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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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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.

Cambridge IGCSE Chemistry (0620)
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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 C1eHas 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’.

Cambridge IGCSE Chemistry (0620)



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

() 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.

(g9) 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
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(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)
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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.

42  Cambridge IGCSE Chemistry (0620)



Example Candidate Response — Question 7, Middle

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

Cambridge IGCSE Chemistry (0620)
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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
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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.

Cambridge IGCSE Chemistry (0620)
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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

Cambridge IGCSE Chemistry (0620)
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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)



Cambridge Assessment International Education

1 Hills Road, Cambridge, CB1 2EU, United Kingdom

t: +44 1223 553554 f: +44 1223 553558

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cambridgeinternational.org
http://www.cambridgeinternational.org/

	Introduction
	Assessment at a glance
	Paper 3 – Theory (Core)
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5
	Question 6
	Question 7
	Question 8


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



