
Example Candidate Responses

Cambridge O Level 
Chemistry 

5070 



Cambridge International Examinations retains the copyright on all its publications. Registered Centres are 
permitted to copy material from this booklet for their own internal use. However, we cannot give permission 
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a 
Centre. 

© Cambridge International Examinations 2015 
Version 1.1 
Updated: 08.03.16 



 

Contents

Introduction ..........................................................................................................................2

Assessment at a glance.......................................................................................................3

Paper 2 Theory ....................................................................................................................4

Question A1......................................................................................................................4

Question A2....................................................................................................................11

Question A3....................................................................................................................21

Question A4....................................................................................................................31

Question A5....................................................................................................................41

Question B6....................................................................................................................48

Question B7....................................................................................................................55

Question B8....................................................................................................................62

Question B9....................................................................................................................72

Paper 3 Practical Test........................................................................................................82

Question 1 ......................................................................................................................82

Question 2 ......................................................................................................................93

Paper 4 Alternative to Practical........................................................................................103

Question 1 ....................................................................................................................103

Question 2 ....................................................................................................................107

Question 3 ....................................................................................................................114

Question 9 ....................................................................................................................121

Question 10 ..................................................................................................................134

Question 11 ..................................................................................................................138

 



Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Chemistry 
(5070), 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 to questions in Paper 2 Theory, Paper 3 Practical and Paper 
4 Alternative to Practical have been chosen as far as possible to exemplify high, middle and low marks. Each 
response is accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

This booklet does not cover Paper 1 as it contains multiple-choice questions where the mark scheme 
provides sufficient detail sand the candidate answers do not require examiner commentary to expand on 
how the marks were gained.

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

The mark scheme, as 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.

This document illustrates the standard of candidate work for those parts of the assessment which help 
teachers assess what is required to achieve high, mid and low grades beyond what should be clear from the 
mark scheme. 

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support 
at https://teachers.cie.org.uk

Mark scheme 

Example candidate 
response 

Examiner comment 
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Assessment at a glance

Assessment at a glance

For the Cambridge O Level in chemistry, candidates take three components: Paper 1 and Paper 2 and 
either Paper 3 or Paper 4.

Paper 1: Multiple Choice 1 hour

40 compulsory multiple-choice questions.  A copy of the Periodic Table is provided as part of this paper.
40 marks

Paper 2: Theory 1 hour 30 minutes

This paper has two sections.
Section A has a small number of compulsory, structured questions of variable mark value.  45 marks in 
total are available for this section.
Section B has four questions to choose from and candidates must answer three. Each question is worth 
10 marks.
A copy of the Periodic Table is provided as part of this paper.
75 marks

Paper 3: Practical Test 1 hour 30 minutes Paper 4: Alternative to Practical 1 hour

Details of the syllabus and requirements for this 
paper are given in section 5. 
Candidates may not refer to notebooks, textbooks 
or any other information during the practical 
examination.
Qualitative Analysis Notes are provided.
40 marks scaled to a mark out of 30

A written paper of compulsory short-answer and 
structured questions designed to test familiarity with 
laboratory practical procedures.  Further details are 
given in section 5. 

Qualitative Analysis Notes are not provided.
60 marks scaled to a mark out of 30

Teachers are reminded that the full syllabus is available at www.cie.org.uk
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Paper 2 Theory

Paper 2 Theory

Section A
Question A1
Mark scheme
A1 (a) (i) C (1) [1]

(ii) A (1) [1]

(iii) F (1) [1]

(iv) G (1) [1]

(b) A AND B / A AND G (1) [1]

[Total: 5]
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Paper 2 Theory 

Example candidate response – high
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Paper 2 Theory

Examiner comment – high
A1(a)

This candidate was able to select the CFC structure in (i). Most high grade candidates were able to select 
the CFC structure.

The candidate was able to select the structure of propanoic acid in (ii). Most high grade candidates were 
able to select the structure of propanoic acid.

Although many high grade candidates could identify the structure of propyl ethanoate in (iii) this candidate 
identified another ester, ethyl propanoate, instead and so was not awarded a mark.

This candidate was able to select a compound that could be oxidised to ethanoic acid in (iv). Most high 
grade candidates were able to select a compound that could be oxidised to ethanoic acid from the list of 
structures provided.

Mark awarded = 3 out of 4

A1(b)

Most high grade candidates selected an alcohol and a carboxylic acid from the structures provided. This 
candidate chose propanoic acid and butanol although there was another alcohol that could have been 
chosen.

Mark awarded = 1 out of 1

Total mark awarded = 4 out of 5
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Paper 2 Theory 

Example candidate response – middle
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Paper 2 Theory

Examiner comment – middle
A1(a)

This candidate was able to select the CFC structure in (i). Many mid-grade candidates were able to select 
the CFC structure.

This candidate selected the CFC rather than propanoic acid in (ii).

This candidate was able to identify the correct ester in (iii). Some mid-grade candidates could identify the 
structure of propyl ethanoate; other candidates chose the other ester shown in the structures.

This candidate was not able to identify ethanol in (iv) and instead chose an ester. Many mid-grade 
candidates were able to select ethanol.

Mark awarded = 2 out of 4

A1(b)

Many mid-grade candidates selected an alcohol and a carboxylic acid from the structures provided. This 
candidate chose propanoic acid and ethanol although there was another alcohol that could have been 
chosen.

Mark awarded = 1 out of 1

Total mark awarded = 3 out of 5
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Paper 2 Theory 

Example candidate response – low
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Paper 2 Theory

Examiner comment – low
A1(a)

This candidate was able to select the CFC structure in (i). Some low-grade candidates were able to select 
the CFC structure.

This candidate selected the structure of propanoic acid in (ii).

This candidate identified another ester, ethyl propanoate, instead and so was not awarded a mark in (iii).

This candidate did not chose ethanol in (iv) but chose the halogenated ethane.

Mark awarded = 2 out of 4

A1(b)

This candidate chose one of the alcohols but did not choose the carboxylic acid structure.

Mark awarded = 0 out of 1

Total mark awarded = 2 out of 5
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Paper 2 Theory 

Question A2
Mark scheme
A2 (a) Fluorine (1) [1]

(b) (i) Bond breaking absorbs energy AND bond making releases energy / bond 
breaking is endothermic AND bond making is exothermic (1)  

Less energy absorbed than released /more energy released than 
absorbed / endothermic energy change is less than exothermic energy 
change / exothermic energy change is more than endothermic energy 
change (1) [2]

(ii) Moles of chlorine = 1.5 (1)

Energy released = 277.5 (kJ) (1) [2]

(c) (i) Unchanged / does not move (1) 

Same number of moles (of gas) on both sides / equal volumes (of gases) 
on both sides /equal number of molecules on both sides (of the equation) 
(1) [2]

(ii) Moves to the left / backward reaction favoured /moves to reactants /moves 
to H2 or I2 (1) 

(Forward) reaction is endothermic / reverse reaction is exothermic (1) [2]

(d) (i) HI + + I– (1) 
OR
H2O + HI H3O+ + I– (1) [1]

(ii) Ca  +  2HI I2 +  H2 [1]

(iii) CO3
2– +  2H+

2O  +  CO2 (1) 
OR
CO3

2– +  2H+
2CO3 (1)

OR
CO3

2– +  H+
3

– (1) [1]

[Total: 12]
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Paper 2 Theory

Example candidate response – high
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Paper 2 Theory 

Example candidate response – high, continued
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Paper 2 Theory

Examiner comment – high
A2(a)

This candidate did not refer to fluorine and so was not awarded a mark. The candidate also gave an
incorrect formula which should have been Cl2 instead of Cl. If candidates uses a formula then it must be 
totally correct.

Mark awarded = 0 out of 1

A2(b)

This answer on (b)(i) appreciates that energy is required to break bonds and that more energy is released 
during bond formation. Other high grade candidates gave clear answers involving bond breaking absorbing 
energy and bond forming releasing energy and then made a comparison between the size of the energy 
changes as a second sentence.

The candidates gave a correct answer to (b)(ii) which included the working out.

Mark awarded = 4 out of 4

A2(c)

In the answer to (i) this candidate makes a common misconception and confused rate of reaction with 
position of equilibrium. The best answers here stated what happens to the position of equilibrium and then 
explained the answer in terms number of moles of gas on each side of the equation.

In (ii) the candidate explained what happened to the position of equilibrium and related this to the 
endothermic nature of the forward reaction.

Mark awarded =2 out of 4

A2(d)

The candidate did not show dissociation of hydriodic acid and so is not given a mark in (d)(i).

In (d)(ii) the equation is correct. The candidate does not need to include the state symbols to be awarded full 
marks. When state symbols are needed it is indicated in the question.

All high grade candidates found (iii) very demanding and as in this candidate’s answer many included ions 
that do not react rather than focussing on the carbonate and the hydrogen ion.

Mark awarded = 1 out of 3

Total mark awarded = 7 out of 12
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Paper 2 Theory 

Example candidate response – middle
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Paper 2 Theory

Example candidate response – middle, continued
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Paper 2 Theory 

Examiner comment – middle
A2(a)

The candidate correctly recognised that fluorine was the most reactive halogen. The incorrect spelling was 
ignored.

Mark awarded = 1 out of 1

A2(b)

In (i) this candidate did not appreciate that bond making releases energy and referred to the energy required 
in bond making. There is a reference to bond breaking being larger than bond making which is incorrect, and 
also does not specifically refer to the energy change. Many mid-grade candidates found this a challenging 
question and would be advised to answer this question in terms of three bullet points.

bond breaking absorbs energy
bond making releases energy
more energy released than absorbed

In (ii) the candidate did not use the correct value for the relative molecular mass of chlorine and as a result 
obtained double the correct answer. This answer was worth one mark since the rest of the calculation was 
correct. The working out shown by this candidate made it very easy to award the error-carried-forward mark.

Mark awarded = 1 out of 4

A2(c)

This candidate only referred to the position of equilibrium changing in (i) and attempted to explain the answer 
in terms of rate of reaction. The candidate did not appreciate that the number of moles of gas on both sides 
of the equation were equal.

This candidate only referred to the position of equilibrium changing in (ii) and attempted to explain the 
answer in terms of rate of reaction. The candidate did not appreciate the importance of the exothermic 
nature of the reaction.

Mark awarded = 0 out of 4

A2(d)

This candidate wrote the correct equation for the dissociation of hydriodic acid in (i).

The equation in (ii) did not include the correct formulae and so could not be balanced correctly.

All candidates found (iii) very demanding. This candidate did not know the formula of the carbonate ion 
which made balancing the equation impossible.

Mark awarded = 1 out of 3

Total mark awarded = 3 out of 12
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Paper 2 Theory

Example candidate response – low
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Paper 2 Theory 

Example candidate response – low, continued
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Paper 2 Theory

Examiner comment – low
A2(a)

This candidate gave the name of a noble gas rather than a halogen.

Mark awarded = 0 out of 1

A2(b)

In (i) this candidate just defined the meaning of the term exothermic and made no reference to bond making 
and bond forming.

The candidate gave an answer which was the product of the enthalpy change and the mass of chlorine used 
on (ii) rather than calculate the moles of chlorine used.

Most of the low grade candidates found this question extremely challenging.

Mark awarded = 0 out of 4

A2(c)

This candidate was able to describe what happens to the position of equilibrium in both (i) and (ii) but did not 
attempt to make an explanation in either question.

Mark awarded = 2 out of 4

A2(d)

In (i) the candidate did wrote an equation involving HI and H2O but it did not show a dissociation. Most 
candidates found this a very challenging question.

The candidate used hydrochloric acid rather than hydriodic acid in the equation in (ii) and also wrote the 
wrong formulae for the products.

The candidate did not write an ionic equation in (iii) and used HCl rather than HI again.

Mark awarded = 0 out of 3

Total mark awarded = 2 out of 12
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Paper 2 Theory 

Question A3
Mark scheme
A3 (a) (Different) number of neutrons / (different) mass number / (different) nucleon 

number / phosphorus 32 has one extra neutron / atomic mass /mass (1) 

(Same) number of protons / (same) atomic number /both have 15 protons (1) [2]

(b) P4 (1) [1]

(c) (i) Weak intermolecular forces / weak attraction between molecules (1) [1]

(ii) No free electrons / no delocalised electrons / all electrons used in 
bonding / no mobile electrons(1) [1]

(d)
number of neutrons 16 (1)

number of protons 15 (1)

electronic configuration 2,8,8 (1)

[3]

(e) All three shared pairs between H and P (1) 

Rest of structure correct (1) [2]

(f) 2PH3 +  4O2 2O5 +  3H2O
Correct formulae (1)
Balancing – dependent on correct formulae (1) [2]

[Total: 12]
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Paper 2 Theory

Example candidate response – high
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Paper 2 Theory 

Example candidate response – high, continued
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Paper 2 Theory

Examiner comment – high
A3(a)

Most high grade candidates scored maximum marks for this question. This candidate gave answers that 
referred to the same number of protons but different number of neutrons. Other candidates went further and 
gave the actual numbers of protons and neutrons within their answers.

Mark awarded = 2 out of 2

A3(b)

The correct formula for a phosphorus molecule, P4, was given.

Mark awarded = 1 out of 1

A3(c)

In (c)(i) this candidate did not specify the presence of weak intermolecular forces that are easily broken. The 
candidate’s statement of ’not having strong forces of attraction’ does not imply the presence of weak 
intermolecular forces, the comment is also incorrect since the covalent bonds within the phosphorus 
molecules are strong. 

As with many other high grade candidates this candidate was able to give a clear explanation in (c)(ii) as to 
why phosphorus does not conduct electricity.

Mark awarded = 1 out of 2

A3(d)

This candidate was able to complete the table and appreciated that the ion contains 18 electrons rather than 
15 electrons.

Mark awarded = 3 out of 3

A3(e)

This candidate drew a correct ‘dot-and-cross’ diagram for phosphine. The candidate used dots and crosses 
but full marks would have been given even if all the electrons were drawn as either dots or crosses.

Mark awarded = 2 out of 2

A3(f)

This candidate gave a correct balanced equation.

Mark awarded = 2 out of 2

Total mark awarded = 9 out of 12
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Paper 2 Theory 

Example candidate response – middle
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Paper 2 Theory

Example candidate response – middle, continued
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Paper 2 Theory 

Examiner comment – middle
A3(a)

This candidate gave answers that referred to the same number of protons but different nucleon number. 
Other candidates went further and gave the actual numbers of protons and neutrons within their answers.

Mark awarded = 2 out of 2

A3(b)

This candidate gave an answer of P3 and provided no justification for this answer.

Mark awarded = 0 out of 1

A3(c)

In (i) this candidate made no reference to weak intermolecular forces being broken and only referred to the 
bonding between atoms rather than between molecules. Most mid-grade candidates found this question very 
challenging.

This candidate referred to the presence of free ions rather than free electrons in (ii).

Mark awarded = 0 out of 2

A3(d)

This candidate was able to complete the table but did not appreciate that the ion contains 18 electrons rather 
than 15 electrons.

Mark awarded = 2 out of 3

A3(e)

This candidate drew a correct ‘dot-and-cross’ diagram for phosphine. The candidate used dots and crosses 
but full marks would have been given even if all the electrons were drawn as either dots or crosses.

Mark awarded = 2 out of 2

A3(f)

This candidate could not write the formula for phosphorus(V) oxide and so was not able to write the balanced 
equation.

Mark awarded = 0 out of 2

Total mark awarded = 6 out of 12
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Paper 2 Theory

Example candidate response – low
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Paper 2 Theory 

Example candidate response – low, continued
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Paper 2 Theory

Examiner comment – low
A3(a)

The candidate gave two correct answers involving the numbers of neutrons, protons and electrons. 

If the candidate had referred to the different relative atomic mass this would have been incorrect, however if 
it had been the different atomic mass then this would have been awarded mark.

Mark awarded = 2 out of 2

A3(b)

The formula for the molecule should have been P4.

Mark awarded = 0 out of  1

A3(c)

In (i) this candidate refers to weak electrostatic forces between them but does not define what them refers to. 
If molecules had been referred to this would have been worth a mark.

The lack of free moving electrons in (ii) was a good answer.

Mark awarded = 1 out of 2

A3(d)

All three entries into the table were incorrect. This candidate used the mass number to determine how many 
electrons in the phosphide ion rather than the atomic number and the charge on the ion.

Mark awarded = 0 out of 3

A3(e)

This candidate scored the first mark for showing the pairs of electrons shared between hydrogen and 
phosphorus. However, the diagram did not show any lone pairs of electrons.

Mark awarded = 1 out of 2

A3(f)

This candidate was not able to deduce the formula of phosphorus(V) oxide and as a result could not 
construct a balanced equation. Most low grade candidates were unable to deduce the formula for 
phosphorus(V) oxide.

Mark awarded = 0 out of 2

Total mark awarded = 4 out of 12 
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Paper 2 Theory 

Question A4
Mark scheme
A4 (a) (i) B is SO2 (1) [1]

(ii)
S O

Mole 
ratio 32

40

OR 1.25

16
60

OR 3.75

Simplified 
ratio

1 3

Mole ratio line (1)
Empirical formula SO3 (1)
Sulfur trioxide / sulfur(VI) oxide (1) [3]

(iii) Fe2O3 (1) [1]

(b) Fe2+(aq)  +  2OH–
2(s) 

Equation (1)
State symbols – dependent on correct formulae (1) [2]

(c) Any soluble barium compound e.g. barium nitrate / barium chloride (1) 

BaSO4 (1) [2]

[Total: 9]
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Paper 2 Theory

Example candidate response – high
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Paper 2 Theory 

Example candidate response – high, continued
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Paper 2 Theory

Examiner comment – high
A4(a)

In (a)(i) the candidate gave the answer of O2 rather than SO2. Since the question asked for the formula of 
the gas then any answers that gave only the correct name would also not have been awarded a mark.

In (ii) the candidate gave a very clear answer with the complete working out and the answer and so was 
awarded full marks.

The candidate did not show any working out in (iii) and gave the incorrect answer of Fe3+. The best answers 
from high grade candidates used their answers from (i) and (ii) to deduce the correct formula of Fe2O3.

Mark awarded = 3 out of 5

A4(b)

Many high grade candidates found this a difficult question and gave a variety of ionic equations which often 
did not relate to the reaction in the question. This candidate gave an ionic equation with state symbols but it 
related to neutralisation rather than precipitation so was not awarded any marks.

Mark awarded = 0 out of 2

A4(c)

Many high grade candidates found this difficult but this candidate gave two correct answers. It is important 
that the instructions in the question are followed in terms of the name (of the reagent) and then the formula
(of the precipitate).

Mark awarded = 2 out of 2

Total mark awarded = 5 out of 9
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Paper 2 Theory 

Example candidate response – middle
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Paper 2 Theory

Example candidate response – middle, continued
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Paper 2 Theory 

Examiner comment – middle
A4(a)

In (i) this candidate could not write the formula of a gas.

This candidate could calculate the empirical formula for the gas in (ii) and showed the working out very 
clearly. However this candidate thought that SO3 was sulfur dioxide rather than sulfur trioxide.

This candidate did not write a formula for the solid but gave it the name of ‘sulphate’. When a question asks 
for a formula then there will be no marks for a correct name.

Mark awarded = 2 out of 5

A4(b)

This candidate did not attempt to write an ionic equation. This question was very challenging to mid-grade 
candidates.

Mark awarded =0 out of 2

A4(c)

This candidate could not name the reagent or give the formula of the precipitate. 

If the correct formula rather than the name of the reagent was given, a mark was awarded, but with the 
precipitate it had to be the correct formula.

Mark awarded = 0 out of 2

Total mark awarded = 2 out of 9
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Paper 2 Theory

Example candidate response – low
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Paper 2 Theory 

Example candidate response – low, continued
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Paper 2 Theory

Examiner comment – low
A4(a)

In (i) this candidate stated that the gas was hydrogen rather than the gas sulfur dioxide.

This candidate did not use the data to calculate the empirical formula in (ii) and instead used the simplest 
ratio of the percentage by mass data. The candidate was able to obtain an error carried forward mark by 
naming sulfur dioxide from their answer of SO2.

This candidate made an attempt in (iii) to use their answers to deduce a formula for the solid A but with the 
answer of hydrogen from (i) this was not possible.

Mark awarded = 1 out of 3

A4(b)

This candidate attempted to write an equation for the reaction but did not get the formulae correct for the 
products. The question needed an ionic equation and this candidate did not include any ions in their 
equation.

Mark awarded = 0 out of 2

A4(c)

Both formulae given by this candidate were incorrect. The reagent should have been a name although if a 
correct formula had been given it would have been awarded a mark.

Mark awarded = 0 out of 2

Total mark awarded = 1 out of 9
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Paper 2 Theory 

Question A5
Mark scheme
A5 (a) (i) Mg2+ +  2e– Mg (1)

2Cl – Cl2 +  2e– (1) [2]

(b) (i) Impure copper (1) [1]

(ii) Pure copper (1) [1]

(c) Moles of NaCl = 55 3.5 OR 192.5 (1) 

Moles of Cl2 = 96.25 / 96.3 / idea of dividing moles by 2 (1)

Volume = 2310 (dm3) (1) [3]

[Total: 7]
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Paper 2 Theory

Example candidate response – high
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Paper 2 Theory 

Examiner comment – high
A5(a)

High grade candidates found this question challenging and rarely got both of the equations correct. This 
candidate got the cathode equation correct but failed to get the anode reaction correct. The candidate did not 
start with chloride ions, instead they used chlorine molecules, although the electrons were on the correct 
side of the equation.

Mark awarded = 1 out of 2

A5(b)

The purification of copper was known by most candidates. In (i) this candidate gave impure copper and in (ii)
just copper. There was no need to state in (ii) that it was pure copper.

Mark awarded = 2 out of 2

A5(c)

This candidate gave an extremely clear answer with all the relevant steps in the calculation shown. The 
candidate mistakenly divided by 1000 in the first step and so lost the first mark but gained the two 
subsequent marks.

Mark awarded = 2 out of 3

Total mark awarded = 5 out of 7
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Paper 2 Theory

Example candidate response – middle
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Paper 2 Theory 

Examiner comment – middle
A5(a)

This candidate wrote two equations but they did not represent the discharge of ions. This was because at the 
cathode magnesium atoms were shown to be losing electrons and at the anode chloride ions were gaining 
electrons rather than losing electrons. This type of error was typical of a mid-grade candidate.

Mark awarded = 0 out of 2

A5(b)

The purification of copper was known by most candidates. In (i) this candidate gave impure copper and in (ii) 
pure copper. There was no need to state in (ii) that it was pure copper since copper on its own was 
sufficient.

Mark awarded = 2 out of 2

A5(c)

This candidate showed the working out which demonstrated that they had used the wrong approach to the 
question. The candidate did not work out the number of moles of sodium chloride from the concentration and 
volume. They did not use the mole ratio to calculate the moles of chlorine produced, and finally they did not 
use the molar volume of gases.

Mark awarded = 0 out of 3

Total mark awarded = 2 out of 7
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Paper 2 Theory

Example candidate response – low
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Paper 2 Theory 

Examiner comment – low
A5(a)

This candidate wrote two electrode equations that were incorrect. The formula for the ions were incorrect 
and had the wrong charges, in addition both equations showed the gain of electrons.

Mark awarded = 0 out of 2

A5(b)

In (i) the wrong name of the electrode was stated and it should have been impure copper however in (ii)
copper was correct. There was no need to put pure copper in (ii) to be awarded the mark.

Mark awarded = 1 out of 2

A5(c)

This candidate attempted the question but used the wrong approach to the calculation. The candidate should 
have calculated the moles of sodium chloride, then the moles of chlorine and finally used the molar gas 
volume to calculate the volume of chlorine.

Mark awarded = 0 out of 3

Total mark awarded = 1 out of 7
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Paper 2 Theory

Section B
Question B6
Mark scheme
B6 (a) white solid disappears / pungent smell / condensation / colourless droplets (1) [1]

(b) For ammonia: 
Test with (moist red) litmus (1) 
turns blue (1)
OR
Test (with stopper /glass rod from) (concentrated) HCl (1) 
white smoke /white fumes(1)

For carbon dioxide:
Test with limewater (1)
Goes milky / cloudy / white precipitate /goes white (1) [4]

(c) Add soluble zinc compound / zinc chloride / zinc sulfate / zinc nitrate / other 
named soluble zinc compound (1) 

Filter (1)
NOTE: This mark can only be scored for filtration directly after mixing the 
reagents and implying that it is the solid that is on the filter paper

Wash and (air) dry residue (1) 
NOTE: This mark cannot be scored if there is no filtering. [3]

(d) 3(NH4)2CO3 +  2H3PO4 4)3PO4 +  3CO2 +  3H2O
Correct formulae (1)
Balancing – dependent on correct formulae (1) [2]

[Total: 10]
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Paper 2 Theory 

Example candidate response – high

 

Cambridge O Level Chemistry 5070 49
 



Paper 2 Theory

Examiner comment – high
B6(a)

This candidate identified the formation of ammonia from the equation and correctly recognised that it has a 
pungent smell. Other candidates appreciated that the white solid would disappear or that the mass of the 
solid would decrease.

Mark awarded = 1 out of 1

B6(b)

Most high grade candidates found this question about the tests for carbon dioxide and ammonia very straight 
forward. This candidate clearly describes the effect of ammonia on damp red litmus and of carbon dioxide on 
limewater. The extra information about collecting the gas in a syringe was ignored since it was not
necessary.

Mark awarded = 4 out of 4

B6(c)

Most high grade candidates found this question about the preparation of zinc carbonate very demanding and 
only a small proportion of candidates appreciated that the method of choice was precipitation.

This candidate was able to identify the use of the correct reagents but did not describe a filtration stage 
followed by drying the residue. For mark 3 it must be clear that it is the residue on the filter paper that is 
being washed and dried. The candidate referred to crystallisation rather than precipitation in their answer.

Mark awarded = 1 out of 3

B6(d)

The candidate was able to deduce the correct formulae for the reactants and products for one mark but did 
not correctly balance the equation. 

Mark awarded = 1 out of 2

Total mark awarded = 7 out of 10
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Paper 2 Theory 

Example candidate response – middle
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Paper 2 Theory

Examiner comment – middle
B6(a)

This candidate did not give an observation but just described in words the chemical equation. Good answers 
used the information in the equation such as the state symbols to deduce an observation such as ‘the mass 
would decrease’ or ‘the solid would eventually disappear’.

Mark awarded = 0 out of 1

B6(b)

This candidate was able to describe the use of litmus to test for ammonia and of limewater to test for carbon 
dioxide. The candidate gave both the reagents and the expected result and so obtained full marks for this 
part question.

Mark awarded = 4 out of 4

B6(c)

Candidates at mid-grade found this question very demanding and often were not able to describe the correct 
method of purification. Some candidates used a base and acid method, others a titration method and a 
significant proportion of mid-grade candidates did not answer the question.

This candidate used the reagents of zinc carbonate and ammonium carbonate rather than a soluble zinc salt 
and ammonium carbonate. Although the answer included a filtration stage it refers to removing excess 
ammonium carbonate rather than collecting the product of zinc carbonate. Furthermore the answer also 
describes crystallising zinc carbonate which is incorrect.

Mark awarded = 0 out of 3

B6(d)

Although this candidate attempted to write an equation some of the formulae were incorrect which made 
balancing the equation impossible.

Mark awarded = 0 out of 2

Total mark awarded = 4 out of 10
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Paper 2 Theory 

Example candidate response – low
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Paper 2 Theory

Examiner comment – low
B6(a)

This candidate did not quote observations and so was not awarded a mark. This candidate needed to state 
that a pungent gas was released rather than just ammonia was released to get a mark. The comment about 
the limewater was irrelevant in this question.

Mark awarded = 0 out of 1

B6(b)

This candidate gave the limewater test for carbon dioxide but did not give a test to identify ammonia. The 
most popular test for ammonia was that it turns moist red litmus blue.

Mark awarded = 2 out of 4

B6(c)

All candidates found this question very challenging and most low grade candidates did not score with this 
question.

This candidate did not give the correct reagents, giving ammonium carbonate and zinc rather than 
ammonium carbonate and a soluble zinc salt. This candidate did not describe the experimental details and 
so did not have access to the filtration and the wash and dry mark.

Mark awarded = 0 out of 3

B6(d)

This candidate did not write the correct formula for ammonium phosphate and so could not balance the 
equation. This was a very challenging question for low grade candidates.

Mark awarded = 0 out of 2

Total mark awarded = 2 out of 10
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Paper 2 Theory 

Question B7
Mark scheme
B7 (a) TiCl4 l2 +  Ti (1) [1]

(b) Reduction because Ti ions gain electrons / oxidation number of Ti decreases 
(1) 

Oxidation since Mg loses electrons /oxidation number of Mg increases (1) [2]

(c) Mr of TiCl4 = 190 (1) 

Moles of TiCl4 is 0.658 /% of Ti = 25.3 (1)

Mass of Ti = 31.6 (g) (1) [3]

(d) Titanium because magnesium can displace titanium (1) [1]

(e) (Simple) molecular / reference to molecules (1) 

Covalent (1) [2]

(f) Electron(s) can move / has delocalised electron(s) (1) [1]

[Total: 10]
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Paper 2 Theory

Example candidate response – high
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Paper 2 Theory 

Examiner comment – high
B7(a)

The candidate gave the correct balanced equation.

Mark awarded = 1 out of 1

B7(b)

The candidate appreciated that magnesium loses electrons and that this is oxidation which is one of the 
marking points. Although the candidate appreciates that reduction is the gain of electrons they stated that 
chlorine gains electrons which is incorrect so they did not get the second mark for this question.

Some high grade candidates were not sufficiently precise with their answers and gave answers that did not 
identify the correct chemical species being oxidised or reduced. Other high grade candidates gave answers 
that referred to specific oxidation states such as magnesium is oxidised since its oxidation state increases 
from 0 to +2. The calculation of actual oxidation states is not a requirement of the syllabus though correct 
statements were credited.

Mark awarded = 1 out of 2

B7(c)

This candidate gave the correct answer and so was awarded all three marks however they did not show all 
the working out. In this question the incorrect use of decimal places and significant figures were ignored so 
the incorrect rounding to 31.5 was not penalised.

Mark awarded = 3 out of 3

B7(d)

The candidate appreciated that titanium was less reactive than magnesium and referred to magnesium 
replacing titanium. This idea was sufficient to award a mark although better answers referred to magnesium 
displacing titanium.

Mark awarded = 1 out of 1

B7(e)

This question was found to be very challenging even by high grade candidates. This candidate only refers to 
ionic bonding which is incorrect so the answer was given no marks. The best answers referred to simple 
molecules with covalent bonding. These answers used the properties of the compound to deduce the 
structure and bonding.

Mark awarded = 0 out of 2

B7(f)

This candidate referred to the presence of a sea of free electrons which was sufficient for the award of a 
mark. Most high grade candidates were able to score a mark for this question.

Mark awarded = 1 out of 1

Total mark awarded = 7 out of 10
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Paper 2 Theory

Example candidate response – middle
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Paper 2 Theory 

Examiner comment – middle
B7(a)

This equation quotes the wrong product in TiCl2 when it should be titanium metal, Ti. Other candidates at 
this level often gave incorrect formulae and so could not balance the equation.

Mark awarded = 0 out of 1

B7(b)

This candidate does not give any explanation and only refers to one substance in the answer. To be able to 
be awarded a mark, the idea that reduction was gain of electrons and oxidation was loss of electrons had to 
be made. For a second mark the correct species gaining or losing electrons had to be identified.

Mark awarded = 0 out of 2

B7(c)

This candidate obtained the correct answer and showed sufficient working out to show that they had used a 
molar approach rather than one using percentage composition. In this question rounding-up errors were 
ignored.

Mark awarded =3 out of 3

B7(d)

The candidate correctly stated that titanium was less reactive but did not offer an explanation. The most 
common correct explanation at was that magnesium displaced the titanium.

Mark awarded = 0 out of 1

B7(e)

The candidate correctly identified the bonding as covalent but did not mention anything about the simple 
molecular structure. Many candidates at this level referred to ionic bonding and this resulted in no marks 
being awarded.

Mark awarded = 1 out of 2

B7(f)

This candidate identifies the presence of free electrons which is a marking point but also refers to the 
presence of free ions which is a contradictory statement.

Mark awarded = 0 out of 0

Total mark awarded = 4 out of 10
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Paper 2 Theory

Example candidate response – low
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Paper 2 Theory 

Examiner comment – low
A7(a)

This candidate was not able to construct the equation because they wrote the incorrect formulae for the 
products in the reaction.

Mark awarded = 0 out of 1

B7(b)

This candidate described oxidation as the gain of electrons and reduction as the loss of electrons and so 
was not awarded a mark. In addition the candidate did not identify the chemical species that were oxidised or 
reduced.

Mark awarded = 0 out of 2

B7(c)

This candidate attempted the calculation but did not use the correct approach to the question. The most 
popular approach was to calculate the moles of titanium chloride, deduce the moles of titanium and then 
calculate the mass of titanium made.

Mark awarded = 0 out of 3

B7(d)

This candidate did state that titanium was less reactive but they did not explain this deduction using 
information form the equation. The explanation needed to refer to magnesium being able to displace titanium 
from its compounds.

Mark awarded = 0 out of 1

B7(e)

This candidate did state that the compound had covalent bonding but did not mention anything about the 
structure of the compound. The comments about the electrons not being close to each other was irrelevant 
and was ignored.

Mark awarded = 1 out of 2

B7(f)

This candidate gave a good answer referring to the presence of free mobile electrons.

Mark awarded = 1 out of 1

Total mark awarded = 2 out of 10
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Paper 2 Theory

Question B8
Mark scheme
B8 (a) Any correct equation e.g. 

C17H36 3H6 +  C14H30 (1) [1]

(b) Reaction is faster because particles are moving faster / rate increases because 
particles have more energy (1)

More particles have energy above the activation energy / more effective 
collisions / more fruitful collisions / more energetic collisions / more (chance of) 
successful collisions (1) [2]

(c) (i) Has carbon-carbon double bond / has C=C bond (1) [1]

(ii) Add bromine (water) (1) 

Goes from (orange /brown / red / red-brown) / to colourless / (bromine) is 
decolourised (1) [2]

(d)      H    CN
          
     C – C
     
     H    H
Correct repeat unit (1)

Free bonds at the end (1) [2]

(e) Maximum/ predicted mass = 1750(tonnes) 

OR

1750
100
95 (1)

Mass of product =  1662.5 (tonnes) (1) [2]

[Total: 10]
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Paper 2 Theory 

Example candidate response – high
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Paper 2 Theory

Example candidate response – high, continued
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Paper 2 Theory 

Examiner comment – high
B8(a)

This candidate gave an equation with two alkenes, C3H6 and C15H30 which is incorrect. Many high grade 
candidates were able to construct correct equations.

Mark awarded = 0 out of 1

B8(b)

This candidate appreciated that the particles collide with more energy but did not include any comment about 
the particles moving faster or having more kinetic energy. Other candidates referred to more successful 
collisions instead of more energetic collisions and this was given credit.

Mark awarded = 1 out of 2

B8(c)

This candidate referred to the presence of the carbon-carbon double bond in (i) and so was awarded a mark. 
Candidates that did not mention that the double bond was between carbon atoms were not awarded a mark.

This candidate described using bromine to test for unsaturation and gave the correct observation and so was 
awarded two marks. Most high grade candidates were able to gain these two marks.

Mark awarded = 3 out of 3

B8(d)

This candidate could not draw the structure of the polymer because they used the wrong formula for the 
cyano group using C3N2 rather than CN. The candidate did however draw in a two carbon skeleton with free 
bonds at either end so was awarded this marking point. Many high grade candidates were able to get both 
marks for this question.

Mark awarded = 1 out of 2

B8(e)

The candidate clearly crossed out the incorrect answer and replaced it with the correct answer and working 
out to be awarded two marks. The incorrect answer was often given by candidates answering this question.

Mark awarded = 2 out of 2

Total mark awarded = 7 out of 10
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Paper 2 Theory

Example candidate response – middle
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Paper 2 Theory 

Example candidate response – middle, continued
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Paper 2 Theory

Examiner comment – middle
B8(a)

This candidate constructed a suitable equation for cracking. Although other equations were allowed in the 
mark scheme this was the most common equation given by mid-grade candidates.

Mark awarded = 1 out of 1

B8(b)

This candidate referred to the position of equilibrium rather than rate of reaction and so was not awarded any 
marks. The candidate assumed that the reaction was exothermic and states that the production of 
propenenitrile decreased rather than that the rate of reaction increases. The answer needed to refer to 
molecules moving faster and having more successful collisions.

Mark awarded = 0 out of 2

B8(c)

This candidate only referred to the presence of a double bond in (i) but this was not sufficient and had to be 
identified as a carbon-carbon double bond to be awarded a mark.

In (ii) this candidate gave a good answer referring to the use of bromine to test for unsaturated compounds. 
The reference to decolourised was sufficient to get the observation mark.

Mark awarded = 2 out of 2

B8(d)

This candidate could draw the structure of the polymer but did not show the triple bond between the carbon 
and the nitrogen atom and so only scored one mark. If the group was shown as CN rather than C—N then 
this would have been acceptable for the second mark.

Mark awarded = 1 out of 2

B8(e)

The candidate was not available to complete this calculation and used an approach using moles rather than 
using the connection between percentage yield, actual yield and predicted yield.

Mark awarded = 0 out of 2

Total mark awarded = 4 out of 10
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Paper 2 Theory 

Example candidate response – low
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Paper 2 Theory

Example candidate response – low, continued
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Paper 2 Theory 

Examiner comment – low
B8(a)

This candidate could not construct the balanced equation for the cracking of C17H36 since they included an 
extra reactant in the equation and only had C3H6 as the product.

Mark awarded = 0 out of 1

B8(b)

This candidate appreciated that the rate of reaction would increase but did not explain why in terms of 
particles moving faster and having more successful collisions.

Mark awarded = 0 out of 2

B8(c)

This candidate referred to the presence of the triple bond in (i) but in this structure it does not make the 
compound unsaturated since the triple bond is between carbon and nitrogen. The answer had to refer to the 
presence of a double bond between two carbon atoms.
In (ii) this candidate did not mention the use of bromine to test for unsaturation and so was awarded no 
marks.

Mark awarded = 0 out of 3

B8(d)

This candidate misunderstood the question and drew plastic items instead. The correct answer needed to be 
a structure of the polymer showing the bonds and atoms present.

Mark awarded = 0 out of 2

B8(e)

This candidate was able to use the information to calculate the mass of the polymer formed. This candidate 
showed working out that was clear to follow.

Mark awarded = 2 out of 2

Total mark awarded = 2 out of 10
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Paper 2 Theory

Question B9
Mark scheme
B9 (a) Melting point below 25 °C (1) 

Boiling point above 25 °C (1) [2]

(b) Particles move faster / particles gain energy (1) 

Particles spread out / move away from each other (1) [2]

(c) Volume of gas increases (1)

Particles spread out (1) [2]

(d) Ethene has a lower (relative) molecular mass / ethene has a lower formula 
mass / or reverse argument (1) [1]

(e) ANY TWO FROM

C CH

H H

HH

C
C

H

H

H

(1) 

C C

C C

H

H

H

H

H

H

H

H (1)

C CH

H

H C

C H

H

H

H

H (1) [2]

(f)

C CH

H

H H

H

C

H

H

C

H

H

C

H

H

C

OH

H

H

OR

C CH

H

H H

H

C

H

H

C

H

H

C

OH

H

C

H

H

H

(1) [1]

[Total: 10]
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Paper 2 Theory 

Example candidate response – high
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Paper 2 Theory

Example candidate response – high, continued
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Paper 2 Theory 

Examiner comment – high
B9(a)

This candidate gave an accurate answer referring to both the melting point being lower than 25oC and the 
boiling point above 25oC. Other candidates referred to room temperature rather than 25oC and this was 
accepted in the mark scheme. A common error was to refer only to the melting point or the boiling point.

Mark awarded = 2 out of 2

B9(b)

This candidate appreciated that the particles gained energy but did not mention any idea of the particles 
spreading out or that intermolecular forces were broken. Candidates that mentioned atoms or ions instead of 
particles or molecules were awarded no marks for the question.

Mark awarded = 1 out of 2

B9(c)

This candidate appreciated that the volume of the gas increases but was not able to give an adequate 
explanation and did not mention that the particles would move away from each other. The most common 
incorrect explanation referred to particles moving faster or having more collisions.

Mark awarded = 1 out of 2

B9(d)

This candidate appreciated that ethene has a lower molecular mass than butene and so would diffuse faster.

Mark awarded = 1 out of 1

B9(e)

This candidate drew both structures very clearly and was awarded both marks. Some high grade candidates
drew cycloalkanes such as cyclobutane and these were accepted as correct.

Mark awarded = 2 out of 2

B9(f)

This candidate drew a clear structure of hexanol, and made certain that the hydroxyl group was drawn out 
fully and so was awarded a mark. Either hexan-1-ol or hexan-2-ol was accepted as correct.

Mark awarded = 1 out of 1

Total mark awarded = 8 out of 10
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Paper 2 Theory

Example candidate response – middle
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Paper 2 Theory 

Example candidate response – middle, continued
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Paper 2 Theory

Examiner comment – middle
B9(a)

In this question the candidate needed to make a specific reference to 25oC (or room temperature) to be 
awarded a mark. It was not sufficient for this candidate to state that this value was between the melting point 
and the boiling point. The question uses many values so it is not clear what value is being referred to. The 
best answers stated that 25oC was above the melting point but below the boiling point.

Mark awarded = 0 out of 0

B9(b)

This candidate gave an imprecise answer and was only awarded one mark. There is no specific statement 
that the particles gain energy or move faster and so the first marking point in the mark scheme cannot be 
awarded. The idea that the particles escape the liquid is equivalent to the particles breaking free from the 
liquid so is awarded the second marking point in the mark scheme.

Mark awarded 1 out of 2

B9(c)

The candidate does state that the volume increases but although they appreciate that the particles have 
more energy they do not describe that the particles spread out from one another.

Mark awarded = 1 out of 2

B9(d)

The candidate only refers to ethene being lighter but to be awarded a mark must refer to the relative 
molecular mass of ethene being smaller than that of butane. 

Mark awarded = 0 out of 1

B9(e)

The left hand side structure is incorrect with the inclusion of an oxygen atom. The second double bond in the 
right hand structure has been erased so that this structure is acceptable and this candidate is awarded one 
mark.

Mark awarded = 1 out of 2

B9(f)

This candidate has drawn a correct structure with the hydroxyl group shown in full. The structure of hexan-2-
ol would also have been acceptable. The reference to C6H12 and H2O is considered as working out and was 
ignored.

Mark awarded = 1 out of 1

Total mark awarded = 4 out of 10
 

78 Cambridge O Level Chemistry 5070
 



Paper 2 Theory 

Example candidate response – low
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Paper 2 Theory

Example candidate response – low, continued
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Paper 2 Theory 

Examiner comment – low
B9(a)

This candidate only quoted the data given in the table and made no attempt to relate this to 25oC and the 
state of the alkene. The candidate needed to state clearly that the melting point is less than 25oC so it had 
melted and that 25oC is less than the boiling point so it had not yet boiled.

Mark awarded = 0 out of 2

B9(b)

This candidate had the misconception that covalent bonds between carbon atoms and hydrogen atoms are 
broken when a liquid boils. Candidates needed to clearly state that it was forces between molecules that 
were broken.

Mark awarded = 0 out of 2

B9(c)

This candidate clearly states that the volume increases, and then explains why in terms of particles 
spreading around.

Mark awarded 2 out of 2

B9(d)

This candidate did not appreciate that the rate of diffusion depends on the relative molecular mass of the 
compounds and instead related it to the state of the compound.

Mark awarded = 0 out of 1

B9(e)

This candidate only drew one structure and this structure was incorrect since it had only three carbon atoms 
and did not have a double bond.

Mark awarded = 0 out of 2

B9(f)

This candidate missed out one hydrogen atom in the structure and as a result did not get a mark. Although 
the candidate drew the hydroxyl group as –OH rather than –O—H bond this was not penalised in this 
question.

Mark awarded = 0 out of 1

Total mark awarded = 2 out of 10
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Paper 3 Practical Test

Paper 3 Practical Test

Question 1
Mark scheme
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Paper 3 Practical Test

Mark scheme, continued
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Paper 3 Practical Test

Example candidate response – high
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Paper 3 Practical Test

Example candidate response – high, continued
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Paper 3 Practical Test

Example candidate response – high, continued

Examiner comment – high
(a) By completing the practical work described the candidate produces a full set of temperature 

measurements (columns D and E) which are recorded to the nearest 0.5 °C. The temperature rises 
(column F) are all correctly calculated and follow the expected pattern of rise and fall. The labelled row 
of ticks below the table shows the seven marks awarded.

Each experiment’s temperature rise is within 1.0 °C of the supervisor’s value provided on the left of the 
table and so another seven marks are obtained.

Mark awarded = 14 out of 14

(b) The required data is correctly plotted and used to draw two intersecting straight lines.

Mark awarded = 2 out of 2

(c) The candidate misreads from the graph the volume of P which should be 23.0 or 23.5 cm3.

Mark awarded = 0 out of 1

(d) The volume of P from (c) is clearly and correctly used to calculate the number of moles of acid.

Mark awarded = 1 out of 1

(e) The number of moles of alkali is the same as the number of moles of acid in (d).

Mark awarded = 1 out of 1

(f) 23 cm3 is the volume of Q which reacts with 27 cm3 of P so the candidate scores the first mark and then 
a correct calculation follows to produce the concentration of the alkali for the second.

Mark awarded = 2 out of 2

Total mark awarded = 20 out of 21
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Paper 3 Practical Test

Example candidate response – middle

Cambridge O Level Chemistry 5070 87
 



Paper 3 Practical Test

Example candidate response – middle, continued
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Paper 3 Practical Test

Example candidate response – middle, continued

Examiner comment – middle
(a) While there is a full set of temperature measurements provided, there is no indication that the readings 

have been taken to the nearest 0.5 °C and the candidate makes a subtraction error in experiment 5. The 
pattern of temperature change is correct. Consequently, there are five ticks below the table.

All the temperature rises are within 1.0 °C of the supervisor’s – the corrected value for experiment 5 is 
the one used to make comparison.

Mark awarded = 12 out of 14

(b) The required data is correctly plotted but two intersecting straight lines have not been drawn.

Mark awarded = 1 out of 1

(c) Without two straight lines the candidate does not have a point of intersection but the mark would have 
been awarded if 25 cm3 had been given as the volume.

Mark awarded = 0 out of 1

(d) The volume of P from (c) is correctly used to calculate the number of moles of acid.

Mark awarded = 1 out of 1

(e) The number of moles of alkali is the same as the number of moles of acid in (d).

Mark awarded = 1 out of 1

(f) The volume of Q is incorrect and so is the concentration calculation which follows.

Mark awarded = 0 out of 2

Total mark awarded = 15 out of 21
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Paper 3 Practical Test

Example candidate response – low
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Paper 3 Practical Test

Example candidate response – low, continued
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Paper 3 Practical Test

Example candidate response – low, continued

Examiner comment – low
(a) While the candidate has provided a full set of temperatures in columns D and E, recorded to the nearest 

0.5 °C and correctly calculated all the temperature rises, the pattern of results is not as expected. 
Nevertheless, three of the temperature rises are within 1.0 °C of the supervisor’s values.

Mark awarded = 7 out of 14

(b) The required data is correctly plotted but two intersecting straight lines have not been drawn.

Mark awarded = 1 out of 2

(c) The volume given is that at the point where the two lines meet and as such was judged worthy of the 
mark.

Mark awarded = 1 out of 1

(d) The candidate is not secure in the use of concentration and instead calculates the number of moles in
30 cm3 of gas. If extra data, such as molar volume of a gas or relative mass, is needed, it will be 
provided.

Mark awarded = 0 out of 1

(e) Despite the wrong answer for the number of moles of acid in (d), the candidate correctly uses the 
relationship in the equation to deduce the number of moles of alkali.

Mark awarded = 1 out of 1

(f) While the formula written by the candidate can produce the right answer, the volumes used are not 
those for neutralisation.

Mark awarded = 0 out of 2

Total mark awarded = 10 out of 21
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Paper 3 Practical Test

Question 2
Mark scheme
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Paper 3 Practical Test

Mark scheme, continued
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Paper 3 Practical Test

Example candidate response – high
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Paper 3 Practical Test

Example candidate response – high, continued

Examiner comment – high
Test 1 The observations are clearly made and the gas is tested and so identified.

Test 2 Both scoring points are covered.

Test 3 While the candidate notes reaction taking place, the yellow is due to a precipitate (solid sulfur) and 
the decolourisation of the manganate(VII) by a pungent gas (sulfur dioxide).

Test 4 Any one of the three sentences is a correct description worth the mark available.

Test 5 The candidate’s good description of the changes that occur when a few drops of S are added, 
reveal careful execution of the test and recording of observations.

Test 6 While the colours noted i.e. black and orange, are not correct, the candidate has observed the
colour of the solution become dark and then lighten. A perfect description follows of what occurs on 
addition of aqueous alkali to the mixture from (a).

Mark awarded = 14 out of 16

Conclusions The candidate makes all the correct conclusions and has the necessary supporting evidence.

Mark awarded = 3 out of 3

Total mark awarded = 17 out of 19
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Paper 3 Practical Test

Example candidate response – middle
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Paper 3 Practical Test

Example candidate response – middle, continued
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Paper 3 Practical Test

Examiner comment – middle
Test 1 The candidate records the reaction of the magnesium with the acid but does not follow up on the 

gas produced, despite the regular exam instruction immediately above ‘You should test and name 
any gas evolved’.

Test 2 Both observations are clearly and accurately made.

Test 3 While the changes in the liquid and with the filter paper are well made, the mark associated with 
the gas produced, is missed.

Test 4 The loss of colour of the aqueous iodine is noted.

Test 5 The formation of a precipitate indicates the practical instructions were followed but the candidate 
has only recorded the last colour of the solid and not noted the darkening of the precipitate as the 
test-tube stands.

Test 6 In (a) the candidate correctly describes the final colour of the solution but makes no mention of the 
aqueous iron(III) chloride turning dark-violet initially. While the darkening of the colour may have 
been missed, it could be that the candidate is again only recording the final result as in

Test 5. The construction of the observation, resulting from the addition of excess alkali or ammonia to a 
solution, must always state what happens in excess – see Qualitative Analysis Notes on the 
question paper.

Mark awarded = 11 out of 16

Conclusions Having identified both the ions in R, the candidate chooses the wrong type of redox agent. The 
reduction of iron(III) to iron(II) in Test 6 should have convinced but the use of iodine, as a test for reducing 
agents rather than iodide in testing for oxidising agents, may have caused the confusion.

Mark awarded = 2 out of 3

Total mark awarded = 13 out of 19
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Paper 3 Practical Test

Example candidate response – low
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Paper 3 Practical Test

Example candidate response – low, continued
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Paper 3 Practical Test

Examiner comment – low
Test 1 The candidate’s ‘bubbles’ correctly shows that a gas is seen in the reaction of the acid with the 

metal but no evidence is provided that the gas is hydrogen. A test with its result must be given for 
hydrogen to score a mark. The metal’s disappearance is also omitted.

Test 2 The observations cover both scoring points.

Test 3 The candidate records colour changes but there is a yellow precipitate formed in the solution and a 
pungent gas causes the paper to turn colourless. These details are missing.

Test 4 The recording of the colour change secures the mark here.

Test 5 Here, as in Test 3, the candidate focuses on the colour but does not record that it is the colour of a 
precipitate.

Test 6 The observations provided in (a) and (b) are not sufficient to score any marks.

In (a) it may be that the colour lightened after the solution turned black but there is no description 
provided. The statement in (b) perhaps suggests it was not black when the alkali was added 
because it becomes black again. The addition of alkali to excess ought to prompt the candidate to 
provide comment about precipitate as described in the Qualitative Analysis Notes.

Mark awarded = 5 out of 16

Conclusions After a disappointing score in the Tests, the candidate nevertheless makes the most of the 
evidence recorded and scores all three marks in this section.

Mark awarded = 3 out of 3

Total mark awarded = 8 out of 19
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Paper 4 Alternative to Practical

Paper 4 Alternative to Practical

Question 1
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high

Examiner comment – high
(a)   (i)(ii)The candidate identified the gas syringe from the diagram and correctly recorded the volume of gas 

in the syringe.

Mark awarded = 2 out of 2

(b) (i) The candidate named the gas evolved as carbon dioxide and gave a correct test, bubbling the gas 
through limewater turning it milky, to confirm its presence.

(ii) The candidate named the gas as hydrogen and gave a correct test, a lighted splint producing a 
pop, to confirm its presence.

In both of the answers the candidate gave a perfect description of each test and a balanced equation.

Mark awarded = 6 out of 6

Total mark awarded = 8 out of 8 
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Paper 4 Alternative to Practical

Example candidate response – middle

Examiner comment – middle
(a) (i)(ii)The candidate identified the gas syringe from the diagram and correctly recorded the volume of gas 

in the syringe.

Mark awarded = 2 out of 2

(b) (i) The candidate named the gas evolved as carbon dioxide and gave a correct test to confirm its 
presence. The formulae of calcium carbonate and calcium chloride in the equation were incorrect 
and the products did not include carbon dioxide.

(ii) The candidate named the gas as hydrogen and gave a correct test, a lighted splint producing a 
pop, to confirm its presence. A correct equation was given.

Mark awarded = 5 out of 6

Total mark awarded = 7 out of 8 
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Paper 4 Alternative to Practical

Example candidate response – low

Examiner comment – low
(a)   (i)(ii)The candidate identified the gas syringe and correctly recorded the volume of gas in the syringe.

Mark awarded = 2 out of 2

(b) (i) The candidate suggested that hydrogen was evolved. The test, which stated it produces a pop, 
was not sufficient to obtain a mark. The equation was not correct.

(ii) Although hydrogen had been suggested as a product in the previous part of the question it was 
acceptable in this part.

The test was incorrect as it involved a glowing splint, which is used in the test for oxygen, not a flame to 
produce a pop. Although the equation was correct in terms of the reactants and products the mark was 
lost for stating. H as a product rather than H2.

Mark awarded = 1 out of 6

Total mark awarded = 3 out of 8
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Paper 4 Alternative to Practical

Question 2
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high
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Paper 4 Alternative to Practical

Examiner comment – high
(a) (i) The candidate suggested correctly that the colour of silver bromide precipitate is cream.

(ii) The statement that the precipitate may be separated by filtration was also correct.

Mark awarded = 2 out of 2

(b) (i)(ii) The question required the candidate to calculate the number of moles of silver nitrate in each of the 
two solutions. The candidate’s answers of 0.05 moles and 0.06 moles were correct.

Mark awarded = 2 out of 2

(c) This question required the candidate to realise that the smaller number of moles was the limiting factor 
in calculating the mass of silver bromide produced. 0.05 moles was the smaller of the two and should be 
multiplied by the molar mass of silver bromide, 188. The candidate deduced this correctly and obtained 
the answer of 9.4 g.

(d) The candidate calculated that the number of moles in 60.0 cm3 of 0.5 mol / dm3 sodium bromide was
0.03 and, on multiplying by 188, obtained the correct answer of 5.64 g.

Mark awarded = 4 out of 4

Total mark awarded = 8 out of 8
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Paper 4 Alternative to Practical

Example candidate response – middle
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Paper 4 Alternative to Practical

Examiner comment – middle
(a) (i) White was suggested as the colour of silver bromide which is not correct.

(ii) The precipitate cannot be removed by fractional distillation. 

Both marks were lost for part (a) of the question.

Mark awarded = 0 out of 2

(b)  (i)(ii) The question required the candidate to calculate the number of moles of silver nitrate in each of the 
two solutions. The candidate’s answers of 0.05 moles and 0.06 moles were correct.

Mark awarded = 2 out of 2

(c) Instead of multiplying 188 by the smaller number of moles, 0.05, the candidate added together both 
numbers of moles together to give 0.11 and multiplied this by 188.

One mark was awarded for the correct final calculation and use of 188.

(d) The candidate calculated that the number of moles in 60.0 cm3 of 0.05 moles of sodium bromide was
0.03 but then multiplied 0.05 by 188, the higher of the two moles.

One mark was awarded for the calculation of 0.03 moles of silver bromide.

Mark awarded = 2 out of 4

Total mark awarded = 4 out of 8
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Paper 4 Alternative to Practical

Example candidate response – low
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Paper 4 Alternative to Practical

Examiner comment – low
(a) (i) Yellow was suggested as the colour of silver bromide which is not correct.

(ii) The precipitate can be removed by filtration.

Mark awarded = 1 out of 2

(b)  (i)(ii) The question required the candidate to calculate the number of moles of silver nitrate in each of the 
two solutions. The candidate’s answers of 0.05 moles and 0.06 moles were correct.

Mark awarded = 2 out of 2

(c) The candidate was confused as to how the molar mass should be involved in the calculation.
0.05 was multiplied by 108 and 0.06 was multiplied by 80. No marks were awarded.

(d) The candidate did not calculate the number of moles of silver bromide and was not awarded any marks 
for this part of the question.

Mark awarded = 0 out of 4

Total mark awarded = 3 out of 8
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Paper 4 Alternative to Practical

Question 3
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high
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Paper 4 Alternative to Practical

Examiner comment – high
(a) Both formulae were correct

Mark awarded = 1 out of 1

(b) The candidate completed the diagram using all the correct apparatus and labelled as appropriate.

A water bath was used and not a Bunsen as the reactants are both flammable. The thermometer was 
correctly positioned and inserted in a cork.

The drawing of the condenser was accurate and the flow of water was indicated. A receiver flask was 
added and left open.

Mark awarded = 4 out of 4

Total mark awarded = 5 out of 5
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Paper 4 Alternative to Practical

Example candidate response – middle
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Paper 4 Alternative to Practical

Examiner comment – middle
(a) Both formulae were correct.

Mark awarded = 1 out of 1

(b) The candidate did not suggest any method of heating.

The thermometer was correctly positioned and inserted in a cork.

Although the drawing of the condenser was acceptable, the flow of water was reversed and incorrect. A 
beaker to collect was added and left open.

Mark awarded = 2 out of 4

Total mark awarded = 3 out of 5
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Paper 4 Alternative to Practical

Example candidate response – low
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Paper 4 Alternative to Practical

Examiner comment – low
(a) Both formulae were correct.

Mark awarded = 1 out of 1

(b) The candidate did not suggest any method of heating.

There was no thermometer in the top the column.

The condenser did not have an inner section and there was no indication of water flow. An open 
receiver beaker was added.

Mark awarded = 1 out of 4

Total mark awarded = 2 out of 5
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Paper 4 Alternative to Practical

Question 9
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high
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Paper 4 Alternative to Practical

Example candidate response – high, continued
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Paper 4 Alternative to Practical

Example candidate response – high, continued
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Paper 4 Alternative to Practical

Examiner comment – high
(a) The candidate calculated the mass of C used in the experiment.

(b) All the formulae in the equation were correct and the equation was balanced.

(c) The colour change of the indicator, red to yellow, was correct.

Mark awarded = 3 out of 3

(d) All the burette diagrams were read accurately and the volumes were correctly inserted into the table.

The mean reading was taken using the appropriate two titres.

Mark awarded = 4 out of 4

(e)–(l) This question required the candidate to complete a series of calculations each one based on the 
previous answer. Candidates are expected to maintain accuracy at each stage, neither rounding 
down nor up an answer and maintaining a minimum of three significant figures throughout.

Using the mean titre the candidate completed all the calculations successfully.

All answers were given to a minimum of three significant figures and the final answer 79.53% was 
correct.

Mark awarded = 8 out of 8

Total mark awarded = 15 out of 15
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Paper 4 Alternative to Practical

Example candidate response – middle
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Paper 4 Alternative to Practical

Example candidate response – middle, continued
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Paper 4 Alternative to Practical

Example candidate response – middle, continued
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Paper 4 Alternative to Practical

Examiner comment – middle
(a) The candidate calculated the mass of C used in the experiment.

(b) All the formulae in the equation were correct and the equation was balanced.

(c) The colour change of the indicator, red to yellow, was correct.

Mark awarded = 3 out of 3

(d) All the burette diagrams were read accurately and the volumes were correctly inserted into the table.

The mean reading was taken using the appropriate two titres.

Mark awarded = 4 out of 4

(e)–(l) The candidate’s answers to (e) and (f) were correct.

Answer (g) required the candidate to multiply answer (f), 0.00122, by 10.

The answer of 0.0125 lost the mark but this answer may then be used in subsequent parts of the 
calculation.

Part (h) was correct.

Part (i) required subtracting answer (g) from answer (h) but the candidate divided (h) by (g) and 
then did not obtain any further marks in the question.

Mark awarded = 3 out of 8

Total mark awarded = 10 out of 15
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Paper 4 Alternative to Practical

Example candidate response – low
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Paper 4 Alternative to Practical

Example candidate response – low, continued
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Paper 4 Alternative to Practical

Example candidate response – low, continued
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Paper 4 Alternative to Practical

Examiner comment – low
(a) The candidate correctly calculated the mass of C used in the experiment.

(b) The candidate lost the mark for the equation by entering the formula for zinc hydroxide rather than that 
of zinc oxide.

(c) The colour change of the indicator was correctly given as red to yellow.

Mark awarded = 2 out of 3

(d) All the burette diagrams were read accurately and the volumes were correctly inserted into the table.

The mean reading was taken using the appropriate two titres.

Mark awarded = 4 out of 4

(e)–(l) The candidate gave correct answers to (e) and (f).To obtain the correct answer to (g) answer (f)
should be multiplied by 10. The candidate however multiplied by 250/1000, then failed to give any 
further correct answers and lost all subsequent marks.

Mark awarded = 2 out of 8

Total mark awarded = 7 out of 15
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Paper 4 Alternative to Practical

Question 10
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high

Examiner comment – high
(a) The candidate gave the correct colour change of colourless to brown and gained both marks.

In some cases candidates reversed the colours. 
E.g. brown from colourless.
In such cases both marks can still be obtained.
An alternative answer such as ‘the solution goes brown’ gains the second mark only.

Mark awarded = 2 out of 2

(b) The candidate gave the correct colour change of orange to green and gained both marks.

Mark awarded = 2 out of 2

(c) The candidate gave the correct colour change of purple to colourless and gained both marks.

Mark awarded = 2 out of 2

Total mark awarded = 6 out of 6
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Paper 4 Alternative to Practical

Example candidate response – middle

Examiner comment – middle
(a) The candidate gave the correct colour change of colourless to brown and gained both marks.

Mark awarded = 2 out of 2

(b) The candidate gave the correct colour change of orange to green and gained both marks.

Mark awarded = 2 out of 2

(c) The candidate suggested that the colour changes from colourless to purple, the reverse of the correct 
answer and lost both marks.

Mark awarded = 0 out of 2

Total mark awarded = 4 out of 6
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Paper 4 Alternative to Practical

Example candidate response – low

Examiner comment – low
(a) The candidate suggested that the colour changed from pink to colourless. This is incorrect and both 

marks were lost.

Mark awarded = 0 out of 2

(b) The candidate gave the correct colour change of orange to green and gained both marks.

Mark awarded = 2 out of 2

(c) The candidate suggested that the colour changes from colourless to purple, the reverse of the correct 
answer and lost both marks.

Mark awarded = 0 out of 2

Total mark awarded = 2 out of 6
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Paper 4 Alternative to Practical

Question 11
Mark scheme
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Paper 4 Alternative to Practical

Example candidate response – high
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Paper 4 Alternative to Practical

Example candidate response – high, continued
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Paper 4 Alternative to Practical

Example candidate response – high, continued
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Paper 4 Alternative to Practical

Examiner comment – high
(a) The candidate read the thermometer readings, inserted them into the table and calculated each 

temperature rise.

(b) The candidate accurately plotted all the points on the grid and joined them up with two intersecting 
straight lines as instructed in the question.

Mark awarded = 5 out of 5

(c) (i) Candidates are asked to read, from their graphs, the volumes of H and J in two mixtures each of 
which produces a final temperature of 26 °C. Thus the candidate should read the volumes 
corresponding to a temperature rise of 6 °C. The candidate’s answers were correct.

(ii) The intersection of the two straight lines represents the maximum temperature rise that can occur.
The candidate’s graph gave the correct rise of 9.8 °C.

(iii) This maximum temperature rise should occur at volumes of 56 cm3 of H and 44 cm3 of J.

The candidate’s graph corresponded to these values.

The answers to parts (i) to (iii) showed the accuracy to which the candidate had completed the graph.

(d) The volumes of H and J given in (c)(iii) are used to calculate the concentration of H.

Candidates are given the equation for the reaction between sodium hydroxide and sulfuric acid, to 
assist them with the calculation.

The candidate calculated the concentration of H correctly, recording the answer to two significant 
figures as required.

Mark awarded = 6 out of 6

(e)  (i)(ii) The final part of the question asks the candidate to consider the effect on the final temperature of 
diluting the concentrations of both H and J to half those used in the original experiment.

Candidates should realise that as there were half as many moles of H and J used, the rise in 
temperature would be half that originally determined. The candidate’s suggestion, that the 
temperature rise is 4.9 °C but the volumes of H and J are unchanged, was correct.

Mark awarded = 2 out of 2

Total mark awarded = 13 out of 13
 

142 Cambridge O Level Chemistry 5070
 



Paper 4 Alternative to Practical

Example candidate response – middle
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Paper 4 Alternative to Practical

Example candidate response – middle, continued
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Paper 4 Alternative to Practical

Example candidate response – middle, continued
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Paper 4 Alternative to Practical

Examiner comment – middle
(a) The candidate read the thermometer readings, inserted them into the table and calculated each 

temperature rise.

(b) The candidate accurately plotted all the points on the grid and joined them up with two intersecting 
straight lines as instructed in the question.

Mark awarded = 5 out of 5

(c) (i) Candidates are asked to read, from their graphs, the volumes of H and J in two mixtures each of 
which produces a final temperature of 26 °C. Thus the candidate should read the volumes 
corresponding to a temperature rise of 6 °C. The candidate’s answers were correct.

(ii) The intersection of the two straight lines represents the maximum temperature rise that can occur.
The candidate’s graph gave the correct rise from the graph of 9.9°.

(iii) This maximum temperature rise should occur at volumes of 56 cm3 of H and 44 cm3 of J.

The candidate’s graph corresponded to these values.

The answers given by the candidate to parts (ii) and (iii), showed the accuracy to which the 
candidate had completed the graph.

Mark awarded = 4 out of 4

(d) The candidate was not able to complete the calculation.

The equation was not used and only the volume of H was used.

(e) The candidate correctly suggested that the greatest temperature would be half the initial temperature, 
but also halved the volumes of H and J.

Mark awarded = 1 out of 4

Total mark awarded = 10 out of 13
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Paper 4 Alternative to Practical

Example candidate response – low
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Paper 4 Alternative to Practical

Example candidate response – low, continued
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Paper 4 Alternative to Practical

Example candidate response – low, continued

 

Cambridge O Level Chemistry 5070 149
 



Paper 4 Alternative to Practical

Examiner comment – low
(a) The candidate read the fourth thermometer diagram incorrectly and as a result, lost one mark for the 

first column in the table. The second mark was consequently awarded.

(b) The candidate accurately plotted all the points on the grid and joined them up with two intersecting 
straight lines as instructed in the question.

Mark awarded = 4 out of 5

(c) (i) Candidates are asked to read from their graphs the volumes of H and J in two mixtures each of 
which produces a final temperature of 26 °C. Thus the candidate should read the volumes 
corresponding to a temperature rise of 6 °C. The candidate’s answers were correct.

(ii) The intersection of the two straight lines represents the maximum temperature rise that can occur.
The answer suggested by the candidate of 11° was not correct.

(iii) The candidate’s graph suggests that the maximum temperature rise occurs at 58 cm3 of H and
42 cm3 of J. The candidate’s answer of 50/50 was not correct.

Mark awarded = 2 out of 4

(d) The candidate was not able to complete the calculation.

Neither the equation nor the volumes of H or J were used in the calculation.

(e) (i) The candidate’s answer of 5 °C was not half of the original temperature rise of 11 °C.
(ii) The candidate also halved the original volumes of H and J.

No marks were gained for parts (d) and (e).

Mark awarded = 0 out of 4

Total mark awarded = 6 out of 13
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