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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)


http://www.cambridgeinternational.org/support

Example Candidate Responses: Paper 4

How to use this booklet

Example Candidate Response - middle Examiner comments

1 Prolons, neuirons and elecirons are subatomic particles,

{a) Complele the table 1o show the relative mass and reldtive charge of a proton, a nautren and an The candidate needed to

eheciron, realise that relative charge
i needs a value, so +1 and -1

particle rolative mass relative charge were needed, rather than

Vo itive and negative for
pidhan o . posi g

I i, proton and electron
nEUtrEn | adeest O aewrial respectively. Also the relative
/ ; mass of aneutron is 1.
Answers by real candidates in exam e

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

your learners in the classroom to i pechzg

improve their skills. L where and why marks were
\ / chacaivel properies, awarded. This helps you to
- - “onene., iowl Same....|  interpret the standard of
AR G IR s | Cambridge exams and

helps your learners to

(€} The table shows the number of protons, neutrons and sectrons insome 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.

This paper will test assessment objoctives
AT and ACZ. Questions will be based on the
Core syllabus content.

This paper will be weightad at 30% of the
final total mark.

Paper 3 1 hour 15 minutes
A written paper consisting of short-answer
and structurad questions.

This paper will test assessment objectives
AOT and ACZ. Questions will be bassed an the
Core syliabus content.

Bl marks

This paper will be waightad at 530% of the
final total mark.

Paper 1 45 minutas Paper 2 45 minutas
A multiple-choice paper consisting of 40 itams A multiple-choice paper consizting of 40
of the four-choice typa. items of the four-choica type.

This paper will test assassment objectives
ADTand ADZ. Questions will be basad on
the Extended sylisbus content {Core and
Supplernent).

This paper will ba waightad at 30% of the
final total mark.

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

This paper will test assessment objectives
AT and ADZ. Questions will be basad on
the Extended syliabus content (Core and
Supplarment).

80 marks

This paper wili be weighted at 50% of the
final total mark,

All candidates taka

afthor:

Paper 5 1 hour 15 minutes
Practical Test

This paper will test assessment objective AD3.
Ouestions will be based on the experimantal
skills in Saction 7.

The papar is structured to assess grads rangos
ARG

AQ marks

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

o

Paper &6 1 hour
Altermative to Practical

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

Tha paperis structured to assess grade ranges
At

A0 marks

This paper will be weaightad at 20% of the final
toftal rmark.

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

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 labls to show the relative mass and relative charge-of 3 proton, a neutron and an

electron.
parficle relative mass relative charge
proton j +|
neutron. ' 0 . 0 } Mark awarded for (a) =
i ataciron 1 | ﬁ - ' - ' 3outof 3

13

(b) Bromine has two isotopes.
{i) Define the term isotope. of fle S elerment
i Fotopss. 0%, odams jotl. He some. nwmber of ...,
(ii) Explain why the tv-msoiopes of bromine have the same chemical properties.

%ﬁﬁ‘!{easmi- 21

Mark awarded for (b) =
4 outof 4

{c) The table shows the number of protons, neutrons and slectrons in seme atoms and ions.

8]
[Total: 12]

Complate the table,
pértidg. ' hurr';b.'.erof' nun'ibél:nf - mjﬁ'nhero;
protons __Deutrans slectrons An almost model
3 L 9 response to this question,
: - except for ‘F’ instead of ‘K’.
G- g B
* . _ Mark awarded for (c) =
19 22 18
F o _ . - : 4 out of 5

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)




Example Candidate Responses: Paper 4

Example Candidate Response — Question 1, Middle

1 Protons, neutrons 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’
- - S for proton and electron
neutron | edenost O ngwgial respectively. Also the relative
_" I . i mass of a neutron is 1.
. elactron T ﬂﬁﬁm‘-’e _

131 Mark awarded for (a) =

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

(i) Define the term isotope. .
15012003, AKe.. OO0, .G 2, 5002, RISETIR0k. N Sanve.. pin.
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.. ..
BT ool 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 atoms arid (ons, Mark awarded for (b) =
Complete the table. 2out4
— -n.umi:nar'pf l number of nmb&d ]
particie protons ' neuirdns ~ electrons
T | | 9 () The mass number (41) is
. — - missing.
= L1 12 L2 Mark awarded for (c)
FR — ' ark awarded for (c) =
O | © 2 . 4out5
Ry e ¢ nugkiny 3 P 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 5\,
neutron R o
. lelectmn - ﬁ - %

[3

{b) Bromine has two isctopes.
{ij Define the term /sofcpe.
Diferent,, averSovt am of Ve, Sawe demart Mave.. 444&:@16
{il) Explain why the two isotopes of bromine have the same chemical pmpsrbas

oo, e 7ie, sl e o, lomeh sl Kiae, S, o

o VUL LY S B L1 O 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‘ S
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 out5

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,(l) —» 2MaNO,{) + 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.
. ] o _
-3l o Olmots SR B
» number of moles of O,ffrmed, e Correct.
oo w Mark awarded for (b) =
gl -y O 02l 2out3
e volume of O, formed, in dm? (measured at r.tp.),
ozl
- oLk , ‘ .
w= 24xo.olt = 0.4 T S

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 @

Cambridge IGCSE Chemistry (0620) 11



Example Candidate Responses: Paper 4

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 oxide has a giant structure.,
(i) Name the type of bonding in silicon(lV) oxide.
(i) Give two physical properties of silicen(IV) oxide.

L Hal, mxtn%cm | SUITERHT 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... Hsongh. Conglekt

(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

(f) Sulfur tetrafluoride. SF,, can be made by combining gasecus sulfur with flucrine.
5'.'91 W ZF:{QJ i SF;[QJ

The reaction is exothermic

{i) Complete the energy level diagram for this reaction. Include an arrow which clearty shows
the enargy change during the reaction

Sl)+2Fgg) [ 1 TH
anergy

SRy

Time [3]
{ii) During the reaction the amount of energy given out is-780kJ/mol

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

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

F
$E: §x EF F—é—FQ
0 - - X F—F |
e Ox 2 {_H.'.-cij_q_‘,ll:_- L
o RisE)
2200 _L(wy =180
=D 423y

: 4-}—_"_5' kJimol [3]

Examiner comments

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.

0 Correct.

Mark awarded for (f) =
5 out of 6

Example Candidate Responses: Paper 4

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

Example Candidate Response — Question 2, High Examiner comments

(@) 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 safe to drink.

..... AL Wl doactema. 0 W 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.
a 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€ waithelectons, o 1]
) Mark awarded for (h) =
(i) Give one use of argon.
. 2 out of 2
) Total mark awarded =
LU 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)
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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,
3.4
35 T .

- | IO oY =\
"« number of moles of O, formed,
[}
O. 0 = 2. 0.0 0The candidate does not
et Bt 0l score the first mark but is
»  volume of O, formed, In dm® (measured &t £.4.p.). awarded two marks, as the
Yméle = % . _ error is carried forward.
(1 oot = w - ' 0281 g Mark awarded for (a) =
: B3 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. fas  OH ons.. @
{ii} Wirite 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) =
20ut3

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, Brde witn on aefd, | base.

[Py Aoty i g Wty 0 W IS ettt B s oy friiarr -8

Mark awarded for (c) =

%&mmmmmﬁxld&mdbﬂmquu 1out of 3

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

(d) Silicon(TV) cxide has a giant st DAY 0z T N0z 5 A0, i
(I} MName the type of bonding in silicon{IV) oxide.

(@) Give two physical properties of siicon(IV) cwdde. (@ The answer is awarded
e N2Ry U nand. Ond g 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.

|

(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

Example Candidate Responses: Paper 4

Examiner comments

_ﬁ Eﬁu?@ﬁﬂ[uﬁ?e_sﬁ. can be made by combining gaseous sulfur with fluorine.
Sig) + 2F,(g) —» SF.o)
The reaction |s 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.(a)

enargy
AH

SF, (9) o

&)
{ii} During the reaction the amount of energy given out is TB0kJ/mol.

The F=F bond energy is 160 kJ/mal.

Lise this information to determine the bond energy, in kJ/mol, of one 5—F band in SF,

F ED
e )
Z3%0 - W= |80 Nt F_'F_?_F m
F'
A - = L= F_F ‘{,-L - az}cﬁ
= ek,
290 - = \&0 Y
= -4bo "HS .......... kitmol [3]

9

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) 17
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Example Candidate Response — Question 2, Middle Examiner comments

{g) Chiarine and sompounds of chloring are impartantin water treatfent-and inlaboratory testing
for water.

. (1 Chloring is added to water to make the water safe to drink.
Explain why adding chloring makes water safe to drink,
o kalmiceohes . and. backeria... m
{iiy A compound of chierine is used in the laboratory {0 test for the presence of water.

Name the compound of chlorine used inthis test and describe the colour change seenin @ Correct.

a positive result of this test.
' ﬁa CDIl'DGH (n\) Oalovsde. Mark awarded for (g) =

name of compound

4 out of 4
colour change from \‘3“.\!\‘?—
{h) Argen is an unreactive noble gas.
C t.
(i} Explain why argon is unreactive, m orrec
Yag c,emP\e}e Outier edoon Shall:

(R @ﬂtﬁ . Mark awarded for (h) =
(ii} Give one use of argon. 2 out of 2

Sy \lahk o .
L A Sy %U&ibSQ [ Total marks awarded =

[Total: 27] 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.

() (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 gquestion-asks about the chemistry of each of
the Period 3 elements or their compeouncds,

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

2NaMNO,() = 2ZNaNO.{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
B L T 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

Cambridge IGCSE Chemistry (0620)
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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{IV) 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 jonic.
Calcium phosphate contains the phosphate ion, PO,*.

(i} What s iGnic bonding?
Ve bwo W LowRownds \owdl

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

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

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
Sig) + 2F.(g) —» SF.fg)
The reaction |s excthermic

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

S{g) + 2F,(g)
enargy

(3
(i) During the reaction the amount of energy given out is 7T80kJ/mal.
The F=F bond energy is 160 kJ/mol,

Lise this infarmation to determine the bond energy, in kJ/mol, of one S—F bond in SF,.
The first mark is awarded

F or determining the energy
g FoF s F—2—F needed to break the bonds in
|F 50~ 1bh —60 = 40 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
""""" aEs MR h @ | 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. .

{} 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.

Name 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,

B T\ S

Correct.
(i) Give one use of argon. m

S ST R - 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) — 5(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 velume of volume of volume of fime taken for
number | sodium thiesulfate | 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 oatl 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) Use collision theory to explain why increasing the concentration of sodium thiosuifate
would change the rate of reaction.

Incrsasiie. 0e... concenhation. e, sean. . more... paltids
en.sechom tiosulde in ek particolesc volume.. 2. 8.
with WCO. Tnere  vuth. e tome. Sayent. collisions et

wmﬁumlmmﬁc&mmmﬁ%tp%
e . .

{c) The student répeahd experiment 1 at & higher temperature.
Use collizion theary to explain why the rate of reaction would increase. .
LB Nefner tempeiatie, pacicles... gain. move. kinedte...
energp.end.. Meve. fore.. faster. There.. wioulel be.........-
-moxe. Seopuent. 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 \When agueous sodium thicsulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble
sulfur s produced. This makes the mixture difficult to see through.

Ma,5,0.(aq) + 2HCl(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 recorded.
axpsrrimmﬂ volume of volume of volume of fime taken for
number sadium thiosulfate | hydrochloric acid distilled water cross to disappear
fem? fom? lcm? 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 ound woder slowld ke €
odded List., followed by Al hydrocklen®t ed®. . m

{b} Inexperiment3 the student wanted the sodium thiosulfate to be double the concentration used

in experimant 2,
{i) 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.

laihan 4o concentradion (ntrenses 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 poetile wondd aeun. energy. whin Hidemperntare
increcses. S ing flem do.momve. Saster. and. callide
more Geauenty ond S Ll noukd ke mare.. G

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

Examiner comments

o 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 outof 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.
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Example Candidate Response — Question 3, Low

3 \Wnen aqueous sodium thiosulfate and dilute hydrochioric acid are mixed, a precipitaie of insoluble
suliur is produced, This makes the mixture difiicult 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 1y Lo i
{a) State the order in which the agueous sodium thiosulfate, hydrochloric acld and distilled water
should be added to the flask.

sk Asbed | waber, Mhﬁfﬂmﬂ&v*wiﬁwﬂc
Sodiwn *Mbs.u\{g‘c.e

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

- 1

(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.

...................................................................... R /-

(3)

(€) The student repeated experiment 1 ata higher témperature.
Use collision theory. to explain why the rate of raiclim;l would increase,
- Aneeesnd). oe, NER0 e QWO Nae Tathiase. WO .
B N O ohde unn eadnobher meve LSRN
oo 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.

Cambridge IGCSE Chemistry (0620)
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Question 4

Example Candidate Response — Question 4, High

4. Electroplating steel objects with silver involvés a three-step process.
step 1 Acoating of copper is applied to the object.
step 2 Accating 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 (anods)

(i} The chgmical pr&oeaaﬁ(ir‘ngrplam on the surface-of the object is
 Cub(ag) + 26 Cufs) |
Explain vbelher this pro&as is-oxidation or reduction. . '
']hs ?mm is, Ndw:.’nm ey Urub C;egw Y %m;m % .
Mexmas.... 011

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

e Copper. ansde. 5. nokinert ond., Lhmcm,, Yonon ions. ok
Ye... dﬂ#m\:.bh i moans, Yook m;mggar..im .....

on Wt Socfiuce. of UNL Oech 2
mas%ax%»-b

't‘%p‘lcxu.d-. b mng rbm\lhn..- oﬂOd-EJ
{b} Give two changes which would be needed in order to coat nickel.onio-the object.in-step 2.

Ote,. oo “&15& JLQ dmnwat e Coppur.omodl. For AN
- AN _m-a wipiiiie, One mmm.__m
e o o EKekY Mmu}m @lﬂhﬂ“

{¢} Copper, nickel and silver are transition slements.
Typical physfcal propaﬂiesoftransmnn elements are a high densily 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  Eleclroplating 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
electrolyte.

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, becou 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. dled @il el ek 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%\ ornand

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 propartizs of transition metals which are not typical of ather metals,

Tasy form. colowced. 003..,. Has . O 113... Mark awarded for (b) =
_ bive 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 (anade)

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.
o b 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 et e e s 2]
(b) Give bnmdﬁngas which would be needed |ntm:laftoouat nickel onto ihe 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 difierent 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

sulfuric
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... 000500, ..
Cmperndure. OF... 4000 4. reedeal..as. ...
6....EX0eiTUC, 0. Iygher.. mafum_..mum ............
Teastt. din.. Taster. reochon. TS, ceathon...
IS 0. venerLhle.. A pressurt.  OF.  1-.2. olmalpher
a..2020. 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.

= biikbits Of. o0d...

= CRRCHEACCLALE. ...

/0 (VEaX T Qmmgm ol i 12
(i) Give the.names of all products formed.

= (ORPer.. mfﬁﬁzc’ Lot boin...Cb.QrL e, aTter
6 W]

s A bR EE AR E A LR R LEEEE N FEER T RS 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 sold. %Wagw? Mpm P
e fyﬁ'ﬁﬂﬁ‘?ﬁé@ ........................... 0 i

{ii) What lype of reaction has occumed?

A 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.

e 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

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.
(d) (i) The candidate needed to state that the copper(II) 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 sifuric

staing SteP1_ gy Step2
material ™ diodide trioxide = oleum add

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

(b) Describe step 2, giving reaction condlitions 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= e 1 2: S
AR

= i o . T w*fﬂ o
Hen, m over seperole hecks. £ cofolyst vanod! (o )
o088, This forms. He sulfice frioxde Z e
2505 400 = 250 Hect shonld be.. su.pphezﬂe .

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

Complete the chemical equation for this reaction.

H,80, + 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. . abbles. taeswdd Forna. ..

{ii) Give the names of all' products formed.

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

When concentrated sulfuric acid 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

aufur Step 3 step 4 5 nuric
material oleumn

trioxide acid

{a) Sulfuris a common starting material for the Contact process.
Name a source of sulfur.
Fow Mo ov Lowith e veetned. 8 sulpher 15 produced.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, ofmospher, . pressuns..an

Lobeereadton  condibong. 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, - e S2.0s (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 (D). carbovale . wiauld. . dkange. soter.
LTk wedd ek Ond | dissave completely. .
o wed 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.

ST = 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 outof 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.
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Question 6

Example Candidate Response — Question 6, High

; Pa isa snu mn‘g' important chemicals.
(a) Name two industrial processes which must take place o produce alkenes from petroleum.
Froctionol. Dickillodion,

S

N |
(b) Ethene, CH,=CH,, and propene, €H,=GHEH,, can bith be converted into polymers.
{0

What type of polymerisation takes place when ethene forms a pelymer?

hﬁ.ﬂﬂ*‘%%\’ﬁmwﬁ“ .................................... S A S| S ]

(i) What is the empirical formuia of the polymer formed from sthane?
........................................................................................................................... [1]
: N NG
{iii) Propene has the structural formuta CH,=CHCH,. b ot e
Draw two repeat unﬂsufmepoiymermadefrmmpanul & HI H’
VI . M SR
Sl T é’__
e L R
| \. ‘\ \ 9
H Cha W LHE
21

{e) Ethene will react with steam to form ethanol.
Pjﬂpene will react with steam to form two isomers, both of which are alcohols.

Suggest the structures of these alcohols.

TOR ©
gL
H*C“C{”j—'-
)
H\C/H H (11
”ﬁl [2]
C—CL-o-H
iy
Bl

Example Candidate Responses

Examiner comments

o Correct.

Mark awarded for (a) =
2 out of 2

9 The answers are correct
except that the candidate
fails to show the empirical
formula of the polymer.

Mark awarded for (b) =
3outof4

e The candidate fails to

2-ol.

Mark awarded for (c) =
1 out of 2

draw the structure of propan-

: Paper 4
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Example Candidate Response — Question 6, High

Examiner comments

(d) Esters are crganic 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) Mame the ester formed when ethanoic acid reacts with methanol,

m%«gﬁd‘r\mmm ................................................................................. 11

(ill) Draw the structure of the ester formed when 3Ihano|c acid reacts with me!harml Show all
bonds.

u-C-ofR) &) m—c:;

o

i i
® T’_—L\

(iv) Give the name of a p-olyeater

[Total: 13] 0

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.
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Example Candidate Response — Question 6, Low

6 Petroleum is a source of many important chemicals,

(a) Mame two industrial processes which must take place to produce alkenes from petroleum.

(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?
Bddikier

(i} Propene has the structural formula CH,=CHCH,,

Draw two repeat units of the polymer made from propene

HI L|J Hl C‘lt’* 114
= =g «C = C —¢=H

| |

b H Ul! '_1_'

2

{c) Ethene will react with steam to form ethanol

Propene will react with steam to form twa isemers, both of which are alcohols:

Suggest the structures of these alcohols

H liT (@]
I I o
pH=C -C-C —p#
il
LS

Examiner comments

0The candidate fails to
correctly name two industrial
processes.

Mark awarded for (a) =
0 out of 2

e 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
(d) -_E_;t;;s_al_mEF;;_aﬁEHr;nv:alﬁ noted for their characteristic smells. Ethanoic acid and methanal 6 The candidate fails to
Wil react o ok ) sty name the catalyst used in the
{iy MName the ::atalzst needed to form anlester from ethanoic acid and methanol formation of esters from
Bedrum _ hyero nide Q. carboxylic acids and alcohols.

{li) MName the ester formed when ethanoic acid reacts with methanol
@ The candidate fails to draw

ehly Efhanpate:
o s el A e S Q the structures of the two
(iii) Draw the structure of the ester formed when ethancic acid reacts with methariol. Show all alcohols.
bonds. :
B o 0 The candidate fails to draw

| Il an ester.
M-C —-C 4 chot @

b l . ,
6 The candidate fails to

H M
g oH name a polyester.
"': I &
SR, N (‘..', -C =04,
|
H o
. & Mark awarded for (d) =
{iv) Give the name of a polyester 1 out of 5
wl AW Dulon polyedter. . U (1
/ i 0 Total mark awarded =

Gt 19 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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