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Example Candidate Responses: Paper 3

4

Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

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

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

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

Question Paper 31, June 2016

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

Question Paper 41, June 2016

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

Question Paper 61, June 2016

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

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

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 3

How to use this booklet

Example Candidate Response - middle Examiner comments

1 Prolons, neuirons and electrons are subatomic particles.

The candidate needed to
Ca sulron . .
a) Ehrdnmlaﬂﬂlabhluahmvlharﬂﬂﬂh’ﬁmandreulhe:hargeafaman and an realise that relative charge

+ -
[ panicle | rolatvemass | relative charge g N
e . /Examiner comments are \
Answers by real candidates in exam alongside the answers,
conditions. These show you the types of L linked to specific part of the
answers for each level. JTo€ answer. These explain
B where and why marks were
Discuss and analyse the answers with awarded. This helps you to
your learners in the classroom to interpret the standard of
improve their skills. K Cambridge exams and
\ J ek, uneh, sane. paan. | helps your learners to
— - eumma 2| refine exam technique.

(ii) Explain why the two isctopes. of bromine have the same chemical properties. \\ )
Be(OuiR . KNeY. 058 OF. €. FANE. RIRMLAK: . MOsL. SAME........ ';g‘g;’;i “J&%ﬁ”ﬁi’;ﬁ:}
B — N

(€} The table shows the number of protons, neutrans and #lectrans in some aloms and lons, Mark awarded for(b) =

Complete the table. 2out4

How the candidate could have improved the answer

(b} (ii) The candidate needed to realise t i ] ] i

answer. This helps you to interpret the standard of Cambridge
(c) The candidate failed to include the mal exams and helps your learners to refine exam technique.

Common mistakes candidates made in this question

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

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

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

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 3

Assessment at a glance

All candidates must enter for three papers.

Core candidates take: Extended candidates take:

Paper 1 45 minutas Paper 2 45 minutes

A multiple-choice paper consisting of 40 itams A multiple-choice paper consisting of 40

of the four-chioice type. items of the four-choice type.

This paper will test assessment objectives This paper will test assessment objectives

AT and ACZ. Questions will be based on the ADT and ADZ. Questions will be based on

Cora syllabus content. the Extended syllabus content {Core and
Supplermant).

This paper will be waightad at 30% of the This paper will be waightad at 30% of the

final total mark. final total mark.

Paper 3 1 hour 15 minutes Paper 4 1 hour 15 minutes

Aowritten paper consisting of short-answer A weritten paper consisting of short-answer

and structurad gquestions. and structurad guestions.

This paper will test assessment objectives This paper will tast assessment objectives

AO01T and ACZ. Cuestions will be based on the ADT and AD2. Questions will be based on

Caora syllabus contant. the Extended syllabus content {Core and
Supplerment).

B0 marks B0 marks

This paper will be weighted at 50% of the This paper will be weightad at 50% of the

final total mark. final total rmark.

All candidates take

aither: or:

Paper & 1 hour 15 minutes Paper & 1 hour
Practical Test Alternative to Practical

This paper will test assessment objective ADG. This paper will test assessment objective A3,
Questions will be based on the exparimental Cwestions will be based on the exparmental
skills in Section 7. skills in Section 7.

The paper is structured to assess grade ranges The paper is structured to assess grade ranges
ARG At

A0 marks 40 rmarks

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

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 3

Paper 3 — Theory (Core)

Question 1

Example Candidate Response — Question 1, High

Examiner comments

The structures of some substances containing chlerine are shown.

1
A 8 c
Gt
| ci—Ci
C
ot | e
Ci
D E
I H F
ol 1ot
GI_HJ-_F AN
H R I 4 N

{a) Answer the following questions about these substances.
(i} Which substance is a diatomic molecule?

(i} Which substance represents part of an ionic structure?
_ fi ........................... 9 .............................................. [1
(ill} Which substance is an element?
Explain your answer,
BTk s aa ol S0 N ene. dyfe. af AXO0.....
- [

(iv) Determine the simplest formula for substance D.

1
(b) The symbols for two isotopes of chlorine are shown.
BC!

FCl

(i) How do these two isctopes differ in their atomic structure?

Riflevint e of  cmti— cowirans @ 1
(i) Determine the number of neutrons present in one atom of the isotope ﬁCI.
b it O ok ey s ol (1]

(1ii) Draw the electronic structure of a chloring atom. Show all shells and all electrons,

0

@ Correct. The chlorine
contains two atoms so it is
diatomic.

@ Correct. The ions are
shown as + and -.

€) This is a concise model
answer.

The correct molecular
formula has been written.

Mark awarded for (a) =
5out of 5

Correct. The top number
represents the number of
protons + the number of
neutrons.

Correct. The answer
obtained by 35 - 17.

6 The middle electron shell
is missing and therefore 1
mark has been deducted.
There should be 17
electrons because there are
17 protons. (See the bottom
figures in the symbols.)

Mark awarded for (b) = 3 out
of 4

Total mark awarded =
8 out of 9

Cambridge IGCSE Chemistry (0620)
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8

How the candidate could have improved the answer

Most answers were correct. (a) (iii) could be regarded as a model answer, as it gives a concise and accurate
definition of an element.

(b) (iii) only gained one of the two marks because the middle electron shell was missing. If the candidate
had noted that there were 17 protons, and therefore 17 electrons, in a chlorine atom, by looking carefully at
the isotopic symbols in the stem of the question, they would have scored the mark.

Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Middle

1  The structures of some substances contalning chlorine are shown.

A _ B ' c
ol
c(‘L - Cl—Cl
|
1o |
o E
i HF
[ o] cl cl
cl—C—C—C—F \,u/ \M/
l SN N
H H c1 Cl cl

{a) Answer the following quastions about these substances.
{i} Which substance is a diatoric molecula?

_Eo .......................... R i

(if) Which substancé represents part of an lonic structurs?

(ifi} Wvhich substance s an element?

Explain your answer.

and._elements. _ae.. He..

{iv} Determine the- SImplest formula for substance D.

.

(b) The symboals for two isotopes of chloring are shown.
2ot ol

(i) How do these two isotopes differ in their atomic structure?

Ih} Determine the number of neutrons present in one atom of the isotope ﬁCI ;

I?7 ,,,,,,,,,,,, N .

(iii) Draw the electronic structure of a chiorine atom. Show all shells and all electrons.

12 187

Examiner comments

@) Although E has two types
of atom, diatomic means
containing two atoms only. No
mark.

@ The ionic structure is
shown in these questions
using + and - signs, so C is
correct here, not A. No mark.

This contains the idea that
elements contain only one
type of atom.

This is acceptable instead
of a molecular formula:
C3H3F3Ch.

Mark awarded for (a) =
3outof5

The essential word, either
mass (number) or nucleon,
(number) is missing. No mark.

The calculation of the
number of neutrons is correct
and the working is shown.

The correct electronic
structure is shown and the
electrons are paired up, which
helps in counting.

Mark awarded for (b) =
3 out of 4

Total mark awarded =
6 out of 9

Cambridge IGCSE Chemistry (0620)
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10

How the candidate could have improved the answer

(a) (i) Here the candidate chose E and not C, perhaps because it had two types of atom. The candidate
could have obtained this mark if they had realised that diatomic means two atoms in a molecule and not two
types of atom in a molecule.

(a) (ii) Here the candidate chose A instead of C through not realising that ionic structures will be shown in
this type of question with + and - charges.

1(a) (iii) was acceptable, but a more formal definition such as ‘it has only one type of atom’ would have been
an improvement.

(a) (iv) was acceptable but a standard molecular formula CsH3sF3C would have been better.

(b) (i) A mark was not gained for because the essential word mass (or nucleon) was omitted. Candidates
should make sure that they name the particle that the number refers to.

(b) (iii) gained both marks. Candidates should always be encouraged to pair up the electrons, as shown in
this answer.

Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Low

Example Candidate Responses: Paper 3

Examiner comments

4 The structures of some substances containing chlorine are shown,

A ) B : c’
cl
I CI—Cl
o e
CI
o E
Gl H F
cr CI Ccl
P U N S
T A
H H F Cl cl Gl

{a) Answer the following questions about thess substances.

{i} Which substance is a diatomic molecule?

(il) Which substance represenis part of an ionic sfructure?

(iii} Which substance is an element?

Explain your answer,
wBlsan dement. Jm.mu.s@ b ?.n,!‘j o0t Mt
e, et oo a o [

(iv} Determine the simplest formula for substance D.

(b) The symbols for two isctopes of chlonne are shown.

a7
BCi Gl

(ii) Determine the number of neutrons present in one atom of the isotope }?CI ;

e ;RS e R :

(ili) Draw the electronic structura of a chiarine atom. Show all shells and all electrons.
7

/N

o ty

@) Although E has two types
of atom, diatomic means
containing two atoms only. No
mark.

The ionic structure is
shown in these questions
using + and - signs, so C is
correct.

€ Correct definition of an
element.

The carbon atoms have
not been counted. No mark.

Mark awarded for (a) =
3outof 5

The incorrect particles
have been given here. There
are different numbers of
neutrons. No mark.

This has been calculated
correctly (35 — 17) from the
symbols above.

@ structure A has been
redrawn instead of the
electronic structure requested
in the instruction. No mark.

Mark awarded for (b) =
1 out of 4

Total mark awarded =

4 out of 9

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

(a) (i) Here the candidate chose E and not C, perhaps because it had two types of atom. The candidate
might have obtained this mark if they had realised that diatomic means two atoms in a molecule and not two
types of atom in a molecule.

(a) (iii) This is a model answer, as it contains a concise and accurate definition of an element.

(a) (iv) Here the carbon atoms were omitted. This type of error could be prevented by counting each type of
atom and crossing them out on the diagram one by one as they are counted.

(b) (i) This answer did not mention neutrons. The mark could have been gained if the candidate had
remembered that the upper figure (hucleon number) in isotopes is different because of the different number
of neutrons.

(b) (iii) The candidate redrew structure A. They could have improved by reading the instruction more
carefully and noting the word ‘electronic’.

Common mistakes candidates made in this question

(a) (i) The word diatomic was often incorrectly applied to potassium chloride, perhaps because it contains
two different ions. The correct answer is B because it contains two afoms that are the same.

(a) (ii) The commonest error was to suggest structure A (CCL) or structure E (ALCls) rather than looking for
the + and - charges which would indicate an ionic structure.

(a) (iii) The definition of the word element was often incorrectly applied because candidates referred to
substances or molecules rather than atoms. Some wrote incorrectly about mixtures or compounds or about
‘substances containing only one atom’ instead of ‘one type of atom’.

(a) (iv) The commonest errors involved the incorrect counting of atoms, especially the chlorine and fluorine
atoms, or repeating the atoms, for example CH2CHF3CL instead of CsHsF3Ch.

(b) (i) The commonest error was to suggest that there was a different number of protons or electrons rather
than neutrons. Some candidates referred incorrectly to differences in relative atomic masses.

(b) (ii) Some candidates added the atomic masses of the isotopes or added the top number to the bottom
number, instead of taking the number of protons (bottom number) away from the top number (mass number).

(b) (iii) A common error was to draw a chlorine molecule instead of a chlorine atom as a result of misreading
the instruction. Some candidates did not draw the second shell of eight electrons.

Cambridge IGCSE Chemistry (0620)



Question 2

Example Candidate Response — Question 2, High

Examiner comments

2 Abicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of soma materials that could bé used.

material relative density | resistance to cost per tonne
strangth ingiem® | carresion in'$/tonne
| aluminium | g .. .27 .| verygood 1600 .

iron 21 79 poor 450

stainlkess 24 7.9 very good | 600
slasl

titanium 27 4.5 very goad 15000
zine 14 7.1 good 1300

{a) Which material is the mest suitable for making the bicycle frame?

Explain your answer using information from the table.
e SHOnleSs  SHeel bean i S ML R ESRET..

X el aSien, And  MOTY . chesf .. Q)
[3]
{b) Aluminium is extracted from aluminium oxids by electralysis.
(i) State the name of the main ore of aluminium.
.................... E“%at&ﬂe_ 1]

(ii) Suggest why aluminium is extracted by elecirolysis and not by reduction with carbon.
F*J‘nﬁl*l"*‘*dnhfﬁﬂﬂ-srﬂﬂm‘#e 1]

{iii) Molten aluminium oxide is elecirolysed using graphite electrodes.
Pradict the: products of this elecirolysis at

the positive electrada (anode), D*‘H""Q ....................
the negative electrods (cathode). ... A umitinm e [2]

{c) The diagram shows the changas of state when zine vapour is cooled slowly to roam temperatUre.

freezing salid

zine condensation moltan
(zalldification) Zinc

| wvapour znc

Explein what happens during the=e changes in terms of
+ the distance betwesn the particles,
*  the type of motion shown by the particles.

SDering  tesbotation, dhe pardicles god closer together

LAnA | Yreve | Slowel, bud SFM ATE mtvinge (i
T’wﬂf\ﬁ U PEIHEIES . ok MCH. . ses 2.t grathtts.. )

cotnd  oately eove  af

Tree

4]

@ ‘stainless steel’ with three

correct reasons scores a full
three marks.

Mark awarded for (a) =
3 outof 3

@) The commonest ore of
aluminium has been chosen.

€) The ease of extraction is
related incorrectly to the
amount of material.
Aluminium is a reactive metal
so it is extracted by
electrolysis. Carbon is used
to extract less reactive metals
such as iron. No mark.

The anode and cathode
products have been identified
correctly.

Mark awarded for (b) =
3 outof 4

e Mentioning the closer and
slower movement of the
particles during condensation
earns marks.

This conveys the idea that
the particles in a solid are
very close (touching).

@ This suggests that the
particles do move (from place
to place). The word vibrate is
required here.

Mark awarded for (c) =
3 out of 4

Total mark awarded =
9 out of 11

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

(a) Here the best metal was chosen and its three properties were given clearly and concisely.

(b) (ii) Here the ease of extraction of the metal was related to the quantity of metal instead of to the metal’s
reactivity. The candidate could have improved their mark by remembering that electrolysis is used to extract
reactive metals but carbon is used to extract less reactive metals. The instruction hints at this.

(c) Marks were gained for the idea of the particles getting closer and moving more slowly during
condensation. The idea that ‘during freezing the particles are close together in a solid’ was given the benefit
of the doubt. This statement could be have been improved simply by writing that ‘the particles are close
together in the solid’. The statement that particles barely move in the solid was not given credit because it
suggests that they do move (from place to place). An improvement would have been ‘the particles do not
move’ or ‘the particles only vibrate’.

Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 2, Middle

2 Abicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of some materials that could be used.

material relative darmty resistance to cost per torne
strength In g.‘em corrosion in §/tonne

aluminium 8 27 | verygood 1500

fron ) 21 78 poor 450
stainless | 24 79 very good . 60O

steel .
titanium 27 45 very good 15000
Czine | 14 7.4  good 1300,

(a) Which matsrial is the miost suitable for making the-bicyele frame?

Explain your answer using infarmation from the tatle.

Sginless.. Skeel ... becadse.... uL 18....vay... Shmg,
o very.....dense...... and. hes.....a000h.....
[88iSfance.....0....Laresion.. M&A‘aﬁ f}-ﬂ
i et Moo ey

(b} Aluminium s extracted from aluminium oxide by electrolysis.

(i) State the name of the main ore of aluminium.

b:y‘&ﬂ"f. ........... (3 ) 0]

(i) Suggestwhy aluminium is extracted by electrolysis and not by reduction with carbon,

{iii} Malten aluminium oxide is electrolysed using graphite electrodes.
Predict the products of this electrolysis at

af R 9 .............

the positive electrode (anode), «g

the negative electrode (cathode). ....... Ilf.umnlﬁm nkrdﬂf e 2]

() The diagram M}rﬂul’;ﬂng&s of siale when zinc vapour is cooled slowly to room temperature.

freezing solid
- (solidification) zinc

Fine condensation molten
vapour zinc

Explain what happens during these changes in.terms of

+  the distance between the particles,
. Ihe'type of motion shown by the particles.

ﬂ.e w.hcrte»_c. Sk?m.

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

Sec ...
uniie @

;ﬁé ...... Selid. Zine €©)

Example Candidate Responses: Paper 3

Examiner comments

0 ‘Stainless steel’ with three
correct reasons scores a full
three marks.

9 This was ignored.

Mark awarded for (a) =
3 out of 3

€) The correct ore of
aluminium has been
identified.

Incorrect. Aluminium is
high in the reactivity series
but appears unreactive if not
freshly made because of its
unreactive oxide layer. Very
reactive metals are extracted
by electrolysis.

@) Graphite is the anode not
the product at the anode
(which is oxygen).

Aluminium oxide is the
electrolyte not the product at
the cathode (which is
aluminium).

Mark awarded for (b) =
1 outof 4

O Contains the idea of
moving closer.

The arrangement is not
asked for in the instruction.

©) Contains the idea of
slower movement.

Mark awarded for (c) =
2 out of 4

Total mark awarded =
6 out of 11

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

(a) (i) Here the best metal was chosen and its three properties were given clearly and concisely.

(b) (ii) Here the candidate got muddled about the reactivity, thinking that aluminium is unreactive. They
needed to remember that electrolysis is used to extract reactive metals, but carbon is used to extract less
reactive metals. The instruction hints at this.

(b) (iii) The candidate did not respond correctly to the word ‘products’ in the instruction, giving the name of
the material making the anode and the electrolyte instead. They needed to clearly distinguish the terms
products, electrodes and electrolyte.

(c) Benefit of the doubt was given for suggesting that the particles move closer and move less. The answer
could have been improved by stating that this happens during condensation. The comments about particles
being fixed and aligned were not relevant because the bullet points in the question referred only to the
distance between the particles and their motion.

Common mistakes candidates made in this question

(a) The commonest error was to quote values from the table without adding comments such as ‘high
strength’ or ‘cheap’. Some candidates chose metals for the bicycle frame which limited their marks, e.g. zinc.

(b) (i) The commonest incorrect answer was ‘hematite’ (the ore of iron). Other incorrect answers included
‘aluminium oxide’, which is a pure compound and not an ore, or ‘aluminium ore’ which just repeats
information from the instruction. A few candidates gave answers which were too different from the correct
one (bauxite), for example, ‘boxerd’.

(b) (ii) The commonest error was to suggest that aluminium reacts with carbon rather than referring to the
position of aluminium in the reactivity series. Just writing ‘aluminium is reactive’ alone was not enough.
Candidates needed to make a comparison with carbon.

(b) (iii) A common error was to suggest that hydrogen is formed at the negative electrode (perhaps through
thinking that a solution was being electrolysed rather than the liquid). Other candidates gave products which
were not present in aluminium oxide, for example, chlorine.

(c) The main error when writing about changes of state was not making clear which states were being
referred to. Many candidates thought incorrectly that atoms get much closer together during freezing.
Another common error was to suggest that the particles move from place to place in a solid.

Cambridge IGCSE Chemistry (0620)
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Question 3

Examiner comments

Example Candidate Response — Question 3, High

3 Thetabls shows some properties of the Group-l metals.

metal density melting point boiling point
Ingrcm ) i °c
Iithiurm 08 181 1342 0 This is just sufficient:
sodiurm o 98 883 ‘down the Group’ would
potasaium P 63 760 have been better.
rubidium 188 3 688 Just within the range
caesium ] 860 allowed.

{a) (i} Describethe trend in boiling points of the Group | metals.

__ﬁb iy _ . € There must be a
it ChEchades ok Sesm Sl L

comparison with the quoted
temperature of 20 °C to get
the mark. 1 mark was lost.

0 M

(i} Predigt the density of cagsium.
FLIne )

(iii) Daducs the state of cassium-at 20°C,

Mark awarded for (a) =
3 out of 4

e I

A reactive metal reacting
with cold water produces the

Explain your answer.
. ’ hydroxide not the oxide.
S 2 . SPUNY SR @ correct.
{b) Complete the word equation for the reaction of rubidium with water. ',Ylﬁ[i 2¥v§rded for (b) =

ruidium + water i, okids.. o + Nighvegtin. 6

ic} The dye, indigetin, s formed when compound F s exposed to alr,
The structure of compound'F is shown below.

P
""'\c/ "wc_c/

”""‘“‘c xxk
H

O Ma*

Complete the table and calculate the relative molecular mass of compound F.

type of atom. number of atoms atomic mass mwm;‘s .
carbon 8 12 §%12=96
hydrogen S 1 L=t |bxi=C
nitrogen T 14 1x14=14
oxygen 1 16 ] 1x16=16 - )
sodium | e sdep=a (12323
relative muleculalr (ROPPRE Y 1 S 12 6

The working is correct
here, as well as the answer.

Mark awarded for (c) =
2 out of 2

Cambridge IGCSE Chemistry (0620)




Example Candidate Responses: Paper 3

Example Candidate Response — Question 3, High Examiner comments

(d) Three dye mixtures, J, K and L, were spotted onto a piece of chromatography paper. Thres
pure dyes, X, ¥ and Z, were also spotted onto the same piece of papsr.

The diagram shows the results of this chromategraphy.

e = =

J L XY Z

. 0 A good answer which
line was drawn in pencil and not in ink, .
(I} Suggestwhy the base Pe mentions the

B L B L B O N s s o S ) solubility/insolubility of both

piE=eond , Ik (5 Sclube (7] pencil and ink.
{il) Which-dye mixture, J, K or L, contains a dye which did not move during this
chromatography?

B . - 6 Correct.

(iif) Which dye mixture, J, K or L, contains both dye X and dye Y2
. —J@ 1 Q Correct.

{iv) Which dye mixture, J, K orL, does not contain dye 27 !

@ Correct.

Mark awarded for (d) =
4 out of 4

Total marks awarded =
10 out of 12

How the candidate could have improved the answer

(a) (ii) The value of 2.5 was acceptable but on the limit. The difference in density between potassium and
rubidium is 0.67 so the examiners were expecting values around 2.2 (1.53 + 0.67).

(a) (iii) The answer ‘melts at 29 °C’ is insufficient for the second mark because this just repeats information
from the table. To gain the extra mark, the candidate needed to mention that 20 °C is below 29 °C.

(b) Here rubidium oxide was given as a product instead of rubidium hydroxide. Candidates should remember
that the reaction of a reactive metal with cold water produces a hydroxide and hydrogen.
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3  The table shows some properties of the Group | metals.

rmetal density meling paint bailing point
in g/em® f°C 1°C
lithium 0.53 181 1342
sodium - 98 883
potassium 0.88 63 760
rubridium 1.53 39 686
caesium o o . 29 B89
{a) (i) Describe the trend in boiling points of the Group | metals.
Leeukeers Soo@nsl s @
{ii) Predict the density of caesium. .
LEev 9 wz’e .............................. [1]

{iii} Deduce the state of caesium at 20°C.

Explain your answer,

l’ﬁ 'I.GL ing. -&-umi g:m‘mﬁ 9 2]

{b} Complete the word equation for the reaction of rublidium with water,

{c) The dye, indigatin, is fermed when compound F is exposed to air.
The sfructure of compound F is shown below.

s

"‘-\.G \i_ c
/ S

H H

Complete the table and calculate the refative melecular mass of compound F,

atomic mass -

type of stom number of atoms
carbon B 12 - Bx12=06
hydrogen b \ - biv = b
nifrogen 1 14 1xid=14 @
oxygen 1 16 1x16=16
sodium \ ] Wbz Y
relative molecular mass ="bhﬂh i

Examiner comments

€ No mark here because
there is no mention of whether
or not the temperature
decreases down the Group or
up the Group.

@ This is within the range
allowed.

€) The candidate gives 20 °C
but there is no reference to
this temperature being lower
than the melting point. The
'fixed position' is not
necessary since the question
does not ask about kinetic
particle theory.

Mark awarded for (a) =
2 out of 4

GA reactive metal reacting
with cold water produces the
hydroxide not the oxide.

6 Correct.

Mark awarded for (b) =
1 out of 2

(D The figures showing the
product of multiplication have
been written incorrectly for
sodium. The answer should be
23 (not 32). But 1 mark has
been awarded for the correct
row (hydrogen).

Mark awarded for (c) =
1 out of 3
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Example Candidate Response — Question 3, middle

{d) Three dy.rs"l.'liﬁuras, J, K and L, were spotted onto a plecs of shromatography paper. Three

pure dyes, X, Y and Z, were also spotied onto the same plece of paper.

The diagram shows the results of this chromatography.

L]

]
]
KLXYZ

{i} Suggestwhy the base line was drawn in pencil and not in ink.

(ily Which dye mixture, J, K or L, contains a dye which did not move during this
cm:n'llalography?

e s

(i} Which dya mixture, J, K or L, contains both dye X and dys Y7

(iv) Which dys mixture, J, K or L, does not contain dys Z7°
J

- I

.M

M

1

Examiner comments

@ This answer is too vague.
The word ‘not’ negates a
correct answer. 'To stop the
ink spreading on the paper'
would have earned a mark.

e Correct.
€) Correct.

@ Correct.

Mark awarded for (d) =
3 out of 4

Total marks awarded =
7 out of 12

How the candidate could have improved the answer

(a) (i) The answer just stating ‘temperatures decrease’ was too simple. In order to gain the mark, the
candidate should have written about the position of the metal in the Group as well.

(a) (iii) The reason was given in terms of kinetic particle theory instead of extracting information from the
table. To gain the extra mark, the candidate needed to state that 20 °C is below 29 °C.

(b) Here rubidium oxide was given as a product instead of rubidium hydroxide. Candidates should remember
that the reaction of a reactive metal with cold water produces a hydroxide and hydrogen.

(c) A mark was given for the hydrogen row being correct. The second mark would have been gained if the
candidate had not reversed the 3 and the 2 (“1 x 23 = 32’) in the sodium row. Repeating the calculation a

second time might have highlighted this error.

(d) (i) The answer was too vague and suggested that the ink does not spread. In order to gain the mark, the
candidate needed to state clearly that the ink spreads or that it dissolves in water.
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Common mistakes candidates made in this question

(a) (i) The commonest error was not to link the trend in boiling point with the direction up or down the Group.
The answer ‘goes down’ was not precise enough. Another common error was to link boiling point to density
or melting point rather than -position in the Group.

(a) (ii) The commonest error was not to follow the trend in the densities and to give values that were far too
high, e.g. 10 g/ cm3. Some candidates gave a possible density for sodium (between 0.53 and 0.86) rather
than for caesium.

(a) (iii) Many did not gain the second mark because they referred to the value of the melting point without
stating that 20 °C is below the melting point. Others referred incorrectly to the boiling point. Another common
error was to suggest that caesium is liquid at 20 °C.

(b) The commonest error was to suggest that rubidium oxide is formed (rather than rubidium hydroxide).
‘Water’ or ‘carbon dioxide’ were often given as incorrect products in place of hydrogen. Some candidates
gave the names of compounds which did not include rubidium hydrogen or oxygen.

(c) Errors in addition often caused marks to be lost here. Some candidates multiplied the number of atoms
by the atomic mass to get values which were far too high.

(d) (i) The commonest error was to suggest that the ink reacts.
(d) (ii) The commonest error was to suggest mixture K instead of mixture J.
(d) (iii) The commonest error was again to suggest mixture K instead of mixture J.

(d) (iv) Mixture K was again the commonest incorrect answer.
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Question 4

Example Candidate Response — Question 4, High

4  The structures of some organic compounds are shown.

P Q ‘R

! /! 17 A
e N R H—C—C—C—H H—c—r:,—c/
I [ i \
_A—H H H H H H
H
s T

I—O—I
:—?—z c
T—O—T

‘]!)

T

P10 P e
H—C—C—C—0—H H—C=—C~H  H—C—
e DAY

(a} (i} Which two of these compounds are alcohols?

Explain your answer,
00 d. M ey are. | 0Molols  oenise Hhey dolerg
o e, e, Yomelgas. Sces. od b e, Sove. thlwﬁuf 2] 0

{il} Which two of these compounds ars smrsr:éd'hyd‘um_mms?

e ]

{b) Methancl and ethanal are alcohols in the same homologous series.

Complete the following sentence about a homologous series using words from the list.

alcohols chemical compounds elements

functional mixtures physical

A homologous seties is a family of similar ...........00mpandS....... with similar 9
lig®ical . .. properties due to the same ........ puoCHom)........ group. @)

Examiner comments

€ The alcohols are correctly

identified but the second mark
requires the identification of
the functional group as OH.

eThese have been identified
correctly. They are carbon
compounds containing only
single bonds.

Mark awarded for (a) =
2 out of 3

eThe only error is the
suggestion of a trend in
physical properties. In a
homologous series there is a
trend in physical properties
and not a similarity. The
similarity in the functional
group makes the chemical
properties similar.

Mark awarded for (b) =
2 out of 3
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(c) Ethene is an alkene.

(1) Draw the structure of ethene showing all atoms and all bonds.

HI W
c—¢ O
W

i

(ii) Describe how agueocus bromine is used to show that ethene is an unsaturated
compound.

(iii) Ethene is manufactured by cracking.

State the conditions needed for cracking.

(iv) Complete the chemical equation for the cracking of hexadecane, C,H,, . to form propene
and one other hydrocarbon.

CigHy — CoHe + Lz Har..... 0 1]

Examiner comments

GThe structure shows all the

bonds and all the atoms
correctly.

6 Both mixing bromine with

ethene and decolourisation
are mentioned here.

( The word ‘heat’ is sufficient

for the mark here.

@ The equation has been

balanced correctly.

Mark awarded for (c) =
5 out of 5

Total mark awarded =
9 out of 11

How the candidate could have improved the answer

(a) (i) The answer ‘the same functional group’ was not accurate enough because compounds P and R also
have the same functional group. The question asks about the alcohol functional group rather than the
functional group present in the alkenes. The candidate would have gained the extra mark by writing about

the -OH group.

(b) The candidate suggested that a homologous series has the same physical properties rather than
chemical properties. Knowledge of examples of physical properties, for example, melting points and

densities would have helped to gain this mark.
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Example Candidate Response — Question 4, Low

8 _ T u
T [ T
H— —H —H H—C C—0—H
T T BEE
H H H - H H H H H H
(a) (i) Wﬁmmufﬂ'mecnrnpoundsmalmhnls?
Explain your answer.
........ == Sexand o vecause  Hhece (1)
.......... SEswcltutes Mﬁﬁtf&mhn fhe. M3 ]
(i) Which two of thess compounds are saturated hydracarbons?
O 2 E—— (]

{b) ‘Methanol and ethanol are aleohols in the same homologous sariss.

Complete the following sentence about a h;omurognus series using words from the list.

alcohols chemical compounds elements

functional mixtures physical

a
A homolagous series is @ family of similar .... a1 €5, e with similar

...... A s?ﬂa.k@ properties due to the same . @[ﬁm.ﬂkﬁ&....egmup. @l

Examiner comments

ﬂThe alcohols have been
identified correctly but no
reference has been made to
the OH functional group.

@ The unsaturated
hydrocarbons have been
identified (C=C double bond)
rather than the saturated
hydrocarbons (only single
C-C bonds).

Mark awarded for (a) =
1 out of 3

€) Methanol and ethanol are
both compounds and not
mixtures.

@ In a homologous series
there is a trend in physical
properties and not a similarity.
The similarity in the functional
group makes the chemical
properties similar.

eThe similarity between
methanol and ethanol is in
their functional group (OH).
They are not elements
because they have different
types of atoms bonded
together.

Mark awarded for (b) =
0 out of 3
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{c) Ethene is an alkena,

(i) Draw the structure of ethene showing all atoms and all bonds.

W]

{ii) Describe how agqueous bromine is used to show that ethene is an unsaturated
compound.

hdd. ...H?}UED.U.S...‘!Qﬂfl.f‘-\?.nf ...... o dke. ellene
..... zlewl&ﬁﬂei LAl doops...a% actd o 2

(iii} Ethene is manufactured by cracking.

State the conditions needed for cracking.

aSloalde v St g R

(iv) Complete the chemical equation for the cracking of hexadecane, C,H,,  to form propene
and one cther hydrocarbon.

CigHas = CiHg + EEHNQ— Q

[

Examiner comments

( Each carbon atom has five
bonds in this structure. There
should be four bonds to each
carbon atom, so one hydrogen
atom from each carbon should
be removed (with its bond) to
get the correct structure.

6 The correct reagent has
been added, although the acid
has been ignored. There is
also no description of what
happens (bromine
decolourised).

eThe word ‘stable’ is not
accurate enough. Conditions
are things such as pressure,
temperature or catalyst.

9 The equation has not been
balanced correctly and the
answer suggests guesswork
rather than an attempt to
subtract the carbon (16-3 =
13C) and hydrogen (34-6 =
28H).

Mark awarded for (c) =
1 out of 5

Total marks awarded =
2 out of 11

How the candidate could have improved the answer

4 (a) (i) This response was far too vague. The mark could have been obtained by noting that both

compounds contain the -OH group.

4 (a) (ii) Here the candidate muddled the terms saturated and unsaturated and therefore gave the incorrect
answer: P and R. Candidates need to be clear that unsaturated compounds have C=C double bonds.

4 (b) The candidate suggested that a homologous series has the same physical properties rather than
chemical properties. Knowledge of examples of physical properties, for example, melting points and
densities would have helped gain this mark. Rote learning of definitions which appear in the syllabus would
also help candidates improve their marks and help reduce errors such as suggesting that compounds are

mixtures.
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4 (c) (i) The candidate showed the double bonds but attached extra hydrogen atoms to each carbon. The
mark could have been obtained by remembering that a carbon atom can usually only form four bonds to
other atoms.

4 (c) (ii) There was no description of the result of the test. This mark could have been obtained by noting the
command word ‘describe’ in the instruction. This implied that both a test and the result were needed here.

4 (c) (iii) There was misunderstanding of the term ‘conditions’. The mark could have been obtained if
temperature, pressure or catalyst had been referred to.

The candidate may have realised in 4 (c) (iv) that there were 13 carbon atoms (13 in front of HN2). In order
to gain the mark, the candidate should have understood that there must be the same number of each type of
atom on each side of the equation.

Common mistakes candidates made in this question

4 (a) (i) One common error was to write comments about the structure of alcohols which were not accurate
enough, for example, ‘They contain hydrogen and oxygen’. Another common error was to choose Q and S,
which both contain three carbon atoms.

4 (a) (ii) Repeating the answer to (a) (i) by choosing compounds S and U was a common error. Other
candidates did not gain the mark because they wrote either Q or T combined with either S or U.

4 (b) The commonest errors were putting the word ‘elements’ in the first gap and/or putting the word
‘compounds’ in the third gap.

4 (c) (i) Common errors included: drawing the structure of ethane; drawing carbon atoms with five bonds; the
inclusion of —OH groups; drawing a single bond between the carbon atoms. A number of candidates drew
the structure of pentene instead of ethene.

4 (c) (ii) Common errors included: suggesting that ethane turns colourless; no reaction; stating why the
change occurred rather than giving a description of the colour change. A change from brown to clear
(instead of colourless) was occasionally an incorrect answer.

4 (c) (iii) Many candidates gave the names of chemicals to be added instead of the reaction conditions.
Others gave inaccurate descriptions such as ‘warm’ (instead of ‘heat’). Many omitted to mention a catalyst.

4 (c) (iv) Incorrect subtraction of numbers of atoms resulted in the most errors, for example, answers such
as Ci3Hzs. Others added C16Has to CsHe.
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Example Candidate Response — Question 5, Middle

5 The Group VIl elements are called the halogens.
(a) Describe the trends in
+  the physical properiies of the halogens,
+ e eaclivity of halogens wilh ofher haide ions.

Include a relevant word equation In your answer,

"Jhnw w%na mdn.. "ans.\;.n& ...... pmm:ﬁ ADCOERSE.
ﬁ%@em 80 .,%mmg

......... %mm.ihe 51

{b) lodine reacts with hot concentrated nitric acid.
L + 10HNO, — 2HIO, + 4H,0 + 1ONO,

(i} Explain why this reaction could have an adverse effect an health-if not carried oul in-a

fume cupboard,
Nw@,...n% oL, £Eeas ... WL, hase.. 0

pecmBal.. e Winen.. doedal.. Q- .’

(i} Mitric acid Is strongly acidic,

Which one of the following pH values represents a strongly acidic sofution?

DX

1

Put a ring WM the correct answer.
pHA1 pHT pHI

{ill) Witrle acid reacts with zinc oxide.

State the names of the products of this reaction.

oxygen.... 0 | ' 2l

Examiner comments

o Two trends are identified
(melting and boiling points
increase down the Group).

9 The wording of the
instruction suggests that the
halogens do react with the
halide ions. (A more reactive
halogen displaces a less
reactive halogen from a
solution of its halide ions.)

€ The trend in density is
identified.

Mark awarded for (a) =
3 out of 5

G Credit has been given for
the identification of an oxide
of nitrogen. A better answer
would have been to name
nitrogen dioxide.

e ‘Harmful’ is not sufficient
to gain a mark here. A definite
effect, e.g. ‘irritates the lungs’
is required.

@ Incorrect: acids have pH
values below pH 7.

0 The salt is correctly
identified here.

©) Water is formed (not
oxygen) when an acid reacts
with a metal oxide.

Mark awarded for (b) =
2 outof 5

Total marks awarded =
5 out of 10
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How the candidate could have improved the answer

(a) This candidate has clearly taken note of the instructions here and written well about the trends, scoring
one mark for each. The answer could have been improved by including the idea that a more reactive
halogen displaces a less reactive halogen from a halide, and by including a word equation.

(b) (i) The suggestion that nitrogen dioxide is harmful is not accurate enough to gain the second mark. The
examiners expected a specific effect on the body such as ‘irritates the eyes or throat'.

(b) (ii) The highest pH was selected instead of the lowest. A common error is to think that the acidity must be
higher because the pH is higher.

(b) (iii) It is important that candidates remember the general reactions mentioned in the syllabus. More
marks could have been obtained by applying the pattern: ‘metal oxide + acid — salt + water’.
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Example Candidate Response — Question 5, Low

§  The Group Vi lements are called the halogens.
(a) Das:ﬂaa&mo trends in
the physical propertias of the halogans,
«  the reactivity of halogens with other halide ions.

Include a relevant word aquation in your answear. ,EN'*’"?{ ‘ﬁﬂlf OJJ

Malogors.. e, gy, eaclie. g oons o ..
@\iﬂu ok 4:%1 {\:MLUHQJ QDF Qh\mfﬂe 0
o ODYXE.. {ﬁ&cﬁuf’ A loding

Ry ot oy ot fnm

Todin... L‘u..wﬁg ...... &m iﬂmﬁ*lfﬂﬂ:a Wi&lﬂ'i %ffﬁen‘

(b} lodine reacts with hot concentrated nitric acid,
I; + 10HNQ, — 2HIO, + 4H,0 + 10NO,

(i} Explain why this reaction could have an adverse effect on health if not carried outin a
fume cupboard.

e engh gy wrold b e 0dNerseeffect-on healts
hﬁmk"’aeq-f-cmim&@,tﬂmtofﬁfﬁzc%de [

(i) Witric acid is strongly acidic.
Which one of the following pH values represents a strongly acidic solution?

Put a ring around the correct answer.

o PHT pHE pH 13

iy}

(i} Mitric acid reacts with zinc oxide.

State the names of the products of this reaction.

Yt eyde and %\hﬂh’.{,e 2

Examiner comments

0 This is not quite enough to
gain a mark. The question
asks for the reactivity of
halogens with halide ions. The
mark would have been given if
there had been mention of a
more reactive halogen
displacing a less reactive
halogen (from the halide). No
trends in physical properties
have been identified.

@ This is a trend in chemical
properties. No trends in
physical properties have been
identified. Only the colour of
the iodine has been
mentioned (and the green
conflicts with the black).

€ The examiners were
expecting a reference to a
gas, not to the acid, because
the information in the
instruction referred to a fume
cupboard.

Mark awarded for (a) =
O out of 5

@) Correct. Acids have pH
values below pH 7.

@ Water is a correct
product. The other product
should be ‘zinc nitrate’ (acid +
metal oxide produces a salt +
water).

Mark awarded for (b) =
2 out of 5

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

(a) This candidate could have improved by taking more careful note of the instructions, which ask for trends
in the physical properties such as melting point or density, not in the chemical properties such as reactivity.
There was also no mention of reactivity with halide ions, as requested in the second bullet point. The marks
could also have been improved if the colours of two other halogens had been mentioned, outlining a trend in
depth of colour from light green to dark red-brown to black.

(b) (i) Marks could have been higher here if the hint in the instructions had been followed: the use of a fume
cupboard suggests that a gas should be selected from the equation, not an acid.

(b) (iii) It is important that candidates remember the general reactions mentioned in the syllabus. The mark
could have been improved by applying the pattern: ‘metal oxide + acid — salt + water’.

Common mistakes candidates made in this question

(a) The best candidates only scored three marks for this question. The instructions were either ignored or
misread by many candidates, who did not appear to note or understand the words ‘trends’ or ‘physical
properties’. Common errors included: not identifying trends; stating properties of individual halogens; and
misunderstanding what happens in displacement reactions. Many candidates either missed out writing word
equations, or made one or more of the products identical to the reactants.

(b) (i) Many wrote that the effect of nitrogen dioxide was just ‘harmful’ or ‘poisonous’ rather than giving a
particular effect on respiration, the throat or eyes.

(b) (ii) The commonest error was to choose pH 13.

(b) (iii) Many gave ‘zinc’ or ‘zinc oxide’ in place of ‘zinc nitrate’. Others wrote ‘hydrogen’ or ‘oxygen’ instead
of ‘water’. Some candidates wrote down elements or compounds which were not present in the reactants, for
example, ‘lead’.
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Question 6

Example Candidate Response — Question 6, High Examiner comments

6  Ammonials manufactured by the reaction of nifrogen with hydrogen in the presence of a catalyst.

{a) What is the purpose of a catalyst? ) ) o Correct.

Mark awarded for (a) =
1 out of 1

(b} The reaction is-reversible.
Complete the equation below by adding the sign for a re;rerslble reaction.

Ny + 3H, T 2N (2] @ The sign for a reversible
. : reaction is correct.

)
{e) The energy level diagram for this reaction is shown. - I;Aarli a¥V$rded for (b) =
. out o
Iz this reaction exothermic or endothermic?
Give a reason for your answer,
Ny 3H, € Although the reason given
[ - here ('losing energy') is
energy e correct, this means that
2NH; . : .
1 =— energy is being given out
(exothermic).

exdohermic . becowe 4. s € | Mark awarded for (c) =
0 out of 1
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Example Candidate Response — Question 6, High

(d} The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant.

100 ==z

I
=

1] 100 200 300 400 500 600 700
temperature/*C

(i) Describe how the percentage yield of ammonia changes with temperature.

..... TThe ighee. e Yemperdwe e \ess S5 41 yeild

ﬂ Cm\mntl\

(li) Determine the parcentage yield of ammania at 350°C.

(e) Describe a test for ammonia.
Wy TR N G i M R SR N
result..... X\ ha.. biut«@ ................................................................. 2

(f) Ammonia is a weak base.

Describe how you would measure the pH of an agueous solution of a weak base using Universal

Indicator
......... add 22 Ouogs oF univas) indicokon , A
vl dedisehve Shosld Yha o abes 0 ................ 2l

JBNH, + 3CL o N, + B He o o

Examiner comments

@ Both yield and
temperature have been
referred to here, so this gains
the mark.

@ correct.

Mark awarded for (d) =
2 out of 2

(D The test and the result are
correct. The answer could
have been improved by giving
the test as 'damp red litmus

paper'.

Mark awarded for (e) =
2 out of 2

@ The idea of adding the
Universal Indicator to the
solution has been given, but
there is no reference to a
comparison with a colour
chart, only the colour
obtained.

Mark awarded for (f) =
1 out of 2

e The equation has been
balanced correctly.

Mark awarded for (g) =
2 out of 2

Total mark awarded =
9 out of 11
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How the candidate could have improved the answer

(c) The candidate realised that energy was being lost but muddled up endothermic and exothermic
reactions. The candidate could have gained the mark by realising that a downward arrow means heat given
out.

(e) The mark was given but a better answer would have included that the red litmus paper was damp.

(f) The answer could have been improved by stating that you would measure the pH using comparison with
a colour chart.
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Example Candidate Response — Question 6, Middle

Examiner comments

6 Ammeonia iz manufactured by the reaction of nitrogen with hydrogen in the presence of a calalyst.

{b) The reaction is reversible.

Complete the equation balow by adding the sign for a reversible reaction.

Ny v O, e MK, (2 )
’ 1]
(e) The ema'rg.w level diagram for this reaction is shown.
Is this reaction exathermic or endothermic?

Give a reason for your answer.

¥ e,

EndoMassice oo
711:3* ...... ﬁﬂﬁi!&?}hﬂge [

o Correct.

Mark awarded for (a) =
1 out of 1

@ The symbol for a
reversible reaction is correct.

Mark awarded for (b) =
1 out of 1

e The energy decreases

from reactants to products and
so heat is given out and the
reaction is exothermic (not
endothermic).

Mark awarded for (c) =
0 out of 1
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Example Candidate Response — Question 6, Middle Examiner comments

(d} The graph shows how the percentage yield of ammonia changes with temperature when the
pressure s kept constant,

[l =W EEEEEEEEENSEE S EESENEEWEE FREEEEEAE RS
80-HHHH
B
% yield ‘ ’ .
it _ II_)gcreases alon_e is
sots insufficient. No mention has
NS 8 E AN been made as to whether the
yield increases or decreases
a5 as temperature increases.
HEHEE AEREESEaES EENAEEENN A8 ASEE SHN AEAES EAARE NE ANS RANE AR AR TRy oo 6 Correct.
o
0 100 200 300 400 500 600 700 Mark ‘
Smeneiinates ark awarded for (d) =
1 out of 2

(i} Describe how the percentage yield of ammonia changes with temperature,

@ Adding an acid is not
DécﬁﬂSﬁS ............... o ............................................................... [1] accurate enough. The mark
could have been given for
{ii) Determine the percentage yield of ammania at 350°C. ‘concentrated hydrochloric

...................... u 22’: e R () acid'.

@ The result should be a

(e} Describe a test for ammonia. description, e.g. what you see,

test. & ,,,.ﬂ_CIJ __________________________ [ I rather than the name of a
result ﬂﬁffgﬂm ...... sl e 2] compound.
() Ammonia is & weak bass. Mark awarded for (e) =
0 out of 2
Describe how you would measure the pH of an aqueous solution of a weak base using Universal
'""'“"” @) The addition of the
............... e.:.au;’ni ...%....umrmaf I.ncfma uf....m..)L )fc rytte’ous 6 indicator to the solution is
Su‘h'/g'a If A(f P” ‘43! i{’fh&?ﬂ q -1l Hen f; . 4. [z]e mentioned.

Wf_”a

{g) Complete the chemlcal equanarl for the reaction of ammania with chiorine. 0 A description of how you

find the pH is required here

B NP RN VN R 1 () - (compare with a colour chart),
not just stating the pH value.

Mark awarded for (f) =
1 out of 2

{d) NHs s correctly balanced
but HClis not.

Mark awarded for (g) =
1 out of 2

Total mark awarded =
5 out of 11
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How the candidate could have improved the answer
(c) The candidate gave a vague answer and muddled up endothermic and exothermic reactions. They could
have gained the mark by realising that a downward arrow means heat given out.

(d) (i) The mark could have been obtained by writing about both yield and temperature. For example, ‘yield
decreases as temperature increases’.

(e) The command word ‘describe’ means that candidates should give the reagent used to test for ammonia
as well as what they would see as a result of using it. The marks could have been improved by describing an
observation instead of just giving the name of a compound (ammonia gas).

(f) The second mark could have been obtained by stating that you would measure the pH using comparison
with a colour chart, rather than just quoting an alkaline pH value.

(g) The chlorine was not balanced correctly. The correct balance could have been obtained by noting that
there are two chlorine atoms in one chlorine molecule, so 3 x 2 = 6 to balance the HCIL.
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Example Candidate Response — Question 6, Low Examiner comments

8  Amrhonla ls mahufactured by the reaction of nitrogen with hydiagen in the.presence of a catalyst. Catalysts speed up a

{a) Wriat isthepurposaofat:atﬂlysf? - reaction. A substance
%i.m\ y O LD - " o which slows a reaction is

called an inhibitor.
n:h] The reaction is reversible.

Mark awarded for (a) =
. cnmpleisthe equalm below bgr adding Ihe sigrrfur a reverslbl&readbn 0 out of 1

N, + 3H, “-_.; 2NH3 e

] @ This is sufficient to be
_ . S _ R awarded a mark.
(¢) . The energy level diagram for this reaction is-shown.
Is this-feaction éxotiiermic or endothenmic? o o Mark awarded for (b) =

_ Givea raaglqn fw}-wm 1 out of 1

Np+3H,

o Although the reason
POANH e 'energy is decreasing' is
' correct, this means that
energy is being given out
(exothermic).

. Mhﬁﬁgte 1 Mark awarded for (c) =
. 0 out of 1
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Example Candidate Response — Question 6, Low Examiner comments

(d) The graph shows how the percentage yield of ammaonia changes with temperature when the
pressure is kept constant.

100 = I s T T T
i BN N !."i:"'_c'—_- 8 N EEE E E : T * TIT -:
i { '__.'Z_._!- |
aa :i —F
@ HEF
% yield EI e
of ammonia H EREE R i : e This was given the
40+ R benefit of the doubt. A
A SEaaiisaaiias better answer would have
£ S ESEITEIISIIEESIIIIL: been 'the lower the
20 - 258 a, e temperature, the greater
B e N e Naka Fan Rt anan, the yield of ammonia'.
_li e H - T ‘;::'!:’T"-‘_'_'-_ l | ; i‘ :
G el B T I i =
0 100 200 300 400 500 600 700 @ This value is not
temperature/°C accurate enough to gain a
mark.
(i} Describe how the percentage yield of ammonia changes with temperature.
¢ ; Mark awarded for (d) =
lae..... dongs..... 7. e wentt.... Qe M 1 out of 2 @
(i) Determine the percentage yield of ammonia at 350°C. @ The candidate has
Q1% e - referred back to the graph
..................................................................................................................... instead of describing a test
(damp red litmus) and a
(e) Describe a test for ammonia. result (tums blue).
test....... T peentegt ﬂ'wmlﬂhﬂﬂqw{t&"ﬂ

result...... ifihers . Fl . tunmpendeees. e 1058 (k. Svamen H.—‘.‘}.@[zj Mark awarded for (e) =

0 out of 2
(f) Ammonia is a weak base.

Fr;?gi;hnw!'ﬂu would measure the pH of an aqueous solution of a weak base using Universal pH stllj[ipl)sigztscezlgire?eo,wil.tehe
: dip the (Universal
.................. \jﬂ:umﬁf’ﬂi‘ﬁnfa Indicator) strip into the

2 solution.

{g) Completa the chemical equaticn for the reaction of ammonia with chioring. I:/Iark a¥v§rded for (f) =
out o

wweNHy # 30L — M, +..HGl & 6

i ¥ y 2cl, +ay 12 @) The dotted lines are
intended to show where
the number for balance
should be written. These
have not been used.

Mark awarded for (g) =
1 out of 2

Total marks awarded =
4 out of 11
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How the candidate could have improved the answer

(a) The mark could have been gained by knowing that catalysts speed up a reaction. A substance which
slows down a reaction is an inhibitor.

(c) The candidate could have gained the mark by realising that a downward arrow means heat given out and
therefore the reaction is exothermic.

(d) (i) Although the mark was awarded, the answer could have been improved by writing more accurately, for
example, ‘yield decreases as temperature increases’.

(e) The candidate referred back to the graph included in the preceding question instead of treating this as a
separate question. The answer could have been improved by giving the reagent used to test for ammonia as
well as what is seen as a result.

(f) The reference to a pH strip was too vague. The answer could have been improved by describing dipping
the strip into the solution and comparing the strip with a colour chart.

(g) The answer could have been improved by counting the numbers of each type of atom on each side of the

equation and then making them equal. Using the dotted lines provided for this would also have made the
answer clearer.

Common mistakes candidates made in this question

(a) The commonest error was to mistake a catalyst for another type of chemical compound.

(b) The commonest errors were to write either a backward arrow or a single forward arrow (sometimes
wavy).

(c) Many candidates thought incorrectly that the reaction was endothermic (perhaps because the arrow goes
downwards) even though they went on to comment that the energy of the products is less than that of the
reactants. Others did not refer to the diagram at all.

(d) (i) Some candidates stated incorrectly that increasing the temperature increases the rate. Others omitted
any reference to the temperature altogether.

(d) (ii) The commonest error was to suggest 41%, based on a misreading of the graph.

(e) Many candidates did not remember the test for ammonia. Many gave incorrect test reagents, including
copper sulfate, bromine water or silver nitrate. Others suggested smelling the fumes, which is not a good
idea for safety reasons.

(f) Many candidates suggested using other indicators, despite the fact that the instructions mentioned the
Universal Indicator. The commonest error was failure to mention comparison with a colour chart or pH chart.

(g) The balance of the HCI was often incorrect, common errors being 2HC! or 3HCL
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Question 7

Example Candidate Response — Question 7, High

Examiner comments

7 Calcium carbonate reacts with dilute hydrochloric acid.

CaCO,(s) + 2HClag) — CaCllaq) + COya) + H,O() This is a good diagram.

A student investigated this reaction by measuring the volume of carbon dicxide released every thoth _the syringe Is not
minute at constant temperature. labelled, it is clearly a gas

’ bl : : syringe and has graduation
(a) Draw a diagram of the apparatus that the student could use to investigate this reaction. marks

| g [ P s, . P e = - R

;]ﬁ[] Mark awarded for (a) =
SERITARE O b3 TRen 2 outof 2

| [; P e e e == i

r (1]

f:_r.:' @\\ Ec.,:'('E ﬁ-»."
(2]
= "R".::{'-‘EE — ¥\

C&CC’E

40  Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 7, High

(b} The graph shows the results of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces.

m T

40—

volume of
carbon dioxide
lem?

time/s

(i) Which sample, large, medium or small pieces, gave the fastest inifial rate of reaction?

Use the graph to explain your answer.

_Small_is vhe faatest Honmediom then lavse
ks eba batane ik Sea s \estr Sulmes avea. 2

&

{ii) The experiment was repeated using powdered calcium carbonate of the same mass.
Draw a line on the grid above to show how the volume of carbon dicxide changes with
time for this experiment. [2]

(iii) At what time was the reaction just complete when small pieces of calcium carbonate
ware used?

a1
{e} When calcium carbonate is heated sirongly, caleium oxide is formed.

O

{iy Give one use of calcium oxide.

(i} What typs of oxide is calcium axide?
Explain your answear,
BN G oxideis . Nme 3 dS ene
hﬂhﬁgpxﬂ-hfﬁﬁ

(1

@

Example Candidate Responses: Paper 3

Examiner comments

The line is steeper and
ends up at 45 cms.

There is no reference to
the graph here, just a
theoretical explanation.

This is within the range
allowed.

Mark awarded for (b) =
4 out of 5

@) A suitable example is given
here.

() Type of oxide not identified
and no explanation given.

Mark awarded for (c) =
1 out of 3

Total mark awarded =
7 out of 10

Cambridge IGCSE Chemistry (0620)

41



Example Candidate Responses: Paper 3

How the candidate could have improved the answer

(a) Both marks were given here, although the answer could have been improved by labelling the gas syringe.
(b) (i) The answer could have been improved by referring to the gradient of the graph and not using theory.

(b) (ii) The marks were given but the line could have been improved by making it more curved towards the
end.

(c) (ii) The answer could have been improved by realising that the wording in the question ‘type of oxide’
refers to either acidic or basic oxides.
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7  Calcium carbonate reacts with dilute hydrochloric acid.

CaCOy(s) + 2HCHaa) —» CaCllaq) + COig) + H.O()

A student investigated this reaction by measuring the volume of carbon dioxide released every
minute at constant temperature.

{a) Draw a diagram of the apparatus that the student could use to investigate this reaction.

T R, AT AT

== ._.__-.___J = 3&5 saTTﬁS‘

_\
.
4 2

hgdrochiof W oacdd

Examiner comments

The gas syringe is labelled
and there are graduation
marks. There are no gaps in
the apparatus. Both marks
were given, although the
drawing could have been
improved. Both marks were
given although the drawing
could have been improved by
not showing the stopper
cutting across the delivery
tube.

Mark awarded for (a) =
2 out of 2
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Example Candidate Response — Question 7, Middle

(b} The graph shows the results of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces.

50 2 Bamasaas samasasast - FEH
N B mu I 181
EESaEa ! it O et =
NN £ e H ! B2 Hm RS s
gl i25isiE s s anu sh e E L
'+1—‘;f'i' RRasaasadianastaianns P E 5
R N P A N 7 il A T T
T : Tt r’ri 1 ! "‘.r_r!g_d_ium H B B A Hrt =1
- W e e T = BN
volume of : ' zi—}zf 3 HE e
carbon dioxide [ | =T , ]
icm? s AT erTHlarge ! L
S NENESY P AmE EEE RN AN i ! ! ]
20 1 :!.’I; EEr A N mm 'll_"'lr iz m . f
1 |"-',:'J" !-: et ] '”I': :I i ]
! [ . .:. - 1 :_.4
A Ij _:_.'b,.r. i ] 'lri;' ! - !
W e W T
'r A, = RN B AR WA A . T
A R ) SEES] Esy
Fe e S P e R P P
[i] - e bl Liiens H
1] 50 100 150 200 250 300 350
time/s

(i) Which sample, large, medium or small pieces, gave the fastest initial rate of reaction?
Use the graph to explain your answer.

Mo ke  oidPexs hoo
(i) The experiment was repeated using powdered calcium carbonate of the same mass.

Draw a ling on the grid above to show how the volume of carbon dioxide changes with
time for this experiment, 2

(i} At what time was the reaction just complete when small pieces of calcium carbonate
were used?

e QOO secondy 0 ..................................................... [

{c) Whencalclum carbonate ls-hested strongly, calcium oidé is formed.
(i) Give one use.af calcium oode. .

Y s LS = X o = <SP

{ii) What type of oxide s calolum exide?

Explain your answer.

Examiner comments

The line starts off steeper
but the horizontal part of the
line should be at the same
value as the small and
medium pieces because the
same mass of calcium
carbonate was used.

The small pieces have
been identified but the reason
has not been explained well
enough. The mark would have
been given if an answer such
as 'it becomes a constant
volume before the others' had
been written.

At 200 seconds the
reaction has not quite finished.

Mark awarded for (b) =
2 outof 5

A specific use is needed
here, such as 'for neutralising
acidic lakes'.

For the core Paper, the
type of oxide should be either
acidic or basic.

Mark awarded for (c) =
0 out of 3

Total mark awarded =
4 out of 10
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How the candidate could have improved the answer
(a) Both marks were given but the answer could have been improved by not drawing lines across the
delivery tube.

(b) (i) The answer could have been improved by stating that the small marble chips finished reacting before
the others.

(b) (ii) The answer could have been improved by drawing the line so that the final volume was at 45 cm3.
The hint for this can be found in the stem of the question where it is stated that the same mass was used.

(b) (iii) The mark could have been gained after a closer look at the curve to see where it first hits the 45 cm3
level.

(c) (i) The mark could have been gained by referring to the uses of the various compounds named in the
syllabus.

(c) (ii) The answer could have been improved by realising that the wording in the question ‘type of oxide’
refers to either acidic or basic oxides.
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Example Candidate Response — Question 7, Low

7 Calcium carbonate reacts with dilute hydrochloric acid.
CaCO,(s) + 2HClHaq) — CaClfag) + COug) + HO(l)

A student investigated this reaction by measuring the volume of carbon dioxide released every
minute at constant temperature.

(a) Draw a diagram of the apparatus that the student could use to investigate this reaction,
O S
e

; \'ﬂ\i(!’-
- Copw Vo 2t
b L:J.)\V-)‘:JV‘

Examiner comments

@) A measuring cylinder has

been suggested but there is
no tube leading to a flask.

Gas could escape from the
beaker here.

Mark awarded for (a) =
0 out of 2

Cambridge IGCSE Chemistry (0620)




Example Candidate Response — Question 7, Low

(b) The graph shows the results of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces

S0

i assEaIn

A0

valume of
carbon dioxide
fom?

T e e el

10 "'f INE, N LLLE =1 I T O H 1] |
PR R R e H s
0 50 100 150 200 250 300 350
time/s

{iy Which sample, large, medium or small pieces, gave the fastest initial rate of reaction?

Use the graph to explain your answer.

.......... ‘E‘.-.-W‘-.:#-El) ¥ = | T
....... \otlamee ST UBaste DClepcsed Vo . [
Vol mtlen e d o

(i} The experiment was repeated using powdered calcium carbonate of the same mass.
Draw a ling on the grid above to show how the valume of carbon dioxide changes with
time for this axperiment. [2]

(iii) At what time was the reaction just complete whan small pieces of calcium carbonate
wera used?

(6) When calcium carbonate Is heated strongly, calclum oxide Is formed.

{iy Give one use of calcium oxide.

. SR SRTNY. U NS IS (o NSO O

Example Candidate Responses: Paper 3

Examiner comments

Small pieces should react
faster so the gradient (slope)
should be steeper than the
others and end up at 45 cmé.

The small pieces have
been identified correctly but
the gradient (slope) of the
graph has not been used to
explain this.

The highest value of time
on the graph has been used
instead of the time when the
horizontal line starts.

Mark awarded for (b) =
1 out of 5

A use such as ‘neutralising
acidic lakes’ is required here.

For the core Paper, the
type of oxide should be either
acidic or basic.

Mark awarded for (c) =
0 out of 3

Total mark awarded =
1 out of 10

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

(a) The answer could have been improved by using the measuring cylinder to collect the gas via a delivery
tube and making the apparatus airtight (no spaces for the gas to escape).

(b) (i) The answer could have been improved by referring to the gradient of the graph, rather than making a
general comment relating increase in time to increase in volume.

(b) (ii) The answer could have been improved by drawing the line so that the final volume was at 45 cm?3. A
hint for this can be found in the stem of the question where it is stated that the same mass was used.

(b) (iii) The answer could have been improved by realising that the point at which the reaction finishes is
where the line starts being horizontal, not at the last point on the graph.

(c) (i) The mark could have been gained by referring to the uses of the various compounds named in the
syllabus.

(c) (ii) The answer could have been improved by realising that the wording in the question ‘type of oxide’
refers to either acidic or basic oxides.

Common mistakes candidates made in this question

(a) Many candidates made errors in drawing the diagram, showing unidentifiable or incorrect apparatus or
gaps which would mean that gas could escape. Examiners often found it difficult to distinguish a drawing of a
gas syringe from one of a measuring cylinder, and graduation marks were often missing. Many candidates
did not label the apparatus.

(b) (i) Common errors were stating medium or large pieces of calcium carbonate or that less carbon dioxide
was produced by small pieces. Some candidates wrote about particle theory instead of referring to the
graph, as requested in the question.

(b) (ii) Many candidates lost a mark because they either finished the line on the graph too far above the 45
cm? level or made the line level off after 200 seconds. Another common error was to start the line above the
origin (0-0).

(b) (iii) Many did not look closely enough at the curve to see where it first hit the 45 cm? level and so
suggested the incorrect answer of 200 seconds.

(c) (i) The commonest incorrect answers involved food or drink as a result of confusing the common name of
calcium oxide (lime) with the fruit. There were many inaccurate answers such as ‘making limestone’ or ‘for
construction’. ‘Making iron’ was not accepted because calcium carbonate is put into a blast furnace, not
calcium oxide.

(c) (ii) Although many candidates realised that calcium oxide is a metal oxide, few realised that the type of
oxide is a basic oxide. The commonest error was to suggest that it is an acidic oxide.
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Question 8

Example Candidate Response — Question 8, High

8 A teactier passed hydrogen g&s over hot copper(Il) oxide.
' . CuOfs) *+ Hjig) — Culs) + HOlg) -
{a) Which substance is reduced in Ihig reaction?

Explain your answer,

S VN W I = SRR S TS G & TS X7 S ——

{b) The diagram shows the apparatus used.

dry

The hﬁwan was passed over the hot copper(Il) oxide until the reaction was complate.
iy Asthe e)q:oél'immt procesds, suggest what happens fo the mass of coppen(ll) oxide,
b ess. ok Ve Sopper (\Wexite. cil decvente.. 11 @

(i) Suggest why electrical Ma'llgg is used in this experiment dnd not a Bunsen burner.

...... —asen. . hetout. aleekiesh . U

Weaking s heak sus Liey buscanburne oied ol an @
{iii} Describe the chemical test for the presénce of water, F1%¢%-

B

- [Total: 8]

Examiner comments

CuO correctly identified
here, as well as the loss of
oxygen from the compound.

Mark awarded for (a) =
2 out of 2

9 Correct.

€) Although the candidate
suggests a possible idea,
the hydrogen in the diagram
has not been mentioned.

A suitable test reagent
has been added and the
correct result has been
given.

Mark awarded for (b) =
3 outof 4

Total marks awarded =
5 out of 6

How the candidate could have improved the answer

(a) This was an example of a good concise answer which gave the correct compound in the equation.

(b) (ii) The candidate made a reasonable general suggestion but without considering the information in the
diagram. The mark could have been gained by noting the presence of hydrogen in the diagram and then

referring to its flammable nature.

(b) (iii) This is an example of a good concise answer which gave the correct compound and the correct

result.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 8, Middle

8 Ateacher passed hydrogen gas over hot copper(ll) oxide,
Cul(s) + Hilg) — Culs) + HyOlg) -
{a) Which substance is reduced in this reaction? '
Explain your answer.

R P o) p;?.em....@ RE ﬂ’fﬁlm ...... bec.atms....ik....
B - Hﬁdm%ﬂﬂ .....

Whith  alen  Uydogen E—eg&bs&f mum}:sf.'ﬁ

e e o e s v o e e sy

{B) The diagram shows the apparatus used,

dry

h‘j'dfﬂml'l Eas_-__ﬂ"—ﬂ_

coppes(rl) oxide

The hydrogen was passed over the hot copper(IT) oxide Untl the reaction was complate.

iy Asthe e'lxpeﬂmiml-momds mggast what happma-té-ﬁa mass of coppen(Il) oxide.
e wmess | hecousts. . 1 - S O} ©))
La-;-hﬁ:f ex being -

(i) Suggest why electrical hestng i3 used in this E}r.panmentarn:l nr:rt a Bunsen r.

Wi e SBEET e

Jeconne ¥ eleckeical, w“}g e 1]
ber CaniqroLLe;j LB oos {-Mperaicmc.

o o butiges  lbormaer el .
(iii} Describe the chemical test presance of water, .

fest. @,f’k copper. 0. crustals  amd add o salukion

= Hcs by ﬁ’s:mﬂ.s Jeecoung.. blng ben

Liake’ (& Frﬁa r@
[Total: 8]

Examiner comments

Copper has been selected
rather than copper oxide.

Loss of oxygen has been
identified correctly.

Mark awarded for (a) =
1 out of 2

e Correct.

() Atthough the candidate
suggests a possible idea, the
hydrogen in the diagram has
not been mentioned.

6 ‘Copper(II) crystals’ is
insufficient because this could
refer to compounds such as
copper oxide or copper
carbonate, which would not
work.

The second mark is
ependent on the correct test
reagent. Since the test
reagent is incorrect, no mark
has been given.

Mark awarded for (b) =
1 out of 4

Total mark awarded =
2 out of 6

How the candidate could have improved the answer

(a) The answer could have been improved by stating that copper oxide loses oxygen, not copper.

(b) (ii) The candidate made a reasonable general suggestion but without considering the information in the
diagram. The mark could have been gained by noting the presence of hydrogen in the diagram and then

referring to its flammable nature.

(b) (iii) This answer could have been improved by giving the name of a suitable anhydrous copper(II)
compound. The second mark was not given because it depended on the correct compound being present.
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Example Candidate Response — Question 8, Low

8  Ateacher passed hydroger gas over hot copper(ll) oxide.

CuD(s) + Hig) — Cufs) + HOm
{a) Which substance Is reduced Inthis reaction?

&ﬁ.sm Y h08) iy te

{b) The diagram shows the apparatus used.

Explain your answer,

dry
hydrogen gas —e- =22

copper(Il) axide

The hydrogen was passed aver the hot coppen(ll) axide until the reaction was complete.

(i} Asthe experiment proceads, suggest what happens to the mass of copper{ll) oxide.

dzfl’m&ﬁ ..................................... _e [1]

{ii} Suggestwhy slectrical haaung is uged in mla exparlment and not a Bunsen burner,

(iii} Describe the chemical test for the presence of water.

_________ U .n.iwﬂc..SaL.........}ﬁd..i.mt&......,,....,
result.. S‘\a.ﬂ? b&tﬂfﬂmﬁw‘e ______ 2]

Examiner comments

Copper oxide has not
been identified.

Mark awarded for (a) =
0 out of 2

e Correct.

() Although the candidate
suggests a possible idea, the
hydrogen in the diagram has
not been mentioned.

The correct reagent is
anhydrous copper(II) sulfate
or anhydrous cobalt (II)
chloride.

Mark awarded for (b) =
1 out of 4

Total marks awarded =
1 out of 6
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Example Candidate Responses: Paper 3

51



Example Candidate Responses: Paper 3

52

How the candidate could have improved the answer

(a) The answer could have been improved by identifying copper oxide and stating that this loses oxygen,
rather than referring to water being formed.

(b) (ii) The candidate made a general suggestion without considering the information in the diagram. The
mark could have been gained by noting the presence of hydrogen in the diagram and then referring to its
flammable nature.

(b) (iii) The answer could have been improved by giving the name of a suitable anhydrous copper(II)
compound. The fact that the Universal Indicator is green at pH 7 does not mean that the solution is water.

Common mistakes candidates made in this question

(a) A common error was to suggest that copper, rather than copper oxide, was reduced, with reference to
copper on the right-hand side of the equation.

(b) (i) The most common error was to suggest that the mass increases, presumably because the candidates
thought that hydrogen was being added, rather than this being a reduction reaction which removes the
oxygen from the copper oxide.

(b) (ii) Many candidates did not refer to the flammable nature of hydrogen and made incorrect statements
about the gas coming from the Bunsen burner.

(b) (iii) Many used an incorrect test reagent. Those who gave the correct reagent, copper(Il) sulfate or
cobalt(II) chloride, often omitted the essential words ‘anhydrous’ or ‘white’ (or ‘pink’ cobalt(II) chloride). The
colour changes were often incorrect. For example, copper sulfate goes pink or white.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 4

4

Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

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

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

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

Question Paper 31, June 2016

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

Question Paper 41, June 2016

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

Question Paper 61, June 2016

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

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

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 4

How to use this booklet

Example Candidate Response - middle Examiner comments

1 Prolons, neuirons and electrons are subatomic particles.

{a) Complels the table to show the relative mass and reldtive charge of a;proton,.a neutrén and an The candidate needed to

eleciron., realise that relative charge
needs a value, so+1 and -1

particle rolative mass relative charge were needed, rather than

o itive and negative for

o . posi q
: ol proton and electron
neutron et O agurral respectively. Also the relative
/ X mass of aneutron is 1.
Answers by real candidates in exam als

13 =
conditions. These show you the types of

answers for each level. éxaminer comments are
alongside the answers,
linked to specific part of the
answer. These explain

Discuss and analyse the answers with

) 200 WNHh, Sare. .
your learners in the classroom to ' pack2s

improve their skills. RTTI I 2 T where and why marks were
K / chassionl properfise. awarded. This helps you to
- - Zmenis., ol Same....|  interpret the standard of
LI G IO e | Cambridge exams and

helps your learners to

() The table shows the number of protons, neutrons and slectrons in.some aloms and lons,

refine exam technique.
Complete the table. \ /

How the candidate could have improved the answer

(b) (ii) The candidate needed to realise| This explains how the candidate could have improved the
than positive and negative for proton ar 5hqwer. This helps you to interpret the standard of Cambridge

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

Common mistakes candidates made in this question

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

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

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

Cambridge IGCSE Chemistry (0620) 5



Example Candidate Responses: Paper 4

Assessment at a glance

All candidates must enter for three papers.

Core candidates take: Extended candidates take:

Paper 1 45 minutas Paper 2 45 minutes

A multiple-choice paper consisting of 40 itams A multiple-choice paper consisting of 40

of the four-chioice type. items of the four-choice type.

This paper will tast assessment objectives This paper will tast assessment objectives

AT and ACZ. Questions will be based on the ADT and ADZ. Questions will be basad on

Core syllabus content. the Extended syllabus content {Core and
Supplormant).

This paper will be waightad at 30% of the This paper will ba weightad at 30% of the

final total mark. final total mark.

Paper 3 1 hour 15 minutes Paper 4 1 hour 15 minutes

Awritten paper consisting of short-answer A written paper consisting of short-answer

and structurad questions. and structured quastions.

This paper will tast assessment objectives This paper will tast assessment objectives

AOT and ACZ2. Questions will be based on the AT and AD2. Questions will be based on

Cora syllabus contant. the Extended syllabus content {Core and
Supplement).

20 marks 80 marks

This paper will be weighted at 50% of the This paper will be weighted at 50% of the

final total mark. final total mark.

All candidates take

aither: or:

Paper 5 1 hour 15 minutes Paper & 1 hour
Practical Test Alternative to Practical

This paper will tast assessment objective ADZ. This paper will test assessment objective AC3.
Ouestions will be based on the experimental Ouestions will be based on the experimental
skills in Saction 7. skills in Saction 7.

The paper is structured to assass grado ranges The paper is structurad to assess grade ranges
ARG ARG,

40 marks 40 marks

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

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 4

Paper 4 — Theory (Extended)

Question 1

Examiner comments

Example Candidate Response — Question 1, High

1 Protons, neutrons and electrons are subatomic particles.

{a) Complete the tabls to show the relative mass and relative charge-of a proton, a neutron and an

electron.
parficle relative mass relative charge
proton j +/
neutron. . 0 o } Mark awarded for (a) =
j electron " ﬁ - ' 3outof 3

(i) Define the term isofope.

(b) Bromine has two isstopes.

of He ﬁﬁ;rhz?_ E..[F'..r\'jcm"
o Fotopss. %, odoms jetl. He some. nwmber of ...,

(ii) Explain why the tv-msoiopes of bromine have the same chemical properties.

13

Mark awarded for (b) =
4 outof 4

{c) The table shows the number of protons, neutrons and slectrans in séme atoms and ions.
Complete the fable.
pérlidg. ' 'rrurr';h.erof' nurribél:nf - m;ﬁ'nberof-
pratons __Dautrons elecirons An almost model
3 L 9 response to this question,
: . except for ‘F’ instead of ‘K'.
16 IR EA
: o 19 _ 2 18 Mark awarded for (c) =
: - - 4 out of 5
[Total: 12]

Total mark awarded =
11 out of 12

How the candidate could have improved the answer

This answer was almost completely correct. In (c), the candidate failed to realise that the element with the
atomic number 19 was potassium (K).

Cambridge IGCSE Chemistry (0620) 7



Example Candidate Responses: Paper 4

Example Candidate Response — Question 1, Middle

1 Protons, nieutrons and electrons are subatomic particles.

{a} Complete the table to show the relative mass and rélative charge of a:proten,.a neutron and &n
electron.

Examiner comments

0The candidate needed to
realise that the relative
charge needs a value, so +1

‘pariicle relative mass relative charge and -1 were needed, rather
proton : \ m‘m : than ‘positive’ and ‘negative’
- - - for proton and electron
neutron | gdenost O ngwgial respectively. Also the relative
_" K . i mass of a neutron is 1.
. elactron T ﬂﬁﬁm‘-’e _

13 Mark awarded for (a) =

1 out of 3
{B) Bromine has two isctopes.

(i) Define the term isotope. .
15012003, AXe.. OO0, .G K2, 5002, RS0k, N Sanve. PN,
AR, fouh. Aegecent. AUer. .. RHON .. .. 2

(i) Explain why the two isotopes.of bromine have the same chemical properties.
_.Bemum...me&.ﬂm.;q;_m.me.ﬁem 0 BANE.. ...
T T P '3 -

9 Correct.

A correct explanation
would have referred to
isotopes of bromine having
the same number of outer

electrons.
) The table shows the number of protons, neutrons.and électrans in some atorms arid (ons, Mark awarded for (b) =
Complete the table. 2out4
— -n.umi:nar'pf l number of nmb&d ]
particie protons ' neuirdns ~ electrons
T |7 | 9 () The mass number (41) is
. — - missing.
= e 12 L2 Mark awarded for (c)
PR — ' ark awarded for (c) =
O | © 2 . 4out5
Ry e ¢ nugkeuny 3 @ L ! [Totat: 12]
W 0 & nugeen - @ Total marks awarded =

7 out of 12

How the candidate could have improved the answer

(a) The candidate needed to realise that the relative charge needs a value, so +1 and —1 were needed,

rather than ‘positive’ and ‘negative’ for proton and electron respectively. Also the relative mass of a neutron
is 1.

(c) The candidate failed to include the mass number of potassium (41).

Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Low

1

Protons, neutrons and electrons are subatomic particies.

{a) Complete the table to show the relative mass and relative charge of a protan, a neutron and an

electron.
particle refative mass relative charge
0 proton | _1%} sl 3\,
neutron R ot
. lelectmn - ﬁ - %

[3

(b} Bromine has two isctopes.
{ij Define the term /sofope.
Diferont,, aaverSov o of Ve, Sawe demart Mave.. 444&:@16
{il) Explain why the two isotopes of bromine have the same chemical pmpsrbas

oo, e 71e, sl e S, lomel sl Kiae, S, o

o UL L S B L1 Y O ﬂ@!}i%b e ............................ (2]
(e} The table shows the number of protens, neutrons and eléctrons in some.atoms dnd lonhs.
Complate the table.
+ number of number of ‘number of
particle protons neutrons electrons
e I i 2 . H a‘ )
ws Uy i 16 e \b
wop ¥ . '
P 18 22 18
' (51
[Total: 12].

Examiner comments

0The candidate needed to
realise that the relative charge
needs a value, so +1 and -1
were needed for proton and
electron respectively. They
also needed to know that
neutrons have no charge.

The relative masses of a
proton and a neutron are both
1.

Mark awarded for (a) =
0 out of 3

The candidate gives a
partial definition of isotope.
They should have stated that
isotopes are ‘atoms of the
same element’ here.

The candidate should have
explained that isotopes have
the same chemical properties
because they have the same
number of outer electrons.

Mark awarded for (b) =
2o0ut4

Row 1 is correct
he figures in row 2 should be
18 neutrons and 18 electrons.
In row 3 the species required
is a positive ion of potassium
(K) with a mass number of 41
and an atomic number of 19.

Mark awarded for (c) =
2 outb

Total mark awarded =
4 out of 12

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 4

10

How the candidate could have improved the answer

(a) The candidate should have given the relative mass of 1 for both particles and to realise that the relative
charge needs a value, so +1 and —1 were needed rather than ‘positive’ and ‘negative’ for proton and electron
respectively. They also needed to know that neutrons have no charge.

(b) (i) The candidate partially defined isotope. They needed to state that isotopes are atoms of the same
element.

(b) (ii) The candidate should have explained that isotopes have the same chemical properties because they
have the same number of outer electrons.

(c) In row 2 of the table, the candidate failed to appreciate that this particular species has 18 neutrons and

18 electrons. In row 3, the candidate failed to appreciate that the species required was a positive ion of
potassium (K) with a mass number of 41 and an atomic number of 19.

Common mistakes candidates made in this question
(a) Failing to give relative masses and relative charges.

(b) (i) Failing to recall that isotopes are atoms.
(b) (ii) Failing to state that it is the number of outer electrons which determine chemical properties.

(c) Failing to appreciate that ions will not have an equal number of protons and electrons.

Cambridge IGCSE Chemistry (0620)



Example Candidate Responses: Paper 4

Question 2

Example Candidate Response — Question 2, High Examiner comments

2 Period 3 contains the elements sedium to argon. This question asks about the chemistry of each of
the Period 3 elemeants or their compounds, o Correct

{a) Sndin.gn nitrate is a white crystalline solid. When heated it melis and the following reaction
OGS ' Mark awarded for (a) =

2NaNQ,() —» 2MaNC,{) + O.(g). 3outof 3
A 3.409 sample of sodium nitrate is heated.

Caleulate the The answer needed to
«  numberof moles of NaNO, used, .o include the idea of a proton
: Vol » 25g - : T acceptor.
L ] o _
-3l o Olmots SR S
»  number of moles of O,ffrmed, e Correct.
oo w Mark awarded for (b) =
'hﬂ--_.m_%‘,_'!: ___(:3,. o Q'Q.zm mal 2o0ut3
e volume of O, formed, in dm? (measured at .t p.),
ozl
- oLk , ‘ .
w= 24xo.olt = 0.4 T S P

0 - \ 13

{b) Magnesium reacts slr:n..vlly-wiih warm water to form a h;asa, magnasiim hydrd:lide.

{i}) Explain what is meant by the term base.

(i) ‘Write a chemical equation for the reaction between magnasium and warm water.

' M%-t-lHn_D'—;?MHCMUz+HJ_9 e

Cambridge IGCSE Chemistry (0620) 11
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12

Example Candidate Response — Question 2, High

Examiner comments

{c} Aluminium 0;{5 & is amphoteric. It is insoluble in water

Describe experiments to show that al u'nl nium oxide is amphoteric.

acid, ‘o . drowide
Uke WPt Shsm, m&ali;e‘sé\s‘t& gf&u bml}& m}\r!k% iedm‘;?&i{}m ‘ﬁm nﬁuﬂﬁm 3]

qﬁﬁ]‘\;ﬁmmm ox/de has a giant structure.,
(i) Namea the typa of bonding in silicon(lV) oxide.
(i) Give two physical properties of silicen(IV) oxide.

L Hal, mxtn%cm | SUIERHT S— S
..... Insduble. in saok

(e} Calcium phosphate s used in ferdilisers. The bonding in calclum phosphate is ionic.
Caleium phosphate contains the phosphate ion, PO

{1} 'What is ionic bending?

Bonding. Delmeen. .o carion. atd. anion... Hsongi. Conglek

(if} Deduce the formula of calsium phosphate.

Can.(PODA Hﬁe (]

h‘Mﬂﬁ!}Uﬂ! Q!ﬁtlf. mﬂﬁm with

Transfer. of eleckmns Bectrestdic Shves. h-;;mne. bonds, @ 2

-,.--mi---‘--._,‘.___ﬁ-__

OThe candidate mentions
reacting aluminium with
named acids and bases but
does not describe the
dissolving of aluminium oxide
in acids.

Mark awarded for (c) =
2 out of 3

e Correct.

Mark awarded for (d) =
3outof 3

The answer scores one
mark for giving the oppositely
charged ions involved but
does not state that these
particles attract one another

0 Correct.

Mark awarded for (e) =
2o0ut3

Cambridge IGCSE Chemistry (0620)




Example Candidate Response — Question 2, High

Example Candidate Responses: Paper 4

Examiner comments

() Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with flucrine.

S(g) + 2F.(g) — SF,(g)
The reaction is exothermic.

(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows

the enargy change during the reaction.

enangy ]

Time
(i) During the reaction the amount of energy given out is-780kJ/maol.

The F-F bond energy is 160 kJ/mol.

Use this information to determine the bond energy. in kJ/mal, of one 5—F band in SF,

F
FEL B oF o F—LL—F (9 )
£ D2 000y a0 L
y(sfr)
220 () =—180
n=Hh 423y

o 1_"—5 kJimol [3]

eThe poorly-drawn enthalpy
change arrow loses one mark
here. It should have started
from a point level with the
energy of the reactants and
finished at a point level with
the energy of the products.

[3]
0 Correct.

Mark awarded for (f) =
5 out of 6

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

"(g) Chioring and compolinds of chierine are important in water treatment and in laboratory testing
for water.

(i} Chlorine is added to water to make the water safe to drink.
Explain why adding chlorine makes water safs to drink.

..... A Wl doactema. A0 I i [1]

{if) A compound of chlarine is used in the laboratory to test for the presence of water,

Mame the caompound of chloring used In this test and deseribe the colour change seen in @ Correct.
& positive result of this test.
name of compound CQWL‘C&!\QﬁtLﬁ Zﬂark a]\cN:rded for (g) =
"""" T out o
" colour change from ... \Eﬂﬂ.ﬂ. to ﬁmﬁ

@"'Eé-i

{h) Argonis an unreactive noble gas.

iy Explain why argon iz unreactive. m Correct.
T puler shells . ame comPlel€ waithelecsons, o 01
. Mark awarded for (h) =
(i) Give one use of argon.
. 2 out of 2
) Total mark awarded =
D roan 23 out of 27

How the candidate could have improved the answer
(b) (i) This needed to include the idea of a proton acceptor.

(c) This included the idea of reacting aluminium with named acids and bases but needed to describe the
dissolving of aluminium oxide in acids.

(e) (i) The first mark was scored for giving the oppositely charged ions involved, but the response needed
also to state that these particles attract one another.

(f) (i) The only point preventing a score of 3 marks here was the poorly-drawn enthalpy change arrow. The

arrow should have started from a point level with the energy of the reactants and finished at a point level with
the energy of the products.

14 Cambridge IGCSE Chemistry (0620)



Example Candidate Responses: Paper 4

Example Candidate Response — Question 2, Middle Examiner comments

2 Period 3 contains the elements sodium.to argen. This question asks aboutthe chemistry of each of
the Period 3 elements ar their compounds.

(a) Sodium nifrate is a white crystalline solid. When heated it melts and the following reaction
. occurs,

2NaNOy () — 2NaNO,{l) + Oyg)
A 3.40g sample.of sodium nitrate is heated.
Calculate the

«  number of moles of NaNO, used,
20 2 0,04 %A
25 ol .

"« number of moles of O, formed,
. [}
0.0 =~ &.. : 0.0 0The candidate does not
srveron e Eor s Ko eee OO score the first mark but is
s volume of O, formed, In dm? (measured &t £.4.p.). awarded two marks, as the
- \ error is carried forward.
Yméle = 3% . i ied f d
1 DO = ' [ O 7= Mark awarded for (a) =
: ¢ 2 out of 3
{b) Magnssium reacts slowly with. warm water to form a base, magnesium hydroxide.
(i} Explain what is meant by the term base. - _ 9 Correct.
_Boton acceptor. Has OH ions.. @
(i) Wiite a chemical equation for the reaction befwesn magnesium and warm water, The first mark is awarded

%‘Mﬁ "*‘QHLO__} thj(D'rD‘L 9 _ here, but the candidate fails to

realise that hydrogen is the
other product.

Mark awarded for (b) =
2o0ut3

Cambridge IGCSE Chemistry (0620) 15



Example Candidate Responses: Paper 4

Example Candidate Response — Question 2, Middle Examiner comments
{e) Aluminium oxide iz ampheteric. [t is insoluble in water. o One mark is awarded for
Describe experiments to shaw that aluminium oxide is amphoteric. the idea of reacting aluminium

: o . oxide with an acid and with a
....... Reask. aduminuon, ©rde witn on aefd, | base.

[Tyt P g Wty 0, W IS ety . B rrer P oyl rr A8

Mark awarded for (c) =

%&mmmmmﬁxld&mdbﬂmquu 1 out of 3

................... waker ond s O &)
Eql A0z + WaS0y _— M (50y), tHa0.

(d) Silicon(TV) cxide has a giant st DAY 0z T N0z 5 A0S, w1
{1} MName the type of bonding in silicon{IV) oxide.

(W) Give two physical properties of siicon(IV) cwdde. (@ The answer is awarded
e NERy U nand. Ond WG ooty . one mark for stating that
' o @ T | silicon(1V) oxide is hard.
Mark awarded for (d) =
(e} Calcium phosphate is used in feriilisers. The bonding in calcium phosphate Is lonic. | 2 OUtOf 3
Calcium phosphate contains the phosphate ion, PO,>.

e Correct.

2

(I} What is ionic bonding? One mark is awarded for

giving the oppositely charged
ions involved but the
candidate fails to state that

{ii) Deduce the formula of calcium phosphate. these particles attract one
Ca CPD ) another.

Mark awarded for (e) =
2o0ut3

16  Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 2, Middle

_{E %ﬁu?t&?shuﬁ@fsﬁ. can be made by combining gasecus sulfur with fluorine.
Slg) + 2F,{g) — SF.(g)
The reaction is exothermic.

(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows
the energy change during the reaction.

Sig) + 2F,(a)

enargy
AH

By () 2

(3]
{ii} During the reaction the amount of energy given out is 780kJ/mol.
The F=F bond energy is 160 k.J/mol.

Use this information to determine the bond energy, in kJ/mol, of one S—F bond in SF,.

E 1190
g . F—F | s
230 - m = 7180 T F_'F_?_F é_“l'ﬁ_ﬁ_

F

M= — 46D FE %1 = 2220 -
—H60 =i

po e (el 8 Y

gl = =5k e kJ/mal [3]

9/

Examiner comments

eThe poorly-drawn enthalpy
change arrow loses a mark
here. It should have started
from a point level with the
energy of the reactants and
finished at a point level with
the energy of the products.

The first mark is awarded
or determining the energy
needed to break the bonds in
2F2 molecules (320 kJ). The
third mark is awarded for
dividing a processed value
(-460 kJ) by 4. The only error
was failing to realise that if
320 kJ was put in to break the
F2 bonds and the total energy
given out was 780 kJ, then the
energy given out when SF4
formed must have been 1100
kJ. (Note that candidates did
not need to know that
exothermic changes have
negative values and
endothermic changes have
positive values.)

Mark awarded for (f) =
4 out of 6

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

{g) Chlorine and compounds of chloring are important in water treatfent-and inJaboratory testing
for water.

. (i) Chlorine is added to water to make the water safe to drink.
Explain why adding chlorine makes water safe to drink.
o kKl micrghes. and. backer e .. m
(i) A compound of chiorine is used in the laboratory to test for the presence of water.

Name the compound of chlorine used in-this test and describe the colour change seen in @ Correct.
a pnsltwa razult of this test.

samsstcompouns . E80_ Coalk (1) Oolodide - Mark awarded for 9) =
out o
. 3]
{h) Argen is an unreactive noble gas.
@ Correct.
(i} Explain why argon is unreactive.
95,8 \eke oudier. &)
é‘k fi% nTP Mark awarded for (h) =
(i} Give one use ofargoﬂ 2 out of 2

Total marks awarded =

17 out of 27

How the candidate could have improved the answer
(b) (ii) The first mark was awarded but the candidate needed to state that hydrogen was the other product.

(c) One mark was awarded for reacting aluminium oxide with an acid and with a base. The candidate should
have named the acid and the base and should have stated that dissolving would be seen.

(e) (i) The first mark was scored for giving the oppositely charged ions involved but the response needed to
state that these particles attract one another.

(f) (i) The only point preventing a score of 3 marks here was the poorly-drawn enthalpy change arrow. It
should have started from a point level with the energy of the reactants and finished at a point level with the
energy of the products.

(f) (ii) The first mark was awarded for determining the energy needed to break the bonds in 2F2 molecules
(320 kJ). The third mark was awarded for dividing a processed value (-460 kJ) by 4. The only error was
failing to realise that if 320 kJ was put in to break the F2 bonds and the total energy given out was 780 kJ,
then the energy given out when SF4 formed must have been 1100 kJ. (Note that candidates did not need to
know that exothermic changes have negative values and endothermic changes have positive values.)

Cambridge IGCSE Chemistry (0620)




Example Candidate Response — Question 2, Low

2 Period 3 contains the elements sodium to argon. This question-asks about the chemistry of each of
the Perod 3 elements or their compeouncds.,

{a) Sodium nitrate is & white crystalline solid. When heated it melis and the fuluvaiﬁg reaction
DCCUrs..

2NaMNO,() — 2NaNO.{l} + O,g)
A 3.40g sample of sodium nitrate is heated.
Calculate the

= number of moles of NalNO, used,

* number of moles of O, formed,

+  volume of O, formed, in dm® (measured at rt.p.).

(3
{b) Magnesium reacts slowly with warm water to form a base, magnesium hydroxide,
() Explain what is meant by the term base. e
T L T S o

(i) Write a chemical equation for the reaction between magnesium and warm water.

e AR RO T2 IR D Y

Example Candidate Responses: Paper 4

Examiner comments

The candidate has failed to
realise that the number of
moles could be found by
dividing the mass of sodium
nitrate by its relative formula
mass (85). Then the
stoichiometric ratio from the
chemical equation should be
used to find the number of
moles of oxygen gas. Finally,
the number of moles of
oxygen should be multiplied
by 24 to give the final answer.

Mark awarded for (a) =
0 out of 3

The candidate should have
stated that a base was a
proton acceptor.

The candidate should have
written that Mg(OH)2and Hz
were the products before
balancing the equation.

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

{e) Aluminium oxide is amphoteric. It is insoluble in water.
- Describe experiments to show that aluminium oxide is amphoteric.

Tn\uhb:\m‘wnﬂwa

(d) Silicon{lV) oxide has a giant structure.

(i) Mame the type of bonding in silicon(IV) oxide.

{if} Give two physical properties of silicon(I'V) oxide.

{e) Calcium phosphate is used in fertilisers. The bonding In calclum phosphate s lonic.
Calclum phosphate contains the phosphate ion, PO,

(i} What s iGnic bonding?
When  bwo W LowRownds Nl

.............................................................................................................................. fresasirbees

(ii} Deduce the formula of calcium phosphate.
~b .
S 1L U ()

Examiner comments

o Clearly the candidate has
not read the question
carefully. This states that
aluminium oxide is insoluble in
water.

Mark awarded for (c) =
0 out of 3

‘Covalent’ is the correct
answer here.

(® These points are not
correct

Mark awarded for (d) =
0 out of 3
0 No marks awarded here.

Mark awarded for (e) =
Oout3
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Example Candidate Response — Question 2, Low Examiner comments

(f) Sulfur tetrafiucnde, SF,, can be made by combining gaseous sulfur with fluorine.
S{g) + 2F,(g) —» SF.(9)
The reaction is exothermic.

(i} Complete the energy level diagram for this reaction. Include an arrow which clearly shows
the energy change during the reaction

S(g) + 2F,lg)
energy

3
(i) During the reaction the amount of energy given out is 780 kJ/mol.
The F=F bond energy is 160 kJ/mol,

Use this infarmation to determine the bond energy, in kJ/mal, of one S-F bond in SF,. } )
The first mark is awarded

F or determining the energy
SRl e needed to break the bonds in
l 0 =160 b0 = UbD 2 F2 molecules (320 kJ). The

b > Y=\ third mark is awarded for
dividing a processed value
(460 kJ) by 4.
The only error was failing to
realise that if 320 kJ was put
""""" el @ | intobreak the F2 bonds and
the total energy given out was
780 kJ, then the energy given
out when SF4 formed must
have been 1100 kJ. (Note
that candidates did not need
to know that exothermic
changes have negative values
and endothermic changes
have positive values.)

Mark awarded for (f) =
3outof 6
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Example Candidate Response — Question 2, Low Examiner comments

{g) Chlerine and compounds of chlorine are important in water treatment and in‘laboratery testing
for water. .

{I} Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine makes water safe fo drink.

(ii) A compound of chlorine is used in the laboratory to test for the presence of water.

Mame the compound of chlorine used in this test and.describe the colour change =een in
a positive result of this test, . . :

colour change from ﬁ‘m’“

name of compound ...... @ All answers are incorrect.

Mark awarded for (g) =
1 out of 4

{h) Argon is-an unreactive noble gas.
(i) Explain why argon’is unraactive,

T T\

Correct.
{ii) Give one use of argon. m

S T U ——— - S 1
' - ' m “ Mark awarded for (h) =

[Total: 27] 2 out of 2

Total mark awarded =
6 out of 27
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How the candidate could have improved the answer

(a) The candidate failed to realise that the number of moles could be found by dividing the mass of sodium
nitrate by its relative formula mass (85). Then the stoichiometric ratio from the chemical equation should be
used to find the number of moles of oxygen gas. Finally, the number of moles of oxygen should be multiplied
by 24 to give the final answer.

(b) (i) The candidate should have stated that a base was a proton acceptor.

(b) (ii) The candidate should have written that Mg(OH)2 and H2 were the products before balancing the
equation.

(f) (i) The candidate failed to show that the product energy level is below the reactant energy level and
should have put the identity of the products on this line.

(f) (ii) The first mark was awarded for determining the energy needed to break the bonds in 2F2 molecules
(320 kJ). The third mark was awarded for dividing a processed value (-460 kJ) by 4.

The only error was failing to realise that if 320 kJ was put in to break the F2 bonds and the total energy given
out was 780 kJ, then the energy given out when SF4 formed must have been 1100 kJ. (Note that candidates

did not need to know that exothermic changes have negative values and endothermic changes have positive
values.)

Common mistakes candidates made in this question

(a) Failing to determine that the relative formula mass of NaNOs was 85.

(b) (i) Failing to know that the syllabus describes a base as a proton acceptor.

(b) (ii) Assuming that the product was MgO.

(c) Failing to describe the experiment details.

(d) (ii) Giving chemical properties such as ‘acidic’ when physical properties were asked for.

(e) (i) Simply describing how ionic bonds form (by transfer of electrons). Failing to state that the oppositely-
charged ions attract one another.

(e) (ii) Leaving the charges on the ions.

(f) (i) Poor drawing of enthalpy change arrows. These arrows should start from a point level with the energy
of the reactants and finish at a point level with the energy of the products.

() (ii) Failing to realise that if 320 kJ was put in to break the F2 bonds and the total energy given out was 780
kJ, then the energy given out when SF4 formed must have been 1100 kJ. (Note that candidates did not need
to know that exothermic changes have negative values and endothermic changes have positive values.)

(h) (ii) Stating that Argon is used ‘in filaments in lamps’ instead of ‘in flament lamps’.
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Question 3

Example Candidate Response — Question 3, High

3 When aqueous sodium thiosuifate and dilute hydrochloric acid are mixed, a precipitate of insoluble
sulfur is produced. This makes the mixture difficult to ses through. '

Na,$,0,(aq) + 2HCi(ag) — S(s) + 2NaCl(ag) + H,0() + SO,(g)
The time taken for the cross to disappear from view is measured.

A
f

T

A student adds the following volumes of aqueous sadium thiosulfate, dilute hydrochloric acid and

distilled water to the conical flask.
The time taken for the formation of the precipitate of sulfur to make the cross disappear from view
is recorded.
experiment volume of volume of volume of fime taken for
number | sodium thiesulfats | hydrochloric acid distilled water | cross to disappear
rem? fem? fem? from view/s
1 10 i0 40 56
2 20 i0 30 28
3 pre \0 15 ()
(a) State the order in which the agueous sodium fhiosulfate, hvdrochlorc acid and distilled water
should be added to the flask, acclum thiosulffe
@*ﬂﬁkmﬁrﬂ@ spiBcene oael then
i Yoy
...... e 0 1
{b} Inexperiment 3 the student wanted the sodium thiosulfate to be doubie the concentration used

in experiment 2.

(i} Complets the table to show the volumes which should be used and the expected fime
taken for the cross to disappear from view in experiment 3. e o [2]

(i) Usa collision theory to explain why increasing the concentration of sodium thiosuifate
would change the rate of reaction.

Iocrasie. 0e... concenttion. weud. sean.. more... paltids
en.sechom tiosulde in ek particolesc volume.. 2. 8uch.....
with WCO. Tnere  wuth. e tome. Soayent. collisions et

wmﬁumlmmﬁc&mmmﬁ%tp%
e . .

{c) The student répeahd experiment 1 at & higher temperature.
Use collizion theory to explain why the rate of reaction would increase. .
LB Nefner Lempeiade, pacicles... gain. move. kinedte....
energp.end...Meve. fore.. faster. There.. wioulel be........-
-moxe. Sepuent. callistons.. nefuseen. Seartants clus tospeed

Examiner comments

0 Correct

Mark awarded for (a) =
1 out of 1

The candidate shows that
oubling the concentration
would halve the time, but has
failed to see the relevance of
keeping the total volume
constant.

Correct. Both points are
adequately explained.

Mark awarded for (b) =
3outof4

The first two points gain
marks, but the candidate
needed to state that as the
increased temperature
caused a higher proportion of
collisions to reach activation
energy.

Mark awarded for (c) =
2 out of 3

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

3 (b) (i) By keeping the total volume constant.

3 (c) The first two points earned marks, but the candidate needed to state that, as a result of the increased
temperature, a higher proportion of collisions were able to reach activation energy.
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Example Candidate Response — Question 3, Middle

3 \WWhen agueous sodium thicsulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble
sulfur s produced. This mekes the mixture difficult to see through.

Ma,8,0.(aq) + 2HCI(aq) — S(s) + 2MNaCl(ag) + H,O{) + SCyg)
The time taken for the cress o disappear from view is measured.

A student adds the following volumes of agueous sodium thiosulfate, dilute hydrochloric acid and
dllslllled water to the conical flask.

The time taken for the formation of the precipitate of suifur to make the cross disappear from view

Is recarded.
axpsrrimmﬂ volume of volume of volume of fime taken for
number sadium thiosulfate | hydrochloric acid distilled water cross to disappear
fem? fom? lem? from view/s
1 10 10 40 56
2 20 10 30 28
3 uo \O 1D 4
(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distillad water

should be added to the flask

Tle. sodiam. thiosulfede ond woder slowld ke @
odded List., followed by Ao hydrocklent evan®. . m

{b} Inexperiment 3 the student wanted the sodium thiosulfate fo be double the concentration used

In experimant 2,
{il Complete the table fo show the volumes which should be used and the éxpected time
taken for the cross to disappear from view In experiment 3. (21

(I} Use collision théory to explain why increasing the conceniration of-sodium thiosulfats
would change the rate of reaction.

lalhan 4o concentradion inCrenses He sede. lereremses
b@mm..‘ﬂgm oS ke, rmore. fﬁ\ﬁd‘f—" to Cﬂl‘hd.?-

(¢} The student repeated experiment 1 at & higher tempsrature.
Lize collision theory to explain why the rate of reaction would increase.
o pRetitles cwondd aeun. energy. whin Hutemperntare
inCrecses. S ing flem do.nomve. Saster. and. callide
more Geauenty ond S Lt noukd be mare.. G

ﬁ%ﬁgﬁ\._.mH.ES.I'mnﬁ.,sém&'AG..muc@..s:x&!_.\.cjign__,,gbﬁﬁ% ..... B

Examiner comments

0 Correct.

Mark awarded for (a) =
1 out of 1

e Correct.

The candidate does not
refer to the fact that increased
concentration results in more
particles per unit volume or to
the fact that this brings about
an increased collision rate
between particles

Mark awarded for (b) =
2 out of 4

9 The candidate gains the
irst two marks here, but does
not explain that a higher
proportion of collisions would
be above activation energy.

Mark awarded for (c) =
2 out of 3

Total mark awarded =
S5outof 8
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How the candidate could have improved the answer
(b) (ii) The candidate needed to refer to the fact that increased concentration results in more particles per
unit volume and to the fact that this results in an increased collision rate between particles.

(c) The candidate gained the first two marks but needed to state that, as a result of increased temperature, a
higher proportion of collisions were able to reach activation energy.

Cambridge IGCSE Chemistry (0620) 27



Example Candidate Responses: Paper 4

28

Example Candidate Response — Question 3, Low

3 \When aqueous sodium thiosulfate and dilute hydrochioric acid are mixed, a precipitaie of insoluble
suliur is produced, This makes the mixture difficult to see through.

Na,5,0,(aq) + 2HCI(ag) — S{s) + 2NaCl{ag) + H,0() + SO
The time taken for the cross to disappear from view is measured,

A student adds the following velumes of aqueous sodium thiosuifate, dilute hydrochleric acid and

distifled waterto the conical flask.
The time taken for the formation of the precipitate of sulfur to make the cross disappear from view
is recorded.
experiment velume of volume of volume of time taken for
number | sodium thiosulfate | hydrochloric acid distilled water | cross to disappear
lem® Jem? fem? from viewfs |
1 10 10 40 56
20 10 a0 28
3 Yo Ly Lo i
{a) State the order in which the agueous sodium thiosulfate, hydrochloric acld and distilled water
should be added to the flask.

sk hghed | eaher dvan hﬁmﬁv“—a—*ﬂkwi*ﬂhﬁﬂc
Sodiwn *Mbs.u\{g‘c.e

) In Mpernnmw the studentwanted the sodium thiosulfate fo be double the concentration used
in experiment 2.

- [

(i) Complete the table to show the volumes which should be used the expected time
taken for the cross to disappear from view in expariment 3, [2]

(i) Use collision theory to explain why increasing the concentration of sodium thicsulfate
would change the rate of reaction.

...................................................................... O /-

(3)

(€) The student repeated experiment 1 ata higher témperature.
Use collision theory. to explain why the rate of raiclim;l would increase,
- Anpeesind). Yoe, NERY s QNRE Doe Tahiase. WO .
Lsreigy o0, e ohide unn eadnobher meve SR
Loed ey oyt el igvt&;\ntftﬁk.t% l‘hg, so%e ok waLh‘

Examiner comments

o Correct.

Mark awarded for (a) =
1 out of 1

The candidate shows that
oubling the concentration
would halve the time but has
failed to see the relevance of
keeping the total volume
constant.

The candidate does not
refer to the fact that the
increased concentration
results in more particles per
unit volume or to the fact that
this results in an increased
collision rate between
particles.

Mark awarded for (b) =
1 out of 4

The candidate explains that
the collision rate increases but
fails to explain that this is
because higher energetic
particles move quicker. There
is no reference to the fact that
a higher proportion of
collisions would be above
activation energy.

Mark awarded for (c) =
1 out of 3

Total mark awarded =
3 out of 8
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How the candidate could have improved the answer
(b) (i) By keeping the total volume constant.

(b) (ii) The candidate did not refer to the fact that an increased concentration results in more particles per
unit volume or to the fact that this results in an increased collision rate between particles

(c) The candidate explained that the collision rate increases but failed to explain that this was because
higher energetic particles move quicker. There was no reference to the fact that a higher proportion of
collisions would be above activation energy.

Common mistakes candidates made in this question
(b) (i) Failing to realise that the total volume of the mixture had to be constant each time.

(b) (ii) Referring to the concentration causing more particles to be present (rather than more particles in a
particular volume). Referring to ‘more’ collisions rather than ‘an increased rate of collisions’.

(c) Failing to explain that increasing the temperature leads to a higher proportion of collisions being above
activation energy.
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Question 4

Example Candidate Response — Question 4, High

4. Electroplating steel objects with silver invaolvés a three-step process.
step 1 Acoating of copper is applied to the object.
step 2 Acoating of nickel is applled:w'.im-obbb&.
step3 The coating of silveris applied tothe.object.
{a} A diagram of'the apparatus used for step 1 is shown,

copper (anode)

(I} The chgmic.al pr&oeaaﬁ(ir‘ngrplam on the surface-of the object is
 Cut(ag) + 26 Cufe) |
Explain vbelher this pm&m is-oxjdation or reduction. . '
']hs Pmm is, Nﬁnﬂhﬁn Lony Urub C;egw =Y %m;m % .
MeXmas..... 011

(I} ﬂﬂ;n why the conceniration of copper lons in the electrolyte remaine constant throughout

Joe..Copper. ansde. 5. nekinert ond., Lhmcm,, Yoen Jons. ok
He... dﬂ#m\:.bh s moans, Yook m;mggar..im .....

on W, Surfoce of Uﬂm 0 .m B
mas%ax%»-b

't‘%p‘lcxu.d-. wavbn, mn.s&?m\mn, onod-ﬂa
{b} Give two changes which would be needed in orde to coat nickel.onio-the object.in step 2.
Q.. o, “ﬂ!«ds(. fo dmmat the.. Copper.onede. for SYN.
: 2N _\\‘i'a plipiie, One mﬁkﬂm%
e for o neXekY Mmu}m @lﬂhﬂ“

{¢) Copper, nickel and silver are transition slements.
Typical physfcal propaﬂiesoftransmnn elements are a high density and a I'lgh malih'ng point.

© Give ﬂ‘lree different:properfies. of transition metals which are nof typical o’i other metals.

m. ‘nm UW@EW

“‘jjﬁﬁlﬁbﬁ"};

Examiner comments

0 Correct.

eThe idea of copper ions
being lost from the anode
and deposited at the cathode
is explained here, but the
candidate doesn’t state that
these processes happen at
the same rate.

Mark awarded for (a) =
2 out of 3

e Correct.

o The candidate fails to say
that it is the ions which have
variable charges.

Mark awarded for (b) =
4 out of 5

Total mark awarded =
6 out of 8

How the candidate could have improved the answer

(a) (ii) The idea of copper ions being lost from the anode and deposited at the cathode was explained, but
the candidate also needed to state that these processes happen at the same rate.

(c) The candidate needed to state that it is the ions which have variable charges.
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Example Candidate Response — Question 4, Middle Examiner comments

4  Electroplating steel objects with silver involves a three-step process.
step 1 A coating of copper is applied to the object.
step 2 A coating of nicke! is applied to the object.
step 3 The coating of silver is applied to the object.

{a) A diagram of the apparatus used for step 1 Is shown.

-I-h—
)

copper (anode)

stesl abject (cathode)

agueous copper(Il) sulfate
elactrolyte.

0 Correct.

(i) The chemical process taking place on the surface of the object Is
Cu™(aq) + 2e~ — Cufs)

Explain whether this process is cxidation or reduction. . .
9 The candidate fails to say

A redhaction, bacou e = aees ton o redudion that copper ions are lost from
umuwsaie:kmmkmn%%mneﬂ o @ | the anode and deposited at
. ) the cathode and that these
{ii} Explainwhy the conceniration of copper ions In the electrolyte remalins constant throughout

step 1, processes happen at the
same rate.
copper.dons. tled @il el nad Mark awarded for (a) =
9 1 out of 3

(b) Give two changes which would be nesded In-order to coat nickel onto the object in step 2.

T fi'éc;h‘ol-lj}& WQ&!Q....!}EM +0. 55%\ ornapd

OThe candidate fails to state
that the anode should be
made of nickel.

o The candidate only gives

{¢) Cepper, nickel and silver are transition elemeants. ‘ . y
Typical physlcal properties of transition elements are-a high density and a hlgh melting point. C°|°ur_ed ions’ as a property
not typical of other metals

Give three diﬁeren‘t proparties of transition metals which are not typical of ather metas.

Toasy form. colowced. 005..,. Has . O, 113... Mark awarded for (b) =
_ bve w 2 out of 5

Total mark awarded =
3outof8

How the candidate could have improved the answer

(a) (ii) The candidate needed to explain that copper ions are lost from the anode and deposited at the
cathode and that these processes happen at the same rate.

(b) The candidate needed to state that the anode should be made of nickel.
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Example Candidate Response — Question 4, Low Examiner comments

4 Electroplating steel objects with silver involves a three-step procass,
step 1 A coafing of copper is applied to the object.
step 2 A coating of nickel is applied to the otl}ect.
step 3 The.coating of silver is applied to the objsct.
(a} Adlagram of the apparatus used for step 1 Is shown.

copper (anode)

steel abject (cathode).

aqueous . copper(ll) sulfate
electrolyte

(i} The chemical process taking place on the surface of the object is
Cu*(aq) + 2e~ -» Cufs)

Explain whather this proéess is oxidation or reduction, ' l 6 Incorrect.
e bk L 26020, Btouse  Mawe o 3 V5
(i)} Explainwhy the concentration of copper ions in the electrolyte remains constant throughout 9 Incorrect.
step 1.
Mark awarded for (a) =
O out of 3
e e s e s 2]
(b) Give bnmdﬁngas which would be needed |ntm:laftoouat nickel onto the object in step 2. . o . .
L eledkolyk A 2 e J e The candidate fails to name
A dlwm et i A0 R, A i a suitable electrolyte.

R eThe candidate fails to give
properties that are true for

(c) Copper, nickel and silver are transition elements. : trapsition metals but not for
Typical physical properties of transition elements are a high density and a high melting point. typical metals.

Give three different ies of fransi i ical of other n :
e Three & properties “namﬁmlamm“mm rmetals Mark awarded for (b) =
1 out of 5

Total mark awarded =
1 out of 8

How the candidate could have improved the answer

(b) The candidate needed to name a suitable electrolyte.
(c) The candidate needed to give properties that were true for transition metals but not for typical metals.

Common mistakes candidates made in this question

(a) (if) Common mistake was, not stating that the rate of copper ions forming at the anode was equal to the
rate at which they were deposited at the cathode.

(c) Stating properties that were true for both transition metals and for typical metals, e.g. electrical
conductivity, or stating differences that were given in the question, e.g. high melting point.
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Question 5

Example Candidate Response — Question 5, High

5 Sulfuric acld is pmduned'by' the Contact process. The steps of the Contact process are shown.
stap 1 step 2 step 3 step 4
—_—

sulfur oleum

dioxida

starting
material

sulfur
trioxide

sulfurie
acid

{a) Sulfuris a common starting material for the Contact process.

Mame a source of sulfur.

{b) Describe step 2, giving reaction conditions and a chemical equaiiun Referenice to reaction
rate and yield is not required.

280+ Qp. —280s ... ... 4uia... 00000, ..
Cmperndure. OF... 4000 14, reedea..as. i ..
6. EX0eri UL, 0. Iygher.. mafum_..mum ............
Teasti. din.. Toster. reochon. TS, reatton....
IS 0. venerhle.. A pressuat.  OF.  1-.2. olmaleher
a..200. weedledt... ﬁ—'ﬁ?" The. m%af

i
i
a

{c) Step 3 involves adding sulfur triaxide fo concentrated sulfuric acid to form cleum.
Complete the chemical equation for this reaction,

HS0, + 80, —» HQSQOIQ | !

{d) Dilute sulfuric acid is a typical acid. N

A student adds excess dilute sulfuric acid fo a sample of solid copper(Il) carbonate in a
test-tube.

{I} Give three observations the student would make.

> biskbbits Of. o04...

= CRRCHEACCALE. ...

40 (VEaX TN Qmmgm ol i 12
(il Give the.names of all products formed.

= (ORPPr.. mfﬁﬁzc’ Lot b0, Ob.QrL L., rTer
6 W]

s RS bR E AR E A LR R LEEEE Y FEER T R prmaa b e

{e) Concentrated sulfuric gcid has different properties to dilute sulfuric acid.

When concentrated sulfuric acld Is added to glucose, G;H;z0;, steam !s given off and a black

solid Is formed.
" (i) Name the black s, %Wagw? Mpm P
e fyﬁ'ﬁﬂﬁ‘?ﬁé@ ........................... 0 i

{ii) What lype of reaction has occumed?

L EXOHEIL... VOO

Examiner comments

o Correct.

Mark awarded for (a) =
1 out of 1

9 The candidate fails to
describe the reaction as
being reversible but scores
the other 4 marks.

Mark awarded for (b) =
4 out of 5

9 Correct.

Mark awarded for (c) =
1 out of 1

0 The candidate fails to
state that the copper(ll)
carbonate would dissolve.

6 Correct.

Mark awarded for (d) =
2 outof 3

@ The candidate fails to
name the substance as
carbon.

0 This is a possible
alternative answer to
‘dehydration’.

Mark awarded for (e) =
1 out of 2

Total mark awarded =
9 out of 12
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How the candidate could have improved the answer

(b) The candidate needed to describe the reaction as being reversible.
(d) (i) The candidate needed to state that the copper(Il) carbonate would dissolve.

(e) (i) The candidate needed to name the substance as carbon.
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§  Sulfuric acid Is produced by the Contact process. The steps of the Contact process are shown,
sulfur  Step3 step 4 gifuric

staing SteP1_ gy Step2
material ™ diodde trioxide = oleum add

{a) Suliuris a common starting matearial for the Contact process.
Mame a source of sulfur,

(b) Describe step 2, giving reaction conitions and a chemical equation. Reference to reaction

rate and )nsld ien gqulrad ieed W1H\
L:..J‘?w“ T ERCEES OXA %E N o
S -il-l"‘tﬂ\'lde.‘ B -

ﬁﬁrm :iul';m S NS 1= v 12 S
AR

= i o . T w*fﬂ o
Hen, m over seperole hecks. £ cofolyst vanod! (o )
o038, This forms. He sulfice frioxde Z e
2505800 = 250 Hect shonald) be . su.pphezﬂe "

{¢) Step 3 involves adding sulfur trioxide to concentrated sulfuric acid to form oleum,

Complete the chemical equation for this reaction.

H,S0, + 80, - .H.:ﬁa.‘;}.z.....e

{d) Dilute sulfuric acid is a typical acid.

[1]
A student adds excess dilute sulfuric ‘acid to & sample of solid copper{ll) carbonate in @
test-tube.
(i} Give three observations the student would make.

waneld. Focm. o o bbles. taeswdd Forna. ..

{ii) Give the names of all products formed.

(€} Concantrated sulfuric-acid has different properties to dilute sulfuric.acid,

When concentrated sulfuric acld Is added to glucose, CH,.Oy, steam is given off and a black

solid is formed.
(i) Name the black solid, :
(i) 'What type of reaction has occurrad?
ERD‘}LMmr;.r\ggdmne [
' [Total: 12]

Examiner comments

o Correct.

Mark awarded for (a) =
1 out of 1

G The candidate fails to
describe the reaction as being
reversible and does not give
the correct temperature (450
°C), pressure (1 to 5 atm) or
catalyst (vanadium pentoxide).

Mark awarded for (b) =
1 outof 5

0 Correct.

Mark awarded for (c) =
1 out of 1

Q The candidate fails to state
that the copper(II) carbonate
would dissolve or that the final
colour would be blue.

6 Correct.

Mark awarded for (d) =
1 out of 3

@ The candidate fails to
name the substance as
carbon.

e This is a possible
alternative answer to
‘dehydration’.

Mark awarded for (e) =
1 out of 2

Total mark awarded =
5 out of 12

Cambridge IGCSE Chemistry (0620)

Example Candidate Responses: Paper 4

35



Example Candidate Responses: Paper 4

How the candidate could have improved the answer

(b) The candidate needed to describe the reaction as being reversible and needed to give the correct
temperature (450 °C), pressure (1 to 5 atm) and catalyst (vanadium pentoxide).

(d) (i) The candidate needed to state that the copper(II) carbonate would dissolve or that the final colour
would be blue.

(e) (i) The candidate needed to name the substance as carbon.
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Example Candidate Response — Question 5, Low

5§ Suifuric acid is preduced by the Contact process. The steps of the Contact process are shown.

step 1 step 2

sulfur
dioxide

starting

suifur Step 3 step 4 5 e
material cleumn

trioxide acid

{a) Sulfuris a common starting material for the Contact process.
Name a source of sulfur.
Fow Moo ov Ly aith s veptned. 8 sulpher 15 preduced.s. 1) (1]
{b) Describe step 2, giving reaction conditions and a chemical equaticn. Reference to reaction
rafe and yield Is not required.
L A50C t 300°C _andaf 10, okmospher, . pressuns..an

Lobee reatton  condibone. Nanadiim. Betoxide s e
Lobobalyek bse Yo shue o e Meacklow.

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

(2 I
{c) Step 3 involves adding sulfur trioxide to concentrated sulfuric acid to form oleum.

Complete the chemical equation for this reaction,
H,50, + 50, - . ¥aS2.0s (3 )

(1

P 55,
s,

(d) Dilute sulfuric acid is a typical acid.

A student adds excess dilute sulfuric acld to a sample of solid copper(Il} carbonate in a
test-tube. ) .

() Give three chservations the student would make.
LI 50N copear L) carbovale . wiauld. dkange. soter.
LTk wedd et Ond | dissave complately. .
T wend s behind o ceddish bwun color. ) @)

{ii} Give the names of all products formed.

'Cnrbqhw‘fﬂé”,e 1)
{e) Concentrated suliuric acid has different properties to dilute sulfurle acid.

When concentrated sulfuric acid is added to glucose, C;H,;O,, steam Is given off and a black
solid is formed,

(i} MName the black solid.

SR = U - -0 WS,

(i) What type of reaction has occurred?
&i\&?iﬁlwma ot et

[Total: 12]

Examiner comments

OThe candidate fails to state
that it is crude oil which is a
source of sulfur.

Mark awarded for (a) =
0 out of 1

G The candidate fails to
describe the reaction as being
reversible and fails to give the
correct temperature (450 °C),
pressure (1 to 5 atm) or a
balanced equation.

Mark awarded for (b) =
1 out of 5

0 Correct.

Mark awarded for (c) =
1 out of 1

o The candidate fails to state
that the copper(Il) carbonate
would effervesce or that the
final colour would be blue

6 The candidate fails to state
that water and carbon dioxide
would form as well as
copper(Il) sulfate.

Mark awarded for (d) =
0 out of 3

@ Correct.

o This is not allowed as an
alternative answer to
‘dehydration’.

Mark awarded for (e) =
1 out of 2

Total mark awarded =
3 out of 12

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

(b) The candidate needed to describe the reaction as being reversible and needed to give the correct
temperature (450 °C), pressure (1 to 5 atm) and write an equation,

(d) (i) The candidate needed to state that the copper(II) carbonate would effervesce or that the final colour
would be blue.

(d) (ii) The candidate needed to state that water and carbon dioxide would form as well as copper(II) sulfate.

Common mistakes candidates made in this question

(b) Not stating the temperature, pressure and catalyst needed for the Contact process.
(d) (i) Not stating the three observations which can be made when copper(Il) carbonate reacts with an acid.

(e) (i) Not stating that concentrated sulfuric acid dehydrates sugar.

Cambridge IGCSE Chemistry (0620)
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Question 6

Example Candidate Response — Question 6, High Examiner comments

€ Petroleumn is a source of many important chemicals.

(a) Name two industrial processes which must take place to produce alkenes from petroleum. o Correct
Tractionoh. Dighillotian , Crack ey . gl
0 Mark awarded for (a) =
e b 21 | 2 out of 2
Sw -t
(b) Ethene, CH.,=CH,. and propena, GH,=GHEH,, can béth be converted into polymers.
() What type of polymerisation takes place when ethene forms a polymer? 9 Th?t?]n?\;\;]ers ar% _céortrect
e LEE except that the candidate
Aﬂﬂ.\!ﬂ%%\%‘mﬂ“‘%ﬁ‘ﬁﬁ .................................... FER TR AL [l | fails to show the empirical
(i) What is the empirical formula of the polymer formed from ethene? formula of the polymer.

i N s e e [1] Mark awarded for (b) =

H Lo H
(ili) Propene has the structural formula CH,=CHCH,. [ .;; i, L Ly o 3outof 4
Draw two repeat units of the polymer made from prapem.H/ & HI H’
PR
hein o (b
~Erg SR 2]
oo ket
H
CHa H C-H3
2

{e) Ethene will react with steam to form ethanal. e The candidate fails to

Pjruperm will react with steam to form two isomers, bath of which are alcohals. draw the structure of propan-

Suggest the structures of these alcohals. 2-ol.

N N, Bty Mark awarded for (c) =
(e ey | 1outof2
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Example Candidate Response — Question 6, High

(d) Esters are organic chemicals noted for their characteristic smells. Ethanoic acid and methanol
will react to form an ester.

(i) Name the catalyst needed to form an ester from ethaneic acid and methanel.

(i) MName the ester formed when ethanoic acid reacts with methanol.

Eﬂtgvg\al%n«nmatez ............................... B Y R R R S 1]

(ill) Draw the structure of the ester formed when ﬁlhanoic acid reacts with methangl. Show all
bonds. v i o
SNy e @ ewdec-

[Total: 13] 0

Examiner comments

o This is correct except that
the candidate fails to name the
catalyst used in the formation
of esters from carboxylic acids
and alcohols.

Mark awarded for (d) =
4 outof 5

Total mark awarded =
10 out of 12

How the candidate could have improved the answer

(b) The answer was correct except that the candidate needed to show the empirical formula of the polymer.

(c) The candidate needed to draw the structure of propan-2-ol.

(d) The answer was correct but the candidate also needed to name the catalyst used in the formation of

esters from carboxylic acids and alcohols.

Cambridge IGCSE Chemistry (0620)
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6 Petroleum is a source of many important chemicals.

(a) Mame two industrial processes which must take place to produce alkenes from petroleum.

Sforof forn/ fuel.

{b) Ethene, CH,=CH, and propene, CH,=CHCH,, can both be converted into polymers.

(i) What type of polymerisation takes place when ethene forms a polymer?

(iil) Propene has the structural formula CH,=CHCH,.

Draw two repeat units of the polymer made from propene.

L]
' L|l Hl C":" ?
=@ -p «C = C —c —H
| ]
b 1 pl} ‘L

2

(c) Ethene will react with steam to form ethanol

Propene will react with steam fo form two isomers, both of which are alcohols.

Suggest the structures of these alcohaols.

H }i-} E)
l
H=C -C~C ~p# o
) |
¥ ou

Examiner comments

0The candidate fails to
correctly name two industrial
processes.

Mark awarded for (a) =
0 out of 2

9 The candidate fails to show
the empirical formula of the
polymer.

€) The candidate fails to draw
two repeat units of the
polymer

Mark awarded for (b) =
1 out of 4

o The candidate fails to draw
the structures of the two
alcohols.

Mark awarded for (c) =
0 out of 2

Example Candidate Responses: Paper 4

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 6, Low Examiner comments
"ﬁi_E'_;tTa;s_a_rTa_&Fﬁ_a'n_ic_ chemicals noted for their characteristic smells. Ethanoic acid and methanol 6 The candidate fails to
Wil react io foern an aster. name the catalyst used in the
(i) MName the ::atalxst needed to form anz_sster from ethanoic acid and methanol. formatior_1 of e.SterS from
.............................. Deeltum fydowede. e carboxylic acids and alcools.
(ii) Mame the ester formed when ethanoic acid reacts with methanol.
Memly efmangate: @ The candidate fails to draw
..................................... l'f 6 [1] the structures of the two
(iii) Draw the structure of the ester formed when ethancic acid reacts with metharfol. Show all alcohols.
bonds.
o 0 The candidate fails to draw
| Il an ester.
BEE ~ Cow.cH DY 10
b l
b " 6 The candidate fails to
¥ t g o H name a polyester.
1] F
b
|
H W 2
- Mark awarded for (d) =
{iv) Give the name of a polyester. 1 out of 5
N, L) L i RS (et R SO SY  SR 1
/ e Total mark awarded =
(Total: 13] 2 out of 12

How the candidate could have improved the answer

(a) The candidate needed to give the two industrial processes.

(b) (i) The candidate needed to show the empirical formula of the polymer.
(b) (iii) The candidate needed to draw two repeat units of the polymer.

(c) The candidate needed to draw the structures of the two alcohols.

(d) (i) The candidate needed to name the catalyst used in the formation of esters from carboxylic acids and
alcohols.

(d) (iii) The candidate needed to draw the correct ester.

(d) (iv) The candidate needed to correctly name a polyester.

Common mistakes candidates made in this question

(b) (ii) Not realising that an addition polymer must have the same empirical formula as the monomer from
which it is made.

(b) (iii) Assuming that two repeat units of (poly)propene is 6 CH2 groups in a row.

(d) (iv) Thinking that nylon is a polyester.
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Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

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

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

The questions, mark schemes and pre-release material used here are available to download as a zip file
from the School Support Hub as the Example Candidate Responses Files. These files are:

Question Paper 31, June 2016

Question paper
Mark scheme

Question paper
Mark scheme

Question Paper 51

Question paper
Mark scheme

Question Paper
Question paper
Mark scheme

0620_s16_qp_31.pdf
0620_s16_ms_31.pdf

Question Paper 41, June 2016

0620_s16_qgp_41.pdf
0620_s16_ms_41.pdf

, November 2016

0620_w16_qgp_52.pdf
0620_w16_ms_52.pdf

61, June 2016

0620_s16_qp_61.pdf
0620_s16_ms_61.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School

Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Chemistry (0620)
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How to use this booklet

Example Candidate Responses: Paper 5

Example Candidate Response — High

Examiner comments

N\

Gnswers by real candidates in exam \
conditions. These show you the types of
answers for each level.

Discuss and analyse the answers with
your learners in the classroom to
improve their skills.

yOUP Pesuls in the table.

1 You are going lo investigate whal happens when two different metals, iron and magresium, react

ulfate nto the polystyrens
upport. Measure the initial
Is and £0 seconds. Record

ifate and stir the mixture

X seconds (5 minutes). Recerd

[b) Experiment 2

in the tabde.

Empty the polystyrene cup and mnse it with water, 0

Use a measuring eylinder to pour 25om” of aguecus copper(ll) sulfate into the polystyrene
cup, Put the pelystyrene cup into a8 250 cm® beaker for support. Measwne the initial tamperatiene
of the solution and then the temperature after 30 seconds and 80 seconds. Record your resulls.

tme/s | 0 | 30 | 60 | 60 | 120 | 150 | 180 | 210 | 2a0 | 270 | 300 |
e | 905 20:5| 05| 224239 auc%@];;{;s B[SO Es,r:)l
[2]

At 80 seconds add all of the magnesium b the aquesus copper(ll) sulfabe and stir the mixiune
continuously with the thermometer

How the candidate could have improved the answer

G(aminer \

annotations: Each
response is annotated
with clear explanation
of where and why
marks were awarded or
omitted. In this way it is
possible for you to
understand what
candidates have done
to gain their marks.

N J

0 Experiments 1 and 2 completed
successfully. Both tables of results
correctly completed and
comparable to the Supervisor's
results.

The candidate lost marks by not reading the question careful Examiner comments on how the answer
This careful reading is needed, particularly when answering

could have been improve.

Common mistakes candidates made in this question

» Lack of smooth line graphs and incorre
« Explanations not given where requested| candidates made in their answers for each question.

« Failure to give the number of points indi

Common mistakes a list of common mistakes

Cambridge IGCSE Chemistry (0620)
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Assessment at a glance

All candidates must enter for three papers.

Core candidates take:

Paper 1 45 minutes

A multiple-choice paper consisting of 40 items of
the four-choice type.

This paper will test assessment objectives AO1 and
AO2. Questions will be based on the Core syllabus
content.

This paper will be weighted at 30% of the final total

mark.
Paper 3 1 hour 15 minutes

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

This paper will test assessment objectives AO1 and
AO2. Questions will be based on the Core syllabus
content.

80 marks

This paper will be weighted at 50% of the final total
mark.

All candidates take

either:

Paper 5 1 hour 15 minutes

Practical Test
This paper will test assessment objective AO3.

Questions will be based on the experimental skills in
Section 7.

The paper is structured to assess grade ranges
A*-G.

40 marks

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

Extended candidates take:

Paper 2 45 minutes

A multiple-choice paper consisting of 40 items of
the four-choice type.

This paper will test assessment objectives AO1
and AOZ2. Questions will be based on the
Extended syllabus content (Core and
Supplement).

This paper will be weighted at 30% of the final
total mark.

Paper 4 1 hour 15 minutes

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

This paper will test assessment objectives AO1
and AO2. Questions will be based on the
Extended syllabus content (Core and
Supplement).

80 marks

This paper will be weighted at 50% of the final
total mark.

Paper 6 1 hou

Alternative to Practical
This paper will test assessment objective AO3.

Questions will be based on the experimental
skills in Section 7.

The paper is structured to assess grade ranges
A*-G.

40 marks

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

6 Cambridge IGCSE Chemistry (0620)
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Candidates who have studied the Core syllabus content, or who are expected to achieve a grade D or below
should be entered for Paper 1, Paper 3 and either Paper 5 or Paper 6. These candidates will be eligible for
grades C to G.

Candidates who have studied the Extended syllabus content (Core and Supplement), and who are expected
to achieve a grade C or above should be entered for Paper 2, Paper 4 and either Paper 5 or Paper 6. These
candidates will be eligible for grades A* to G.

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Chemistry (0620) 7
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Paper 5 — Practical Test

Question 1

Example Candidate Response — Question 1, High Examiner comments

1 You are going to investigate what happens when two different metals, iron and magnesium, react
with aqueous copper(ll) sulfate

Read all the instructions carefully before starting the experiments.

Instructions
You are going to carry out two experiments.

(a) Experiment 1

Use a measuring cylinder to pour 25cm® of agueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250cm® beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record
your results in the table. '

At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record
your results in the table.

time/s 0 30 60 90 120 150 180 210 240 270 300
temperaiurn. | 50| IS | 55 | 220930 QhDW WSS [ B0[50[28:.0
PIES

[2]
(b) Experiment 2
Empty the polystyrene cup and rinse it with water.
Use a measuring cylinder to pour 25cm® of aqueous copper(ll) sulfate into the polystyrene

cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature
of the solution and then the temperature after 30 seconds and 60 seconds. Record your results

in the table.
At 60 seconds add all of the magnesium to the aqueous copper(ll) sulfate and stir the mixture .
continuously with the thermometer. o Experiments 1 and 2 have been
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record Completed successfully. Both tables
your results in the table. of results are completed correctly
_ and they are comparable to the
time/s 0 30 60 90 120 150 180 210 240 270 300 SUperVisor'S results
temperatire 101y, 920.520S | FHYB6:3|$6.0/95-0| %35 -0/ 18-3[ 765
o N Mark awarded for (a) = 2 out of 2

Mark awarded for (b) = 2 out of 2

8 Cambridge IGCSE Chemistry (0620)
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(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label the graphs.

temperature

/°C

0TI “ |

80—

701+

60

50 AL

40

30

20

10

120 180

time/s

240 300 360

41

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

(ii)

135 seconds.

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

From your graph, deduce the time taken for the temperature of the mixture in Experiment 2

to change by 30°C after the magnesium was added.

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

Example Candidate Responses: Paper 5

Examiner comments

e All the points are correctly
plotted and the line graphs are
drawn smoothly. The graphs are
clearly labelled as requested.

Mark awarded for (c) = 4 out of 4

e The tie line is wrongly drawn
from 153 seconds. Credit is given
for reading the value from this tie
line.

Mark awarded for (d) (i) = 1 out of 2

o The tie line shows the candidate
understands that the temperature
will have risen to 20.5 + 30 =
50.5°C. The time of 78s is correct
but 60 seconds need to be
subtracted from this value because
the time required is after the
magnesium has been added.

Mark awarded for (d) (ii) = 1 out of 2

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 1, High

(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

(f) Suggest an advantage of taking the temperature readings every 15 seconds.
Mok esemait. (e\lohie (eoutls ovears e con judee
M(O&ﬁc&\’(\nﬁ&o&h@\\rﬁt\ﬁﬁ ...................................... 2

(g) Explain why a polystyrene cup is used in the experiments and not a copper can.

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

[Total: 18]

Examiner comments

6 The candidate realises the
reaction is finished. After 1 hour the
mixture would have returned to the
initial temperature recorded in the
table as 20.5 °C.

Mark awarded for (e) = 2 out of 2

0 Credit is given for ‘more results’
but the point about reliability is
ignored because it is not relevant.
Understanding that the resultant
graph would be a smoother/better
curve would have gained full credit.

Mark awarded for (f) = 1 out of 2
0 The candidate shows
knowledge and understanding of
the properties of polystyrene.

Mark awarded for (g) = 2 out of 2

Total mark awarded = 15 out of 18

How the candidate could have improved the answer
The candidate lost marks by not reading the questions carefully, e.g. drawing the wrong tie line. Careful
reading was required, especially when answering the more difficult questions.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Response — Question 1, Middle Examiner comments

1 You are going to investigate what happens when two different metals, iron and magnesium, react
with aqueous copper(ll) sulfate.

Read all the instructions carefully before starting the experiments.

Instructions
You are going to carry out two experiments.

(a) Experiment 1

Use a measuring cylinder to pour 25cm? of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250cm? beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record
your results in the table,

At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record
your results in the table.

time/s 0 30 60 90 120 150 180 210 240 270 300
temperature : > % ) 4
1°c B [t72 17| 320|272 |22] 22|23[23 |24

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

Use a measuring cylinder to pour 25cm? of aqueous copper(ll) sulfate into the polystyrene
cup. Putthe polystyrene cup into a 260 cm® beaker for support. Measure the initial temperature

of the solution and then the temperature after 30 seconds and 60 seconds. Record your results o Both experiments have been
in the table. .

carried out. The tables of results are
At 60 seconds add all of the magnesium to the aqueous copper(ll) sulfate and stir the mixture completed correctly. The first three
continuously with the thermometer. . ..

readings should be similar to show
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record the instructions have been fO”OWGd as
your results in the table.

requested.

time/s 0 30 60 90 120 150 180 210 240 270 300
tomporature | - B % |60] = |%0|® | 7%|77| 74 -3 Mark awarded for (a) = 2 out of 2
(1] @ Mark awarded for (b) = 2 out of 2

Cambridge IGCSE Chemistry (0620) 11
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Example Candidate Response — Question 1, Middle

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

9077 11T INEE| I B

temperature
/°C

XA e, 1
([ 1 I 1

240 300 360

[4]

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

,,,,,,, AV Co e

(i) From your graph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer

Examiner comments

9 All points are plotted correctly.
The line graphs are not smooth and
go up at the end so only partial credit
is given for the labels.

Mark awarded for (c) = 3 out of 4

9 The tie line is incorrectly
positioned at 138s but credit is given
for the value.

Mark awarded for (d) (i) = 1 out of 2

Q The candidate shows a good
understanding of the steps required to
work out the answer. The tie line at
48 °C is clearly shown.

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

Cambridge IGCSE Chemistry (0620)
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(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

=
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o,
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[Total: 18]

Example Candidate Responses: Paper 5

Examiner comments

6 The candidate does not give an
explanation for a correct answer in
terms of the reaction finishing.

Mark awarded for (e) = 1 out of 2

6 Reference to accuracy alone is
not enough. The idea of more
readings leading to a smoother graph
is required.

Mark awarded for (f) = 0 out of 2

0 The idea that copper conducts
heat gains credit. There is no
explanation in terms of heat losses
causing errors in the results.

Mark awarded for (g) = 1 out of 2

Total mark awarded = 12 out of 18

How the candidate could have improved the answer
The two graphs drawn were not smooth. Graphs should be straight lines drawn with a ruler or smooth

curves.

No explanations were given in response to questions with the command word ‘Explain’.

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 5

Example Candidate Response — Question 1, Low Examiner comments

1 You are going to investigate what happens when two different metals, iron and magfﬂ"é’sﬁm, react
with aqueous copper(11) sulfate.

Read all the instructions carefully before starting the experiments.

Instructions
You are going to carry out two experiments.

(a) Experiment 1

Use a measuring cylinder to pour 25cm® of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250 cm?® beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record
your results in the table.

At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record
your results in the table,

time/s 0 30 60 90 120 150 180 210 240 270 300

templfrCamre | A L S LA R L |anS 23 2523-523\5—

[2]
(b) Experiment 2

0 Experiments 1 and 2 have been
Empty the polystyrene cup and rinse it with water. o carried out successfully.

Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene

cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature Both tables of results are Comp|eted
of the solution and then the temperature after 30 seconds and 60 seconds. Record your results

in the table. correctly.
é;r?t?nsuii‘;?:\snvﬁgc:hﬂllcr:fetr':r?oTnZ?ngiumto the aqueous copper(I1) sulfate and stir the mixture Mark awarded for (a) =92 out of 2
;Iloeue:sr:rseutl?sei;etmhget;a&l:e of the mixture every 30 seconds for 300 seconds (5 minutes). Record Mark awarded for (b) =2 out of 2
time/s 0 30 60 90 120 150 180 210 240 270 300
temperatre |\ A\ | 14| 1279145 | 31/ 95 | 3% |91.5| 79| 99
[2]
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Example Candidate Response — Question 1, Low

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

Clearly label the graphs. — Experim enks Y
— Expntw\e_rﬂs 2
O EesmmmEmmsmamEEEEREREEEEREES

I 2 NN ‘j.g::l
| e
T

80-H-HHHHHH

7011111

60-HHHHHHHHHH

temperature HHHHH ! I I (| I .
e 50117 HH HHHH ! :

a0 SES8EAEAERARED i

30

10 ! ! L
0 60 120 180 240 300 360

time/s
[4]

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

(3] e «C 2]

(i) From your graph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer.

Example Candidate Responses: Paper 5

Examiner comments

9 All points are plotted correctly
and the graph is smooth.

Mark awarded for (c) = 4 out of 4

e The candidate has read the value
correctly but fails to show clearly on
the grid how the answer is worked
out.

Mark awarded for (d) (i) = 1 out of 2

0 There is a lack of knowledge and
understanding.

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

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 5

Example Candidate Response — Question 1, Low Examiner comments

(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

s geting. lower. Becanse.. the witxtare 7o ... © The candidate gives a vague

answer which is not enough to gain

@’Wﬂtﬁﬂlﬂ ...... L Olﬁ{ ............................................................................... (2| credit. The explanation that the
d . (5] reaction is finished and the
(f) Suggest an advantage of taking the temperature readings every 15 seconds. temperature of the mixture would

1 " _ _ . return to room temperature is not
we.can. see.mare. details while Tt changing.... | reaised P

Mark awarded for (e) = 0 out of 2

G No appreciation is evident here
that more results would be obtained
= 21| which would result in a smoother

:>,-<<.<.u.‘ ...... J'J ...... L ‘"7:7' PETTPITTTTIN 5 6000000000400 80000000088I080008NEN0atnasiassssssssssssnnsstinnssss ra h
Because thw daewiTeals W‘Z?M he able to  [motar 18| 9P
Teacks wWith Lopper L—am,e Mark awarded for (f) = 0 out of 2

e There is a lack of knowledge and
understanding about the insulating
properties of polystyrene results in a
guessed answer.

Mark awarded for (g) = 0 out of 2

Total mark awarded =9 out of 18

How the candidate could have improved the answer
The instruction to ‘Show clearly on the grid...’ was ignored.

More detail was needed in answers which showed a vague approach and a lack of knowledge and
understanding.

Common mistakes candidates made in this question
e Line graphs were not smooth.

o Tie lines were incorrect.
e Not giving explanations when requested.

¢ Not giving the number of points indicated by the mark allocation of the question.
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Question 2

Example Candidate Response — Question 2, High

2 You are provided with two solutions, solution @ and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.
tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.
(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas

given off.
Record your observations.
anﬂ rak )
l\,ﬁ? ........ e WJYTMQA ...... \’“’I\M- ..... desduke 2
(iii) Add a sfrf)atula measure of sodium carbonate to the thm@portion of solution Q. Test the gas
given off.

Record your observations.

(iv) Add a few drops of dilute nitric acid and about 1cm? of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

(Mt

tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

(i) Measure the pH of the first portion of solution R.

o M N e | (O ......................... o .............................................. [

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube,
Record your observations.

Example Candidate Responses: Paper 5

Examiner comments

o pH value is in the correct range
(0-=-3).

Mark awarded for (a) (i) = 1 out of 1

e Fizzing is observed. The correct
tests on gases are produced and
the results of the tests are clearly
stated.

Mark awarded for (a) (ii) = 2 out of 2

Mark awarded for (a) (iii) = 2 out of

2

e The expected observation is
given.

Mark awarded for (a) (iv) = 1 out of
1

o pH value is in the allowed range
(10-14).

Mark awarded for (b) (i) = 1 out of 1

e The wrong result is given for
when excess aqueous sodium
hydroxide is added. The answer
should be insoluble.

Mark awarded for (b) (ii) = 1 out of 2

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 5

18

Example Candidate Response — Question 2, High

(iii) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about
5 minutes.
Record your observations.

(iv)

Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and
shake the mixture.
Record your observations.

(c) Identify solution Q.

(d) Identify solution R.

[Total: 16]

Examiner comments

@ The precipitate is incorrectly
described as yellow instead of
brown.

Mark awarded for (b) (iii) = 1 out of
2

0 The candidate fails to note the
presence of a precipitate.

Mark awarded for (b) (iv) = 0 out of
1

Mark awarded for (c) = 2 out of 2

6 The candidate fails to work out
that the pH value of 10 obtained in
(b) (i) indicates the presence of
hydroxide ions. The presence of
iodide ions has been inferred from
an erroneous observation in (b) (iii).

Mark awarded for (d) = 0 out of 2

Total mark awarded = 11 out of 16

How the candidate could have improved the answer

Some observations were not fully described, e.g. dark green precipitate was only given as dark green.
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Example Candidate Response — Question 2, Middle

2 You are provided with two solutions, solution Q and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas

given off.
Record your observations.

.\:\v&\\-\l & é wl wL\&m ........ .y \..‘.)f ..... ; ‘f’l"LWﬂ %uf*l 2]

% popcd TOEN lragen
(iii) Add a spatula measunfe of sodium carbonate to the th(;d pdrtion of solution Q. Test the gas
given off.
R(—icord your observations.
b,,vui L
Aurned

(iv) Add a few drops of dilute nitric acid and about 1cm? of aqueous barium nitrate to the fourth
portion of solution @
Record your observations.

Clousy p&L‘PMQ ,,,,,, Q rmw‘l ...... Q‘cm ...... ‘:O(‘jwmsgdm o

tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.
(i) Measure the pH of the first portion of solution R
T . | T B 1]
(i) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube

Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.

Example Candidate Responses: Paper 5

Examiner comments

o pH is in the correct range (0-3).
Mark awarded for (a) (i) = 1 out of 1

G Bubbles are seen and recorded.
The lighted splint test is stated and
the result obtained gains full credit.

Mark awarded for (a) (ii) = 2 out of 2

9 Bubbles are recorded and
‘limewater turns cloudy’ is the
expected test for carbon dioxide
gas.

Mark awarded for (a) (iii) = 2 out of 2

G Cloudy, milky and turbid are not
specific descriptions for a positive
sulfate test. White precipitate is
specific.

Mark awarded for (a) (iv) = 0 out of 1

Mark awarded for (b) (i) = 0 out of 1

6 The candidate shows a lack of
knowledge and understanding of the
use of aqueous sodium hydroxide to
identify metal cations.

Mark awarded for (b) (ii) = 0 out of 2

Cambridge IGCSE Chemistry (0620)
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Example Candidate Responses: Paper 5

Example Candidate Response — Question 2, Middle

Examiner comments

(iii) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about
5 minutes.
Record your observations.
darng d from elo colowdeny gcb\"“'t"“"\ ko

N Mhe some . ,
(iv) Add a spatula measure of iron(II) sulfate crystals to the fourth portion of solution R and
shake the mixture.

Record your Dbstar\ﬂationsi l-p\b-*‘-\é“ @ -
Ju\rnté LLLQJ e fo &xr,“ L‘if? ________ .
(c) Identify solution Q.
.......... F ‘TAfuL;”‘q‘Jc"‘}e’e s 1

(d) Identify solution R.

________ amMonun seesheene soklle @

[Total: 16]

Mark awarded for (b) (iii) = 1 out of 2

6 The formation of precipitates in (ii)
and (iii) is not recorded.

Mark awarded for (b) (iv) = 0 out of 1

e Solution Q is sulfuric acid. Hydrogen
sulfate is allowed as an alternative
name.

Mark awarded for (c) = 2 out of 2

6 Solution R is aqueous calcium
hydroxide. This is a guessed answer.
Incorrect observations made earlier in
the question lead to this error.

Mark awarded for (d) = 0 out of 2

Total mark awarded = 8 out of 16

20

How the candidate could have improved the answer
Greater clarity and detail were needed when recording observations of tests carried out.
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Example Candidate Response — Question 2, Low

2 You are provided with two solutions, solution Q and solution R.
Carry out the following tests on solution @ and solution R, recording all of your observations at each
stage.
tests on solution Q

(a) Divide solution @ into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your observations.

(iii) Add a spatula measure of sodium carbonate to the third portion of solution Q. Test the gas
given off. i
Record your observations.

%Au,;//m%}%

(iv) Add a few drops of dilute nitric acid and about 1 cm? of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

T 1 Sk N

(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

tests on solution R

(i) Measure the pH of the first portion of solution R.

PH o Z

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.

.................................................................................................................................... - [2]

Example Candidate Responses: Paper 5

Examiner comments

o Solution Q is sulfuric acid. pH is in
the correct range (0-3).

Mark awarded for (a) (i) = 1 out of 1

9 The candidate does not record the
observation that the mixture
fizzes/bubbles. A test result is given but
the test using a lighted splint is not
given.

Mark awarded for (a) (ii) = 0 out of 2

9 No observation is given. The
candidate shows a lack of knowledge
and understanding — the gas tested is
thought to be oxygen instead of carbon
dioxide.

Mark awarded for (a) (iii) = 0 out of 2

9 The vague description of a milky
precipitate instead of a white precipitate
is penalised.

Mark awarded for (a) (iv) = 0 out of 1

6 Solution R is aqueous calcium
hydroxide and a pH in the allowed
range (10-14) gained credit.

Mark awarded for (b) (i) = 1 out of 1

@ The formation of a white precipitate
which does not dissolve in excess
aqueous sodium hydroxide is the
expected observation.

Mark awarded for (b) (ii) = 0 out of 2

Cambridge IGCSE Chemistry (0620)

21



Example Candidate Responses: Paper 5

Example Candidate Response — Question 2, Low Examiner comments

(iii) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about o The candidate recognises the
5 minutes.

Record yqur observations. formation of a solid but no colour is
d described. No credit is given as a
brown precipitate is not described.

Mark awarded for (b) (iii) = 0 out of 2

(iv) Add a spatula measure of iron(l1) sulfate crystals to the fourth portion of solution R and
shake the mixture.

Record your obstho s Q The formation of a precipitate is
____________ Dﬂﬂi_% /FWM_ [ recorded but the colour is described as

black instead of green.

(c) Identify solution Q.

, Mark awarded for (b) (iv) = 0 out of 1
2 LL/(A/“’\Q .................................................. . 2]
0 The candidate is unable to conclude
(d) Identify solution R. that an acid is present despite the
.......... Ppvmmondinn @ | comectresultfor the testin (a) ().

[Total: 16] Mark awarded for (c) = 0 out of 2

@ The presence of hydroxide ions has
not been inferred from the test in (b) (i).

Mark awarded for (d) = 0 out of 2

Total mark awarded = 2 out of 16

How the candidate could have improved the answer
The candidate needed to describe the tests carried out as well as the results obtained from the tests.

The candidate showed a lack of knowledge and understanding.
Common mistakes candidates made in this question

e Making careless observations lacking the detail necessary to correlate with the marks allocated.

e Not using the practical notes provided to identify substances from the results obtained from the tests.
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Example Candidate Responses: Paper 5

Question 3

Example Candidate Response — Question 3, High Examiner comments

3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table.

name of substance properties of substance
water liquid, boiling point 100°C

sodium carbonate solid, soluble in water
silica solid, insoluble in water |

Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid
cleaner. You are provided with common laboratory apparatus.

6]
. [Total: 6]
D ¥ Moowwre  30am® of Lapid Suaner i e
lauoratle, .
CHEV - Asdh s popu
@i‘:@’ﬁ i W@Mr o o M@m&
% \ o I B‘*LTCD:—’ M ;
S i oy At o
N 1) poah ook o codonor fe
by On A
Bfm m Oi& Sl 160°C ond cerdenas
o Tl ' sl 1 g

o Silica is separated by filtration.

9 Water obtained by heating and

&) Tedy we wdﬂx\ﬂfld Lhw Moot : condensing vapour scores both
) Wﬁﬁ WX Mmﬁwa_

marks.
b waed oNn
[

e Sodium carbonate is separated
out as crystals after cooling.

Total mark awarded = 5 out of 6

How the candidate could have improved the answer
The silica was separated by filtration. However, the candidate failed to purify the silica by washing it with
water and then drying.
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Example Candidate Responses: Paper 5

Example Candidate Response — Question 3, Middle Examiner comments

3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table.

name of substance properties of substance
water liquid, boiling point 100°C

sodium carbonate solid, soluble in water
silica solid, insoluble in water

Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid
cleaner. You are provided with common laboratory apparatus.

< r 2 ] /
‘-)ﬁ?" { 1 il ‘5’4/ )L A‘ it s %}({5/'} ....... e, Sese, ;

...... Vo T (S G O £ RN (B o L T

o Silica is obtained from the

A, s BT il 2 ey mixture by filtration. The idea of
........... Famned The....Sold ool be P he Slea purifying the silica by washing it
51/u'¢‘j<ﬁ ........ Au/ C‘// / L (Tmaming lagid A with water and then drying the
R T T R residue is not realised.
[’17{:“’1 ........ Fil o Seelian....... A b / fe ...............................

St b Coal... dizn.... ff.é......;;ﬁﬁ.n ...... colleeted ... 5t ... @ sodium carbonate is separated
‘ by evaporation.

-------------- B A T R s s S 0 e e e i e e [6] e The Cand'date Separates the
(Total: 6] | water successfully in Steps 1 and 2.

Total mark awarded =4 out of 6

How the candidate could have improved the answer
The silica was separated by filtration. However, the candidate failed to purify the silica by washing it with
water and then drying.
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Example Candidate Responses: Paper 5

Example Candidate Response — Question 3, Low Examiner comments

3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table.

name of substance properties of substance
water liquid, boiling point 100°C

sodium carbonate solid, soluble in water
silica solid, insoluble in water

Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid
cleaner. You are provided with common laboratory apparatus.

Flka.. fhe.. | cleanon... ..ol /’Ailxzf ...........
@ujf 1. %&Mt%ﬁwuﬁ ............ W ......................... m

o The candidate separates the
silica from the mixture but does not
purify it by washing with water and
..................................................................................................... | deving Distillation separates the
................................................................................................................................................ 6] | water. There is no detail as to how
the sodium carbonate is obtained.

[Total: 6]

Total mark awarded = 3 out of 6

How the candidate could have improved the answer
The silica was separated by filtration. However, the candidate failed to purify the silica by washing it with
water and then drying.

The candidate failed to separate the sodium carbonate from the mixture.

Common mistakes candidates made in this question
o Failing to purify the silica obtained from filtration.

e Separating the water successfully by heating the mixture but not mentioning condensing/cooling the
vapour to obtain the liquid.

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

4

Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

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

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

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

Question Paper 31, June 2016

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

Question Paper 41, June 2016

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

Question Paper 61, June 2016

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

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

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

How to use this booklet

Example Candidate Response - middle Examiner comments

1 Prolons, neutrens and elecirons are subalomic particles,

The candidate needed to
o how orobin et Q .
(a) Ebrun:laﬂntabhlu fhe relative mass and rélative charge of a an and an realise that relative charge

[ paricle |  rolatvemass | relative charge / N

Examiner comments are \

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

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

\_ / eak. uath, sane. pafan. | helps your learners to

- —ewromd.. .. @) .. @| refine exam technique.
(i} Explain why the two isolopes. of bromine have the same chemical properties. \\
BemuiR. tney. 0. of. M. SR, Clemenk. . Mol Same........ ISOTOpEs OT Dromine naving
the same number of outer
PASNRE. O RIOTRIT s s 1| electrons.
(¢} The table shows the number of protons, neutrons and slectrons in.some aloms and long. Mark awarded for(b) =
Complete the table. 2outd

How the candidate could have improved the answer

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

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

Common mistakes candidates made in this question

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

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

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

Cambridge IGCSE Chemistry (0620) 5



Example Candidate Responses: Paper 6

6

Assessment at a glance

All candidates must enter for three papers.

Core candidates take:

Paper 1 45 minutas
A multiple-choice paper consisting of 40 items
of the four-choice type.

This paper will tast assessment objectives
A07 and ACZ. Questions will ba basad on the
Core syllabus content.

This paper will be weighted at 30% of the
final total mark.

Paper 3 1 hiour 15 minutes

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

This paper will tast assessment objectives
ADT and AC2. Questions will be based on the

Core syllabus contant.

80 marks

This paper will ba weighted at 50% of the
final total mark.

Extendad candidates taka:

Paper 2 45 minutes
A multiplechoice paper consisting of 40
iterns of the four-choice type.

This paper will test assessment objectives
ADT and AD2. Cuestions will be based on
the Extended syllabus content {Core and

Supplament).
This paper will be weighted at 30% of the
final total mark.

Paper 4 1 hour 15 minutes
A owritten paper consisting of short-answer
and structured guesticns.

This paper will test assessment objectives
AD1T and AD2. Questions will be based on
the Extended syllabus content {Core and
Supplament).

80 marks

This paper will be weightad at 50% of the
final total rmark.

All candidates take

gither:

Paper 5
Practical Test

Questions will be based on the experimental
skills in Section 7.

The paper is structured to assess grade ranges
A5
A0 marks

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

1 hour 15 minutes

This paper will tast assessment objective ACZ.

or

Paper 6 1 hour

Altarnative to Practical
This paper will test assessment objective AC3.

Cuestions will be based on the experimantal
skills im Saction 7.

The paper is structured to assess grade ranges
Ar_G
40 marks
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Example Candidate Responses: Paper 6

Paper 6 — Alternative to Practical

Question 1

‘ Example Candidate Response — Question 1, High

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

L racao
Colitmn

water and
ethanol mixture

& '1’\) oo e

D a/ﬂd
(a) Complete the boxes to name the apparatus. [2]
(b) Label the arrows on the condenser. [1

(c) Identify one mistake in the apparatus.

O«QPU:)\DS ..... Yeob kD bca/liefo ............................... i1

(d) Wh;(c\h |I8u ewould collect first? Explaln your answer.

D b@lbl(\.... .6

omb

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

[Total: 7]

Examiner comments

0 The mark scheme has
‘fractionating column’ but the
answer given is close enough to
score a mark

9 ‘Water' is all that was
required for each of these labels,
but the answers given are still
better.

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

Mark awarded for (a) =
2 out of 2

Mark awarded for (b) =
1 out of 1

0 The candidate does not use
the wording in the mark scheme,
but it is clear from their answer
that they understand this.

Mark awarded for (c) =
1 out of 1

6 An incorrect answer has been
crossed out and replaced with the
correct one. It is important that
incorrect answers are completely
deleted by candidates. If two
conflicting answers are given, no
marks are scored.

Mark awarded for (d) =
2 out of 2

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

Mark awarded for (e) =
1 out of 1

Total mark awarded =
7 out of 7

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

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

8 Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Middle

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

buicerss @

t\’i‘)od e
Stond
- (a) Complete the boxes to name the apparatus. 2]
(b) Label the arrows on the condenser. [1]

. (c) Identify one mistake in the apparatus.

ey |, Qppmﬁkpmmx\@ W S Y S

(d) Which liquid would collect first? Explain your answer.

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

............ wamsemm/wmpe:m@ 1]

[Total: 7]

Examiner comments

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

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

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

Mark awarded for (a) =
1 out of 2

Mark awarded for (b) =
1 out of 1

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

Mark awarded for (c) =
1 out of 1

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

Mark awarded for (d) =
2 out of 2

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

Mark awarded for (e) =
0 out of 1

Total mark awarded =
S5outof7

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

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

name here.

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

10  Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 1, Low

1

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

meqs’uﬁn?
cylinder o

water and
ethanol mixture

heat
Tripe) © / \

(a) Complete the boxes to name the apparatus. [2]
(b) Label the arrows on the condenser. [1]

Cg\\eo\-‘“7
(c) Identify one mistake in the apparatus. H ak a\f;ph?a m.? bwreH e.

(d) Which liquid would collect first? Explain your answer.
NAYEY.y beconwse. . it il -Gk sepem"\‘ﬁé Arom
.ethana)] . 9 ................................................................................................... 2

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

Fnraccurai‘f’},ea«l-sn/qa M

[Total: 7]

Examiner comments

0 The candidate appears not
to know the name of this piece
of apparatus, perhaps because
they haven’t seen or done this

experiment.

9 No answer given here.
Candidates sometimes fail to
answer questions which do not
involve writing an answer on a
line.

9 Correct and to the point.

Mark awarded for (a) =
1 out of 2

Mark awarded for (b) =
0 out of 1

0 Here the candidate has
deleted a correct answer only
to replace it with a wrong one.
The use of the word ‘burette’
makes it wrong even though
the word ‘collecting’ has been
added. It is not wise for
candidates to use words which
they don’t understand.

Mark awarded for (c) =
0 out of 1

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

Mark awarded for (d) =
0 out of 2

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

Mark awarded for (e) =
0 out of 1

Total mark awarded =
1outof 7

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

12

How the candidate could have improved the answer

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

Common mistakes candidates made in this question

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

Cambridge IGCSE Chemistry (0620)



Example Candidate Responses: Paper 6

Question 2

Example Candidate Response — Question 2, High Examiner comments

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

Na,CO,(aq) + 2HCI(aq) — 2NaCl(aq). + H,0(l) + CO,(g)
Three experiments were carried out. B
(a) Experiment 1
Usiﬁg a measuring cylinder, 25cm?® of aqueous sodium carbonate were poured into a conical
giill;olphthalein indicator was added to the conical flask.
A burette was filled up to the 0.0cm?® mark-with solution A of dilute hydrochloric acid. A was

added to the flask, until the solution just changed colouir.
Use the burette diagram torecord the reading in the table:

12

=1

w

IJI|[IH T I|III'I|IIII|IHI

14

final reading

Experiment 2

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

initial reading final reading
) experiment 1 . experiment 2
|final burette reading/cm® 1%.2 3G9
initial burette reading/cm?® o) i 1%
o Mark awarded for (a) =
difference/cm? 129, 6tk 4 out of 4

[4]

Cambridge IGCSE Chemistry (0620) 13



Example Candidate Responses: Paper 6

14

Example Candidate Response — Question 2, High

(b) -What colour.change-was observed:in-the flask in experiment 2?

from ............ T \TVIE SRR 0 eeritereiienn O ‘.CC\XX%E, ................................ [1]

{c) Experiment3
Experiment 1 was repeated using solution B of acid instead of solution A.

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

E—3
=—o9 ,
i—w i
initial reading ) final reading
experiment 3
final burette reading/cm?® 6 5 A
initial burette reading/cm® e
initial .
difference/cm? £

[2]

(d) Suggest one-observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate.

.................................. Eferves. ence..... 0nah.... bahhta.... dh. 0. LODMACSS.... § 8. [1]

i

(e) Complete the sentence below. ; (corloon Soxade)

Experiment ... 2.... needed the largest volume of hydrochloric.acid to change the colour of the
indicator. 1]

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

........................ u&mﬁj«&urekbeo 1]

Examiner comments

Mark awarded for (b) =
1 out of 1

Mark awarded for (c) =
2 out of 2

Mark awarded for (d) =
1 out of 1

Mark awarded for (e) =
1 out of 1

Mark awarded for (f) =
1 out of 1

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

Cambridge IGCSE Chemistry (0620)




Example Candidate Responses: Paper 6

Example Candidate Response — Question 2, High Examiner comments

@‘3&\ d;b‘ 9 ‘No change’ is correct but
(2 : .
bt X the reason given does not
ov . .
{g) What would be the effect on the resuits, if any, if the solutions of sodium carbonat‘é were rea"y apply' The candidate is
warmed before adding the hydrochloric acid? Give a reason for your answer. perhaps implying that the
effect on results ....... RS ND..L hangé e Consent:atllon OI tf;]e q
P . . < carbonate Is not changea as
<\ s ; g .
\ﬂz\b reason ... HE... Hard  do. < BECNPOS ... &Gdium...(...rca.(.-h\.’.'?f....mcf’sg\n....‘t.z..] a result, but this is not
explicit.
(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used'in experiments 1 and:3.
K s ) e o ol Mark awarded for (g) =
LEXperionen SCQ... 000N, VO, k. Epestrnent.. . 1] 1 out of 2
s — 4 Q24
(ii) Use your answer to (h)(i) to deduce how the concentration of solution A differs from that
of solution B. i i
A fan 0 9 The candidate gives the
e SONSTON . B 8O co R CENN AT . (donbied. . golutiee [1] ratio as 2:1 but an answer
: B . ’ .
written as words would still
(i) Suggest a different method, using 'standard laboratory chemicals, to détermine which of the have scored the mark.

solutions of dilute. hydrochloric acid, A or B, is more concentrated.

e DEING A2 S0me L 0SS and L paecke. L Size. QL TR NG ... .
3 0 The candidate has

..... m E!:gxt@gmugms‘wm\;OIdddaLMhqupﬂa.‘h:c\ohiccd Spotted that this means a
...... HOSIC ... ACQ..... & Lnooon... YOlume..... & Solshso A (5em) o twofold difference in
concentrations but
e sk Sontal FIOSK o andl L mMERSWEE.. Mo IOUT...o....q0:8.. {hydn ’
9 “ g thgliogen) unfortunately, has not
o RBONCHSE. ... VL. L. PEFaAL . ANE .. Lopegt..... i, .40l von.... ... [3] thought this through and
(some  voluMe & 250mi)  n e ohe  hosk |, mealve  he ives the wrong acid as the
e 4 gas  prdotinn OV he $AmE twme. Compar€e  [Total 17] g g
ohe fuowr” produced  more 905 mat e ingval has mor more concentrated.

concentrebed  agd  AolBur -

Mark awarded for (h) =
1 out of 2

6 Correct reactants.

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

One mark lost.

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

Mark awarded for (i) =
2 out of 3

Total mark awarded =
14 out of 17

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

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

(i) The candidate should have included more detail, in what was a correct answer, to gain full marks.
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Example Candidate Responses: Paper 6

Example Candidate Response — Question 2, Middle Examiner comments

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

NaZCOS(aq) + 2HCl(aq) —» 2NaCl(aq) + H,0(l) + COz(g)

,

Three expenments were carried out.
(a) Experiment 1

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

’1,%‘10*9 Thymolphthalein indicator was added to the conical flask.
A burette was filled up to the 0.0cm?® mark with solution A of dilute hydrochlonc acid. A was
added to the flask, until the solution just changed.colour.
Usé the burette diagram to record the reading in the table.

HIIIIII]I! () LLLLE LA Ll

final reading

Experiment 2

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

=—38

=

E—40

initial reading final reading:
experiment 1 . experiment 2
final burette reading/cm? H. -bcme o 40 .9 Cme The candidate is readlng the
el burefte reading o’ ] 2 scales as if they were measuring
i O.-Ocm 128em? cylinders and clearly hasn’t looked
difference/cm? [ 4. 2 0md Q7. G _ at the next main division in either
Ml | case. Only the differences are
correct.

Mark awarded for (a) = 2 out of 4

16  Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 2, Middle

(b) What colour change was observed in the flask in experiment 2?

FOM et IO TO -{ezd-oTanage 1]

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

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

E E
;JU ;17' )
initial reading | final reading
experiment 3
final burette readipg/ cm?® r—, 60“3 [F==1
initial burette reading/cm?® lo. i Cné e
difference/cm® 7 4 w\’s

[2]

(d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate. '

a-%xsm&mon ..................................................................................... o

(e) Complete the sentence below.
Experiment 8. needed the largest volume of hydrochloric acid to change the colour of the
indicator. [1]

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

....Q.&.i.r.\a...a,.......Uo,[umelﬁa‘..‘pipp@.. ettt sese e 1]

Example Candidate Responses: Paper 6

Examiner comments

9 Correct.

Mark awarded for (b) = 1 out of 1

9 Same error as in part (a).

Mark awarded for (c) = 1 out of 2

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

Mark awarded for (d) = 0 out of 1

Mark awarded for (e) = 1 out of 1

Mark awarded for (f) = 1 out of 1

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

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

effect on results ....lt:e,....xmchan QDOOIJ ke. %2-6“'

(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used in éxperiments 1 and'3.
.................................... IR U £

(ii) Use your answer to (h)(i) to deduce héw the concentration-of solution-A differs from that
of solution B. con dation c% 0
2ofed .O.t&m ld%;m ..... & 1

Solotbnﬂcsl:wtce -
(i) Suggest a different method, using standard laboratory chemicals, to determine which of the
solutions of dilute hydrochloric acid, A or B, is more concentrated

Sodmm erlaona ..... oncJ ﬂ\en achj ée 4®©m8 O’?‘ éam;o
...... Aaf&e HeL%bad. then.. oo e, fime. Yoo, Y2POOT...
ﬁ\ &)ov the. Oﬂ'\ox mmpbog ﬂ\a Qo ¥, ”ﬂwﬂ (B PR,
the. fime 0. thal the. &SZZQQL IS..onoe.. @ncgn{Y@+QA 'H'nn 3]

othexr One.

[Total: 17]

Examiner comments

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

Mark awarded for (g) = 0 out of 2

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

Mark awarded for (h) = 1 out of 2

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

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

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

Mark awarded for (i) = 2 out of 3

Total mark awarded =
9 out of 17

How the candidate could have improved the answer

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

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

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

candidate needed to say how the gas would be seen.

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

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

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

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

Cambridge IGCSE Chemistry (0620)




Example Candidate Responses: Paper 6

Example Candidate Response — Question 2, Low Examiner comments

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

Na,CO,(aq) + 2HCl(aq) — 2NaCl(aq) + H,O(l) + CO,(g)
Three experiments were carried out.
(@) Experiment 1

Using a measuring cylinder, 25cm?® of agueous sodium carbonate were poured into a conical
flask. .

Thymolphthalein indicator was.added to the conical flask.

A burette was filled up to the 0.0cm?® mark with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colour.

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

final reading

Experiment 2

Experiment 1 was repeated using methy! orange indicator instead of thymolphthalein.
Methy! orange is red-orange in acidic solutions and yellow in alkaline solutions.
Use the burette diagrams to record the readings in the table and complete the table.

-
N

L -

IIIII IIIIII’IIII

%

][lillll I IIHII[IIIIIIIII
w
©

:—"14
initidl reading © final feading:
] experiment 1 experiment 2
| final burette reading/cm? 12+ ' ' 79.2
initial burette reading/.cm" . O-\ ’ 2 . 8 : N 0 Correct readlngs are glven
difference./cm® 1 9.0 2L 4 here, but the lack of the .0 in

1 the initial reading for
experiment 1 loses a mark.
Mark awarded for (a) =

3 out of 4
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Example Candidate Response — Question 2, Low

i(b) What.colour ¢hange was .observed in the flask in experiment 2?

from .......RE4. = QLANGLE oo O Yé’l)awe ]

(¢) Experiment 3
Experiment 1 was repeated using solution B of acid instead of solution A.

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

= =1
%——9 5—16 ¢
i:——.l 9] %—17 ]
initial readingl final reading
» ~ experiment 3
final burette reading/cm? [ - ;
initial burette reaoﬁr;gl'cm3 B 9. *9
. t;.lifferencelcm3

o [2]

¢4

(d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate. k

........ @E{’jﬁvd,b{g;qyg{ormea’ [1]

{e) Complete the sentence below.
Experiment ‘3 needed the.largest volume of hydrochlaric acid to change the colour.of the

indicator. e [1]

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

Examiner comments

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

Mark awarded for (b) =
0 out of 1

Mark awarded for (c) =
2 out of 2

Mark awarded for (d) =
1 out of 1

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

Mark awarded for (e) =
0 out of 1

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

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

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

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

= i) FERET a5l misunderstood the question.
reason +b5$’@&mmcarbana¢ﬂ>%§ YA -3 r
6 @ Mark awarded for (g) =
, 0 out of 2
(h) (i) Determine the ratio of volumes of dilutehydrochlori¢ acid used:in eéxpériments 1 and 3.
[9‘8 o488 s e [1] 0 The candidate doesn’t
(i) Use your answer to (h)(i) to deduce how the concentration of solution A differs frorh that understand the concept of ratio
of solution B. and has simply added the two
The.yahio..af. gz Salaton Ais. highes. o1 values together.
mor € congentratTed .

{i) Suggest a different method, using standard laboratory chemicals, to determine which of the 0 Again, the candidate
solutions of dilute hydrochloric acid, A or B, is more concentrated. doesn’t understand about
MAsing.. Gomrias Buy. retle.. and. +h;rmo phihalein concentrations.

‘A lnn = a-
~Indicotor. .and.. g Ang . or lute.. }ﬁ@ Mark awarded for (h) =
edrochloric. @c)z} aho? b h @l t.... 2091 0 out of 2
Lolnxion. fo...the yor €. . concehtira. %’d
..... AN A B AN IS 010 KR O D3 A reo’ O This seems to be a mixture
_ o OF orange coloy- e G%Q of two methods, neitheri of
& ~w [Total: 17] which merits marks. Using

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

Mark awarded for (i) =
0 out of 3

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

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

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

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

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

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

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

Cambridge IGCSE Chemistry (0620)
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Question 3

Example Candidate Response — Question 3, High Examiner comments

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

tests observations

tests on solid C

Solid ¢ was added to distilled water in a
test-tube and shaken to dissolve.

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

Appearance of the solution. colourless liquid 0
The pH of the first portion of the solution was pH=7 A_perfeCt answer. A correct
tested. chemical formula would also

have gained full marks.
The marks are separate so

Dilute nitric acid was added to the second

portiori of the solution followed by aqueous cream precipitate ' either ‘sodium’ or ‘bromide’
silver nitrate., , alone or coupled with another
‘ ion would gain a single mark.
s, t
A flame test was carried out on solid C. yellow flame colour Mark awarded for (a) =
. , : 2 out of 2
(a) Identiy solld C. . o ‘ o @ ‘Chromium’ is not in the
Sodiwn, bwwide & 2 main body of the syllabus. This
- is a practical paper and any
(b) Describe the appearance of solution D. e candidate Wh% hlaks dﬁne the
\ ion tests would, like this
2N . ’
87\’@&\0“{ ....... %Q\M\(\B’f\ ...................... . . [11 candldate, know the correct
answer.
(c) Tests were carried out on solution D.
Complete the observations for tests 1, 2 and 3. Mark awarded for (b) =
1 out of 1
(i) testt

Drops of aqueous sodium hydroxide were added to solution D.

9 Again a perfect answer,

Excess aqueous sodium hydroxide was then added to the mixture. repeating what is included in
observations ..... 75@01\97\4@6\0\\\’0\\/@_ QBW\Q/ WL QK28 the ‘Tests for ions’ section of
the syllabus.
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Example Candidate Response — Question 3, High

(i) test2

Excess aqueous ammonia was added to solution D.

observations %F@SO\QKCPI\ Omo \3(0\\_& \f\&b\)\\\o\?_ AN ANTY Y o

(i) test3

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

Witke... psesspkole.

observations

i1

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

Suggest one safety precaution when.using chromlum(VI)

ANgss.. %\D\f%@ S . 1]
! [Totai: 10]
RSN VLR
agw«* “\0\
con | AN mgb\AaL
stk tolden (7]
goW\.J‘. !
1o Yrorndthon CInomiu (O chlodde
premidLier »
Noo

Examiner comments

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

6 A perfect answer.

Mark awarded for (c) =
6 out of 6

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

Mark awarded for (d) =
1 out of 1

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

Total mark awarded =
10 out of 10

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

3 Two substances, C and D, were analysed. Solid C was a.salt and solution D was an agueous
solution of chromium(III) chlorlde
The tests on solid C, and some of the observations, are in the following table.

tests ) ) ) observations

tests on solid C:

:Solid C was added. to distilled, water in a|
test-tube and shaken to dissolve.

"The solution was divided into two portions in’
test-tubes, and the following:tests carried out. .| N

Appearance of the solution. colouriess liquid
The pH of the first portion of the solution was pH=7
. |tested. 0 The candidate gains a
' — — — single mark for correctly
Dilute nitric acid was added to the second . ) ‘ identifying the bromide ion but
portion of the solution followed by aqueous : cream precipitate \ _ has not taken account of the

silver nitrate. . . .
flame test which gives sodium

as the other ion.

1 A flame test was carried outon solid C. yellow flame colour

Mark awarded for (a) =

_— 1 out of 2
(a) Identify solid C.
Lwite jon @ 2 P2} . .
If the candidate had carried
I - colution D. out the ion tests described in
(b) Describe the appearance of solution (2 the syllabus, they would know
b = = smmee . hlae lid\id 1 that the colour is green even
though the metal chromium
(¢) Tests were carried out on solution D. and its compounds are not
Complete the observations for tests 1, 2 and 3. mentioned elsewhere in the
syllabus.
(i) test1
Drops of aqueous sodium hydroxide were added to solution D. '}(Iark a]\c/varded for (b) =
' out of 1
Excess aqueous sodium hydroxide was then added to the mixture.
i il | Sofué .
observations ....§.4€.€ ... PH’( Q '['('H’/ AL b S 2! olunéle o The candidate has
Qe CX( 055 13} correctly learned this test and

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

(i) test2

0 The candidate knows this
precipitate is insoluble and so
gains one of the marks here.
(iii) test3 However, the ‘Tests for ions’
section of the syllabus
describes the colour as grey-
observations ’Nm‘?wc’c'(llh{-fw,rcﬁ(lgalvblf 6 green and this was the
description required to gain a

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

- Excess agueous-ammonia was added to solution D.

observations ;::...Q.[é.@;e."!d..»........ﬁ.;f...f.?.:.ﬁ‘.l.'.ﬂ./.‘-.'.‘iﬁ.ll."‘.ﬁ.........Laél.!:.%:...;..‘.).....;.iflﬂ!.'.".‘./ﬂ 6

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

Suggest one safety precaution when using chromium(VI).

o 6 The candidate knows that
St Ak 09, [1] this test yields a white

precipitate. However, they
[Total: 10] wrongly state that it is soluble

and this cancels out the mark
gained. Had the candidate
simply stated ‘white precipitate’
they would have gained the
mark. It is sometimes
inadvisable to add
unnecessary information.

Mark awarded for (c) =
4 out of 6

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

Mark awarded for (d) =
1 out of 1

Total marks awarded =
7 out of 10

How the candidate could have improved the answer

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

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

(c) (ii) The official description of this colour in the syllabus is ‘grey-green’. This was the answer expected.
(c) (iii) The candidate correctly gave ‘white precipitate’ but this mark was cancelled out by the wrong

statement that it was soluble. It was not necessary to state anything about solubility here, so if the candidate
had not added these words, they would have gained the mark.
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Example Candidate Response — Question 3, Low Examiner comments

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

tests observations

tests on solid C

‘Solid C. was. added to :distilled water in, a
test-tube and shaken to dissolve.

The solution was divided into two portions in|
test-tubes, and the following tests carried out:

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

0 The candidate misses the

Dilute- nitric acid was added to the second

portion. of the solution followed by. aqueous cream precipitate importance of the flame test
silver nitrate. ' and loses the second mark by
— . o - = writing ‘bromine’, which is not
Aflame test was carried out ori solid C. yellow flame colour the same as ‘bromide’, the
bromine ion which the test
shows.
(a) Identify solid C.
’ %WZM&MQG ............................................................................................ 21 Mark awarded for (a) =
0 out of 2

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

(b) Describe the 3arance of solution D.

(c) Tests'were carried out on solution D.

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

] 0 out of 1

(i) test1
Drops of agueous sodium hydroxide were added to solution D. 0 The mistake from pa rt (b)
Excess aqueous sodium hydroxide was then added to the mixture. is carried forward here. The
observations bet‘/ﬂﬂ?@' ......... YW;’Y ..... 9@” W']O"see cand@ate perhap§ has n_o .

Q" experience of testing for ions in

......... ‘ﬂﬁ [3] a practica' experiment_
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Example Candidate Response — Question 3, Low Examiner comments

(i) test2 . .
_ @ : 0 The candidate has given a
* Excessraqueous ammonia was added:to solution D. SR meaningless answer because
observations G% ......... K&D%’@'e ...... S ..... [2] they h.ave no pre_\ctlcal .
experience of this test. It is
(iii) test3 important that candidates

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

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

(d) Chromium(III) can be converted to chromium(VI). Chromium(VI) is hazardous. e No answer offered. This is

a very straightforward question
X for any candidate who has
KM@@QGQQ(MQ 1] attempted this part of the

practical syllabus.

Suggest one safety precaution when using chromium(VI).

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

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

Mark awarded for (d) =
1 out of 1

Total mark awarded =
1 out of 10

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

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

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

Common mistakes candidates made in this question

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

Example Candidate Response — Question 4, High

4 Calcium burns in aiir to form calcium-oxide. The reaction is vigorous and some of the calcium oxide
can be lpst as smoke. _
Plan an investigation to determing the maximum mass of oxygen that-combines to form calcium
oxide when 2g of calcium granules are bumnt in air. .

You are provided with common laboratory apparatus aiid caicium granules.

¢

N

I lowely, ondcocosionally. sgen Hhe criive 1o ol
NOR oo acugh: Nhen  28e- all o e calclom

O s v <ochedh, ek e o8 codBhore, wnive ~hen

O .cendon W10 colodiale PR s o exaeen
2 OSSOk Fhe “&J@‘*&%ﬁ%w

[Total: 6],

Examiner comments

0 One mark awarded for
weighing.

9 One mark awarded for
heating the granules.

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

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

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

0 One mark awarded for
reweighing the calcium oxide.

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

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

Total mark awarded =
5 out of 6

How the candidate could have improved the answer

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

mark.
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Example Candidate Response — Question 4, Middle

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

‘::%

&7 0(
e‘é‘d e.. 2.6k Coltinn. ramdes. in. gﬁmﬁ\ﬁmnuo\’ e O :)\iY

@'K"’R«u’\ ‘mu.&k \aé.‘-L b\eJ LorHa abs.. ‘\‘me\ j&; f:n.d' ...........
'& ma(%fm Coppex.eand.. puale. Hee ode nmside dmside...

QW\ML\)AW k%m"?f m\\MAwmm% h\\\ﬁfeﬂa‘(-\‘

. ‘\)( !P\\\jn ?ﬁvv\gm Nass. 04’ o%}mmr“é@%w%. 9 .....

ves...aroed. wemreﬁ Wa?m ................... 6

[Total: 6]

Examiner comments

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

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

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

0 One mark awarded for
reweighing the calcium oxide.

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

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

Total mark awarded =
3outof6

How the candidate could have improved the answer

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

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

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

L{.f,wgsg 0 :‘#) alr

g

om 8101”319&

b; a ‘ | o 0 Unfortunately, ‘heat’ has been
YOUQW+QJ<QO-6@Gm3€qT|rB»QQnC‘Px'“ll:l‘ncu}{{) crossed out here. This would have
_Gur....aohich. Containe. exyoen... Y. dake. the. Galeiom... scored a mark.

. th)l%o.nclp'acaeﬁqmﬂl‘ncs’c:)@%%{'@&l’{bb@\/&’u
g o,%la‘f‘k'(@mlcassi ...... the....aiv. osio ov%u]oainfl‘oH\Q

lie{kjoomouke@uwﬂo«z/snomra{v ..... J.9Y. .02

afv. Chmese...in.: \/ouﬂan&bﬂr{r)ofﬁmoka%(og ...........
‘oroclucac:'o.ncLH')@n:,foochackH@]n{}s'oJ Q)“;OQ)'Q}OYQ

......... JKQ-OJ"O’V\‘{Q A \‘J“CIQ{O-DCLQm TQ;¥+O+}7Q¢€J'EIOI 6
%\’é Odrlumg qooq@i;l: (100 Sob) ;’mF:fQ aiﬁ‘?'ﬁq‘rotal:[ei

ond  then Yoo easove the meoes o

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

9 A mark is awarded for
measuring the mass of the solid
produced.

Total mark awarded =
1 out of 6

How the candidate could have improved the answer

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

Common mistakes candidates made in this question

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