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Introduction

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

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

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

Mark scheme

Example candidate 
response

Examiner comment

The mark scheme, used by examiners, is followed by examples of marked candidate responses, each 
with an examiner comment on performance. Comments are given to indicate where and why marks were 
awarded, and how additional marks could have been obtained. In this way, it is possible to understand what 
candidates have done to gain their marks and what they still have to do to improve their grades.

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

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



Assessment at a glance

3 Cambridge IGCSE Chemistry 0620

Assessment at a glance

All candidates must enter for three papers.

All candidates take: 

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

and either: or: 

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

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

and either: or: or:

Paper 4
Coursework
weighted at 20% of total 
available marks

Paper 5 1 hour 15 minutes
Practical Test 
weighted at 20% of total 
available marks

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

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

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

Question 1

Mark scheme
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Example candidate response – grade C
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Examiner comment – grade C
This question was answered well and gained most of the marks available. In (a) the candidate was 
usually able to select the appropriate piece of glassware for a particular use whilst in (b)(iii) the candidate 
demonstrated a good ability in balancing the equation. In (a)(i) the mark could have been scored by a better 
understanding of the concept of accuracy. A burette is far more accurate than a measuring cylinder when 
measuring out exact quantities of a liquid. When questions are of an unfamiliar nature as in (b)(ii), it is 
important to refer back to diagrams or other information in the stem of the question. For example, in (b)(ii), 
the fact that carbon dioxide was collected by downward delivery suggests that it is heavier than air rather 
than lighter than air as suggested by the candidate.
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Example candidate response – grade E
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Examiner comment – grade E
The candidate tackled this question reasonably well. In (a) the candidate was usually able to select the 
appropriate piece of glassware for a particular use. In (b)(iii) no marks were scored because the candidate 
did not realise that water was the third product of the reaction. In (a)(i) the mark could have been scored 
by a better understanding of the concept of accuracy. A burette is far more accurate than a measuring 
cylinder when measuring out exact quantities of a liquid. When questions deal with unfamiliar reactions, 
it is often useful to refer back to diagrams or other information in the stem of the question. For example, 
in (b)(ii), the fact that carbon dioxide was collected by downward delivery suggests that it is heavier than 
air rather than lighter than air as suggested by the candidate. In (b)(iii) no marks were scored because the 
incorrect product, hydrogen, was suggested. A mark could have been gained in this question if the correct 
product (water) had been written down. The second mark in this type of question is usually dependent on 
the correct product of the reaction being given. When writing the formulae of substances such as hydrogen, 
nitrogen and oxygen, candidates should remember that only the forms H2, N2 and O2 are acceptable (rather 
than 2H, 2N and 2O).  
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Question 2

Mark scheme
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Example candidate response – grade C
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Examiner comment – grade C
This question was fairly well answered. The correct interpretation of the isotopic composition in (b)(ii) and 
a good knowledge of chemical reactions in (c)(ii) and (c)(iii) helped to gain good marks. In (a) the uses of 
platinum and aluminium were known but the use of copper in steel making was not given credit. It should 
be remembered that not all transition metals are added to iron to make useful steels. In (b)(i), no mark was 
given – it should be remembered that not all chemicals cause cancer. Candidates should be advised to make 
a list of the uses and effects of the substances required by the syllabus but list no more than two uses / 
effects for each. Only one mark was gained for (c)(i) for litmus turns blue. To gain full marks, the candidate 
should write down observations rather than general statements, e.g. ‘violent reaction’ or naming products, 
e.g. sodium hydroxide’. In answering this sort of question, it is important to distinguish the meaning of the 
various key words listed in the appendix of the syllabus under ‘Glossary of terms used in science papers’.  
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Example candidate response – grade E
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Examiner comment – grade E
The correct interpretation of the isotopic composition in (b)(ii) and a knowledge of the nature of chemical 
reactions in (c)(iii) helped the candidate to gain 8 out of 15 marks for this section. More revision of specific 
uses of metals was required to improve the marks. In (a) the answers ‘wires’, ‘ornaments’ and ‘utensils’ 
were far too vague to gain credit. Electricity wires, jewellery and saucepans would have gained the marks. 
In (b)(i), no mark was given – reference was needed to the poisonous nature of lead. Candidates should be 
advised to make a list of the uses and effects of the substances required by the syllabus but list no more 
than two uses / effects for each. In this way there is no ‘overload’ of extra material to be learnt. Only one 
mark was gained for (c)(i) for ‘small piece getting disappeared’. The candidate knew the term observation 
refers to what is seen, heard or felt, but only one correct observation was given. There are three marks for 
the question, so three separate observations are required. In (c)(ii), only one of the two marks was scored. 
The candidate knew that hydrogen was given off but did not realise that sodium hydroxide rather than 
sodium oxide is formed. Full marks were given to the answers in (c)(iii).
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Question 3 

Mark scheme
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Example candidate response – grade C
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Examiner comment – grade C
The answer shows that the candidate had a good general understanding of rates of reaction but more 
practice was needed in questions involving interpretation of data i.e. questions (b)(iii) and (c). Suitable 
factors to be kept constant were given in (a), and in (b)(i), the candidate realised that an increase in 
concentration increases the rate. The answer to (b)(ii) was less convincing but ‘less concentrated than A’ 
was allowed on the mark scheme. A more convincing answer would refer to a greater amount of hydrogen 
peroxide. In order to improve the marks in (b)(iii) more practice of graph reading is needed. The time taken 
for the reaction to be completed should have been deduced to the nearest small square, rather than to the 
nearest major line, whilst in the second part the candidates used the 10 s rather than 15 s time interval. In 
(c), rate was not interpreted correctly, the candidate using time synonymously with rate hence suggesting, 
incorrectly, that lead oxide (15 s) was slower than manganese oxide (18 s) and copper oxide (130 s) was the 
fastest. It is important that candidates realise that rate is inversely proportional to time. 
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Example candidate response – grade E
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Examiner comment – grade E
This answer shows that the general understanding of rates of reaction and experimental processes needs 
to be improved. More practice is also needed with questions involving interpretation of data, i.e. questions 
(b)(iii) and (c). In (a), no marks were given because the candidate focused on the product rather than 
writing about the factors to be kept constant in the experiment. The answer ‘the manganese(IV) oxide in 
the beaker’ was judged too vague to be given credit. ‘The amount of manganese oxide’ would have gained 
the mark. In (b)(i), the mark was not gained because of vague writing. ‘It varies…’ is not sufficient because 
it is not clear whether the rate increased with increasing or decreasing concentration. The answer to (b)(ii) 
was not very convincing but ‘concentration is less than that in graph A’ was allowed on the mark scheme. 
A more convincing answer would refer to a greater amount of hydrogen peroxide. In order to improve the 
marks in (b)(iii) more practice in interpreting graphs was needed. The candidate focused on the first and last 
time points on the graph rather than considering the curves. In (c), although some of the oxides were in the 
correct position, manganese was not.  
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Question 4

Mark scheme
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Example candidate response – grade C



Paper 2 – Core theory

23 Cambridge IGCSE Chemistry 0620

Examiner comment – grade C
This answer demonstrates a good understanding of the particulate nature of the liquid state. The basic organic 
chemistry ((c)(iv) and (v)) was good although the concept of what a fraction is and the nature of different fractions 
in oil distillation needed revision. In (b), the candidate gave a good answer with three separate statements relating 
to the three marks available: ‘closely packed’, ‘arranged irregularly’ and ‘slide over each other’. The inclusion of 
comparison with other liquids was not necessary. In (c)(ii), the candidate showed some knowledge of the term 
‘fraction’ by writing about ‘elements as part of the mixture’, but this was not sufficiently rigorous to gain a mark. 
In (c)(iii), the candidate seemed not to realise that petrol was the same as gasoline and kerosene is the same as 
paraffin. In both these parts more straightforward learning was required. 
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Example candidate response – grade E
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Examiner comment – grade E
This answer shows some understanding of the particulate nature of the liquid state and a limited knowledge 
of organic chemistry. The concept of what a fraction is and the nature of different fractions in oil distillation 
needed revision. In (a), the candidate may have interpreted natural gas as gas present in the air rather 
than gas from the ground. In (b), the candidate gave a reasonable good answer although it was rather 
contradictory and vague in places. The marks were given for the ‘particles close together’ (ball and stick was 
ignored) and ‘haphazardly’. The inclusion of comparison with other liquids was not necessary and reference 
to ‘the space between them is smaller’ enhanced the confusion. In (c)(ii), the candidate showed some 
knowledge of the term ‘fraction’ by writing about ‘the division of substances into different parts’, but this 
was not sufficiently rigorous to gain a mark. In (c)(iii), the candidate seemed not to realise that petrol was 
the same as gasoline but correctly identified the diesel fraction. In (c)(iv), the structure of ethane was well 
drawn, but in (c)(v), the chemical nature of ethane was not understood. 
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Question 5

Mark scheme 
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Example candidate response – grade C
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Examiner comment – grade C
This answer demonstrates a good understanding of acid-base reactions and definitions. The phrases in (a) 
are perfectly matched with the definitions. The relative formula mass of sodium hydroxide and pH of its 
solution were both correct. In (b)(iv), the pH changes were well described. The ideas of decreasing pH and 
going down to less than pH 7 were both present. The extended writing in (c) about electrolysis was well 
laid out in bullet points. It should be borne in mind, however, that the number of points written about should 
equal the number of marks available, i.e. six marks. In this instance, marks were given for ‘electrodes made 
from graphite’, ‘gas bubbles at the anode’ and ‘anode: ‘chloride’. Although there were several errors, setting 
out the answer in this way often results in gaining more marks than in generally writing sentences as they 
come to mind.  
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Example candidate response – grade E
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Examiner comment – grade E
This answer demonstrates a reasonable understanding of acid-base reactions and a good knowledge of 
definitions. The phrases in (a) are perfectly matched with the definitions. The relative formula mass of 
sodium hydroxide was correct but the pH selected was too low to be regarded as strongly alkaline. In 
(b)(iv), the description of the pH changes were too vaguely described for any marks to be awarded. The 
candidate could have scored the marks if the focus was on the values (numbers) of the pH rather than 
writing about strong / reactive acids. There was no indication that the pH values were decreasing / going 
from higher to lower pH values. The extended writing in (c), about electrolysis, was rather short. In this 
instance marks were given for ‘electrodes made from graphite’ and ‘bubbles will appear’. More marks could 
have been obtained if the ‘help points’ were read more carefully. For example, in order to gain the marks for 
the electrode products, the chlorine and hydrogen should be linked to the anode and cathode.    
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Question 6

Mark scheme
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Example candidate response – grade C
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Examiner comment – grade C
This answer shows a good understanding of general chemistry and electronic structure. The answers reflect a 
reasonably good knowledge of structure related to bonding. In (b)(i), the idea of layers in graphite slipping over 
each other was well described but the explanation of the hardness of diamond did not reflect the strong bonds in 
all directions and so did not gain the mark. In (c)(i), the correct name, ammonium sulfate, was given. In (d), the 
electronic structure of methane was well shown with both dots and crosses. In (e), the candidate did not link the 
acidic nature of sulfur dioxide with acid rain and suggested, incorrectly, that most of the sulfur dioxide in the air 
comes from car exhausts, so only one mark was given. If candidates realise that most of the sulfur in crude oil is 
removed before distillation, errors of this type should not arise.  
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Example candidate response – grade E
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Examiner comment – grade E
This answer shows some understanding of general chemistry and electronic structure. The answers 
requiring extended writing are rather vague and hence gained no mark. In (b)(i), there was no idea of layers 
in graphite slipping over each other. The answer implies that the forces are weak and these forces slide over 
each other. The explanation of the hardness of diamond does not reflect the strong bonds in all directions, 
just to the bonds being equally strong. This did not, therefore, gain the mark. In (b)(ii), ‘the shaping of 
glasses’ is too vague to warrant credit. In (c)(i), two products were given. If a single line is given, it only 
requires one product, rather than two. In (d), the electronic structure of methane is correct even though the 
electrons are only shown as crosses. In part (e), the candidate did not link acid rain with the acidic nature of 
sulfur dioxide and suggested, incorrectly, that most of the sulfur dioxide in the air comes from car exhausts, 
so only one mark was given. If students realise that most of the sulfur in crude oil is removed before 
distillation, errors of this type should not arise.  
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Question 7

Mark scheme 
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Example candidate response – grade C
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Examiner comment – grade C
This answer demonstrates a reasonably good understanding of organic chemistry and a good ability at 
writing word equations. In (a)(ii), the structure of ethanol was well drawn, although the O–H bond could 
also have been shown. However, knowledge of practical procedures (c), including qualitiative analysis (f), 
was weaker. In (a)(i), the idea of homologous series having the ‘same general formula’ was well explained 
but ‘the same structure’ was too vague to be awarded a mark. In (c), the idea of heating (to evaporate the 
alcohol) did not go far enough. The major error was to omit the filtration step. The marks for this part could 
have been obtained by first referring to the stem of the question and then considering the state of zinc and 
the solution of iodine in alcohol. In questions involving separations, it is important to first consider the states 
of the components of the mixture to be separated. In (d)(i), the mark was not obtained through not checking 
the diagram sufficiently. The answer ZnO2 had a 1:2 ratio but the wrong anion (oxide substituted for iodide). 
In (e), all the products were correctly identified. At this level the correct identification of ‘ammonium nitrate’ 
was a common distinguishing feature between grade C and E candidates. In (f), the reagent, sodium 
hydroxide was correct but observations were not given. The candidate did have the idea that the test 
released ammonia, but no test for ammonia was given. As in 2(c)(i), more marks could have been obtained 
by focusing on observations rather than naming products.   
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Example candidate response – grade E
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Examiner comment – grade E
This answer demonstrates some understanding of organic chemistry and a moderate ability at writing 
word equations. In (a)(ii), the structure of ethanol was well drawn, showing all atoms and bonds. Practical 
procedures (c) including qualitative analysis (f) could have been improved. In (a)(i), the idea of homologous 
series’ was hinted at but written about too vaguely and with incorrect terminology, e.g. ‘the same structural 
formula’ rather than the same general formula, and ‘they have a difference in 2 carbon atoms’ rather than a 
CH2 group. In (c), the idea of heating was the major error was to omit after the filtration step. The marks for 
this part could have been obtained by first referring to the stem of the question and a consideration of the 
state of zinc and the solution of iodine in alcohol. In questions involving separations, it is important to first 
consider the states of the components of the mixture to be separated. In (d)(i), the mark was not obtained 
through not counting the ions in the diagram. In (e), two of the products were correctly identified. At this 
level the incorrect identification of NH4NO3 as ‘ammonia nitrate’ was a common distinguishing feature 
between grade C and E candidates. In (f), the reagent, sodium hydroxide was correct but a precipitate was 
referred to rather than a gas. More marks could have been obtained for this question by learning the tests 
for qualitative analysis for Paper 2.
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Paper 3 – Extended theory

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

Question 1

Mark scheme 
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Example candidate response – grade A



Paper 3 – Extended theory

47 Cambridge IGCSE Chemistry 0620

Examiner comment – grade A
(a) Both rows in the table are correct. Particularly creditable was the recognition that the positive charge on 

the cobalt ion was due to the atom having lost two electrons.

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

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

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

Example candidate response – grade C
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Examiner comment – grade C
(a) The first row in the table is correct but the second row is incorrect. The number of protons should be 

unchanged, only electrons are lost when a positive ion is formed.

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

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

 (iii) Two correct uses are given.

Example candidate response – grade E
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Examiner comment – grade E
(a) This script shows a common outcome, the candidate was familiar the composition of atoms in terms 

of the numbers of electrons, protons and neutrons but could not account for the existence of an ionic 
charge in terms of electron loss or gain. The only difference between the cobalt atom and the cobalt(II) 
ion is two electrons less in the ion.

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

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

 (iii) This part was not attempted.

Question 2

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
(a) The correct reason is that sulfur in the fuels would burn to form sulfur dioxide. In the atmosphere, this 

gas forms acid rain. This has adverse effects on health and on the environment.

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

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

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

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

(d) Both equations are correct.
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Example candidate response – grade C
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Examiner comment – grade C
(a) This a very good answer, it includes the two essential points – the formation  of sulfur dioxide and the 

consequent formation of acid rain.

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

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

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

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

(d) Both equations are correct. The equation 2SO3 + H2O → H2S2O7 is accepted as an alternative to the 
more usual version SO3 + H2SO4 → H2S2O7
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Example candidate response – grade E
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Examiner comment – grade E
(a)  The required explanation is that sulfur dioxide would form and become acid rain with its deleterious 

effects on health and the environment. The response had to mention sulfur dioxide to justify the award 
of any marks.

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

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

 (iii) Sulfur dioxide is used as a bleach. 

(c) Only the equation warrants the award of a mark. Temperature, pressure and catalyst are not mentioned.

(d) Both equations are correct.

Question 3

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
(a) (i) The required description was that the antimony sulfide was heated/burnt/roasted in air/ oxygen. The 

need to heat the ore was not mentioned.

 (ii) A correct reducing agent was specified.

(b) The only error was to omit stating that basic oxides react with an acid. It is not sufficient to state that 
they do not react with a base. This is equally true of neutral oxides. 

 The other three marking points were given:
the alkali and strong acid were named,
if the oxide reacts with an alkali it is acidic,
if the oxide reacts with both strong acid and alkali it is amphoteric.

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

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

 (iii) To make the mixture go cloudy the position of equilibrium needs to move to the right. This can be 
achieved, as suggested by the candidate, by the addition of water. An alternative method would be 
to add a base.
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Example candidate response – grade C
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Examiner comment – grade C
(a) (i) The required description was that the antimony sulfide was heated/burnt/roasted in air/oxygen. The 

suggestion to use a base is without any relevance to the question.

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

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

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

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

 (iii) Presumably the candidate was thinking of carbon dioxide and limewater as an explanation of going 
cloudy. This misconception stems from a lack of awareness that the system is at equilibrium. The 
position of equilibrium needs to move to the right; this can be achieved by the addition of water or a 
base.
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Example candidate response – grade E
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Examiner comment – grade E
(a) (i) The equation given on the script has no relevance to the question. The correct description is given 

above – burn the sulfide in air or oxygen.

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

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

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

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

 (iii) The addition of water would move the position of equilibrium to the right. The mark could be 
awarded.
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Question 4

Mark scheme 
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Example candidate response – grade A
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Examiner comment – grade A
(a) (i) An excellent answer which includes all the required information in the form of a clearly presented 

diagram. This gives the correct formula of the compound, the charges on the ions and the 
arrangement of the electrons around the anion.

 (ii) The essential idea is given – there are strong bonds between the ions.

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

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

 (iii) The candidate has simply repeated the answer to (b)(ii). A reason for the difference in electrical 
conductivity is needed. Scandium fluoride contains ions which can move in the liquid state, 
silicon(IV) oxide does not.
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Example candidate response – grade C
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Examiner comment – grade C
(a) (i) Another excellent answer clearly presented and including all the correct ideas.

 (ii) The explanation needs the explicit comment that there are strong ionic bonds.

(b) (i) The diagram did not show that there are 2Si atoms around each O atom.

 (ii) The difference in electrical conductivity was stated precisely.

 (iii) The explanation should make it clear that only the scandium fluoride has ions and these can move in 
the liquid phase. There is ambiguity in the candidate’s answer.
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Example candidate response – grade E
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Examiner comment – grade E
(a) (i) The award of marks was conditional upon a correct formula being given.

 (ii) The explanation does not mention strong ionic bonds.

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

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

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

Question 5

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
(a) The table was completed correctly. The insertions being:

 CH3–CH2–CH2–CH2–CH2–OH
 88 mole/g
 158°C

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

(c) A correct diagram clearly presented.

(d) (i) Both formulae are incorrect versions of a propanol rather than a carboxylic acid. The correct formula 
of the oxidation product is CH3–CH2–COOH.
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 (ii) The conversation of ethanol to ethanoic acid is an aerobic reaction. It is the oxidation of ethanol by 
oxygen in the presence of bacteria.

(e) The name of the ester is correct (propyl ethanoate) but the formula is incorrect. The correct formula is of 
the type:
 CH3–COOCH2–CH2–CH3

Example candidate response – grade C
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Examiner comment – grade C
(a) The table was completed correctly. The insertions being:

CH3–CH2–CH2–CH2–CH2–OH
88 mole/g
158°C

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

(c) The formula of methanol is wrong, a hydrogen atom is missing. The award of marks is conditional on the 
formula for methanol being correct.
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(d) (i) The formula of propanoic acid was accepted as correct, the ‘odd’ lines on the carbon of the carboxyl 
group were ignored.

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

(e) The name of the ester is correct (propyl ethanoate), but the formula is incorrect. It appears to be a 
section of a polyester. The correct formula is of the type:
CH3–COOCH2–CH2–CH3.

Example candidate response – grade E
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Examiner comment – grade E
(a) The table was completed correctly. The insertions being:

CH3–CH2–CH2–CH2–CH2–OH
88 mole/g
158°C

(b) Two correct characteristics are given the same functional group and the same general formula.

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

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

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

(e) The name of the ester is propyl ethanoate and its formula is of the type:
CH3–COOCH2–CH2–CH3
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Question 6

Mark scheme



Paper 3 – Extended theory

76 Cambridge IGCSE Chemistry 0620 

Example candidate response – grade A
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Examiner comment – grade A
(a) (i) The candidate’s explanation is correct that is to ensure that all the hydrochloric acid is neutralised.

 (ii) The meaning of this comment is not clear. The mixture is filtered to remove excess nickel(II) 
carbonate.

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

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

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

 (ii) The only omission in the account is that it does not state that potassium carbonate is in solution.

(c) The number of moles of MgSO4 × H2O was found to be 0.006.
Two marks awarded.
*Mass of one mole of MgSO4 × H2O = 1.476/0.006 = 246 g
*Mass of water that is × H2O = 246 – 120 = 126
*x = 126/18 = 7
*indicates the missing three marks.
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Example candidate response – grade C
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Examiner comment – grade C
(a) (i) The reason is nothing to do with the rate of reactivity but to neutralise all the acid.

 (ii) The correct explanation is given that is to remove unreacted carbonate. 

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

 (iv) The marks are awarded for wash the crystals and dry between filter paper.

(b) (i) The reason for the different method is that potassium carbonate is a soluble base.

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

• potassium carbonate solution

• use an indicator

• repeat without the indicator

(c) An excellent answer to quite a challenging calculation.
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Example candidate response – grade E
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Examiner comment – grade E
(a) (i) The candidate’s explanation is correct.

 (ii) Another correct explanation.

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

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

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

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

(c) This is not a serious attempt to complete this calculation. The correct solution is given in the grade C 
example candidate response.
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Question 7

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
(a) Fraction is the distillate collected in a specified boiling point range.

(b) (i) The equation for the complete combustion of octane is:
C8H18 + 12.5 O2 → 8CO2 + 9H2O

  or 2C8H18 + 25 O2 → 16CO2 + 18H2O
  The only error in the equation on the script was the balancing of the oxygen atoms. One mark was 

awarded.

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

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

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

(c) The calculation is correct. n = moles of C2H5/moles of Pb. So n = 4.

(d) The oxides of nitrogen are converted into nitrogen. They oxidise carbon monoxide to carbon dioxide:
 2CO + 2NO → 2CO2 + N2

 The explanation does not include that the unburnt hydrocarbons are oxidised by the oxides of nitrogen to 
carbon dioxide and water. Only two marks could be awarded.
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Example candidate response – grade C
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Examiner comment – grade C
(a) The explanation is too vague. Fraction is the distillate collected in a specified  boiling range.

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

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

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

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

(c) The correct calculation is: n = moles of C2H5/moles of Pb. So n = 4.

(d) The oxides of nitrogen are converted into nitrogen. They oxidise carbon monoxide to carbon dioxide:
 2CO + 2NO → 2CO2 + N2

 The unburnt hydrocarbons are oxidised by the oxides of nitrogen to carbon dioxide and water. Only the 
mark for carbon monoxide becoming carbon dioxide could be awarded.
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Example candidate response – grade E
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Examiner comment – grade E
(a) The explanation of the term fraction is given in a mathematical context rather than a chemical one. A 

fraction is the distillate collected in a specified boiling point range.

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

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

 (iii) None of the three comments is correct. Two bromine atoms per molecule and two carbon atoms 
per molecule are needed for comments 1 and 2. The ending -ane indicates that the compound does 
not contain a C=C bond, not that it is an alkane.

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

(c) The candidate has determined the reciprocal of n.
n = moles of C2H5/moles of Pb. So n = 4.

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

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

Question 1

Mark scheme



Paper 5 – Practical test

90 Cambridge IGCSE Chemistry 0620 

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

The points were correctly plotted in (c). However, the graphs drawn were not smooth lines though 
credit was given for labelling them. In part (d), the candidate was able to use the graphs to work out the 
information required and scored full credit.
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Example candidate response – grade A
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Examiner comment – grade A
In part (e), the endothermic change was successfully identified though this was not a discriminating 
question. The idea of a lower temperature change because of an increase in the volume of water was 
correctly described in (f). The candidate realised in (g) that the temperature of the solution would return 
to room temperature but failed to explain the reason, i.e. that the reaction had finished. The candidate 
recognised in part (h) that more frequent measurements at 15 second intervals would increase the accuracy 
of the results.
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Example candidate response – grade C
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Examiner comment – grade C
The candidate carried out both experiments. Marks were awarded for completing the tables of results. 
However, the results for experiment 2 were credited with only one mark as they did not show a regular 
pattern. The temperatures show an increase then a decrease before levelling out at the same temperature 
as the initial reading.

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

In part (d)(i), the candidate was able to use the graph to deduce the temperature of the solution after 45 
seconds. Unfortunately in (d)(ii), a confused indication of the temperature showed that the graph had not 
been used as required.
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Example candidate response – grade C
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Examiner comment – grade C
The candidate’s answer in (f) received partial credit for implying a lower temperature change, ie ‘the 
temperature change would not be much’. A lack of knowledge and understanding was evident in (g) with a 
vague reference to the temperature becoming stable. Stating that the reaction ‘would slow down ’showed 
that the candidate did not realise that the reaction was finished and that the solution would return to room 
temperature. Partial credit was given for recognising that more accurate results would be obtained in (h). 
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Example candidate response – grade E
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Examiner comment – grade E
The candidate successfully followed instructions and completed the tables of results for both experiments. 
Both tables of results only scored partial credit as they showed an irregular pattern with unexpected 
increasing temperatures followed by decreasing temperatures. 

The points were plotted correctly in (c) but the graphs were not remotely smooth lines. The scale chosen 
for the y axis was inappropriate. In part (d), the candidate was unable to use the graphs and process the 
information as required. The wrong graphs were chosen for both parts of the question and scored no credit.
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Example candidate response – grade E
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Examiner comment – grade E
The candidate’s answer in (f) showed a lack of understanding. Reference to ‘taking more time’ ignored the 
effect of using more water on the results. The temperature of the solution in experiment 1 was read every 
30 seconds and the candidate missed the point that lower temperature changes would occur because of a 
greater volume of water being used.

A vague answer in (g) indicated that the candidate failed to realise that the reaction would return to room 
temperature. The idea of obtaining more accurate results scored partial credit in (h).
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Question 2

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
Tests on solid E

The description of the solid was incorrect because any reference to colours other than green was penalised. 
The results to the tests on solid E in (b) were correct. The description of the colour change and the test for 
carbon dioxide were both well described.

The tests in part (c) were successfully performed and the results clearly recorded. The only point not 
credited was due to failing to note the formation of a blue solution in (d)(i). However, descriptions of the 
formation of blue precipitates in parts (iii) and (iv) and the solubility of the precipitate in excess ammonia 
were accurately described.
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Example candidate response – grade A
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Examiner comment – grade A
Tests on liquid F

In (d), the appearance of liquid F was described as transparent instead of colourless, but the smell 
was correctly described. In (e), the pH of the liquid was successfully measured and recorded. Correct 
conclusions as to the identity of solid E and liquid F were made in parts (g) and (h).

This candidate is clearly able to follow instructions and successfully draw correct conclusions from the 
observations obtained.



Paper 5 – Practical test

113 Cambridge IGCSE Chemistry 0620

Example candidate response – grade C
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Examiner comment – grade C
Tests on solid E

Question 2 was successfully attempted. The appearance of the solid was correctly described in (a). The 
candidate did not follow the instructions in (b) and no observations were recorded. The test and result for 
the gas given off were not described. 

The tests and observations were correctly performed and described in part (c)(i). The formation of bubbles 
when dilute sulfuric acid was added to the solid gained a mark. However, the description of the formation of 
a blue precipitate instead of a blue solution was penalised.

Tests on liquid F   

The appearance, smell and pH of the liquid were correctly described in (d) and (e). A limited ability to draw 
conclusions was evident in (g) and (h). The presence of copper was recognised but the idea that solid E 
was a compound of copper, ie copper carbonate, was not realised. This candidate was unable to draw a 
correct conclusion about liquid F from the tests carried out.
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Example candidate response – grade E
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Examiner comment – grade E
Tests on solid E

Question 2 was carried out as instructed. The ability to describe the solid correctly was evident in (a). The 
action of heat on the solid in (b) was carried out. The candidate did not test the gas given off and wrongly 
guessed the presence of chlorine. The incorrect use of the term precipitate was also apparent.

Compared to a grade C candidate, the tests in (c) showed less accurate answers. In (c)(i), no reference was 
made to the formation of bubbles and the solution was incorrectly referred to as turquoise. The unreacted 
solid was wrongly described as a ‘green precipitate’ which showed a lack of understanding. Some credit 
was scored in (c)(ii) and (iii). However, part (iii) revealed confusion stating ‘the solution became colourless’, 
instead of realising that the precipitate had in fact dissolved.
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Example candidate response – grade E
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Examiner comment – grade E
Tests on liquid F

The appearance of the liquid scored no credit for ‘transparent’ instead of colourless but the smell was 
correctly described. Part (f) showed no evidence of the expected observations and indicated that the 
instructions given had not been followed.

There was some attempt at drawing conclusions in (g) and (h).
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Paper 6 – Alternative to practical

Paper 6 is a written paper designed to test candidates’ familiarity with laboratory based procedures. The 
purpose of this component is to test appropriate skills in assessment objective C (Experimental skills and 
investigations). Candidates are not required to use knowledge outside the Core curriculum.

Question 1 

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The answer to 1(a) shows a familiarity with apparatus. The candidate successfully identified the gas syringe 
and inserted the heat arrow in the correct location. The candidate clearly understood in (d) that the gas 
needs to return to room temperature in order to obtain an accurate volume measurement.
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Example candidate response – grade C

Examiner comment – grade C
In Question 1 the candidate correctly identified the apparatus and identified where heat was applied. 
The answer to (b) showed a lack of understanding. Instead of specifying a spatula the candidate indicated 
that a measuring cylinder should be used to transfer a solid. In (d), the idea of letting the gas cool to room 
temperature to obtain an accurate volume measurement was not realised.
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Example candidate response – grade E

Examiner comment – grade E
In (a)(i), the apparatus was incorrectly identified as a measuring cylinder instead of a gas syringe. 
Confusion was evident in (b) where a syringe was used by the candidate to transfer the copper. A spatula 
was the expected correct response. The candidate mistakenly stated that the copper changes from 
brown to colourless in (c) which showed a lack of knowledge of transition metal chemistry. In (d), some 
understanding is shown that gases change volume when the temperature varies.
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Question 2 

Mark scheme



Paper 6 – Alternative to practical

124 Cambridge IGCSE Chemistry 0620 

Example candidate response – grade A
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Examiner comment – grade A
In 2(a) and (b), the candidate is able to present the information as correctly plotted points and a smooth 
line graph, omitting the inaccurate point, on the grid provided. In (c)(i), the candidate is able to use the 
graph, and in (c)(ii), extrapolate the graph to find the pH of the nitric acid. In 2(d), the candidate has a clear 
understanding and knowledge of the neutralisation process.

In 2(e), the candidate scored partial credit for heating the solution to crystallising point. The answer lacks 
detail as to the solution which should be used.

Example candidate response – grade C
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Examiner comment – grade C
The graph in 2(a) was correctly plotted and a smooth curve drawn as appropriate. The candidate was able 
to handle the information required for (b) and (c)(i). However, compared to an grade A candidate, there was 
evidence in (c)(ii) of a lack of understanding. The answer shows that the candidate did not realise that the 
pH of the nitric acid could be obtained by extrapolation and reading when 0 cm3 of potassium hydroxide had 
been added.

Part (e) showed a lack of knowledge and understanding of obtaining crystals by evaporating a solution to 
crystallising point.
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Example candidate response – grade E
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Examiner comment – grade E
In 2(a), the points are plotted correctly but the graph is drawn through the anomalous point and is not a 
smooth line. In (b), the candidate is unable to identify the inaccurate point. The candidate is unable to use 
the graph to answer 2(c)(ii) and 2(d) and shows a lack of understanding of neutralisation.
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Question 3 

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
Question 3 shows a good knowledge and understanding of chromatography. The answers to (b) and (c) 
show experience of carrying out this separation process. The interpretation of the chromatogram in (d) and 
(e) is fully and correctly detailed. The candidate is clearly able to identify the three substances present in 
mixture A.

Example candidate response – grade C
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Examiner comment – grade C
Parts (a) and (b) showed that the candidate had practical experience of the chromatography process. 
Essential detail was missing in (c). The candidate did clearly specify that the ink from a pen would interfere 
with the results. The interpretation of the chromatogram in (d) was correct, but all of the substances in 
mixture A were not identified in (e).

Example candidate response – grade E
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Examiner comment – grade E
The candidate recognised the method of separation in (a). Part (b) showed a lack of understanding of the term 
‘origin’. The interpretation of the chromatogram in (d) and (e) revealed very limited understanding.

Question 4

Mark scheme
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Example candidate response – grade A
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Examiner comment – grade A
The temperatures in the tables (a) and (b) are correctly completed. The candidate is able to present the 
information as correctly plotted points in (c) and drew two smooth line graphs, which are clearly labelled for 
maximum marks. In (d), the candidate misread the scale on the x axis and worked out the temperature after 
69 seconds instead of 75 seconds. In 4(f), the candidate is able to compare and explain the temperature 
changes in terms of the reactivity of the metals. In (g), the candidate failed to appreciate that the temperature 
changes would be faster or greater if less copper sulfate solution were used. In 4(h), the understanding was 
demonstrated that a decrease in the rate of reaction would be due to a smaller surface area.
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Example candidate response – grade C
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Examiner comment – grade C
The tables of results were correctly completed in (a) and (b). Smooth line graphs were drawn as required in (c) 
and successfully used in 4(c). In (f), the candidate was unable successfully to compare the temperature changes 
and then relate these to the different reactivity of the metals. Part (g) showed a lack of understanding that a 
smaller volume of solution used would result in a greater or faster temperature change.
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Example candidate response – grade E
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Examiner comment – grade E
Tables of information were correctly completed in (a) and (b). The results were plotted correctly in (c), 
but the graphs were drawn with a ruler, i.e. ‘dot to dot’ and not smooth lines. The scale of the x axis was 
not understood in (d). The term exothermic was not known in (e). In 4(f), a confused answer related the 
temperature increase to a combustion reaction. The concept of metal reactivity was not known. Part 
(h) showed a lack of knowledge and understanding regarding the effect of surface area on the rate of a 
reaction.



Paper 6 – Alternative to practical

150 Cambridge IGCSE Chemistry 0620 

Question 5

Mark scheme 
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Example candidate response – grade A

Examiner comment – grade A
The qualitative analysis question shows that knowledge of acid properties and anion tests is good. 
The candidate correctly described the reaction of magnesium with dilute sulfuric acid in (b) and the sulfate 
test in (c). Liquid R was correctly identified in (f) from the physical property, but ethanoic acid was not 
recognised in (e).
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Example candidate response – grade C

Examiner comment – grade C
The qualitative analysis question demonstrated that the candidate had knowledge of pH in (a)(ii), but was 
not able to apply it in (e). A lack of detail and knowledge of the reaction of sulfuric acid with magnesium was 
evident in (b). The response to (e) showed a lack of understanding of the chemistry of ethanoic acid.
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Example candidate response – grade E

Examiner comment – grade E
The qualitative analysis question showed some knowledge of chemical tests. However, the answers to (e) 
and (f) showed an inability to relate the observations to relevant and meaningful conclusions.
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Question 6

Example candidate response – grade A
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Examiner comment – grade A
The planning exercise in Question 6 scored full credit. The candidate clearly described a practical method 
that would work. Full details of the apparatus to be used are given, e.g. measuring cylinder, evaporating 
dish, tripod, etc. Necessary measurements such as amount of sea-water and practical details, i.e. evaporate 
to dryness, are provided.

An unnecessary amount of information was given at the end of the answer detailing how to convert the 
mass of salts into that present in 1 dm3 of sea-water.

A grade C candidate script is unavailable for this question.

Example candidate response – grade E

Examiner comment – grade E
The planning exercise in Question 6 gained some credit. The idea of using a measuring cylinder to record 
the volume of the water and subsequent boiling of the water was realised. However, essential detail such as 
weighing the residue was omitted. The candidate mistakenly thought that a small bottle of water contained 
1 dm3 of water. The unnecessary filtering of the water showed more confusion.
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