) antimony sulfide to antimony oxide
reockion  with base

- [

(ii) antimony oxide to antimony

feduckion wuith cacbon . )

(b) Antimony oxide is a white powder which is insoluble in water.

Describe how you would find out if it is a basic, an acidic or an amphoteric oxide.

wo e el Tk, vest  with  sesemed indicator  paper

.f*.F.......l.‘f‘.f‘.‘.‘.!ff.....E.’f!?f‘.’......J.f.%.f..f.‘.%.....‘.‘.E‘.f.e...ifi......{fs.... acid, 59, Tk can

feact  with base .

- [4]

(c) When antimony chloride is added to water, a faint white precipitate forms and the mixture
slowly goes cloudy.

forward
SbCl,(aq) + H,0() = 2HCl(aq) + SbOCI(s)
colourless backward white

(i) Explain why after some time the appearance of the mixture remains unchanged.

becouse  dhe  Sb(ls  has  been used wp.

(ii) When a few drops of concentrated hydrochloric acid are added to the mixture, it
changes to a colourless solution. Suggest an explanation.

brcawse e oxugen i ShOCL will  bend  with

.hydregen

o am vorm  water (no SEOC| anymore) i)

{(iii) Suggest how you could make the colourless solution go cloudy.

acld mrban,s"'\r‘ the goluhun,COz will be pormed, BBy Hmae, (1]
-Hw,n, blv-u -Hﬂ, 4

[Total: 10]
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Paper 3 — Extended theory

Examiner comment — grade C

(a) (i) The required description was that the antimony sulfide was heated/burnt/roasted in air/oxygen. The
suggestion to use a base is without any relevance to the question.

(if) A correct reducing agent, carbon, was specified.

(b) The use of litmus paper is incorrect because the oxide is insoluble in water. The correct procedure,
which involves the use of a named alkali and a named strong acid, is described previously.

(c) (i) The antimony chloride is not used up, the reaction is at equilibrium and the rates of the forward and
back reactions are equal, or the concentrations do not change with time.

(if) The explanation given was accepted, but one in terms of the position of equilibrium would have
been preferable.

(ifi) Presumably the candidate was thinking of carbon dioxide and limewater as an explanation of going
cloudy. This misconception stems from a lack of awareness that the system is at equilibrium. The

position of equilibrium needs to move to the right; this can be achieved by the addition of water or a
base.
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Paper 3 — Extended theory

Example candidate response — grade E

3 Antimony, Sb, is an element in Group V.

(a) The main ore of antimony is its sulfide. The extraction of antimony. is similar to that of
Zine.
Describe how ‘each of these changes in the éxtraction of antimony is carried ouit.

. 5o,
(i) antimony sulfide to antimony oxide Sheoy +SEe—=> Stz S0

5\1&%?—756&*509 M]
(i) antimony oxide to antimony  $b _
BB BB e 1]

(b) Antimony oxide is a-white powder which is insoluble in water.
. Describe how you would find out if itiis.a basic, an acidic or an amphateric omde

___..\;,5._...,.%@.&%13 o healter. Han. but Yhe. aﬂﬁmaﬂ} ox;d&
...:.'n....l’iw....k.ralo;ﬁ.;....a.nd..;.._3&1&.....,&:.01;,.@}9{_..pa,mc_..m._._sm...
....J%f:......Coé?_ﬂ.t.’.....HQMH.....C’.;ﬁczfzﬁiﬁ...;.cn.ff.....bﬁ;...,...fb/ﬁ?&([/é.s..s ............

- 14l
(¢) When antimony chloride is added to water, a faint white precipitate forms and the mixture
slowly goes cloudy. .+ \
forward
SbCl,(ag) + H,0() = 2HCI(aq) + SbOCI(s)
colourless backward white

(i) Explain why after some time the appearance of the mixture remainsunchar.aged

(i) When a few drops of concentrated hydrochloric acid are added to the mixture, it
changes to a colourless solution. Suggest an explanation.

due._to.. Se...mo. reachon. of. Hel .. poth. shoc..
....5.0_““.ﬁc......-@@(Z&ﬁ..mézuji@ﬂ..A.szmzzf.....?%_aa..ﬁcz.}.v/};}é{_1]
(iii) Suggest how you could make the colourless solution go cloudy.

...}a_xﬁ.-....p.ul.umom.v.h.’ajaf:....%azz-..-..szzzgcé{.qmam.fa!?_.s.bcﬁ]

[Total: 10]
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Paper 3 — Extended theory

Examiner comment — grade E

(a) (i) The equation given on the script has no relevance to the question. The correct description is given
above — burn the sulfide in air or oxygen.

(if) A correct reducing agent was needed that is carbon or carbon monoxide.

(b) Indicator paper would not react to an insoluble oxide. The correct procedure involves the use of a named
alkali and a named strong acid and is described previously.

(c) (i) The reaction does not stop. Reversible reactions come to a dynamic equilibrium when the
concentrations do not alter with time.

(ii) The comment does indicate that the back reaction occurs so it was awarded the mark. A better
explanation would have referred to the movement of the position of equilibrium.

(ifi) The addition of water would move the position of equilibrium to the right. The mark could be
awarded.

TeachifyMe com
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Paper 3 — Extended theory

62

Question 4

Mark scheme

4

(@) (i)

(ii)

(b) (i)

(ii)

(iii)

Cambridge IGCSE Chemistry 0620

ScF3
correct charges
70 and 1x around fluorine

strong forces / bonds between ions

accept: lattice as alternative to bonds / requires a lot of energy
to break bond between jons

not: giant molecular / IMFs

1Si surrounded by 40
10 surrounded by 25i
looks or stated to be tetrahedral

silicon(I'V) oxide does not conduct and (molten) scandium fluoride
does conduct
not: good and poor

scandium fluoride contains jons (silicon(I'V) oxide does not)
ions can move when molten or in solution

ﬁ\ Teachlf Me com

Srudg The 5mur|'er Way

[1]
[1]
[1]

[1]

[1]
[1]
[1]

[1]

[1]
[1]



Paper 3 — Extended theory

Example candidate response — grade A

4 The structure of an element or compound determines its physical properties.
Scandium fluoride and silicon(IV) oxide have giant structures.

(a) Scandium fluoride is an ionic compound.

(i) The valency of scandium is three. Draw a diagram which shows the formula of the
compound, the charges on the ions and the arrangement of the valency electrons
around the negative ion.

Use x to represent an electron from a scandium atom.

Use o to represent an electron from a fluorine atom.
oo -

%% / ¥
= i ol ) @

¥
o o

@§a \. - LR -
o0 7 . TR $ @ \.!
el (3)

(ii) The melting point of scandium fluoride is 1552 °C. Explain why scandium fluoride
has a high melting point.

(b) Silicon(IV) oxide has a macromolecular structure.

(i) Describe the structure of silicon(IV) oxide. You may use a diagram.

O
=

Su
Ay

-
A I
2 Sk | e

0 /;\ 2L O (3]

(ii)) How does the electrical conductivity of these two compounds differ?

..............................................................................................................

[Total: 10]
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Paper 3 — Extended theory

Examiner comment — grade A

(a) (i) An excellent answer which includes all the required information in the form of a clearly presented
diagram. This gives the correct formula of the compound, the charges on the ions and the
arrangement of the electrons around the anion.

(if) The essential idea is given — there are strong bonds between the ions.

(b) (i) Another clear diagram which includes all the essential features which are:
4 O atoms around each Si atom
2Si atoms around each O atom
tetrahedral shape

(b) (ii) All that was required was that scandium fluoride conducts and silicon(lIV) oxide does not. This was
given in the answer.

(iif) The candidate has simply repeated the answer to (b)(ii). A reason for the difference in electrical

conductivity is needed. Scandium fluoride contains ions which can move in the liquid state,
silicon(lV) oxide does not.

TeachifyMe com

64 Cambridge IGCSE Chemistry 0620 . --s,udm SeiaTer Way



Paper 3 — Extended theory

Example candidate response — grade C

4  The structure of an element or compound determines its physical properties.
Scandium fluoride and silicon(lV) oxide have giant structures.

(a) Scandium fluoride is an ionic compound

(i) The valency of scandium is three. Draw a diagram which shows the formula of the
compound, the charges on the 1ons and the arrangement of the valency electrons
around the negative ion.

Use x to represent an electron from a seandium atom.
Use o to represent an electron from a fluorine atom.

L 3 1 !
(4% a |
LY 13
(ii} The melting point of scandium fluoride is 1552 “C. Explain why scandium fluoride
has a high melting point.

As. X 15 5 faeac. Comesund. o o . T
.bD.mch.-....,..IE.E‘..E.A....M,&[.Q:...,C.’A.nﬁ._l'_'34.5___k£5.,___b_ﬁ__b.‘!_Q,.i‘.(.-,-f-?-.f.\._,.,,.,.,. (1]
(b) Silicon(IV) oxide has a macromolecular structure.

(i) Describe the structure of silicon(1V) oxide. You may use a diagram.

[3]
(ii) How does the electrical conductivity of these two compounds differ?
LAilcaa LAY _Dkide. . daen ___I'I,C_-_k__I:,Q_ixc.l_._@_.(_k__...QLE.L_‘:T_'_C_EI__E_J
hie | Scemdive. Fluevide  deen counduct.... 1)
(iii)y Explain the difference in conductivity.
Scasdii *’f'fuaw‘al e lave free wovie - - (sns.

oo le  Sleowwl o de AdoeS pot fave .. 2]
[Total: 10]
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Paper 3 — Extended theory

Examiner comment — grade C

(a) (i) Another excellent answer clearly presented and including all the correct ideas.
(if) The explanation needs the explicit comment that there are strong ionic bonds.
(b) (i) The diagram did not show that there are 2Si atoms around each O atom.
(if) The difference in electrical conductivity was stated precisely.

(ifi) The explanation should make it clear that only the scandium fluoride has ions and these can move in
the liquid phase. There is ambiguity in the candidate’'s answer.

ATeachingem

66 Cambridge IGCSE Chemistry 0620 .’smdwﬁm,re,ww



Paper 3 — Extended theory

Example candidate response — grade E

4  The structure of an element or compound determines its physical properties.
Scandium fluoride and silicon(1V) oxide have giant structures.

(a) Scandium fluoride is an ionic compound.

(i) The valency of scandium is three. Draw a diagram which shows the formula of the
compound, the charges on the ions and the arrangement of the valency electrons
around the negative ion.

Use x to represent an electron from a scandium atom.
Use o to represent an electron from a fluorine atom.

(3]

(ii)) The melting point of scandium fluonde is 1552 °C. Explain why scandium fluoride
has a high melting point.

Beawwe i[5 agienl slrudure. Same _od. ..
Gl rgoﬂ{j l OMJL _______________________________________________________ e (1]
(b) Silicon(lV) oxide has a macromolecular structure.

(i) Describe the structure of silicg{l\a’) oxide. You may use a diagram.

~
1 o xy 0 /0
(¥)en o 5 ©

T

,i‘\\CUﬁThG% @ cB.'gmk Slraclure LU"]'\(.h i—F'GLﬁ Silicon
’15 conecke] (o A m{jﬁm “v Jd . “;:,'srﬁ.e?gﬂ (<
‘J"c'ﬂ'ﬂ't{@/ (!‘9 o S licenc . }*],:m. ls arc \:t\,:m /¢

(ii) How does the electrical conduclivity of these two compounds differ?

_"‘_".;"r.“.“-_'k_cm.( \'Y) ox de } oS }fw é Fed o Conducl wtl‘}
whole.. Scandiwm. {/o}fc/c’ }1 s...ﬁ..,/ﬂ. .ﬂ)...ﬁ..f..*.l...w.:.!..;.[}ﬁ--

stab B

(iii) Explain the difference in conductmty / [

T . _ pa o7 - R rre
J'r'\';ni-j|//‘ff ﬁla,r///zr .........
= L. f{y ...... 9 f ...... A v.o,_..'..,Hﬁ;t ..... . L e, [2]
[Total: 10]
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Paper 3 — Extended theory

68

Examiner comment — grade E

(a) (i) The award of marks was conditional upon a correct formula being given.
(if) The explanation does not mention strong ionic bonds.

(b) (i) If both a diagram and an account were given the account takes precedence over the diagram. The
account does not mention tetrahedral geometry so only two marks were awarded.

(ii) All that was required was that scandium fluoride conducts and silicon(lV) oxide does not, this was
given in the candidate’s response.

(iif) The explanation should make it clear that only the scandium fluoride has ions and these can move in
the liquid phase. This is not mentioned in the candidate’'s comment.

Question b

Mark scheme

5 (a}) CH3-CHy-CH3-CH;-CH,-OH
88
156 to159°C

(b} any two from:
(same) general (molecular) formula
same functional group
consecutive members differ by —CH;
common methods of preparation

(e} correct structure and 4bp around carbon
2bp and 2nbp around oxygen
1bp on hydrogens

(d} (i) correct structural formula for propanoic acid
allow: OH but all other bonds to be shown

(ii) air/ oxygen
bacteria / microbes / micro-organisms
accept: mother of vinegar
not: yeast

(e} propyl ethanoate
allow: CHgCOOCgHT not: C5H1002

ﬁx TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade A

5 The alcohols form a homologous series. Two characteristics of a homologous series are
that the physical properties of the members vary in a predictable way and they have similar
chemical properties.

(a) Complete the table.

_name ormula mﬁ;szzne boili??cpoint
methanol CH,-OH 32 64
ethanol CH,-CH,-OH 46 78
propan-1-ol |CH -CH,-CH —-OH o _ 60 98 N
butan-1-ol CH,-CH,-CH,-CH,-0OH 74 118
pentan-1-ol C H:«‘CH 2 CH;_ ~(H, — CH;"CH ?_Cé _133
hexan-1-ol |CH,-CH,—CH,-CH,-CH,-CH,-OH 102 15¢

(3]

(b) Give two other characteristics of a homologous series.

5@@( bj

(¢) Draw a diagram showing the arrangement of the valency electrons in one molecule of
the covalent compound methanol.
Use x to represent an electron from a carbon atom
Use o to represent an electron from an oxygen atom
Use e to represent an electron from a hydrogen atom.

H
X
M -XC xe H
X
O
1o

A TeachifyMe com
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Paper 3 — Extended theory

(d) Alcohols can be oxidised to carboxylic acids by heating with acidic potassium
manganate(VIl).

(i) Draw the structural formula of the carboxylic acid formed by the oxidation of
propan-1-ol. Show all the bonds.

H H A CH— OH
mC ~C=CoH 5 (e
o
(1]
(ii) Describe how ethanol could be oxidised to ethanoic acid by fermentation.
Iacanke dene b .Lj...ﬁ.k..cfs.,..Mmc:.m,bfc.f_efi el
5‘5P( f‘wltfuke*ﬂeekkmncﬂ‘xnc“riﬁﬂcﬁjf’rhﬂ 2]

C’ ?‘C-'.J'é-;c!cf r':ﬂ Pﬁ r_'rju(‘(
(e) Propan-1-ol and ethanoic acid react together to form an ester. Give its name and structural
formula.

name ... Fro oyl ebhaneate ;)

0

S 0= CHa — (Hy~CH —OH

(1]

[Total: 13]

Examiner comment — grade A

(a) The table was completed correctly. The insertions being:
CH,-CH,-CH,-CH_-CH_-OH
88mole/g
158°C

(b) The comment that they belong to the same family is not sufficient.
Suitable characteristics are:
same functional group
same general formula
common methods of preparation

(c) A correct diagram clearly presented.

(d) (i) Both formulae are incorrect versions of a propanol rather than a carboxylic acid. The correct formula
of the oxidation product is CH,-CH,-COOH.

A TeachifyMe e
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Paper 3 — Extended theory

(if) The conversation of ethanol to ethanoic acid is an aerobic reaction. It is the oxidation of ethanol by
oxygen in the presence of bacteria.

(e) The name of the ester is correct (propyl ethanoate) but the formula is incorrect. The correct formula is of
the type:
CH,-COOCH,-CH,-CH,

Example candidate response — grade C

5 The alcohols form a homologous series. Two characteristics of a homologous series are
that the physical properties of the members vary in a predictable way and they have similar
chemical properties.

(a) Complete the table.

il Hame fermula mar:;:f;;he boilir;gcpoint
methanol CH,-OH 32 64
ethanol CH,-CH,-OH . 46 - 78
propan-1-ol |CH,-CH,~CH,-OH | 60 98
}butan-1~o| CH,-CH,-CH, -CH,-OH 74 118
| pentan-1-ol | (= (g~ (W, - CHy- EN5 "0\ I %% 138 |
hexan-1-ol |C4,-CH,~CH,~>H,~CH,~CH,-OH i 02 1S 7
(3]
(b) Give two other characteristics of a homologous series.
_________ swilar  pwoethes | sawe  Svuctuued  bvuadae
______________________________________________________________________________________________________ SRR )

(c) Draw a diagram showing the arrangement of the valency electrons in one molecule of
the covalent compound methanol.
Use x to represent an electron from a carbon atom. Celfpnt™
Use o to represent an electron from an oxfgen atom.
Use e to represent an electron from a hydrogen atom.

T TE)

1" - " /Jl

(3]
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Paper 3 — Extended theory

(d) Alcohols can be oxidised to carboxylic acids by heating with acidic potassium
manganate(VII).

(i) Draw the structural formula of the carboxylic acid formed by the oxidation of
propan-1-ol. Show all the bonds.

(|
1

Wl RSl
_‘*'ur#|' -

(1]
(ii) Describe how ethanol could be oxidised to ethanoic acid by fermentation.

a1 oxygein s e v C.. ocd ey fumendadion hawe

W etvanol  exarsed E@ S s ol veack Wil e 2)
Cowloon JWL\Amq

(e) Propan-1-ol and ethanoic acid react togetherto form an ester. Give its name and structural
formula.

name .. ... P!.Ce(?,_-jl.._ . @owcalde. (1]

formula

(1]

[Total: 13)

Examiner comment — grade C

(a) The table was completed correctly. The insertions being:
CH,~CH,-CH,-CH,-CH_-OH
88mole/g
158°C

(b) Chemical and physical properties are mentioned in the question. Members of a homologous series
do not have the same structural formula. Neither comment was awarded a mark. A list of acceptable

characteristics is given above.

(c) The formula of methanol is wrong, a hydrogen atom is missing. The award of marks is conditional on the
formula for methanol being correct.

A TeachifyMe com
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Paper 3 — Extended theory

(d) (i) The formula of propanoic acid was accepted as correct, the ‘odd’ lines on the carbon of the carboxy!
group were ignored.

(if) The description included oxygen which is the oxidant, but it did not mention the presence of
bacteria.

(e) The name of the ester is correct (propyl ethanoate), but the formula is incorrect. It appears to be a
section of a polyester. The correct formula is of the type:
CH,-COOCH,-CH,~CH,,.

Example candidate response — grade E

5 The alcohols form a homologous series. Two characteristics of a homologous series are
that the physical properties of the members vary in a predictable way and they have similar
chemical properties.

(a) Compiete the table. .

Zr M T
o

nems ormilia ma;;gf}gne boili{;gcpoint

methanol CH,-CH 32 64

ethanol CH,-CH,-0OH - 46 78

propan-1-0 | CH,-CH,-CH,—-OH 60 B 98 Bl i

| butan-1-ol CH,~CH,-CH,-CH,-OH 74 | 118 -
i L0

pentan-1-0 | ey - (u, - CH - e —cn, Oy &€ 138

hexan-1-ol |CH,-CH,-CH,-CH,-CH,-CH,-0OH 102 E v5%

(3]
(b) Give two other characteristics of a homologous series.

Ny Meve Mo =ame Quadiena) | yrose s Mo
. N s g e i &
m*m“dm\«\::\«as\mw\\twm\mmdm ........... 12)

(c) Draw a diagram showing the arrangement of the valency electrons in one molecule of
the covalent compound methanol.
Use x to represent an electron from a carbon atom.
Use o to represent an electron from an oxygen atom.
Use e to represent an electron from a hydrogen atom.

agp

(3]

AT

-
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Paper 3 — Extended theory

(d) Aleohols can be oxidised to carboxylic acids by heating with acidic potassium
manganate(VII).

(i) Draw the structural formula of the carboxylic acid formed by the oxidation of
propan-1-ol. Show all the bonds.

1]
(i) DPescribe how ethanol could be oxidised te ethanocic acid by fermentation.
.......................................................................................................................... [2]
(e) Propan-1-ol and ethanoic acid react tegether to form an ester. Give its name and structural
formula.
name ""}*ﬂ@‘\ﬂ@ .................................................................................... (1
I
formula C“ “'lt\ C @g-“
(1
[Total: 13]

Examiner comment — grade E
(a) The table was completed correctly. The insertions being:
CH,-CH,-CH,-CH_-CH,-OH
88mole/g
158°C
(b) Two correct characteristics are given the same functional group and the same general formula.

(c) The formula of methanol is completely wrong, no marks could be awarded.

(d) (i) The formula given is closer to butanoic acid than propanoic acid, a hydrogen atom is missing and
there should be a double bond between the carbon and the oxygen atoms.

(if) Adding oxygen would normally be awarded a mark but this correct comment is negated by the
suggestion that it is for the combustion, rather than the oxidation, of ethanol.

(e) The name of the ester is propyl ethanoate and its formula is of the type:

CH,-COOCH,-CH,~CH,
ﬁx Teachlf Me .com
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Paper 3 — Extended theory

Question 6

Mark scheme

6 (a) (i} toneutralise all the acid / so all acid reacts [1]
not: reaction goes to completion

(ii} remove excess carbonate / removes unreacted carbonate [1]
not: remove solid

(iii} need water of crystallisation / hydrated crystals / to get crystals [1]
(iv} filter / decant / wash crystals [1]
dry with filter paper or tissues etc. [1]

accept: in warm oven /warm place / in sun
not: just heat

(b) (i} potassium carbonate is soluble / both salts soluble [1]

(ii} use potassium carbonate solution [1]
accept: implication of solution — in pipette / burette /25 cm®

titrate / titration term required [1]

use an indicator accept: any named acid/base indicator [1]

repeat without indicator / use carbon to remove indicator [1]

{c} mass of hydrated magnesium sulfate = 1.476g
mass of barium sulfate formed = 1.328¢
the mass of one mole of BaSQ, = 2339

the number of moles of BaSO, formed = 0.006 [1]
the number of moles of Mg50,.xH;O used in experiment = 0.006 [1]
the mass of one mole of MgS0,.xH,0 = 1.476/0.006 = 246 [1]
the mass of xH>O in one mole of MgS0,4.xH,0O = 246 — 120 = 1269 [1]
x= 126/18=7 [1]

if x given without method = max 1
note: apply ecf but x must be an integer and less than 10

ﬂ TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade A

6 Soluble salts can be made by the neutralisation of an acid by a base. Insoluble saits can be
made by precipitation.

(a) The following is a brief description of the preparation of the soluble salt,
nickel(II) chloride-6-water, from the insoluble base nickel(ll} carbonate.

Nickel(IT) carbonate is added in small amounts to hot dilute hydrochloric acid until it is
in excess. The mixture is filtered. The filtrate is partially evaporated and then allowed to
cool until.crystals of nickel(II) chloride-6-water form.

(i) Why is it necessary to use excess carbonate?

To LhaGaCH. M QM ‘@AQ cﬂ,rﬂf_umc
.......... (& p’eﬁﬁcd:ﬂcﬂ. OES LLL& e [

(ii) Explain why it is necessary to fi lter.
%M QQL Dﬁ% @—«E’ QCAU;% MH&Q@M @a:gJ,u&«ﬁfsm

(iii) Why partially evaporate rather than evaporate to dryness?

e i e 4 gl abon nbe .
t:u,og u@( W\:B o fvwciw o [1]

(iv) What additional steps are needed to obtain dry crystals?

vamé d&e hiagkole scdb. duclled. mﬂgermv
..................... 9@5& Le&mdﬂe@asoé&gé&wm

(b) Potassium chloride can be made from hydrochloric acid and potassium carbonate. ,

(i) Why must a different experimental method be used for this preparation?

_nmﬁ- <2. .\oem@c (st G %(&nlo(s?_ QS
(i) Give a description of the different method used for this salt preparatlon
%ﬁm&u@@cﬂ ‘_hémrﬂrmaw:ﬂ 4. éﬁ’sm@eci
a@ueesﬂ ED caie @e msc%au TLe
f@h

m&iw Dﬁ e . j& ol 14

ﬁﬂ;« Wﬁi &nrs%ﬁ a&q,w o:.uecﬂéa
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(c) Insoluble salts are made by precipitation. An equation for the preparation of barium:

T .
sulfate is given below. .o .;E-[,,“—vz -

BaCl,(aq) + MQSO (aq) — BaSO,(s) + MgCl, (aq) WDL =

-

This reactlon can be used to find x in the: formu[a for hydrated ‘magnesium su‘lfate
MgS0,.xH,0. .

(e = WO( -] sl
A known mass of hydrated magnesium sulfate, MgSO tzO was dissolved in water.
Excess aqueous barium chloride was added. The preclp:tate of barium sulfate was

" filtered, washed and.dried. Finally it was weighed:
Mass of hydrated magnesium sulfate = 1.476g,
Mass of barium sulfate formed = 1.398g

The mass of one mole of BaSO, = 233g

The number of moles of BaSO, formed = 0006 11
The number of moles of MgS0,.xH,0 = @DO(‘” _ o ]
The mass.of one mole of MgS0O,.xH,0 = 06’0519 [1]

The mass of one mole of MgSO, = 120g

The mass of xH,0 in one mole of MgSO,.xH,0 = @% 0-0CO% ) 1

X Do - I

[Total: 15]

Examiner comment — grade A

(a) (i) The candidate’s explanation is correct that is to ensure that all the hydrochloric acid is neutralised.

(b)

(c)

carbonate.

powder.

(iv) Wash the crystals, one mark, then dry between filter paper, second mark.

(i) The correct reason is given, potassium carbonate is a soluble base.

The number of moles of MgSO, x H,O was found to be 0.006.
Two marks awarded.

*Mass of one mole of MgSO, x H,0 = 1.476/0.006 = 2469
*Mass of water that is x H,0 = 246 - 120 = 126
*x=126/18=7

*indicates the missing three marks.

ﬁx TeachifyMe com

Paper 3 — Extended theory

(if) The meaning of this comment is not clear. The mixture is filtered to remove excess nickel(ll)

(iii) It was realised that some water must be left to form hydrated crystals and not leave the anhydrous

(ii) The only omission in the account is that it does not state that potassium carbonate is in solution.
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Paper 3 — Extended theory

Example candidate response — grade C

6 Soluble salts can be made by the neutralisation of an acid by a base. Insoluble salts can be
made by precipitation.

(a) The following is a brief description of the preparation of the soluble salt,
nickel(l1) chloride-6-water, from the insoluble base nickel(ll) carbonate.

Nickel(11) carbonate is added in small amounts to hot dilute hydrochloric acid until it is
in excess. The mixture is filtered. The filirate is partially evaporated and then allowed to
cool until crystals of nickel(I1} chloride-6-water form.

(i) Why is it necessary to use excess carbonate?

0 MO Qb A 202, m‘rw@ Ound
......... \Mgﬁ Mo AalY... Aol e 1]

(ii) Explain why it is necessary to filter.

Yo Roamome. A 430 L2 @a};m@

(iii) Why partially evaporate rather than evaporate to dryness? OMMAQ'L%

A b W@Qﬁ&g&w% ......

mﬂi&’ 0ud_ oo mer vasoluble ... {11

(iv) What additional steps are needed to obtain dry crystals?
- [2]
(b) Potassium chloride can be made from hydrochloric acid and potassium carbonate.

(i) Why must a different experimental method be used for this preparation?

LAY a0omiwite S oa bote Gad.....
(ii) Give a description of the d|ffe en od use rthls alt preparation.
e e f..-.at dé”“u SZL Cnial. Jlos-
IV e ....@W@—Wéeu fs. abwwﬂﬁ,
g ﬂ‘ﬂe wdicolpt . 0dded. S AR
w 03ded Mﬁob c}e@gau«\”lhmk
Vet Debwed - Hapunn b@—m wclafer. Perp
ejkﬁf\@@ e %\0414_ il te  Aalt 0w Leales
A Vobwed.
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Paper 3 — Extended theory

(c) Insoluble salts are made by precipitation. An equation for the preparation of barium
sulfate is given below.

BaCl,(aq) + MgSO,(aq) — BaSO,(s) + MgCl,.(aq)

This reaclion can be used to find x in the formula for hydrated magnesium sulfate
MgSO,.xH,0.

A known mass of hydrated magnesium sulfate, MgSO,.xH,0, was dissolved in water.
Excess aqueous barium chloride was added. The precipitate of barium sulfate was
filtered, washed and dried. Finally it was weighed.

Mass of hydrated magnesium sulfate = 1.476g

Mass of barium sulfate formed = 1.398¢g
0-004
*QX’I’U'/—' -2
o006

The number of moles of MgSO, xH,0 =. @ DOé [1]

The mass of one mole of MgSO,.xH,0 = .. 346 g 24"6 "%a"vl (1]

The mass of one mole of MgSO, = 120g

The mass of one mole of BaSO, = 2339

C)@B-—'} The number of moles of BaSO, formed =

The mass of xH,0 in one mole of MgSO,_.xH,0 = llé' [1]
X= oo (1]
[Total: 15]

\2-b

Examiner comment — grade C

(a) (i) The reason is nothing to do with the rate of reactivity but to neutralise all the acid.
(if) The correct explanation is given that is to remove unreacted carbonate.

(iii) Although awarded the mark, the explanation is a bit borderline. A better explanation is: some water
must be left to form hydrated crystals and not leave an anhydrous powder.

(iv) The marks are awarded for wash the crystals and dry between filter paper.
(b) (i) The reason for the different method is that potassium carbonate is a soluble base.

(if) The candidate had the correct idea but the account was lacking in detail. It ought to have mentioned
the following points:
e titration

e potassium carbonate solution
e use an indicator

e repeat without the indicator

(c) An excellent answer to quite a challenging calculation.

ﬁx TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade E

6 Soluble salts can-be made by the neutralisation of an acid by a base: Insoluble salts can be
made by precipitation.

(a) The following is a brief description of the preparation of the soluble salt,
nickel(iI) chloride-6-water, from the insoluble base nickel(1l) carbonate.

Nickel(1l) carbonate is added in small amounts to hot dilute hydrochloric.acid until it is
in excess. The mixture is filtered. The filtrate is-partially evaporated andthen allowed to
cool until crystals of nickel(1I) chloride-6-water form..
(i) Why is it necéssary o use excess-carbonate?
~
Aot ensue JUL\Q&B B s loQ/
(if) Explain why it is necessary to filter.

b tepgne,.. 000CesS. _owonabe.. o ]

(iii) Why partially evapqrate rather than evaporate to dryness?

{iv) What additional steps are needed to obtain-dry crystals?

%wm@b@d&e&mﬂ\

(b) Potassium chloride can be made from hydrochloric acid and potassium.carbonate.

(i) Why must a different experimental method be used for this preparation?
e
. ]

(ii) Give a description of the different method used-for this salt preparation.

Pol:a_c.sum c\/\ieam,dé, woulfl lae, \oub Wy A
GL@P\ C{%'L(DQL #QSL aﬂA HQL m. O buﬂ{}f@
0.gei0... a8, ol WL would... be.oub i

&Aﬂéadﬁnéifi ﬂaﬁk and o Q0. wmﬂée,
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Paper 3 — Extended theory

(c) Insoluble salts are made by precipitation. An equation for the préparation:-of barium
sulfate is given-below.

BaCl,(aq) + MgSO_,(-aq) — BaSO0(s) + MgCl,(aq)

This reaction can be uséd to: find x in the formula for hydrated magnesium sulfate
MgSO,.xH,0.

) A known mass of hydrated magnesmm sulfate, MgSO XH,Q, was dissolved-in water.
‘Excess aqueous barium chloride was added. The prempﬂate of barium sulfate was
filtered, washed and dried. Finally it was weighed:
Mass of ‘hydrated magnesium sulfate = 1.476g

Mass of barium-sulfate formed = 1.398g

The mass of one mole of BaSO, = 233g

The number of moles of BaSO, formed = ﬁ? f1]
The number of moles oi'-MgSD4.xH20'= q . . 1]
The mass of one mole-of MgSO,xH,0 = ...............Q [y

The mass of one mole of MgSO, = 120g

The mass of xH,0 in one mole of MgSO, .xH,0 = ............... ‘ [1]
X2 cevasbennenent [1
[Total: 15)

Examiner comment — grade E

(a) (i) The candidate’s explanation is correct.
(if) Another correct explanation.

(iii) The candidate’s explanation is meaningless in the context of the question. Some water must be left
to form hydrated crystals and not leave an anhydrous powder.

(iv) The second mark was given for filter off the crystals or wash them.

(b) (i) This does not constitute an attempt at answering the question. The reason why a different method
has to be used is that potassium carbonate is a soluble base whereas nickel(ll) carbonate is
insoluble.

(ii) The method described does not address the required preparation. The reagent is stated to be
potassium chloride not potassium carbonate. The reaction between a carbonate and an acid will
produce the gas, carbon dioxide, but there is no reason why this should be collected. Details of this
salt preparation are given in the grade C example candidate response.

(c) This is not a serious attempt to complete this calculation. The correct solution is given in the grade C
example candidate response.
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82

Question 7

Mark scheme

7 (a} fraction is the distillate collected
between 40-100°C / in the stated range

(b} (i) CgHis + 25/20, => 8CO, + 9H,0
accept: double the above / 12.5 in front of oxygen

(i) poisonous / toxic / damages health / brain / kidneys
note: must relate to people
not: just harmful

(iii) dibromo 2 bromine atoms (per molecule)
not: Br,
accept: 2 bromide groups
eth 2 carbon atoms (per molecule)
ane a C-C single bond / no C=C / group C,Hz.+/ saturated
ignhore: any reference to alkanes
all three correct [2] two correct only [1]

(iv) position of bromine atom(s)

(c} 0.104/0.026
n=4

(d} (oxides of nitrogen) change carbon monoxide into carbon dioxide
oxides of nitrogen then become nitrogen
(oxides of nitrogen) change hydrocarbons into carbon dioxide and water
accept: balanced equations for first two marks
2NO + 2CO =2 N; + 2C0Ozand 2NO 2> N; + O,
oxygen changes hydrocarbons into carbon dioxide and water

ﬁx TeachifyMe com
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Paper 3 — Extended theory

Example candidate response — grade A

7 Petrolis a mixture of hydrocarbons and additives. The combustion of petrol in car engines is
a major source of air pollution. This is reduced by catalytic converters.

(a) Petrol is obtained from the gasoline fraction, boiling point range 40°C to 100°C, from the
distillation. of petroleum. Expla'tn-th_e term fraction.
£l

Q. RBENR \“‘\m‘i&o\:\ﬁg&ﬂ&b\%mmSYD»C\T\OY\Q\/A\E'\'»\\DT‘
b?&cmf\cu\ﬂktwﬁ%vu\cum 2]

(b) In many countries, a lead compound of the type'Pb(Csz)n used to be added to petrol to
improve its combustion. After combustion, lead oxide was formed.

| LEADED
| LEADED |

98 OCTANE

(i) Octane is a constituent of petrol. Write the equation for the complete combustion of
octane.

CHyg * o0 » BCHO_.. +AN. Q.. 2]
2 9

(ii) Dibromoethane was added to petrol to remove the lead oxide from inside the engine.
Lead bromide was formed which escaped into the environment through the exhaust.
Leaded petrol cannot be used with a catalytic converter. Give another reason why
leaded petrol is no longer used.

‘Cﬁ\ww\ge]\f\‘? - 1

(iii) What does each of the .fol'lpwing tell you about the structure of'dibromcet._ g\lﬁféq?ﬂ.
dibromo O—\OTDV“\M‘&LU&DV"\G/’{W\(\\O R R e
et LA ONOME SN
ane \\0{‘?%0&\&&’(\@ (21

(iv) What additional -information is needed to draw the structural formula of
dibromoethane?

#ﬁﬁb?a%\we%\%wﬂfeec:)&\vvawf\t\o\\w@m

ﬁTeachingem
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Paper 3 — Extended theory

(€) Ananalysis of the compound, Pb(€,H,), , showed that 0:026 moles of Pb-was combined
with.0.104 moles of C,H, groups. n
What is the value of n'? Show how you arrived at your answer,

I 10 90 O O B % 0, P

R ca) )O‘l\o CCQ_V\.).;:\. T2.9,04. CoXo PRr Ty 4’ 2]
2N CaNs

{d) Some of the pollutants emitted by vehicle exhausts. are carbon rnonoxtde oxides -of
nitrogen.and unburnt hydrocarbons. Expla[n how. the emission of these gases is reduced
by a catalytic converter. _
ktu}w\ \C[.;o W U‘C‘?—\’@*ﬁé\ﬁ 0g..cav.\e meoﬂoxno\e
ko saonts. D10 ki, 0md Yo e wikeooen 0 0es ko

W\CVQQSMQMATM%?\H\%w‘“\RDM09¢)\M{” 3]

[Total: 13]

Examiner comment — grade A

(a) Fraction is the distillate collected in a specified boiling point range.

(b) (i) The equation for the complete combustion of octane is:
CH,, +1250,—-8CO, + 9H,0

8 18

or 2C,H,, + 25 O — 16CO + 18H O
The only error in the equatlon on the script was the balancing of the oxygen atoms. One mark was

awarded.

(if) Provided the comment referred to, or implied human health, it was accepted. The usual effects of
lead poisoning include learning and behavioural problems in children and toxicity to many organs. A
precise medical condition was not required just harmful to health would suffice.

(iii) Only two out of three comments are correct, so one mark not two was awarded.
The ending ane indicates that the compound does not contain a C=C bond, not that it is an alkane.

(iv) The additional information needed is the positions of the bromine atoms in the molecule of
dibromoethane. This is probably what the candidate meant to convey but failed to do so.

(c) The calculation is correct. n = moles of C,H /moles of Pb. So n = 4.

(d) The oxides of nitrogen are converted into nitrogen. They oxidise carbon monoxide to carbon dioxide:
2CO + 2NO - 2CO, + N,
The explanation does not include that the unburnt hydrocarbons are oxidised by the oxides of nitrogen to
carbon dioxide and water. Only two marks could be awarded.
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Example candidate response — grade C

7 Petrolis a mixture of hydrocarbons and-additives: The combustion of petrol in car enginés is
a major source of air pollution. This is reduced by catalytic converters.

(a) Petrol is obtained from the gasoline fraction, boiling point range 40°C to 100°C, from the
distillation of petroleum. Explain the term fraction.

lkis made £oM gasdWe, and W'y O of the
rodck of  gusoline.

(b) In many countries, a lead compound of the type Pb(C,H,), used to be added to petrol to
improve its combustion. After combustion; lead oxide was formed.

|
a

LEADED
D

98 OCTANE

(i) Octane is-a constituent of petrol. Write the equation for the complete combustion of

octane.

CH, + .28 o o 3W; , 910 2]

(ii) Dibromoethane was.added to petrol to remove the lead oxide from inside the engine.
Lead bromide was formed which escaped into the environment through the exhaust.
Leaded petrol cannot be used with a-catalytic converter. Give another reason why
‘leaded petrol is no longer used.

\Laded extol s dangerous. i

(iii) What does each of the following tell you about the structure of dibromoethane?
%Nﬂut are l bummBE '

dibromio ..
y 2 cnrbun 6%nuiu3€
eth ............
'-\- ts cu\ alkac:\e
ane ........... . NIRRT ARERRM | |

(iv) What additional information is needed to draw the structural formula of
dibromoethane?

The otwer  troduck Qormeea_. | i

ﬁx Teachlf Me com

.2

Paper 3 — Extended theory

SrudgThe 5,.,.,c,,re,\‘.\,r‘.‘u_1i Cambridge IGCSE Chemistry 0620 85



Paper 3 — Extended theory

(c) An 'analysis-'of the c_bmpound, Pb(CzHa)n , showed that 0.026 moles of Pb was combined
with 0.104 moles of C,H, groups. -
What'is the value of n? Show how you arrived at your answer.

[0 0%*‘ 0- iolhn = 20’-1 * z_xrzﬁ Sx\

ot‘.’:ﬂ 'ﬂiﬂ*-‘!:n- Utﬁﬁ:ﬂ:fetm- 2%1‘2: > ﬂ =2 i@a'-"-’F lSlS [2]

(d) Some. of the pollutants. emitted by véhicle exhausts are carbon monoxide, oxides of

nitrogen and unburnt hydrocarhons: Explaln how the emission of these gases is reduced
by-a catalytic converter.

Cq%a\:)hc co(\\lettEF um\terifs o!a“a‘e,(‘a)s “}q’(e,nqls' \'Mo
les:s Aang*erm aubs%ancas* u;ﬂ‘n ca’mUJS’c 00wl iae,

dnanqeal tb CUz and &’cc -

[Total: 13]

Examiner comment — grade C

(a) The explanation is too vague. Fraction is the distillate collected in a specified boiling range.
(b) (i) The correct equation is given.

(if) The reason is too general. The usual effects of lead poisoning include learning and behavioural
problems in children and toxicity to many organs. A precise medical condition was not required just
harmful to health would suffice.

(iii) Two bromine atoms per molecule and two carbon atoms per molecule would have been preferable.
The ending ane indicates that the compound does not contain a C=C bond, not that it is an alkane.

(iv) This is another vague and meaningless comment. The additional information needed is the positions
of the bromine atoms in the molecule of dibromoethane.

(c) The correct calculation is: n = moles of C,H,/moles of Pb. Son = 4.

(d) The oxides of nitrogen are converted into nitrogen. They oxidise carbon monoxide to carbon dioxide:
2CO + 2NO —» 2CO, + N,

The unburnt hydrocarbons are oxidised by the oxides of nitrogen to carbon dioxide and water. Only the
mark for carbon monoxide becoming carbon dioxide could be awarded.

ﬁx TeachifyMe com
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Example candidate response — grade E

7

Petrol is- a mixture of hydrocarbons and additives. The combustion of petrol in car engines is
a major source of air pollution. This is reduced by catalytic converters,
(a) Petrolis obtained from the gasoline fraction, boiling point range 40°C to 100°C, from the
distillation of petroleum. Explain the term fraction.
s -
Lmchen. . IS Raik...of..a.hole .
. [2]
(b} In many countries, a lead compound of the type Pb(C,H,), used to be added to petrol to
improve its combustion. After combustion, lead oxide was formed.
o .
LEADED
T
92 QCTANE |
(i) Octane is a constituent of petrol. erie the equation for the complete combustlon of
octane.
2 2 2E GH, + LIRS0, ﬁﬁgﬁl’@.... +QH0 e 2]

(ii) Dibromoethane was added to petrol to remove the lead oxide from inside the engine.
Lead bromide was formed which escaped into the environment through the exhaust.
Leaded petrol cannot be used with a catalytic converter. Give another reason why
leaded petrol is no.longer used.

(iii) What does each of the following tell you about the structure of dibromoethane?

dibromo . NS, QA oreeee
oth oo

ane . \_ﬁ::’: e ay cxl\:ame RPN 1
(iv) What additional information is needed to draw 1he structural formula of
dibromoethane? oF

- [l
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Paper 3 — Extended theory

(c) An analysis of the compound, Pb(C ,Hg), » showed that 0. 026 moles of Pb was .combined
with 0.104 moles of C,H, groups.
What is the value of n'? Show how you arrived at your answer.
- 0,036
(d) Some of the pollutants emitted by vehicle exhausts are carbon monoxide, oxides of

nitrogen and unburnt hydrocarbons. Explain how the emission of these gases is reduced
by a catalytic converter.

. [3]
[Total: 13}

Examiner comment — grade E
(a) The explanation of the term fraction is given in a mathematical context rather than a chemical one. A
fraction is the distillate collected in a specified boiling point range.

(b) (i) A correct equation is given.

(if) Just stating that lead compounds are pollutants is stating the obvious. The usual effects of lead
poisoning include learning and behavioural problems in children and toxicity to many organs. A
precise medical condition was not required; harmful to human health would be awarded the mark.

(iii) None of the three comments is correct. Two bromine atoms per molecule and two carbon atoms
per molecule are needed for comments 1 and 2. The ending -ane indicates that the compound does

not contain a C=C bond, not that it is an alkane.

(iv) The additional information needed is the positions of the bromine atoms in the molecule of
dibromoethane.

(¢) The candidate has determined the reciprocal of n.
n = moles of C,H /moles of Pb. So n = 4.

(d) The comment is based on the knowledge that a catalyst increases reaction rate and the information
given in the question. It does not explain the Chemistry of a catalytic converter.
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Paper 5 — Practical test

Paper 5 — Practical test

Paper 5 is the Practical Test which covers experimental and observational skills. The purpose of this
component is to test appropriate skills in assessment objective C (Experimental skills and investigations).
Candidates are not required to use knowledge outside the Core curriculum.

Question 1

Mark scheme

1 (a) experiment 1 all boxes completed (1)
results show a regular pattern (1) [2]

(b} experiment 2 all boxes completed (1)
results show a regular pattern (1) [2]

(e} all points correctly plotted (+/- %2 small square) (2), —1 for any incorrect
Should have a y axis:
linear scale and points extend over at least 4 big squares (8 cm) (1)
two x smooth lines (curved or straight) (2)

both lines labelled (1) [6]
(d} (i) value from graph (+/- % small square) (1) shown clearly (1) 2]
(iiy value from graph (+/- %2 small square) (1) shown clearly (1) [2]
(e} endothermic (1) 1]

(f) lower temperature (changes) (1)
greater volume/more water (1) [2]

(g} room temperature or initial temperature from table (1)
reaction finished/all dissolved/warms up (1) [2]

(h} more readings/points (1)
better graph/more reliable/more accurate/owtte (1) [2]

[Total: 21]
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Paper 5 — Practical test

Example candidate response — grade A

1 You are going to investigate what happens when two different solids, C and D, dissolve in

water.

Read all the instructions below carefully before starting the experiments.

Instructions

You are going to carry out two experiments.

90

(a) Experiment 1

Place the polystyrene cup in the 250 cm® beaker for support.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 30 | 60 90 | 120 | 150 | 180

temperature of solution/°C 21 39 40 | 40.5 41 4 40.5

s

(b) Experiment 2

Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 30 60 90 120 | 150 | 180

temperature of solution/°C 17 255 | 285 2B 4.5 | 45 | 245

I/ /- [2]

AT
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Paper 5 — Practical test

(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.

45 HHH -
€ 4 : 4 /
c 2m v TT
e
o /
o ]
2 -
o a5 7
[1h] HEEEEN
‘a—- 0
®© rim
2 / HT :
g 30 H

yi

.j(

mh - - Zan . HH- .

a5 = b

a0

8
0 30 ® 60 90 120 150 180
time/s

[6]

(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after

45 seconds.
Show clearly on the graph how you worked out your answer.

........ ws oo V) / 2

(ii)) From your graph, deduce how long it takes for the initial temperature of the solution

in Experiment 2 to change by 1°C.
Show clearly on the gra )aw you worked out your answer.

8 s [2]
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(e)' What fyhé of change occury when substance D dissolves in water?

Endothermic

(f) Suggest and explain the effect on the results if Experiment 1 was repeated using 50 cm?
of distilled water.

The change in temperature would take place slower as the ratio of reactant and V

(h) When carrying out the experiments, what would be the advantage of taking the
temperature readings every 15 seconds?

[Total: 21]
Examiner comment — grade A

Both experiments were successfully carried out and the results’ tables clearly completed. The two sets of
results showed a regular pattern scoring full credit. In experiment 1, the temperatures increased and then
levelled out. In experiment 2, the results showed the temperatures decreasing and then levelling out as
expected.

The points were correctly plotted in (¢). However, the graphs drawn were not smooth lines though
credit was given for labelling them. In part (d), the candidate was able to use the graphs to work out the
information required and scored full credit.

TeachifyMe com
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Paper 5 — Practical test

Example candidate response — grade A

1 You are going to investigate what happens when two different solids, C and D, dissolve in
water.

Read all the instructions below carefully before starting the experiments.

Instructions
You are going to carry out two experiments.

(a) Experiment 1
- Place the polystyrene cup in the 250 cm? beaker for support.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 30 60 90 120 150 180
temperature of solution/°C | A0 | 3%-0|4! <0 | &1-Df42e | 420 P

/ / (2]

(b) Experiment 2
Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 30 60 90 120 150 | 180
temperature of solution/°C | 2k-0| 20| 230 | 9%-0 | 23-0 ')_'_J,’g llg

// (2]

A TeachifyMe com
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(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.

B

|
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g X el N3 —"'—‘“Mm-#_ x._ \
20 : - oo
1 2
76 10 ik
0 %30 % 60 90 120 150 180
time/s
[6]
(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after
45 seconds.

Show clearly on the graph how you worked out your answer.

......... 3% \/l/ 2]

(ii) From your graph, deduce how long it takes for the initial temperature of the solution
in Experiment 2 to change by 1°C.
Show clearly on the graph how you worked out your answer.

...... 2 L\-)()({ | [2]
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What type of change occurs when substance D disglves in water?

[ C@iau%lb .................................................................. 1]

(f) Suggest and explain the effect on the results if Experiment 1 was repeated using 50cm?®
of distilled water.
f’dé as

ot Morease  Woulol b

(9) 1 hour. Explain your answer.

(h) be the advantage of taking the

[Total: 21]

Examiner comment — grade A

In part (e), the endothermic change was successfully identified though this was not a discriminating
question. The idea of a lower temperature change because of an increase in the volume of water was
correctly described in (f). The candidate realised in (g) that the temperature of the solution would return

to room temperature but failed to explain the reason, i.e. that the reaction had finished. The candidate
recognised in part (h) that more frequent measurements at 15 second intervals would increase the accuracy
of the results.

TeachiFgMem
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Paper 5 — Practical test

Example candidate response — grade C

1 You are going to investigate what happens when two different solids, C and D, dissolve in

water.

Read all the instructions below carefully before starting the experiments.

Instructions

You are going to carry out two experiments.

(a) Experiment 1

Place the polystyrene cup in the 250 cm? beaker for support.

Use a measuring cylinder to pour

25 cm? of distilled water into the polystyrene cup.

e

Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solutlon every 30 seconds for three minutes. Record

your results in the table.

W

time/s

0

30

90

120

f

150

180

temperature of solution/°C

>

4

4

(b) Experiment 2

*

3

|

i
7

96

Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25 cm® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s

30 60 90 | 120 | 150 | 180

temperature of solution/°C

A ARANIIRID)

W |o
—J

X /S
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(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.
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h T E7a
10 F : me
0 30 60 90 120 150 180
time/s
[6]
(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after

45.50c0nES.
Show clearly on the graph how you worked out your answer.

.......... Af% °C /l/ 2]

(ii) From your graph, deduce how long it takes for the initial temperature of the solution
in Experiment 2 to change by 1°C.
Show clearly on the graph how you worked out your answer.

........... 30, )/ 3/ 2]
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98

(g9) Predict the temperature of the solution in Experim t 2 after 1 hour. Explain your answer.

(ronge ton Uinished ythe. otld, ...

disoved. dwing o By 3 sends, 4

(h) When carrying out the experiments, what would be the advantage of taking the
temperature readings every 15 seconds?

I
......... T oA AR LSRN VA LL W AR SR I, -, W 2

R R S A RN e S SR TS I8 [2]

[Total: 21]
Examiner comment — grade C

The candidate carried out both experiments. Marks were awarded for completing the tables of results.
However, the results for experiment 2 were credited with only one mark as they did not show a regular
pattern. The temperatures show an increase then a decrease before levelling out at the same temperature
as the initial reading.

The points were plotted correctly in (e¢), but the graphs drawn were not smooth lines and were unlabelled.
The scale chosen for the y axis was inappropriate as the points plotted did not extend over at least four big
squares.

In part (d)(i), the candidate was able to use the graph to deduce the temperature of the solution after 45
seconds. Unfortunately in (d)(ii), a confused indication of the temperature showed that the graph had not
been used as required.

TeachifyMe .com
- Y

Cambridge IGCSE Chemistry 0620 NG @ srudy The smarfer way



Paper 5 — Practical test

Example candidate response — grade C

1

You are going to investigate what happens when two different solids, C and D, dissolve in
water.

Read all the instructions below carefully before starting the experiments.

Instructions
You are going to carry out two experiments.

(a) Experiment 1
Place the polystyrene cup in the 250 cm?® beaker for support.

Use a measuring cylinder to pour 25cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 30 60 90 | 120 | 150 | 180
temperature of solution/°C | 29 | 3 | 32 | 3% |39.¢ 3g:<| 3R

ar

(2]
(b) Experiment 2
Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record
your results in the table.

time/s 0 60 90 120 | 150 | 180

30
temperature of solution/°C | 2¢ &ﬂ Qs | c| 2 RSS
26 216 27 (2]

v,
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Paper 5 — Practical test

(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.

T I ]
Ay e - - .
=59, /I /
,,-..
\- ¥
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2“ 1 Fi
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©o 294
E I
=2
© T
@ E B i -
Q‘ N
§ = aE
27 T H >
A : G
! me| /\
T -
0 30 60 a0 120 150 180

time/s

[6]

(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after
45 seconds.
Show clearly on the graph how you worked out your answer.

...... '51’5W C X X (2]

(i) From your graph, deduce how long it takes for the initial temperature of the solution
in Experiment 2 to change by 1°C.
Show clearly on the graph how you worked out your answer.

........ 30 s // 2]
ATeachnF Me com
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Paper 5 — Practical test

(e) What type of change occurs wh_gfi substance D dissolves in water?

BB AU o e (1]

(f) Suggest and explain the effect on the results if Experiment 1 was repeated using 50 cm®
of distilled water.

(h) When carrying out the experiments, what would be the advantage of taking the
temperature readir}gs every 15 seconds?

/\ [Total: 21]
Examiner comment — grade C

The candidate’s answer in (f) received partial credit for implying a lower temperature change, ie ‘the
temperature change would not be much’. A lack of knowledge and understanding was evident in (g) with a
vague reference to the temperature becoming stable. Stating that the reaction ‘would slow down 'showed
that the candidate did not realise that the reaction was finished and that the solution would return to room
temperature. Partial credit was given for recognising that more accurate results would be obtained in (h).

ATeachingem
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Paper 5 — Practical test

Example candidate response — grade E

1 You are going to investigate what happens when two different solids, C and D, dissolve in

water.

Read all the instructions below carefully before starting the experiments.

Instructions

You are going to carry out two experiments.

(a) Experiment 1

Place the polystyrene cup in the 250 cm?® beaker for support.

Use a measuring cylinder to pour 25 cm® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record

your results in the table.

time/s

0 30

60

90

120

150

180

temperature of solution/°C

25° | 30°

=

33

34°

340

240

(b) Experiment 2

X

/

(2]

Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25 cm? of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record

your results in the table.

o
time/s 0 0o []eo | 90 | 120 | 150 | 180
temperature of solution/°C | 25 | 33° |/38 | 22°|23° | 23° | 2=
|/ )
ﬁ TeachifyMe com
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Paper 5 — Practical test

(c) Plot the resuits for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.

40 : A
l,f.’.../
g ;,r
= - il ) ‘h‘-l‘ 4 [ : ﬁ ‘Expéﬂ
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5 0
®
S ]
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E
e -
HH| 2 H
in '
0 30 60 90 120 150 180
time/s

(6]

(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after
45 seconds.

Show clearly on the graph how you worked out your answer.

e BE0 L C XX [-’\«w /(H\‘ 2]

(ii) From your graph, deduce how long it takes for the initial temperature of the solution
in Experiment 2 to change by 1°C.
Show clearly on the graph how you worked out your answer.

......... N‘, s Bls: W <3;; X (2]
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Paper 5 — Practical test

104

(e) What type of change occurs when substance D dissolves in water?

(f) Suggest and explain the effect on the results if Experiment 1 was repeated using 50 cm?®
of distilled water.

thcrease
The... PP LLRAIC...... W 0. WSRO, RRCHERIE... hedawse... +2110 €

Yol hecolve fq,sé[;

(g) Predict the temperature of the solution in Experiment 2 after 1 hour. Explain your answer.

..as....a...(&5.0..(‘5‘.4.{1-}1:.....ﬂa.‘fd..‘..‘dISSa.‘.lf.im......Uﬂ.{ﬂ...J.L!':..f....d?.iirfﬂf.d...!-.t:mf-.t‘k.. [2]
very quickly. slowly. 3/

(h) When carrying out the experiments, what would be the advantage of taking the
temperature readings every 15 seconds?

You een will. knaw.. [€.any... enars. have. beea... imede. with........

e....apparats....and..... se. salldS—ar. . 1€, gow. Geme. . Yaw. qz::/ [2]

Lo etk Lhe readings res readings cw,rg& |5 seconds -

Examiner comment — grade E

The candidate successfully followed instructions and completed the tables of results for both experiments.
Both tables of results only scored partial credit as they showed an irregular pattern with unexpected
increasing temperatures followed by decreasing temperatures.

The points were plotted correctly in (¢) but the graphs were not remotely smooth lines. The scale chosen
for the y axis was inappropriate. In part (d), the candidate was unable to use the graphs and process the
information as required. The wrong graphs were chosen for both parts of the question and scored no credit.
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Example candidate response — grade E

1

Paper 5 — Practical test

You are going to investigate what happens when two different solids, C and D, dissolve in

water.

Read all the instructions below carefully before starting the experiments.

Instructions

You are going to carry out two experiments.

(a) Experiment 1

Place the polystyrene cup in the 250 cm® beaker for support.

Use a measuring cylinder to pour 25 cm?® of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid C to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record

your results in the table.

time/s

0

30

90

120

150

180

temperature of solution/°C

45

LS

60
250

1.5

1295]| L

Z-—U

225 ]

(b) Experiment 2

Empty the polystyrene cup and rinse it with water.

v

(2]

Use a measuring cylinder to pour 25 cm? of distilled water into the polystyrene cup.
Measure the temperature of the water and record it in the table below.

Add all of solid D to the water, start the timer and stir the mixture with the thermometer.

Measure the temperature of the solution every 30 seconds for three minutes. Record

your results in the table.

time/s

30

90

120

150

180

temperature of solution/°C

ny

60
ng

=
O

U

00

1.0

M
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Paper 5 — Practical test

(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label your graphs.

LA

N

\ 1\
UL
K

tempe% of solution/°C
A

0 30 ¥teo 90 120 150 180
A G ) time/s

d‘.l\) ‘ 6]

(d) (i) From your graph, deduce the temperature of the solution in Experiment 1 after
45 seconds.
Show clearly on the:?ph how you worked out your answer.

2.3 2.% /\/ 2

.......................... °C

(ii) From your graph, deduce how long it takes for the initial temperature of the solution
in Experiment 2 to change by 1°C.
Show clearly on the graph how you worked out your answer.

........... \7/ s X)/ [2]

ATeachiF Me .om

106  Cambridge IGCSE Chemistry 0620 "MMN,E,WW




Paper 5 — Practical test

(e) What type of change occurs when substance D dissolves in water?

(f) Suggest and explain the effect on the results if Experiment 1 was repeated using 50 cm®
of distilled water.

T wodel.. Aok mvece. e andh . herebor. ol B

(g) Predict the temperature of the sglution in Experiment 2 after 1 hour. Explain your answer.

gp\“ C(_Oun.ci 2( " L‘L 28 <ﬂu g < tnuanac Wu‘v\_ﬂ'q{?

................................................ 7 SO s, SR oMb ot e b S st Bl ST

......... Jwﬁéﬂc&uj%w“wuamud‘a/m

(h) When carrying out the experiments, what would be the advantage of taking the
temperature readings every 15 seconds?

[Total: 21]

Examiner comment — grade E

The candidate’s answer in (f) showed a lack of understanding. Reference to ‘taking more time’ ignored the
effect of using more water on the results. The temperature of the solution in experiment 1 was read every
30 seconds and the candidate missed the point that lower temperature changes would occur because of a
greater volume of water being used.

A vague answer in (g) indicated that the candidate failed to realise that the reaction would return to room
temperature. The idea of obtaining more accurate results scored partial credit in (h).

ﬁTeachingem
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Paper 5 — Practical test

Question 2
Mark scheme
2 (a} green (1) reject: any other colours, ignore: dark/light [1]

(b} (turns) black (1) condensation/drops at top of tube/steam/water (1)
limewater (1) milky/cloudy/white ppt (1) max 3 [3]

(e} (i) fizz/bubbles etc. (1)
blue solution/liquid (1) 2]

(i} blue (1) ignore: qualifiers such as dark/light precipitate (1) 2]
blue precipitate (1) (ignore qualifiers such as dark/light)

(iii)y dark/royal/deep blue (1) must be some indication it is darker than the ppt

solution/soluble/dissolves (1) [3]

(d} appearance: colourless (1)
smell: vinegar/pungent/sharp/sour/strong (1) 2]

(e} pH2-6 (1) [1]

(f) green or blue-green solution/liquid (1)

fizz/bubbles (1) [2]

(g) copper (1) carbonate (1) 2]
(h)} acid/organic/ethanoic/acetic/vinegar [1]
[Total: 19]
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Paper 5 — Practical test

Example candidate response — grade A

2  You are provided with solid E and liquid F.

Carry out the following tests on E and F, recording all of your observations in the table.

Conclusions must not be written in the table.

tests observations
tests on solid E
(a) Describe the appearance of solid E.
yae- green powder ... 1]
3
(b) Place half of solid E in a test-tube. Heat . /
the test-tube gently. .The solid tums blacky~
Test any gas given off. .The .%@ﬁ.i'fms..ii.mgws?ém . O - [3]

about 5cm?® of dilute sulfuric acid in a
test-tube.

Allow the mixture to settle. Decant off
the liquid into a test-tube.

Divide the solution into two equal
portions in test-tubes. Add 1cm
depth of distilled water to each
test-tube and shake. Carry out the
following tests.

(ii) Add several drops of aqueous sodium
hydroxide to the first portion of the
solution and shake the test-tube.
Now add excess sodium hydroxide to
the test-tube.

(iii) Add several drops of aqueous
ammonia to the second portion of the
solution and shake the test-tube.
Now add excess aqueous ammonia
to the test-tube.

(c) (i) Add half of the remaining solid E to

...................................................................

TeachifyMe com
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Paper 5 — Practical test

110

tests observations

tests on liquid F

d) Describe the appearance and smell of /
( liquid F. appearance .S [/ [1]
smell .. pungent...... / ......................... [1]
(e) Use pH indicator paper to measure the pH /
of liquid F. PH o Brnriroifflocssmmssommensussnssnssansanssiasss [1]

() Add about 3cm? of liquid F to the rest of Tnere is effervescence I/ ...
solid E in a test-tube. Leave to stand for
five minutes. O} oo oot ool S o TR [2]

Examiner comment — grade A

Tests on solid E

The description of the solid was incorrect because any reference to colours other than green was penalised.
The results to the tests on solid E in (b) were correct. The description of the colour change and the test for
carbon dioxide were both well described.

The tests in part (¢) were successfully performed and the results clearly recorded. The only point not
credited was due to failing to note the formation of a blue solution in (d)(i). However, descriptions of the
formation of blue precipitates in parts (iii) and (iv) and the solubility of the precipitate in excess ammonia
were accurately described.

ﬁTeachingem
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Paper 5 — Practical test

Example candidate response — grade A

2  You are provided with solid E and liquid F.
Carry out the following tests on E and F, recording all of your observations in the table.
Conclusions must not be written in the table.

tests observations

| tests on solid E

(a) Describe the appearance of solid E.

(b) Place half of solid E in a test-tube. Heat
the test-tube gently.

Test any gas given off.

(c) (i) Add half of the remaining solid E to
about 5cm? of dilute sulfuric acid in a
test-tube.

Allow the mixture to settle. Decant off
the liquid into a test-tube.

Divide the solution into two equal
portions in test-tubes. Add 1cm
depth of distilled water to each
test-tube and shake. Carry out the
following tests.

(i) Add several drops of aqueous sodium
hydroxide to the first portion of the A \t ' M

solution and shake the test-tube.
Now add excess sodium hydroxide to )
the test-tube. Q“d'smoluh ..............................

(ili) Add several drops of aqueous )Bf ‘\ \i
ammonia to the second portion of the !

solution and shake the test-tube. M \;5 0[ bfA |

Now add excess aqueous ammonia

to the test-tube. %IWL o daz;,h V[% 30[ [3]

A TeachifyMe com
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Paper 5 — Practical test

112

" tests observations
tests on liquid F } | )
it S -
d) Describe the appearance and smell of :
= liquid F. appearance W"(’VU VMWH
smell ... .. S0Wr ZWA — (1]

(e) Use pH indicator paper to measure the pH 12’ ‘/
of liquid F. DL vt ggfvssmms s s inss [1]

3 ~ N \d

(f) . Add about 3cm?® of liquid F to the rest of %W\badﬁﬂl’\w
solid E in a test-tube. Leave to stand for d lﬂ[,ﬂ&f C& g

five minutes. AN o\w& il .. [2]

(g) Identify solid E. ‘ itis /
Lot L ﬂ- 4 2
ﬁ..(ﬂ&a&g..d_..g...‘,.kmwﬂf Cahouiore, o8 ( (l0z) 2l

COR= s KN

(h) Draw one conclusion about liquid F.

.................................. Rio a wob aqpd -

[Total: 19]

Examiner comment — grade A

Tests on liquid F

In (d), the appearance of liquid F was described as transparent instead of colourless, but the smell
was correctly described. In (e), the pH of the liquid was successfully measured and recorded. Correct

conclusions as to the identity of solid E and liquid F were made in parts (g) and (h).

This candidate is clearly able to follow instructions and successfully draw correct conclusions from the
observations obtained.

ﬁTeachingem
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Paper 5 — Practical test

Example candidate response — grade C

2  You are provided with solid E and liquid F.
Carry out the following tests on E and F, recording all of your observations in the table.
Conclusions must not be written in the table.

tests observations

tests on solid E

(a) Describe the appearance of solid E.

N

(b) Place half of solid E in a test-tube. Heat
the test-tube gently.

Test any gas given off.

(c) (i) Add half of the remaining solid E to
about 5cm?® of dilute sulfuric acid in a
test-tube.

Allow the mixture to settle. Decant off
the liquid i"{f a test-tube.

Divide the solution into two equal
portions in test-tubes. Add 1cm
depth of distiled water to each

~ test-tube and shake. Carry out the
following tests.

(ii) Add several drops of aqueous sodium
hydroxide to the first portion of the
solution and shake the test-tube.
Now add excess sodium hydroxide to
the test-tube.

(iii) Add several drops of aqueous
ammonia to the second portion of the
solution and shake the test-tube.
Now add excess aqueous ammonia
to the test-tube.

A TeachifyMe o
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Paper 5 — Practical test

tests observations
tests on liquid F
(d) Describe the appearance and smell of /
liquid F. appearance (OIWV ......... @ ......... [1]

X
(e) Use pH indicator paper to measure the pH ‘ g 5

of liquid F. o, o | A NSO S [1]
(f) Add about 3cm? of liquid F to the rest of | ............ W ML A ,)Wth

solid E in a test-tube. Leave to stand for
five minutes. | Insoluble. In X@. 2]

-~

(g) Identify solid E.

(Y

[Total: 19]

Examiner comment — grade C

Tests on solid E

Question 2 was successfully attempted. The appearance of the solid was correctly described in (a). The
candidate did not follow the instructions in (b) and no observations were recorded. The test and result for
the gas given off were not described.

The tests and observations were correctly performed and described in part (e)(i). The formation of bubbles
when dilute sulfuric acid was added to the solid gained a mark. However, the description of the formation of
a blue precipitate instead of a blue solution was penalised.

Tests on liquid F

The appearance, smell and pH of the liquid were correctly described in (d) and (e). A limited ability to draw
conclusions was evident in (g) and (h). The presence of copper was recognised but the idea that solid E
was a compound of copper, ie copper carbonate, was not realised. This candidate was unable to draw a
correct conclusion about liquid F from the tests carried out.
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Paper 5 — Practical test

Example candidate response — grade E

2 You are provided with solid E and liquid F.
Carry out the following tests on E and F, recording all of your observations in the table.
Conclusions must not be written in the table.

tests _ observations

tests on solid E

(a) Describe the appearance of solid E. /
Gar fﬁ@ﬂ? solid 1]

(b) Place half of solid E in a test-tube. Heat :
the test-tube gently. . | .. Murns. . inde. . a. black. . H :

Testany gas givenoff. | ... Hydrogeh.......... gas...giuch. 2K.. [3]

(c) (i) Add half of the remaining solid E to .‘.B.QQQ.I.’!?Q.S.....dmdg.....whm...&a.lhbw.tc-.\ -
about 5cm? of dilute sulfuric acid in a Becomeser ><

a ligrd
test-tube. Al ... added. Recomeshliqud. 12/

Allow the mixture to settle. Decant off
the liquid into a test-tube.

Divide the solution into two equal
portions in test-tubes. Add 1cm
depth of distiled water to each
test-tube and shake. Carry out the
following tests.

(ii) Add several drops of aqueous sodium
hydroxide to the first portion of the
solution and shake the test-tube.
Now add excess sodium hydroxide to
the test-tube.

(i) Add several drops of aqueous| Seluton
ammonia to the second portion of the | A.TU/1S..__ milky. ..
Liyht

solution and shake the test-tube. . IX
Now add excess aqueous ammonia | .becord.... colovtles.. A Bluesttton.
to the test-tube.
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tests observations

tests on liquid F

(d) Describe the appearance and smell of / )
liquid F. appearance ......¢olou press. liguid....... [1]

(e) Use pH indicator paper to measure the pH
of liquid F. R I N A A 1]
(f) Add about 3cm? of liquid F to the rest of | .......... Nﬂ.tbﬁ%ﬁ.............)ﬁ? ....................

solid E in a test-tube. Leave to stand for

five minutes. - Bubb[€$'¢ﬁﬂjnﬂm/ 2]

(g) Identify solid E. /
Copper........... /\ .................................................................................... [2]

(h) Draw one conclusion about liquid F.

...... Ll.quic)......E........‘?’Q@.&......m.’«.-...,..rmd-..‘....wi-lrh...s.QJ_f.é..E'.....b.c..mmg....@f[1]
Fts—onreqchive. (s a less reacfive metal.

[Total: 19]
Examiner comment — grade E

Tests on solid E

Question 2 was carried out as instructed. The ability to describe the solid correctly was evident in (a). The
action of heat on the solid in (b) was carried out. The candidate did not test the gas given off and wrongly
guessed the presence of chlorine. The incorrect use of the term precipitate was also apparent.

Compared to a grade C candidate, the tests in (¢) showed less accurate answers. In (¢)(i), no reference was
made to the formation of bubbles and the solution was incorrectly referred to as turquoise. The unreacted
solid was wrongly described as a ‘green precipitate’ which showed a lack of understanding. Some credit
was scored in (c)(ii) and (iii). However, part (iii) revealed confusion stating ‘the solution became colourless’,
instead of realising that the precipitate had in fact dissolved.
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Paper 5 — Practical test

Example candidate response — grade E

2 You are provided with solid E and liquid F.
Carry out the following tests on E and F, recording all of your observations in the table.
Conclusions must not be written in the table.

tests observations

tests on solid E

(a) Describe the appearance of solid E.

(b) Place half of solid E in a test-tube. Heat
the test-tube gently. | m) ..... : M ................... 8 gscd
Testanygasgivenoff. | S [3]

(c) (i) Add half of the remaining solid E to
about 5cm? of dilutg sulfuric acid in a
test-tube.

Allow the mixture to settle. Decant off
the liquid into a test-tube.

Divide the solution into two equal
portions in test-tubes. Add 1cm
depth of distilled water to each
test-tube and shake. Carry out the
following tests.

(i) Add several drops of aqueous sodium

hydroxide to the first portion of the
solution and shake the test-tube. | ... U/lml' ... 5é .. .......... {9 ......... Lok ms:o'ub& .....

Now add excess sodium hydroxide to

thetest-tube. | Ll PR BB s [2]
(iii) Add several drops of aqueous

ammonia to the second portion of the i W(O&UL .......... Fconnt %9 l‘*u*"’?

solution and shake the test-tube. /

Now add excess aqueous ammonia Q“U‘% cmaq ...... (4L M ......

to the test-tube.
Lol,w- ....... 80[0-4103.4/ .......... (3]
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tests observations

tests on liquid F

(d) Describe the appearance and smell of
liquid F.

(e) Use pH indicator paper to measure the pH
of liquid F.

(f) Add about 3cm? of liquid F to the rest of
solid E in a test-tube. Leave to stand for
five minutes.

(g) ldentify solid E.

[Total: 19]

Examiner comment — grade E
Tests on liquid F

The appearance of the liquid scored no credit for ‘transparent’ instead of colourless but the smell was
correctly described. Part (f) showed no evidence of the expected observations and indicated that the
instructions given had not been followed.

There was some attempt at drawing conclusions in (g) and (h).
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Paper 6 — Alternative to practical

Paper 6 — Alternative to practical

Paper 6 is a written paper designed to test candidates’ familiarity with laboratory based procedures. The
purpose of this component is to test appropriate skills in assessment objective C (Experimental skills and
investigations). Candidates are not required to use knowledge outside the Core curriculum.

Question 1

Mark scheme

1 (a) (i} (gas)syringe (1) [1]
(i} arrow indication under copper (1) [1]

(b) spatula (1) (1]

(c} black (1) [1]

(d) to return to room/initial temperature (1)
correct volume of gas (1) [2]
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Paper 6 — Alternative to practical

Example candidate response — grade A

1 Astudent investigated the reaction of air with copper. 100 cm? of air was passed continuously
over heated copper using the apparatus below. When.the volume remained: constant, the
apparatus was left to cool and the volume of gas was measured.

Gas sgpringe

(a) (i) Complete the box to show the apparatus labelled. 1
(ii) Indicate on the diagram, with an arrow, where heat is applied. [1]

(b) What should be used to transfer the copper from a bottle to the apparatus?

(¢) The copper changed colour from brown to ........... AL
(d) Why was the apparatus left to cool before measuring the final volume of gas?

Mf\m [Total: 6]

Examiner comment — grade A

The answer to 1(a) shows a familiarity with apparatus. The candidate successfully identified the gas syringe
and inserted the heat arrow in the correct location. The candidate clearly understood in (d) that the gas
needs to return to room temperature in order to obtain an accurate volume measurement.
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Example candidate response — grade C

1 Astudent investigated the reaction of air with copper. 100 cm?® of air was passed continuously
over heated copper using the apparatus below. When the volume remained constant, the
apparatus was left to cool and the volume of gas was measured.

copper

. / ] Vi WP e 777

i / ' ‘
air /V]‘\).DK / E

Suptinnot

(a) (i) Complete the b-ox to show the apparatus labelled. 11
(if) Indicate on the diagram, with an arrow, where heat is applied. [11

(b) What should be used to transfer the cobper from a bottle to the apparatus?

(¢) The copper changed colour from brown-to .. «s.:nm "\ cereeeerrmseesnreeesanes |1]

(d) Why was the apparatus left to cool before measuririg the final volume of gas?

SRR AR TR oo VoY TSP Y- U =

ypalex...... u\m;....OJ.I\Q....l?c...w.s.'\.\....DQ.\‘.....bu\‘I\ e ond. 2
of the studens .

[Total: 6]

Examiner comment — grade C

In Question 1 the candidate correctly identified the apparatus and identified where heat was applied.
The answer to (b) showed a lack of understanding. Instead of specifying a spatula the candidate indicated
that a measuring cylinder should be used to transfer a solid. In (d), the idea of letting the gas cool to room

temperature to obtain an accurate volume measurement was not realised.
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Example candidate response — grade E

1 Astudent investigated the reaction of air with copper. 100cm? of air was passed continuously
over heated copper using the apparatus below. When the volume remained constant, the
apparatus was left to cool and the volume of gas was measured.,

Mea sy ng
yUindes.
(a) (i) Complete the box to show the apparatus labelled. [1]
(if) Indicate on the diagram, with an arrow, where heat is applied. ' [1]

(b) What should be used to transfer the copper from a bottle to the apparatus?

\PTS\[{'!\.(\(D’Q (1]

(c) The copper changed colour from brown to ...COMOU LSS oo 1]

(d) Why was the apparatus left to cool before measuring the final volume of gas?
Bl canse e volwme ve..ges..com.Jae ) 8ss.......
el INL Ronyperenticg. 1. AN e [2]

[Total: 8]

Examiner comment — grade E

In (a)(i), the apparatus was incorrectly identified as a measuring cylinder instead of a gas syringe.
Confusion was evident in (b) where a syringe was used by the candidate to transfer the copper. A spatula
was the expected correct response. The candidate mistakenly stated that the copper changes from
brown to colourless in (¢) which showed a lack of knowledge of transition metal chemistry. In (d), some
understanding is shown that gases change volume when the temperature varies.
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Question 2

Mark scheme
2 (a) points plotted correctly (2)

smooth line graph missing anomalous point (1) [3]
(b} point at 15 cm®/pH 2.6/third point (1) [1]
(e} (i) 12.6(1) [1]
(i) pH 1 (1) extrapolation shown (1) 2]
(dy (@) 7(1) [1]
(iiy 25(1) [1]

(e} repeat experiment (1) stop when 25 cm® added/when pH7 (1)
evaporate/heat (1) use same volumes (1)
to crystallising point/until saturated (1) max [3]

ﬁ Teachlf Me.com
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Example candidate response — grade A

2 Astudent prepai’ed a sample of potassium. nitrate by neutralising nitric acid using potassium

hydroxide solution.
25.0cm? of nitric acid was poured into a conical flask. Potassium hydroxide was added a little

at a time from a burette as shown below.

potassium hydroxide
solution

nitric acid

After each addition of potassium hydroxide solution the pH was ‘measured W|th a pH meter
and the values-recorded in the table of results.

e B
5.0 12
10.0 : 14
. 15.0> 26
20.0 2.0
24.0 ' 2.7
245 ‘ 3.0
255 - 1.0
26.0 11.3
30.0 ' 12.0
40.0 e

You are going to draw a graph to find the volume of potassium hydroxide solution required to
neutralise the 25.0 cm? of nitric acid.

ﬁ Teachlf Me com
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(d) (i) What is the pH 6f the-solution when all of the nitric acid has just been neutralised?

(ii) What volime of potassium hydroxide was required to neutralise 25.0 cm® of nitric
acid?

..................... B OSSO )

(e) Describe how the student should modify the experiment to obtain pure crystals of
potassium nitrate

o 5
LHead kL. axysiallsabion . eoink.. ek Mecryshals.

LBtk S cx\,sws, Dry. mg@m WQML,
Wi Y B Ller Popsr.,...

L]
P, R

. 13]

[Total: 12]
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(a) Plot the resulis on the grd below and draw a smooth line graph.

14 : T T 8 E_,. T b :

M= T ! _‘

12 1 1 : B HHH e w

] HE 5 | 1 T = EH
1 LT <
t - L = :
10 : e ESNRNESAEN I - £
A EENE NN EENENEE RN ASENUES SN RREEN
EEEEEEE 1 .
8 : ¥ SS5a8saRes = 3
| a ;

pH e B e e T b e e

6 .

: S EEEREEESSA EEIRURRAN! K = _
1 BB M HH o FHHH- H ' ]

! HHH HHH f - ; 2 HHHHHHH _"_--_-?i-_ ]

T _ BN NS BN

- - ] ] f . HH

H S EmumEs Hr

5 EEREEENSREE HSHMmREgRan" oy . & s

4 - T f =TT & O e Bet x

010 i t I T T
0 PR 4__|..__1_ INEFNENEENE! +~_ A |
0 5 10 15 20 25 30 35 40
volume of potassium hydroxide
solution added/cm’
(3]
(b) Which point appears to be inaccurate?
RS R g e S e X 1]

(c) (i) Use your graph to find the pH of the solution when 35.0 cm® of potassium hydroxide
was added.

_____ PHOLNZ e (1)
(ii) Use your graph to find the pH of 25.0ecm” of nitric acid.
Show clearly on the grid how you obtained your answer.

- -

___________ PH L 12)

A TeachifyMe com
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Examiner comment — grade A

In 2(a) and (b), the candidate is able to present the information as correctly plotted points and a smooth
line graph, omitting the inaccurate point, on the grid provided. In (c)(i), the candidate is able to use the
graph, and in (c)(ii), extrapolate the graph to find the pH of the nitric acid. In 2(d), the candidate has a clear

understanding and knowledge of the neutralisation process.

In 2(e), the candidate scored partial credit for heating the solution to crystallising point. The answer lacks

detail as to the solution which should be used.

Example candidate response — grade C

2

A student prepared a sample of potassium nitrate by neutralising nitric acid. using potassium
hydroxide solution.
25.0cm? of nitric acid was poured.into a conical flask. Potassium hydroxide was added a little

at a time from a burette as shown below.

potassium hydroxide
solution

nitric acid

After each addition of potassium *hydroxide solution the pH was measured with a pH meter
and the values recorded in the table of results.

e | oave
5.0 ' 1.2
10.0 : 14
15.0 26
20.0 2.0
24.0 2.7
245 3.0
25.5 11.0

26.0 ‘ 1.3
300 12.0
40.0 13.2

You are going to draw a graph to find the volume of potassium hydroxide solution required to
neutralise the 25.0 cm? of nitric dcid.

ﬁx TeachifyMe com
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(a) Plot the results on the grid below and draw a smooth line graph.

14

& | O T T 1 I
T S EEmaNWEEENAaSEEBEnEEE EuEEREEmESSEENaEEumAENRSEENESESEARE S
W =
1 =
1 hs: i 5 m
EEERE | ! fie =T 1
12 T T T
T ! . ]
H = ] i |
Fi ¥ 121 L 4 I £ # S ]
t 4 — R bpos s i
5 0 0 O

10

84— -
PH - g EEREY
e B R B A HHH HHH
[~ L 1
HEE HH : l 1_ |
T = B : . E
S '

-4 " 1 I L B "
. ! i
1
|
5 ; T 3a58ass snaazaass:
1 i i
2 I e ]. 1 1 1
t - o e == i 1
P ke SEESNESE - A A H T
a! .“.n -_*., - e 4 - 1
L i =EER HInAH 15 RESOEE . H I
G o - : : } —+ ; 1 = -

0 5 10 15 20 25 30 35 40

volume of potassium hydroxide
solution added/cm®

[3]
(b) Which point appears to be inaccurate?

TMmeLmtoowmum\ﬁi?hZG\ 1]

(c) (i) Useyour graph to find the pH of the solution when 35.0 cm® of potassium hydroxide
was added.

(ii) Use your graph to find the pH of 25.0 cm® of nitric acid.

Show clearly on the grid how you obtained your answer.

A TeachifyMe com
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(d) (i) VWhatis the pH of the solution when all of the nitric acid has just been neutralised?

(ii) What volume of potassium hydroxide was required to neutralise 25.0 cm?® of nitric
acid?

(e) Describe how the student should modify the experiment to obtain pure crystals of
potassium nitrate.

.. [3]
[Total: 12]

Examiner comment — grade C

The graph in 2(a) was correctly plotted and a smooth curve drawn as appropriate. The candidate was able
to handle the information required for (b) and (c)(i). However, compared to an grade A candidate, there was
evidence in (e)(ii) of a lack of understanding. The answer shows that the candidate did not realise that the

pH of the nitric acid could be obtained by extrapolation and reading when 0cm? of potassium hydroxide had
been added.

Part (e) showed a lack of knowledge and understanding of obtaining crystals by evaporating a solution to
crystallising point.

A TeachifyMe com

\ 7 O s,m,re,ww Cambridge IGCSE Chemistry 0620 129



Paper 6 — Alternative to practical

Example candidate response — grade E

2 Astudent prepared a sample of potassium nitrate by neutralising nitric acid using potassium

hydroxide solution.
25.0cm? of nitric acid was poured into a'conical flask. Potassium hydroxide was added a little

at a time from a burette as shown below.

potassium hydroxide
solution

nitric acid

After each addition of potassium hydroxide solution the pH was méasured with a pH meter
and the values recorded in.the table. of results.

volume of potassium hydroxide
solution added/cm? pH value

L 1.2
10.0 1.4
16.0 256
-20.0 2.0
24.0 2.7
24.5 3.0
255 11.0
26.0 11.3
S04 | 12.0
40.0 ' 13.2

You are going to draw a graph to find the volume of potassium hydroxide solution required to
neutralise the 25.0 cm?® of nitric acid.

ﬁ Teachlf Me com

130 Cambridge IGCSE Chemistry 0620 SrudgThe Smu,re,WQg




Paper 6 — Alternative to practical

(a) Plot the results on the grid below and draw a smooth line graph.

14
W EESEEEEE SEEEEsEmEEroand
12
L] i W ] | 1]
10 D e e -
8
il s ] J} B
pH SEams = i :
6 T =11 + __ i_‘ . 1 H
i T :
4+ =
b - - ...{... - i -— -
5B |
2 }E‘. = L _: ] i. r J __1.
: il :
o i - i
' 1 i ] 1 B ]
] ! 1 1 1 #
0 1 I 1 I I L | 1 ! i
0 5 10 15 20 25 30 35 40
volume of potassium hydroxide
solution added/cm’
(3]
(b) Which point appears to be inaccurate?
3 ; —
O m° OF Potpssam o vyome €/ & Pl 1]
(c) (i) Useyourgraph to find the pH of the solution when 35.0cm’ of potassium hydroxide

was added.

(ii) Use your graph to find the pH of 25.0cm® of nitric acid.

Show clearly on the grid how you obtained your answer.
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(d) (i) Whatis the pH of the solution when all of the nitric acid has just been neutralised?

(i) What volume of potassium hydroxide was required to neutralise 25.0 cm? of nitric
acid?

50'DW30PNPOVS&¢UN\TQTVWW§ []

(e) Describe how the student should modify the. experiment to obtain pure crystals of
potassium nitrate.

ME.. OGTmN POME  GAKSTALS.. Or=.... Aomp.~
._.&g;.\).m ....................... ULA"R:’ ____________ WG STOJENT. D
Teo. .. Semwe.. ™M AYIAS... ’B)?.........U.&..@.’Q.f{x .......
e Seta Moy MEHOD. L CAY T SATN.

- [3]
[Total: 12]

Examiner comment — grade E

In 2(a), the points are plotted correctly but the graph is drawn through the anomalous point and is not a
smooth line. In (b), the candidate is unable to identify the inaccurate point. The candidate is unable to use
the graph to answer 2(e)(ii) and 2(d) and shows a lack of understanding of neutralisation.
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Question 3

Mark scheme

3 (a) chromatography (1) [1]
(b} line drawn on diagram below origin (1) 1]
(c} does not interfere with results/owtte (1) 1]

(d} difference
A has more/3 colours/B has less/2 colours/B contains F but A doesn’t/A contains C/
D but B does not (1)

similarity
both contain same colour/E (1) 2]
(e} C,DandE (1) [1]

A TeachifyMe com
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Example candidate response — grade A

3 The diagram shows the results of an experiment to separate and identify the colours present
in two coloured mixtures, A and B.
Substances C, D, E and F are single colours.

- solvent front
9 [
[ [ ]
& [ ]
8 % [ ] o
_origin
A B [ D E F
(a) Name this method of separation
.............. C,L’\Tu\ﬂwm QN 1]
(b) Draw a line on the dlagram to show the level of the solvent at the beginning of the
experiment. [1]

(c)

(d)

(e)

Why shouid a pencil be used instead of a pen to draw the origin line?

Haqk dhe enn frrom {he pen Q@ sernt

._0.“-‘..5@/"‘{ foller fhe enutks

State one difference and one similarity between the coloured mixtures, A and B.

difference AC@M&X’«‘U\BWS{-({V,K,EC —bwg . h.éUJ o
T _eed A e has  samu 7 D
similarity br‘(l" C’M{GU“SWSYCMC@“E ......................................

____________________________________________________________ U )

Which substances are present in mixture A?

‘ECQN:}D

[Total. 6]
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Examiner comment — grade A

Question 3 shows a good knowledge and understanding of chromatography. The answers to (b) and (¢)
show experience of carrying out this separation process. The interpretation of the chromatogram in (d) and
(e) is fully and correctly detailed. The candidate is clearly able to identify the three substances present in
mixture A.

Example candidate response — grade C

3 The diagram shows the results of an experiment to separate and identify the colours present
in two coloured mixtures, A and B.
Substances C, D, E and F are single colours.

L solvent front
$ @
® ®
® ®
0 8 ] =
origin
i S
of
A B c D “ F W,
Sowend

(a) Name this method of separation.
5 ..th@me:‘fm %’IQ?\&\-‘ .................................................................... (1

(b) Draw a line on the diagram to show the level of the solvent at the beginning of the
experiment. (1]

(c) Why should a pencil be used instead of a pen to draw the origin line?

[Total: 6]
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Examiner comment — grade C

Parts (a) and (b) showed that the candidate had practical experience of the chromatography process.
Essential detail was missing in (¢). The candidate did clearly specify that the ink from a pen would interfere
with the results. The interpretation of the chromatogram in (d) was correct, but all of the substances in
mixture A were not identified in (e).

Example candidate response — grade E

3 The diagram shows the results of an experiment to separate and identify the colours present
in two coloured mixtures, A and B.
Substances C. D, E and F are single colours.

__-solvent front
3 L
[ ] [ ]
[ ] ]
@ [ o -
- origin
A B Cc D E F

(a) Name this method of separation.
CUMOMOTe CMRY

(b) Draw a line on the diagram to show the level of the solvent at the beginning of the
experiment. 1]

(c) Why should a pencil be used instead of a pen to draw the origin line?

AV AFFE LT DE L MESUA L
(d) State one difference and one similarity between the coloured mixtures, A and B.

difference SJU‘STﬂNL\?Arb y m Mg QR

THME Mixoues  Ano. &  OF TWo
simitarity . Dzy . AW GOMS. ... UM SN
__________________________________________________________________________________________________________________________________ 2]

() Which substances are present in mixture A?
[Total: 6]
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Examiner comment — grade E

The candidate recognised the method of separation in (a). Part (b) showed a lack of understanding of the term
‘origin’. The interpretation of the chromatogram in (d) and (e) revealed very limited understanding.

Question 4

Mark scheme

4 (a) Table of results for Experiment 1
temperature boxes completed correctly (3)
20, 21, 21, 32, 39, 42, 44, 45, 45 [3]

(b) Table of results for Experiment 2
temperature boxes completed correctly (3)
200 21, 21, 24, 32, 36, 37, 38, 38 [3]

(c) all points correctly plotted (3) -1 for each incorrect
best fit smooth line graphs (1)

labels (1) [5]
(d) value from graph =28°C % half small square (1) unit (1) shown clearly (1) [3]
(e} exothermic/redox/displacement (1) [1]
(f) (i} temperature rises greater/faster in Experiment 1 (1) allow converse [1]
(ii} zinc is more reactive (1) [1]

(9) temperature changes would be same/faster/fowtte (1) metal in excess (1)/
temperature changes would be greater (1) lower volume (1) [2]

(h) solid would react slowerftemperature rises would be slower (1)
smaller surface area (1) [2]

ﬁx TeachifyMe com
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Example candidate response — grade A

4 A student investigated the reaction between aquecus copper(ll) sulfate and two different
metals, zinc and iron.
Two experiments were carried out.

Experiment 1

Using a measuring cylinder, 25 cm?® of aqueous copper(Il) sulfate was poured into a
polystyrene cup. The temperature of the solution was measured. The timer was started and
the temperature was measured every half a minute for one minute.

At 1 minute, 5g of zinc powder was added to the cup and the mixture stirred with the
thermometer. The temperature of the mixture was measured every half minute for an
additional three minutes.

(a) Use the thermometer diagrams in the table to record the temperatures. =

time/min ‘thermometer diagrams| temperature/°C
-125 .

0.0 : %20 QO
45
425
0.5 1320 Qi
115
425
1.0 1420 D./i
115
435
1.5 fd30 ?J l
EP
45

o |l | g

H-135

25 “ ;ij .)(9\

35

| o)

45

© | 4k

35

i
E}?E "
i

3.0

440
50

45 45
i
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Paper 6 — Alternative to practical

Experiment 2
Experiment 1 was repeated using 5g of iron powder instead of the zinc powder.

(b) Use the thermometer diagrams in the table to record the temperatures.

time/min - thermometer diagrams| temperature/°C
425
0.0 420 20

) s
—125;

05 SR E ORI N e
15* i

25
120 Q\i
115
30

25 :)VL} '

4 U120

1.0

[
Lol

1.5

[

1
[¥s]
(5]

(Y=

2.0

w
o

Lovealoaad

N
)]

1
|
o

|
[
wa

,_
Lis

L

o

3.0

535 : ?)\'F

35

s | N3
s | 3%

4.0

(3]
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(c) Plot the results of both experiments on the grid below. Draw two smooth line graphs.
Clearly label your graphs.

60

T sssuEs T e
R I I HHHHH B O HHHHHHHHE
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& 2 I z a I ] I
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20'5:?1555_:' 0 tl 3 : 1 1
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. i‘ T I d F 5 H . : - o= Wi % EE I EEE
; I 1 T . w Tl i [ e
10 - b At et
: i 2 T' ! Lpy A 2 +H
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1 1 |
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s o a2 | 1 ! 1 = s ail 1
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0.0 0.5 100 15 20 25 3.0 35 4.0
time/min

(5]

(d) From your graph, work out the temperature of the reaction mixture in Experiment 1 after
1 minute 15 seconds. Show clearly on the graph how you worked out your answer.

.MEE§mQmemmmmmmmmmmmmmmmmmmm[m

(e) What type of chemical process occurs when zinc and iron react with aqueous copper(11)
sulfate?

” o
.mJQXxiﬁhﬁﬂﬁfyfimﬁfﬁﬁﬁﬁfﬁlummmmmm"wmmmﬂmmmmmmm.n]
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() (i) Compare the temperature changes in Experiments 1 and 2.

________ Ex pectmentl hoa. e, aneaknr domperture Charge

(ii) Suggest an%(ﬁfgmfﬂhe difference in temperature changes.
.................. The..ZNC. LA LIOA MO ...
apeQehiag. Haon Hhe o000 ROWDOL o 11

(g) Explain how the temperature changes would differ in the experiments if 12.5cm?® of

copper(Il) sulfate solution were used.
. Thy... XpErakare chaagen. uimie nd. e
a Owe fo. «2@% Capfwf)mﬂﬂﬂmc

(h) Predict the effect of using lumps of zinc in Experiment 1. Explain your answer.

aonps..Agaukd megin A Sma,t(ersw(ﬂacﬁ area.

e {Maubtd meon. teaq reackon. dhe ey
‘/(A/UI/LUN' 'Y\Sé 178 wpd& OVL , OM) ?ﬂwgbte, [Total: 21]

‘*‘rw\fuw/@h

Examiner comment — grade A

The temperatures in the tables (a) and (b) are correctly completed. The candidate is able to present the
information as correctly plotted points in (¢) and drew two smooth line graphs, which are clearly labelled for
maximum marks. In (d), the candidate misread the scale on the x axis and worked out the temperature after
69 seconds instead of 75 seconds. In 4(f), the candidate is able to compare and explain the temperature
changes in terms of the reactivity of the metals. In (g), the candidate failed to appreciate that the temperature
changes would be faster or greater if less copper sulfate solution were used. In 4(h), the understanding was
demonstrated that a decrease in the rate of reaction would be due to a smaller surface area.
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Example candidate response — grade C

4 A student investigated the reaction between aqueous copper(ll) sulfate and two different
metals, zinc and iron.
Two experiments were carried out.

Experiment 1

Using a measuring cylinder, 25 cm® of agqueous copper(ll) sulfate was poured into a
polystyrene cup. The temperature of the solution was measured. The timer was started and
the temperature was measured every half a minute for one minute.

At 1 minute, S5¢g of zinc powder was added to the cup and the mixture stirred with the
thermometer. The temperature of the mixture was measured every half minute for an

additional three minutes.

(2) Use the thermometer diagrams in the table to record the temperatures.

time/min thermometer diagrams| temperature/°C
) 25

0.0 _220 | ;ZODC
0.5 | -520 | p?)f]‘”c

115

1.0

1.5

2.0 40 5Ci°C

25

3.0

3.5

4.0

£,
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Experiment 2
Experiment 1[ \Pza_s;repegated using 549 of iron powder instead of the zinc powder.

(b) Use the thermometer diagrams in the table to record the temperatures.

time/min fhermometer diagrams | temperature/°C
125
R R 15
_ 25
| e
\_ 15 '~ >
125
1.0 320 ) 21 OC ]
145
430
15 125 °®
: 340
u:zo
2.0 -;30 : 2°C
—:25 5 .
11440
25 135
: 36°C
130
140
I F. e
3.0 1495 531‘— C
1430
{40
35 —235 5806
130
140
" P 38°C
—:30_

(31
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(c) Plot the results of both experiments on the grid below. Draw two smooth line graphs.

I .
Clearly label your graphs —permaent { .

60 T \
= 22 1 |
& _,..“:*"""'E—"
40
e P o H &
3 i
g % | : q =
2 a :
E : [ e H
3 - H s £
i I 1 N
20 AL N
SEZEN L - . + W3 ’_ i
10 S F _ e
01—
0.0 05 10 "7 15 2.0 25 3.0 3.5 4.0
time/min
(5]

(d) From your graph, work out the temperature of the reaction mixture in Experiment 1 after
1 minute 15 seconds. Show clearly on the graph how you worked out your answer.

L EsTC S (3]
(e) What type of chemical pracess occurs when zinc and iron react with aqueous copper(ll)

sulfate?

___________________ exotheamuc, Qcken )
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Paper 6 — Alternative to practical

(f) (i) Compare the temperature changes in Experiments. 1 and 2.

(ii) Suggest an explanation for the difference in temperature changes.

(g) ExXpldin how the temperature changes would differ in the experiments if 12.5 cm? of
copper(ll) sulfate solution were used.

.. Temperotures. weuld be xeduce by holf. ..
_.becawne e holf. aweut. Qﬁ_..cop,aer (in} Sulfatf .

Experiment 1. Explain our answer At
(h) Predict the effect of using lumps of zinc in Exp am:?-u

The reactien ceuldl be, slower/Se catie “HEIE, 13

. 2]
[Total: 21]

Examiner comment — grade C

The tables of results were correctly completed in (a) and (b). Smooth line graphs were drawn as required in (c)
and successfully used in 4(¢). In (f), the candidate was unable successfully to compare the temperature changes
and then relate these to the different reactivity of the metals. Part (g) showed a lack of understanding that a
smaller volume of solution used would result in a greater or faster temperature change.
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Paper 6 — Alternative to practical

Example candidate response — grade E

4 A student investigated the reaction between aqueous copper(ll) sulfate and two different
metals, zinc and iron.
Two experiments were carried out.

Experiment 1

Using a measuring cylinder, 25 cm?® of aqueous copper(Il) sulfate was poured into a
polystyrene cup. The temperature of the solution was measured. The timer was started and
the temperature was measured every half a minute for one minute.

At 1 minute, 5g of zinc powder was added to the cup and the mixture stirred with the
thermometer. The temperature of the mixture was measured every half minute for an
additional three minutes.

(a) Use the thermometer diagrams in the table to record the temperatures. £

time/min thermometer diagrams | temperature/°C
' 25

0.0 20 20%.

_ 15
25

0.5 1920 2/

1.0

24

15 1330 | 32

20 | 4—§40 G

2 1o L2

© 3.0 -%40 Ll
35
50
35 {45 L5
{EP
450

45

4.0 J—f45

Teachlf Me.com

Srudg The Smurrer Way

146 Cambridge IGCSE Chemistry 0620




Paper 6 — Alternative to practical

Experiment 2
Experiment 1 was repeated using 5g of iron powder instead of the zinc powder.

(b) Use the thermometer diagrams in the table to record the temperatures.

time/min thermometer diagrams| temperature/°C
25
00 - ‘ | 420 20
1415
25
0.5 1120 A
15 '
425
1.0 1420 7 Ao
115
430
15 {25 24
d20
135
20 130 27
o5
111440
25 35 26
130
3.0 3R
35 3%
3D
4.0

B
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Paper 6 — Alternative to practical

(c) Plot the results of both experiments on the grid below. Draw two smooth line graphs.
Clearly label your graphs.

60 F EaANERUER i ; l 1 _i 1 1 O E i’
o5t o ¢ - b ,,;_,_ [
- 1 1 1 1
spLEHH TR : HHH T
I 1 T 1 T T
T R ERREE : SR R
: I . N {._.- -I-|:‘; i 2 | N i
| i = H 1
i B =N et LR L ) F: - .
i Ep =2 1 !
i & B8= | i
40 i - e amail '
H -} | » g 1 I i i
- | Efl - -
g T +HH =R F’ L\ # A - I
— 30 i
1 A g
E - I" | i : 1 |
anzs d 3T 8
E2u.5 : A
L i .
: AREEE ! T ] aean
- ] # I —
o 1 & ' ! 3 THT
LR T
T 1 - -+ ]
1
i it
10 : i .—L.- a L e SRS fk.
TR K 1 g t - BN AN EEE
] I ,I" T !
: HENE L ] T | 1 1
i i - ! i 1 1
! 1 I ] 1
0 1 ! 1 i T | - -—rT—- A[ o ‘| . !

0.0 05 10445 15 2.0 25 3.0 35 40
time / min

(5]

(d) From your graph, work out the temperature of the reaction mixture in Experiment 1 after
1 minute 15 seconds. Show clearly on the graph how you worked out your answer,

(e) What type of chemical process occurs when zinc and iron react with aqueous copper(il)
sulfate?

TQJW{-ym 2R&S....Np..... O RS e, - N

A ! \Teachw Me com
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Paper 6 — Alternative to practical

() (i) Compare the temperature changes in Experiments 1 and 2.
The.. 4w eootva.. Onenge..io. D0ecimen .. A 15 .. asveedes...... [1]
(ii) Suggest an explanation for the difference in temperature changes.
t\@mbuéhmmjbwgvoauwlwmmﬁmw‘m}

(9) Explain how the temperature changes would differ in the experiments if 12.5cm?® of
copper(ll) sulfate solution were used.

.. Mmhrﬁ» setaidd Uﬁm%eé \ﬂwké bos. i 25
\Amg’hﬂ.c
. 12)

(h) Predict the effect of using lumps of zinc in Experiment 1. Explain your answer.

. [2]
[Total: 21]

Examiner comment — grade E

Tables of information were correctly completed in (a) and (b). The results were plotted correctly in (¢),
but the graphs were drawn with a ruler, i.e. ‘dot to dot” and not smooth lines. The scale of the x axis was
not understood in (d). The term exothermic was not known in (e). In 4(f), a confused answer related the
temperature increase to a combustion reaction. The concept of metal reactivity was not known. Part

(h) showed a lack of knowledge and understanding regarding the effect of surface area on the rate of a
reaction.
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Question b

Mark scheme

5 (a) (i} P colourless, nosmell (1) [1]

(i) P pH1-3(1) [1]

(b) P fizzes/effervescence/bubbles (1)

lighted splint pops (1) not hydrogen [2]
(c) white (1) precipitate (1) 2]
(e) weak acid (1) ethanoic acid (2) 2]
(fy water (1) [1]

ﬁi TeachifyMe

150  Cambridge IGCSE Chemistry 0620 ‘.’s,udgmmﬂe,ww



Paper 6 — Alternative to practical

Example candidate response — grade A

5 Three differentliquids P, Q and R were analysed. u
P was an aqueous solution of sulfuric acid.
The tests onthe liquids and some of the observations are in the following table.
Complete the observations in the table.

tests ) s observations

(a) (i) Appearance of the liquids. P ot sdesns s L]
Q  colourless, smell of vinegar

R colourless; no smell

(i) The pH of the liquids was tested using |P ?'\'\9—' (1]
Universal Indicator:paper. )
Q pH5
R pH7

(b) A piece of magnesium ribbon was added é@J\g ...... % Ueg C‘U\Se‘ < N——
to a little of each liquid.

The gas given off by liquid P was tested. SCIU&M”} Pdf' Gﬂﬂdfaﬁm} [2]

Q slow effervescence

R no reaction

(c) To alittle of liquid P, hydrochloric acid and

a) oA
aqueous barium chloride were added. w‘/hbkpﬂﬂl@*km [2]
(d) Liquid R was heated to boiling in a
test-tube. A thermometer was used to temperature = 100°C
record the constant temperature of the | .
vapour produced.

(e) What conclusions can you draw about liquid Q?

(f) Identify liquid R.

[Total: 9]

Examiner comment — grade A

The qualitative analysis question shows that knowledge of acid properties and anion tests is good.

The candidate correctly described the reaction of magnesium with dilute sulfuric acid in (b) and the sulfate
test in (¢). Liquid R was correctly identified in (f) from the physical property, but ethanoic acid was not
recognised in (e).

A Teachlf Me.com
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Example candidate response — grade C
5 Three different liquids P, Q and R were analysed. . e

P was an aqueous solution of sulfuric acid.

The tests on the liquids and some of the observations are in the following table.

Complete the observations in the table.

~ ftests

observations

(a) (i) Appearance-of the liquids.

(ii} The pH of the liquids was tested using
Universal Indicator paper,

LAAANLR IN e M

Q  colourless, smell of vinegar

R colourless, no smell

PN D ]

Q pH5

‘R pH7

(b) A piece of magnesium ribbon was added
to a little of each liquid.
The gas given off by liquid P was tested.

P (uinm).. SpMmE... 00, acdeD

Q slow effervescence

R no reaction

(c) Toa little of liquid P, hydrochloric acid and
aqueous barium chloride were added.

{d) Liquid R was heated io boiling in a
fest-tube. A thermometer was used to
record the constant temperature of the
vapour produced.

temperature = 100°C

(e) What conclusions can you draw about liquid Q7

(f) Identify liquid R.

O e

(2]

(1]
[Total: 9]

Examiner comment — grade C

The qualitative analysis question demonstrated that the candidate had knowledge of pH in (a)(ii), but was
not able to apply it in (e). A lack of detail and knowledge of the reaction of sulfuric acid with magnesium was
evident in (b). The response to (e) showed a lack of understanding of the chemistry of ethanoic acid.
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Paper 6 — Alternative to practical

Example candidate response — grade E

5 Three different liquids P, Q and R were analysed
P was an aqueous solution of sulfuric acid.
The tests on the liquids and some of the observations are inthe folfowmg tabie
Complete the observations in the table.

tésts ' observations

(a) (i) Appearance of the liquids. P LOWGAOE&E,TUMQGMFJ@EU [1]

Q colourless, smell of vinegar

1R colourless, no smell

(ii) The pH of the liquids was tested.using |P .. PR3 [1]
Universal Indicator paper.
Q pH5
R pH7

(b) A piece of magnesium ribbon was added |P PA“ST E. PFI’-"A UES (NG
to a little of each liquid. - —
The gas given off by liquid P was tested. b 0 U' ............. P ....... ﬁ'\lVé 1\’ OF £ 12]

Q slow effervescence

R no reaction
13

(c) To alittle of liquid P, hydrochloric acid and el -
agueous barium chioride were added. W[hWPPTJbOLﬂU[\l@SS [2]

(d) Liquid R was heated to boiling in a
test-tube. A thermometer was used to temperature = 100°C
record the constant temperature of the |
vapour produced.

(e) What conclusions can you draw about liquid Q7

(f) Identify liquid R.

[Total: 9]

Examiner comment — grade E

The qualitative analysis question showed some knowledge of chemical tests. However, the answers to (e)
and (f) showed an inability to relate the observations to relevant and meaningful conclusions.
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Paper 6 — Alternative to practical

Question 6

Example candidate response — grade A

6 Seawater contains sodium chloride and other salts.
Plan an experiment to find the mass of salts in 1dm® of seawater.
You will be provided with a small bottle of seawater.
You should include details of the method and any apparatus used.
(1dm?® = 1000 cm?)

........ %mkaanwwg&ewmf = —
FoNG. .. M. 4. MLASUNG %&MW,NCMWDS
Nalue . Then... «Flamwgeawa&% ANR...Qu.. ARNARIRRTY
hain.and...a5ange.. 5. thok b4 0w o buawn.
L;wngr ey Anpad ; vemember oz and polecfilee..
wé@m »biuw ) Hecurmm AL mdsteine

{mfomw) W%mwm Then\ e the....
un) - A LN e s renlemnr. -
vtm o Suwaflf' ‘H’Lﬂ g 'H-d JO@W’[ ﬂ' 4¢> M@"“J [Total: 6]

), Qecstd #he wemwmw and Cowat T dnf.
Thon Skt O du Calcwakon 4o Jawf oub
b nuich S S0t Jopuld e ) g
my A1 ot )y gewaﬁf Yok than Ne @mM*L
. the Smagt Dboe - GTN aample , Jy Yot
Cqued 10 o A S @maw then Conuet o gm’

(01000 ~0.010w) Mer™ b qmowt -9k

4 K Yo
1 on’ (0 o1 x {00=10r7), Ther ’Jﬁmﬁ%m%q 9
@mountr ﬂ} Sk JNoWE wecorded

A I
@:4,00) 'n/uf\ ,{,»ﬁlﬂ %L;,{ij H“‘ MW A{)
ngd opk Lo’ 2 S e
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Paper 6 — Alternative to practical

Examiner comment — grade A

The planning exercise in Question 6 scored full credit. The candidate clearly described a practical method
that would work. Full details of the apparatus to be used are given, e.g. measuring cylinder, evaporating
dish, tripod, etc. Necessary measurements such as amount of sea-water and practical details, i.e. evaporate
to dryness, are provided.

An unnecessary amount of information was given at the end of the answer detailing how to convert the
mass of salts into that present in 1dm? of sea-water.

A grade C candidate script is unavailable for this question.

Example candidate response — grade E

6 Seawater contains sodium.chloride and other salts.
Plan an experiment to find the mass of salts in 1dm?® of seawater.
You will be provided with a-small bottle of seawater.
You should include details of the method and any apparatus used.
(1dm?2 = 1000 cm?)

Jeeh Ao A0 okerLe. o R Y 200 IRORINENG.....

i mnduute... O, . OO IS/ dmﬁ) DO ook vou Lt
Xhen &A%euuﬂv\emu’r SWANY V' ......... it 2 ungem...

Jougnen.., armnil. ik ea\s.. be. Ane.. e esaposal€. .. ak....

WO@W‘D&M»@@&WQL@
nousk. use...0.. Aes pope..and....aAR00L:

.. 6]
[Total: 6]

Examiner comment — grade E

The planning exercise in Question 6 gained some credit. The idea of using a measuring cylinder to record
the volume of the water and subsequent boiling of the water was realised. However, essential detail such as
weighing the residue was omitted. The candidate mistakenly thought that a small bottle of water contained
1dm? of water. The unnecessary filtering of the water showed more confusion.
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