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CHEMISTRY

Paper 5070/11
Multiple Choice

Smpor Koy Smpor Koy
1 D 21 (o
2 D 22 D
3 B 23 D
4 c 24 B
5 A 25 D
6 B 26 D
7 c 27 B
8 A 28 c
9 D 29 B
10 D 30 A
11 A 31 B
12 c 32 B
13 c 33 B
14 B 34 A
15 c 35 A
16 B 36 c
17 A 37 A
18 D 38 D
19 B 39 B
20 c 40 B

General comments

Candidates found Questions 1, 3, 4, 6, 21, 23, 28 and 36 easy.
Statistical evidence indicated some candidates were guessing in Questions 17, 25, 34 and 38.

Comments on specific questions

The choice of distracter in the following items revealed where some candidates have gaps in their
knowledge, skills and/or misconceptions.

Question 5

Many candidates may have assumed ‘particle’ meant ‘atom’ and so D was the most common answer.
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Question 7

Distracter A was a common wrong answer. This showed a ‘molecule’ of CaF:z with the correct number of
outer shell electrons for the atoms.

Question 9

Distracters A and B were common wrong answers. These candidates may have incorrectly thought that
metals contain a lattice of negative ions in a ‘sea of electrons’.

Question 13

Distracter A was chosen more than the key (C). These candidates simply chose the volume of one mole of a
gas at room temperature and pressure. They did not use the given formula to work out the stoichiometry.

Question 17

Distracters C and D were common wrong answers. These candidates did not use the provided M: data to
calculate the correct answer. It is also possible that candidates who chose C misread ‘least’ for ‘most’.

Question 25

Distracter A was chosen more than the key (D). These candidates were not familiar with 7.4(b) in the
syllabus.

Question 27

Distracter D was a common wrong answer. These candidates incorrectly thought that metals are deposited
at the positive electrode during electrolysis.

Question 30
Distracters B and C were common wrong answers.
Question 34

Distracters B and C were common wrong answers. These candidates did not, or were unable to work out,
the number of moles needed for complete combustion.

Question 37

Distracter D was a common wrong answer. This gave the molecular formula rather than the required
empirical formula.

Question 38

Candidates continue to find it difficult to correctly identify the structure of an ester from its name.
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CHEMISTRY

Paper 5070/12
Multiple Choice

Smpor Koy Smpor Koy
1 B 21 (o
2 D 22 D
3 B 23 D
4 D 24 A
5 A 25 D
6 c 26 c
7 c 27 B
8 B 28 A
9 D 29 B
10 D 30 B
11 B 31 c
12 B 32 B
13 c 33 D
14 A 34 A
15 c 35 c
16 D 36 c
17 A 37 A
18 A 38 B
19 c 39 c
20 D 40 B

General comments

Candidates found Questions 4, 5, 15, 19, 20, 21, 26, 32 and 39 easy.
Statistical evidence indicated some candidates were guessing in Question 34.

Comments on specific questions

The choice of distractor in the following items revealed where some candidates have gaps in their
knowledge, skills and/or misconceptions.

Question 10

Distracters A and C were common wrong answers. A is not an ionic equation and C has aqueous carbonate
ions.
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Question 12

Distracters C and D were common wrong answers. This highlights a poor understanding of 3(i) in the
syllabus.

Question 13

Distracter B was chosen more than the key (C). These candidates simply divided the two numbers provided
and did not appreciate the difference in and use of the formula masses of the magnesium compounds.

Question 17

Distracters C and D were common wrong answers. These candidates did not use the provided M: data to
calculate the correct answer. It is also possible that candidates who chose C misread ‘least’ for ‘most’.

Question 18

Distracter C was a common wrong answer. These candidates did not show knowledge that although the
number of moles of acid was constant, the concentration of the acid used could be different.

Question 24

Distracter D was a common wrong answer. These candidates incorrectly linked the use of a high
temperature in an exothermic reaction with an increase in the amount of product formed.

Question 25

Distracter A was chosen more than the key (D). These candidates were not familiar with 7.4(b) in the
syllabus.

Question 34

Distracters B and C were common wrong answers. These candidates did not or were unable to work out the
number of moles needed for complete combustion.

Question 36

Distracter A was a common wrong answer. These candidates did not link the presence of enzymes in yeast
with the process of fermentation.

Question 38

Candidates continue to find it difficult to correctly identify the structure of an ester from its name.
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CHEMISTRY

Paper 5070/21
Theory

Key messages

¢ Candidates need to show all relevant working out when completing calculations so that error carried
forward marks can be awarded where appropriate.

e Candidates must use accurate terminology when explaining answers to qualitative questions.
e Candidates must ensure that they describe the correct structure, bonds, forces and particles when they
explain the physical properties of solids such as melting point or electrical conductivity. The term

intermolecular forces is often used incorrectly within answers, for example with metallic bonding, giant
covalent and ionic bonding.

General comments

Candidates appeared to have sufficient time to complete all the examination paper. A significant proportion
of the candidates did not follow the rubric and answered all four questions. Question 7 was the least popular
and Question 8 was the most popular of the optional questions.

Comments on specific questions

Section A
Question 1
Many candidates gave the full symbol or formula including the proton and nucleon number.

(a) Most candidates recognised the calcium-39 atom as having 20 protons; some candidates did not
include the full symbol and wrote only Ca.

(b) Most candidates recognised chlorine-35 as a particle with a nucleon number of 35. Candidates that
just wrote Cldid not score since this could not be distinguished from the symbol for chlorine-37

(c) Many candidates recognised the formula for the ¥C1~. Candidates who wrote just C1~ were given
credit on this occasion as, in terms of the other options for the question, this was an unambiguous
answer.

(d) Most candidates recognised the symbol for neon-20 as an atom with only 10 neutrons. The symbol

Ne was accepted as it was an unambiguous answer.

(e) Most candidates recognised the symbol for copper-64 as an atom of a transition element. The
symbol Cu was accepted as it was an unambiguous answer.

Question 2
This question focused on the elements in Group |l of the Periodic Table.
(a) The best answers appreciated that all the elements have two electrons in their outer shell. Some

candidates did not refer to a number and just stated that the elements all have the same valency
electrons; this was not sufficient to be awarded a mark.
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(b)

(c) ()

(ii)

(d)

(e)

(f)

(9)
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Candidates needed to give a statement about atomic radii and another about melting points. The
best answers appreciated that the atomic radii showed a definite trend, but the melting point did
not. Answers stating that the melting point is varied were not enough as this did not mention the
lack of a trend or pattern.

Many candidates were able to state the electronic configuration as 2.8. Some candidates gave the
configuration for a magnesium atom instead. Some candidates used sub-shell notation

i.e. 1s? 2s%2p°® and although this was given full credit centres should advise candidates that it is
well beyond the scope of the syllabus.

Candidates found the electrode equations quite challenging and were more likely to get the
reduction of magnesium ions than the oxidation of chloride ions. In the anode equations,
candidates often added electrons to the chloride ion or even wrote the equation the wrong way
around.

Some candidates recognised that copper ions were reduced and referred to the gain of electrons.
The most common misconception was the choice of copper rather than copper ions.

Some candidates gave a balanced equation rather than naming the products. This was given full
credit. The most common misconception was to produce magnesium hydroxide rather than
magnesium oxide. Other candidates forgot to include hydrogen as one of the products.

Many candidates appreciated that calcium hydroxide and hydrogen were produced; often they
found the equation challenging because they used the wrong formula for calcium hydroxide,
typically CaOH rather than Ca(OH),.

A common misconception was to use magnesium oxide or hydroxide rather than the metal itself.
Other candidates described a titration method rather than adding excess metal to an acid. Some
candidates used a displacement type of reaction rather than a reaction with hydrochloric acid.
Candidates that chose metal and acid as their method often used excess acid rather than excess
metal. Candidates were usually able to describe the crystallisation process with only a small
proportion of candidates evaporating to dryness.

Question 3

This question focused on molybdenum.

(a)

(b)

(c)

(d)

Candidates were often able to state physical properties of molybdenum. Only a small proportion
gave chemical properties or confused properties of the element with those of the compounds
e.g. coloured, catalytic activity and varying oxidation states.

Typically, candidates gave coloured, catalytic properties or varying oxidation states and some even
mentioned complex formation. Other candidates confused chemical properties with physical
properties and gave answers such as good thermal conductors.

Candidates found this question very challenging and were not able to adequately explain the
hardness of molybdenum steel. Many candidates illustrated their answers with diagrams but often
these diagrams were not labelled and/or it was not clear if they referred to the steel or a pure metal.
Often candidates did not mention the layers of metal ions being able to move more easily in a pure
metal than in steel. It was not sufficient just to describe ions sliding. Reference to metal ions or
atoms was allowed in this question. Candidates were more likely to recognise that the particle sizes
of iron and molybdenum were different.

Candidates often quoted their answer to three significant figures even if the actual answer was
incorrect. The best answers were well organised with the steps being clear so that error carried
forward could be rewarded. Other answers were more of a jumble of numbers with no real
organisation. Some candidates muddled the formulae and as a result, used the incorrect molar
masses. A small proportion of the candidates did not attempt this question.
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Question 4

This question was about the gases found in air.

(a)
(b)

(c)

(d) (i)

(i)
(iii)

Many candidates could recall the percentage by volume of nitrogen in clean air as 78%.

Some candidates gave very detailed answers that mentioned the use of fractional distillation and
the significance of the different boiling points of oxygen, nitrogen and the noble gases. A small
proportion of candidates did not attempt this question.

Some candidates could recall the uses of nitrogen. Typically, the manufacture of ammonia and of
fertilisers was given; other candidates mentioned its use as a coolant or for packaging food.

Candidates were often able to recall that sulfur dioxide or oxides of nitrogen cause acid rain.
Common misconceptions involved other atmospheric pollutants such as CFCs and carbon
monoxide.

Candidates often recalled that carbon dioxide was linked with global warming.
Many candidates appreciated that carbon monoxide came from incomplete combustion or from the

exhaust gases of motor vehicles. Often answers were not sufficiently precise to be awarded credit.
The best answers referred to the incomplete combustion of a named carbon-containing fuel.

Question 5

This question involved calculations to determine the molecular formula for an unknown acid.

(a)

(b)

(c)

Many candidates could use the data to calculate the empirical formula as CHO, and organised
their answer in a table format that allowed error carried forward to be easily awarded. Some
candidates did not appreciate how to calculate the mass of oxygen in the sample and as a result
obtained an answer of CH. Only a small proportion of candidates inverted the expressions for the
moles or used atomic number rather than relative atomic mass.

Candidates were often able to calculate the moles of KOH present but sometimes did not
appreciate how to calculate the moles of U. A common error was to multiply the moles of KOH by
two rather than dividing by two. Some candidates rounded early in their calculations and as a result
ended up with a molar mass that was significantly different than the expected value of 90. These
answers were given full credit providing the working out was clear so the rounding used could be
seen. A small proportion of the candidates did not attempt this question.

The best answers not only calculated the correct molecular formula but also showed how they
worked this out. Many candidates did not attempt this question.

Question 6

This question was about acids and bases.

(a)

(b)

(c)

(d)

Many candidates appreciated that acids are a source of hydrogen ions. A small proportion of the
candidates used pH to define an acid; these answers were not given credit.

Candidates were often able to define the term weak and referred to incomplete dissociation or
ionisation. A small proportion of candidates confused the terms dissolved and dissociated.

Candidates often appreciated that the pH of an acid was less than seven but did not give a clear
description of how to use universal indicator to determine the pH of propanoic acid. Candidates
often forgot to include the reference to comparing the colour obtained with a colour chart.

Most candidates referred to the action of calcium oxide on soil, but they did not always describe
neutralising acidic soil.
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(e) Candidates often wrote confused answers that referred to bond breaking and bond making needing
energy. The best answers included three different ideas:

e  bond breaking absorbs energy
e  bond making releases energy
e more energy is released than absorbed.

Some candidates referred to the number of bonds being involved but this was not considered
relevant.

Section B
Question 7
This question was about ammonium carbonate.

(a) Some candidates used the state symbols to suggest that the solid would disappear; other
candidates referred to testing for ammonia and carbon dioxide instead.

(b) Candidates were often able to demonstrate an understanding of how to do the calculation, but
some forgot that the moles of gas were three times the amount in moles of ammonium iodide.
These candidates obtained 1.2dm? rather than 3.6 dm>. Some candidates calculated the volume of
ammonia formed and the volume of carbon dioxide formed and then added these together to get
the answer. Only a small proportion of the candidates did not include the units for the volume.
Other candidates made errors in the calculation of the molar mass of ammonium carbonate.

(c) Candidates often appreciated that the test for the ammonium ion realised on the gas test for
ammonia, but they did not always use the correct test. A common error was to forget to heat the
mixture of aqueous sodium hydroxide and ammonium carbonate. Other candidates gave the test
for nitrates rather than the ammonium ion. A small proportion of the candidates did not attempt this
question.

(d) The ionic equation was very challenging and often candidates gave equations that involved the
ammonium ion and/or ammonia. Only the best answers showed the reaction between
carbonate ions and hydrogen ions.

(e) A common misconception was to use the idea of free ions rather than focus on whether the ions
could move or not. Many candidates thought that free ions must be mobile. A definite statement
about ions not moving in a solid and moving in aqueous solution was required. Another
misconception was to refer to electrons within the answer, for example ‘electrons cannot move in a
solid but can in aqueous solution’.

Question 8
This question was about the chlorides of phosphorus.

(a) Most candidates described a reversible reaction in which the rate of the forward reaction was the
same as the rate of the backward reaction. Only a very small proportion of the candidates
mentioned that the concentrations of the reactants and the products do not change.

(b) Many candidates did not understand the meaning of composition and referred to the position of
equilibrium instead. As a result, only a small proportion of the candidates mentioned that the
concentration of PCl5 would increase. Many candidates referred to the number of moles being
greater on the product side but did not mention the word gases in this statement, so could not be
given credit.

(c) (i) Some candidates referred to the reaction being endothermic; a significant proportion gave
explanations more appropriate for a change in pressure i.e. in terms of moles of reactants and
products.
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The best answers appreciated that the kinetic energy of the particles increased and the number of
successful collisions also increased. Candidates often did not score because of omissions in their
answers rather than incorrect chemistry e.g. not mentioning particles or molecules, missing off
kinetic and only referring to collisions rather than successful collisions.

(d) A significant proportion of the candidates were able to draw the dot-and-cross diagram for
phosphorus(III) chloride. Most candidates did not show the inner electrons. Common errors were
to miss out the lone pairs on each chlorine atom and also the lone pair on the phosphorus atom.

(e) A significant proportion of candidates were able to balance the equation.

Question 9

This question was about plastic and glass.

(a)

(b)

(c) (i)

(ii)

(d)

(e)

Some candidates were able to draw the structure of poly(propene). They often included at least two
repeat units. Common misconceptions included not having the continuation bonds at the ends of
the structure and/or including double bonds within the structure. A small proportion of the
candidates did not attempt this question.

Some candidates appreciated that the products of complete combustion were water and
carbon dioxide and were able to write a balanced equation using the empirical formula. Other
candidates tried to use the formula of propene instead of the empirical formula.

Some candidates thought biodegradable polymers mean they could be recycled. The best answers
described how they would naturally decay and result in less litter and land-fill.

This was a challenging question and only a very small proportion of the candidates were able to
draw the structure of the monomer. A common misconception was to draw the repeat unit rather
than a monomer.

Candidates were often not able to use the kinetic-particle model to describe melting. Candidates
did not focus on the motion and the arrangement and described the particles gaining kinetic energy
and moving further apart. Candidates rarely mentioned that the arrangement was random in a
liquid and regular in a solid. The idea that the motion changed from vibrational to translational was
poorly expressed in many responses.

Candidates often described the presence of intermolecular forces rather than describing the many
strong covalent bonds that need to be broken. Good answers described the structure of
silicon dioxide as being giant covalent.

Question 10

This question was about the chemistry of different hydrocarbons.

(a)

(b)

(c)

(d)

(e) (i)

The definition of hydrocarbons was well known but some candidates forgot the significance of only
in ‘only carbon and hydrogen’. References to mixtures of hydrogen and carbon were not given
credit.

Candidates were often able to recognise that the two hydrocarbons had the same molecular
formula but different structures.

The test for unsaturation was known by many candidates. Only a small proportion of the
candidates referred to bromine becoming clear rather than colourless with butene.

Many candidates could complete the calculation. The most common error was to use 12 as the
numerator in the calculation rather than 48.

Some candidates could interpret the flow diagram showing the conversion of ethene into
ethanoic acid. The identity of the intermediate was either named or drawn by candidates.
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(ii) Candidates often gave both the catalyst and the reagent used for the conversion of ethene to
ethanol. The name of a suitable catalyst or condition was ignored. Either water or stem was
accepted as the reagent.

(iii) The most common correct reagents given were oxygen, dichromate and manganate(VII); the
oxidation states given for the last two reagents were often incorrect. Some candidates gave water
as the answer.
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CHEMISTRY

Paper 5070/22
Theory

Key messages

e Many candidates need to write with greater precision and to include the key words, which will lead to a
good answer.

e Many candidates need more practice in interpreting the stem of a question.

e Many candidates need more practice in drawing the structures of organic compounds, especially
branched chain compounds and polymers.

o Most candidates need further practice in constructing ionic equations.

General comments

Many candidates tackled this paper well and gained good marks in both Section A and Section B. Most
candidates gave answers of the appropriate length to questions involving free response. Some candidates
did not follow the rubric and answered all four of the Section B questions. Most candidates responded to
most parts of each question. The exceptions were Questions 9(a) (deduction of the structure of the
monomer of poly(chloroethene)) and Question 10(c) (describing a chemical test to distinguish between a
carboxylic acid and an alcohol). Some candidates wrote their answers first in pencil and then overwrote them
in ink. This is a practice that should be discouraged, as it makes it difficult to read the candidates’ writing.
Other candidates put crosses against parts of their work but did not cross out these sections, which suggests
that they were unsure which was the correct answer.

Many candidates need to write with greater precision and to include the key words, which will lead to a good
answer. For example, in Question 2(b) many referred to strong bonding, but few referred to the structure of
boron, other than to paraphrase the stem of the question. In Question 4(d), many candidates wrote vague
statements about pollution or did not state that only water is formed when hydrogen is used as a fuel. In
Question 6(a), some candidates just mentioned removing impurities, whereas in Question 6(b) others just
mentioned factories or industries in response to the question about the origin of nitrates and phosphates in
rivers. In Question 8(c)(ii), essential words or phrases such as less kinetic energy and fewer successful
collisions were omitted. In Question 9(d), many candidates did not appreciate that the arrangement of
particles relates to their order rather than their proximity. In Question 9(e), many candidates referred to
molecules and intermolecular forces when describing metallic bonding and did not use key terms such as
delocalised electrons or sea of electrons or they used protons instead of ions. In Question 10(a), some
candidates used the term oxygen molecules instead of oxygen atoms when discussing why cyclobutanol is
not a hydrocarbon. Candidates should be encouraged to write answers using key scientific words in their
proper context.

Some candidates did not appear to read the stem of the question carefully enough. For example, in
Question 3(b), many candidates did not use the information in the stem of the question to deduce the
correct structure of TiCl, or to deduce that (1) is the state symbol for TiCl4. In Question 3(c), many ignored
the instruction to express their answers to two significant figures. In Question 7(d), many candidates did not
write the state symbols as instructed and/or gave the state symbol of Br, as (I), despite the statement in the
stem of the question that aqueous bromine was used. In Question 9(d), many candidates wrote about the
movement of particles but did not write about the arrangement. Others did not heed the words ‘liquid cools to
become a solid’ and wrote about melting rather than solidification. In order to improve their marks,
candidates should underline or circle the key parts of the stem of the question and return to these to check
that the question has been correctly answered.
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A minority of candidates had a good knowledge of organic chemistry. Many others need to practice drawing
the structure of monomers and polymers (Questions 9(a) and 9(c)(ii)). Others need to revise the properties
of carboxylic acids as being typical of acids and different from alcohols (Question 10(c)). Some candidates
need to refer back to the stem of the question, when dealing with the structures of compounds with which
they are unfamiliar. For example, in Question 10(b), some candidates suggested that the structure had C=C
double bonds even though these were not present in the structure.

The writing of balanced equations was not always successful. Some candidates were able to work out the
correct formulae for reactants and products. Others need more practice in memorising or working out simple
formulae such as Brs, I, or TiO,. Many candidates need more practice in constructing ionic equations by
identifying the spectator ions and cancelling these out (Question 7(d)). Others need more practice in
balancing equations for the reactions at electrodes such as Question 2(c)(iii) where many candidates either
did not balance the ions with the correct number of electrons or placed the electrons on the wrong side of the
equation.

A few candidates had a good knowledge of structure and bonding. Others need further practice in
distinguishing between molecular structures and giant structures and metallic structures (see comments on
Questions 2(b), 3(b)(i) and 9(e)). In such questions, candidates should also be advised to check that their
answers do not contain conflicting statements e.g. ‘it is a metallic structure with strong intermolecular forces’.

Some candidates performed well in questions involving calculations, showing appropriate working, clear
progression in each step of the calculation and clear indications about what each number refers to. Other
candidates should make sure that they set out each stage of their working clearly in calculations involving
several successive steps. Statements in the form of ‘moles of X =...." or ‘from the equation, moles of Y =....’
help to make clear the processes involved. Many candidates need practice in using the stoichiometry of the
equation to work out the ratio of reacting moles. Candidates should also be advised not to round up their
answers to a particular step in the middle of a calculation. Rounding to the correct number of significant
figures should only be applied after the last step in a calculation.

Comments on specific questions

Section A
Question 1
This question was generally well answered.

(a) Many candidates gave the correct answer H,S. The commonest incorrect answers were P> and
Cl, possibly because they had 18 electrons.

(b) Many candidates identified the manganate(VII) ion. H", Fe** and CI” were the commonest
incorrect answers.

(c) Some candidates ignored the reference to an ion and as a result gave CH, rather than NH,". A few
candidates suggested Cl or P>,

Question 2

Some candidates answered this question well. Many need more practice in answering questions about
structure and bonding with the essential details ((b)) and in constructing ionic half-equations

((c)(iii)). Others need more practice in selecting the correct method for producing crystals of a soluble salt
using a metal and an acid and writing the stepwise procedure. Candidates may find it helpful to answer this
type of free response question using bullet points for each step.

(a) (i) Many candidates were able to estimate the atomic radius of nihonium. The most popular correct
answers being in the range between 0.160 and 0.180 nm. Some candidates gave answers that
were 100 times too high. Few gave answers less than 0.155nm or more than 0.200 nm.
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(ii)

(b)

(c) (i)

(ii)

(iii)

(d)

(e)
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Most candidates appreciated the lack of a specific trend in the melting points. Some candidates
used the context and referred to the radioactivity of nihonium preventing research to find the atomic
radius. Other candidates recognised that the melting point both increased and decreased. A
significant number of candidates wrote statements that were too vague such as ‘it varies down the
group’. Others did not refer to the data in the table and gave answers such as ‘it’s radioactive’ or
‘we haven’t got the information’.

Most candidates mentioned strong bonding, but fewer mentioned the presence of many bonds in
boron. The most common misconception was to refer to the strong intermolecular forces or to
repeat the stem about boron having a giant covalent structure.

Many candidates misinterpreted the meaning of the term composition. Some candidates gave the
ratio of the ions present. The best answers gave aluminium oxide dissolved in molten cryolite. The
name cryolite was not well known by many candidates so aluminium oxide was the only substance
given as the answer. Some candidates just gave the formulae of the ions present in

aluminium oxide. Others suggested bauxite, the ore, rather than the (purified) aluminium oxide.

The material (graphite or carbon) used to make the electrodes was well known. A minority of
candidates suggested platinum or steel.

Most candidates gave the equation for the reduction of the aluminium ion. Fewer knew the
oxidation of oxide ions. Some candidates referred to the 3 in 3Aland gave A/; as the product.
Others tried to balance the aluminium ions with one or two electrons. A common misconception for
the anode reaction was to show the oxidation of a hydroxide ion. Other common errors included
2e”on the right, 0,°” on the left and electrons added to the left-hand side. A significant number of
candidates tried to make the number of electrons the same for each equation and sometimes got
the multiples incorrect.

Many candidates recognised that aluminium was oxidised and referred to the loss of electrons. The
most common misconceptions were the choice of copper or copper ions or Al on the right and Al
on the left.

Many candidates referred to the formation of an oxide layer; they often referred to its lack of
reactivity rather than acting as a barrier. Some candidates gave answers suggesting that
aluminium was a non-reactive metal being lower than hydrogen in the reactivity series.

The best answers referred to excess aluminium, the use of hydrochloric acid, filtration and heating
or evaporation then leaving to crystallise. Many candidates used aluminium oxide or hydroxide
rather than the metal itself. Another misconception was to use a titration method rather than adding
excess metal to an acid. Some candidates used a displacement type of reaction with a chloride
rather than the reaction with hydrochloric acid. Candidates who chose metal and acid as their
method of choice often used excess acid rather than excess metal. Candidates were often able to
describe the crystallisation process with only a small proportion of candidates evaporating to
dryness. Many candidates omitted filtration or only mentioned it in terms of filtering off the
aluminium sulfate after crystallisation.

Question 3

Many candidates gave good answers to (a) and performed well in the calculation in (¢). Others need further
revision about structure and bonding ((b)(i)), balancing equations and deducing state symbols.

(a)

(b) (i)

Most candidates were able to state one physical property of titanium. Only a small proportion gave
chemical properties or confused properties of the element with those of the compounds e.g.
coloured, catalytic activity and varying oxidation states. Other common errors included low melting
point, low boiling point or low density.

Many candidates were not able to deduce the structure and bonding of titanium(I'V) chloride and
often referred to ionic bonding and/or a giant structure. Other candidates referred to simple
molecular structures without mentioning covalent bonding or simple covalent bonding without
mentioning molecules.
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A considerable number of candidates got the formula for titanium(IV) oxide incorrect, typically
giving TiO or TiO4. In terms of the state symbols, TiCl, was often quoted as a solid or an aqueous
solution. HCI was often written as HCI(I).

Many candidates did not quote their answer to two significant figures. A common error was to get
227 by forgetting to round to two significant figures. Some candidates forget the 90% in the
calculation or inverted this by multiplying mass or moles by 100/90. Moles and mass steps were
generally well understood. The best answers were well organised with the steps being clear so that
error carried forward could be rewarded. Other answers were more of a jumble of numbers with no
real organisation. Some candidates muddled the formulae and as a result used the incorrect molar
masses. Candidates should be advised to show their working as stepwise processes and clearly
stating mass in g or moles as appropriate.

Question 4

This question was well answered by some candidates. In (a), many candidates gained at least two of the
three marks available and in (c) many were able to explain how the formula C4,H,s indicates a hydrocarbon
and were also able to balance the equation. Part (d) was the least well done, with many candidates not
realising that the command word explain referred to the fact that they had to give a reason for their initial
statement.

(a)

(b)

(c) (i)

(ii)

(d)

Many candidates gave a suitable description of fractional distillation and the idea that the
separation depended on the different boiling points of each fraction. Some candidates suggested
that the column or the petrol was heated rather than the petroleum. Some suggested that the
different fractions come off at different heights in the column. Others incorrectly suggested that
petrol gases came off first, then petrol, then kerosene. A considerable number of candidates
muddled the process of fractional distillation with the blast furnace or with cracking.

The use of bitumen to make roads was well known. A small proportion of the candidates referred to
roofing. Some candidates thought that bitumen was used as a fuel. Other common errors included
‘lubricant’ and ‘medicine’.

The best answers used the general formula and substituted n = 12 to show the correct molecular
formula. Other answers just quoted the general formula. A common misconception was just to state
that they both contained only carbon and hydrogen. A few candidates missed the H from the
formula or gave the incorrect general formula as C,Hzn+1 or CHazp.

A variety of correct equations were seen. The commonest involved the formation of C,H,4. The
most common error was to miss out the formation of hydrogen and give an equation that had an
alkane and an alkene. A minority of the candidates did not add the numbers correctly and had two
extra hydrogen atoms on the product side.

Some candidates focused on economics or stated that hydrogen was cheaper or was obtained
from the air. Others gave the flammability of hydrogen as a reason or described petrol as being
more flammable. The best answers tended to focus on the disadvantages of petrol rather than the
advantages of hydrogen. A significant proportion of the candidates appreciated that water was
formed when hydrogen was combusted, but they often did not state it was the only product. Few
candidates gave a reason related to their first statement e.g. ‘produces only water’ but without the
explanation ‘so can be obtained from electrolysis of water, which is a renewable resource’.
Therefore many candidates wrote two, three or four points but their explanation did not match the
stated advantage e.g. renewable, makes no poisonous gases, gives more energy. Some
candidates wrote very vague answers such as ‘less harmful’, forms water’, or ‘no pollution’.
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Question 5

This question was well answered by many candidates. The calculation in (a) was generally well done,
although a significant minority of candidates omitted to calculate the percentage of oxygen. The calculation
in (b) was less well done. Many candidates did not divide by three. Candidates should be advised to set out
their calculations in a clear fashion giving statements such as ‘mass of KOH =" and ‘moles of KOH =". This
will help in the awarding of marks for error carried forward.

(a) A majority of the candidates were able to use the data to calculate the empirical formula and
organised their answer in a table format that allowed error carried forward to be rewarded. Some
candidates did not appreciate that they had to calculate the percentage of oxygen and as a result
obtained an answer of CH. Others realised that oxygen should be present but just added it to the
formula to give CHO. A small proportion of candidates inverted the expressions for the moles or
used atomic number rather than relative atomic mass.

(b) Many candidates were able to calculate the moles of KOH present but sometimes did not
appreciate how to calculate the moles of W present. A common error was to multiply the moles of
KOH by three, rather than dividing by three. Some candidates rounded early in their calculations
and as a result ended up with a molar mass that was larger than the expected 126. These answers
were given full credit providing the working out was clear so the rounding used could be seen.

(c) The best answers not only calculated the correct molecular formula but also showed how they
worked this out. A few candidates were confused by the label W and thought this was tungsten and
used the letter in their formula.

Question 6

This question was well answered by many candidates. In (a), the process of desalination was explained well
by some candidates. Others wrote statements that were not specific enough. In (b), statements that were not
specific enough were seen. The question about water purification in (c) was well answered by most
candidates.

(a) Some candidates just repeated the stem of the question, rather than appreciating that desalination
involves the removal of salt from sea water. A common example of this was ‘purifying sea water
making it fit to drink’. Some candidates wrote statements that were too vague, such as ‘removal of
impurities’. The best answers also explained how desalination is carried out e.g. 'removal of salt
using reverse osmosis’. Many candidates just mentioned heating or distilling. Other candidates
suggested ‘removal of bacteria’ or ‘removal of solids’.

(b) (i) Most candidates appreciated that the two ions came from fertilisers. The commonest errors
included vague statements such as ‘factory waste’, ‘industries’ and ‘eutrophication’.

(i) Some candidates correctly quoted the name eutrophication. Candidates that described what
happened often gave imprecise answers e.g. ‘grows algae’ without mentioning increased growth of
algae. A small proportion of candidates mentioned global warming, acid rain or ozone depletion.
Many of those candidates who suggested harm to wildlife wrote answers that were not specific
enough e.g. ‘affects wildlife’ or ‘plants grow’.

(c) (i) This was generally answered well. Some candidates referred to use of filter paper rather than
giving the large-scale methods such as screening or sedimentation; others suggested distillation.

(i) Many candidates realised that carbon or charcoal is used to remove bad tastes from water. The
commonest errors were to suggest either chlorine or fluorine.

(ili) A majority of the candidates recognised that chlorine is used to disinfect drinking water. The
commonest error was to suggest carbon.

International Education © 2019



Cambridge Ordinary Level
5070 Chemistry June 2019
Principal Examiner Report for Teachers

Section B
Question 7

Many candidates gave good answers to (b) (calculation) and (c) (test for iodide ions). Fewer gave good
answers to (a) (description of how you know when the reaction is complete) and (e) (ionic conduction). Most
candidates need more practice in constructing ionic equations ((d)).

(a) Some candidates used the state symbols in the equation provided to suggest that the solid would
disappear. Many candidates referred to testing for ammonia instead. Others discussed the gases
no longer being given off in a variety of ways e.g. ‘stops effervescing’,’ litmus turns blue’, ‘litmus
stops turning blue’. Others referred to the solid but gave incorrect answers such as ‘the mass of the
solid stays constant’ or ‘the solid turns brown’.

(b) Candidates were often able to demonstrate an understanding of how to do the calculation but did
not account for the fact that the moles of gas was twice the amount of the moles of
ammonium iodide. These candidates obtained 0.48 dm? rather than 0.96 dm®. Only a small
proportion of the candidates did not include the units for the volume. Other candidates made errors
in the molar mass of ammonium iodide.

(c) The test for iodide ions was well known and many candidates included the presence of nitric acid
as well as silver nitrate. A significant proportion of the candidates used lead nitrate rather than
silver nitrate, which was acceptable. The commonest errors were to suggest barium chloride as the
test reagent, to add hydrochloric acid instead of nitric acid or that the precipitate is white in colour.

(d) Few candidates constructed the ionic equation for the reaction of ammonium iodide with bromine.
Many candidates gave the molecular equation instead. The formulae for the ions and the
molecules were not well known and as a result, incorrect formulae were often used. Many
candidates did not include state symbols. Other errors included bromide and iodide ions instead of
bromine and iodine molecules; Br* and I'" or a mix of ionic and incorrect non-ionic species.
Common errors with the state symbols included Br,(l) (the stem of the question stated aqueous
bromine) and I(g).

(e) Some candidates realised that ammonium iodide is an ionic compound and answered the question
in terms of the ions moving in aqueous solution but not moving in the solid state. A common
misconception was to use the term ‘free ions’ rather than focus on whether the ions could move or
not. A considerable proportion of the candidates wrote about electrons within the answer e.g.
‘electrons cannot move in a solid but can in aqueous solution’. A few candidates did not read the
stem of the question and wrote about ions moving in the molten state.

Question 8

Some parts of this question were well answered especially (c)(i), (d), (e) and (f). In (a), many candidates did
not take note of the state symbols in the equation. In (b), some candidates understood the change in
composition of the mixture but many did not include the essential word ‘gas’ when trying to explain the
change. In (c)(ii), many candidates need more practice at writing answers to questions about rates of
reaction with greater precision using the correct scientific vocabulary.

(a) Many candidates focused on having a backward and forward reaction rather than keeping
reactants and products from escaping or gases from the air entering. Other candidates referred to
keeping the conditions constant by having a closed system or defining dynamic equilibrium. Others
wrote vague statements about outside conditions such as temperature and pressure not affecting
the equilibrium.

(b) Many candidates did not understand the meaning of composition and referred to the position of
equilibrium instead. As a result, only a small proportion of the candidates mentioned that the
concentration of NO and O, would increase. In terms of an explanation, many candidates referred
to the number of moles being greater on the reactant side; they did not mention the essential word
‘gases’ in this explanation.

(c) (i) Some candidates referred to the reaction being exothermic. Others either suggested that the
reaction was endothermic or gave explanations more appropriate for a change in pressure, in
terms of relative numbers of moles of reactants and products.
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The best answers mentioned that the kinetic energy of the particles decreased and the number of
successful collisions also decreased. Responses often contained omissions rather than incorrect
chemistry e.g. not mentioning particles or molecules, missing off kinetic (energy) and only referring
to collisions rather than successful collisions. Some candidates wrote about successive collisions
instead of successful collisions.

Many candidates drew a correct ‘dot-and-cross’ diagram for oxygen. Common errors included only
a single shared pair and/or three lone pairs on each oxygen atom. Candidates should be advised
not to draw the bonding pairs as an additional linking circle or to draw separate atoms with the
bonding pair somewhere between them.

(e) Most candidates constructed the equation for the reaction of nitrogen dioxide with water correctly.
The commonest error was to omit the 2 for balancing the nitrogen dioxide.

(f) Nearly all the candidates were able to describe strong and weak acids. Only a small proportion of
the candidates referred to pH, reactivity or more H ions (in strong acids) rather than ionisation or
dissociation.

Question 9

Parts (b) and (c)(i) were generally well answered. Few candidates were able to draw the correct structure of
the monomer in (a). Many candidates need more practice in answering questions involving kinetic particle
theory ((d)) and metallic bonding ((e)) using precise scientific terms.

(a)

(b) (i)

(ii)

(c) (i)

(ii)

(d)

Many candidates did not draw the correct structure of the monomer, chloroethene. Common
misconceptions included having the monomer with free extension bonds, drawing an

alkene + chlorine. Only a minority of the candidates placed the n at the correct place in front of the
monomer. A considerable number of candidates did not respond to this question.

Some candidates were able to balance the equation. A number of forms of correct equations were
seen including either correct multiples or correct fractions. A common error was to attempt to
balance the oxygen as 30, or 40,.

Many candidates gave the correct answer by referring to hydrochloric acid or hydrogen chloride.
Others referred to carbon dioxide being responsible for acid rain rather than focussing on the
hydrogen chloride shown in the equation. A minority of the candidates suggested chlorine instead
of hydrogen chloride. A few candidates did not take note of the elements present in the equation
and suggested sulfur dioxide.

The uses of nylon were well known, with many candidates referring to cloths, fishing nets or
threads.

Few candidates were able to draw the correct structure of the polypeptide. Some candidates
appreciated the formation of the amide bond but drew block diagrams rather than the specific
structure of the polymer. Extra hydrogen atoms and oxygen atoms were often included in the
structures and a significant proportion of the candidates did not show the extension bonds at the
end of the section of the polypeptide. Others omitted the H atom opposite the CH; group or drew
three or more repeat units. A considerable number of candidates drew an ester linkage rather than
a peptide/amide linkage.

The best answers included statements about the particles moving from place to place in the liquid
and slowing down until they were only vibrating in the solid, as well as statements about the
particles going from a random arrangement in the liquid to becoming regularly arranged in the
solid. Many candidates were not able to use the kinetic particle model to describe freezing. Many
muddled the idea of arrangement with the idea of proximity (nearness) of the particles. Candidates
did not focus on the motion and the arrangement and described the particles losing kinetic energy
and moving closer together. Candidates rarely mentioned that the arrangement was random in a
liquid and regular in a solid. Some candidates described melting rather than freezing. Others
suggested the particles went from moving to a fixed position.
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The structure and bonding of a metal was often poorly described. Candidates often used ideas
such as giant covalent, intermolecular forces or ionic bonding rather than the strong force of
attraction between positive metal ions and delocalised electrons. Some candidates gave a good
description of metallic bonding and then negated this by mentioning intermolecular forces. Many
candidates did not use the correct terms when describing the electrons, using mobile or free
electrons rather than a sea of delocalised electrons. Candidates should be encouraged to use
precise terms when answering questions about structure and bonding.

Question 10

This was the best answered question from section B. Parts (c) (energy profile diagram) and the calculations
in (d) and (e) were generally well answered.

(a)

(b)

(c)

(d)

(e) (i)

(ii)

(iii)

Some candidates defined a hydrocarbon instead of explaining that cyclobutanol contains an
oxygen atom as well as hydrogen and carbon. Some answers referred to the presence of the
hydroxyl group while others incorrectly implied cyclobutanol as ionic by mentioning hydroxide ions.
Others disadvantaged themselves by suggesting that oxygen molecules were present.

The best answers described the lack of carbon-carbon double bonds. Candidates who mentioned
carbon-carbon single bonds often did not mention that all the carbon-carbon bonds present in the
molecule were single bonds. Some answers suggested that a saturated molecule only had carbon-
carbon single bonds. Other common errors included reference to C=0 bonds or C=C bonds being
present (presumably through not referring back to the structure in the stem of the question).

The commonest incorrect answer involved the test for unsaturation using aqueous bromine. This
was not an appropriate answer since both molecules were saturated. Correct reagents included
potassium dichromate, potassium manganate(VII), magnesium, calcium carbonate and universal
indicator. Those who mentioned litmus often omitted the colour of the litmus paper to be used.
Some candidates tried to answer the question by referring to bonding rather than describing a
chemical test. A considerable number of candidates did not respond to this question.

Many candidates completed the calculation correctly. The commonest error was to use 12 as the
numerator in the calculation rather than 48. Another common error was to add up the atomic
masses incorrectly, giving a molar mass of cyclobutanol of 71 instead of 72.

Some candidates gave the correct answer, ethanoic acid. Others either suggested methanoic acid
or gave the non-specific ‘carboxylic acid’.

The commonest correct reagents given were oxygen, dichromate or manganate(VII). Incorrect
oxidation numbers were ignored. Common incorrect answers included methanol, sulfuric acid or
water.

The correct reagent, methanol, was rarely given. The commonest errors were to suggest
sulfuric acid, phosphoric acid, permanganate or oxygen.
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CHEMISTRY

Paper 5070/31
Practical Test

Key messages

e  Some candidates needed more practice in questions involving qualitative analysis.

e ltis important that candidates read questions carefully in order to understand what is exactly being
asked.

General comments

Most candidates dealt successfully with the demands of the examination. In Question 1, good volumetric
technique was in evidence and many performed well in the related calculations. The qualitative tasks were
centred on those tests given on the final page of the paper and many candidates made full use of the notes
in composing their observations.

Comments on specific questions

Question 1

(a) Nearly all candidates completed the results table correctly by recording readings to 1 or 2 decimal
places, accurately subtracting them to determine the volumes of Q used and then ticking two or
more titration results that did not differ by more than 0.2cm®. There were a few candidates who
ticked 1 or no results and a few who averaged all their results, despite the instruction to select the
best titration results and use these to calculate the average volume of Q required. Once concordant
titres have been obtained, there is no purpose in carrying out further titrations.

In the calculations that followed, candidates generally attempted all the parts and provided clear

working.
(b) When calculating the number of moles of Q, some forgot to divide by 1000.
(c) Most candidates correctly multiplied the answer to (b) by 5/2; there were a few who used other

ratios usually 2/5.

(d) Scaling the number of moles of sodium sulfite in 25 cm’to 1.00dm® was successfully undertaken by
many; a few multiplied their answer to (c) by 25/1000.

(e) It was rare to find an incorrect response.

(f) Candidates, who recognised that the question focused on the measurement of the volume of acid,
gave answers about the need to make P acidic. However, many mistakenly thought that they had
to explain the role of the acid in the titration and suggested, incorrectly, that the acid ‘did not take
part in the reaction’ or ‘was a catalyst’.
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Question 2

Almost every candidate completed this question and usually followed the test instructions given. The use of a
boiling tube, in test 2(c), caused confusion for some as they believed this meant the contents of the boiling
tube should be heated. A boiling tube can be used because of its larger size rather than a need to heat.
Where marks were lost, it was more commonly for incomplete, rather than incorrect, observations.

R was zinc sulfate S was manganese (II) chloride

(a)
Solution R

Tests 1 and 2

Most candidates reported a white precipitate with both aqueous ammonia and sodium hydroxide; the
dissolving of the solid in excess was not so widely noted. More recognised it re-dissolved in

sodium hydroxide than in ammonia. The description of the final solution as colourless was not always
included.

Test 3

Generally, candidates made the correct observations that there was no reaction with the acid or the
silver nitrate but a white precipitate with barium nitrate.

Solution S
Tests 1 and 2

Most candidates found that the addition of aqueous ammonia or sodium hydroxide to S produced a
precipitate that was insoluble in excess. However, there was some uncertainty about the colour of the solid
and it appeared that some candidates sought to record a colour that was in the Qualitative Analysis Notes
e.g. red-brown, rather than report their own result.

The addition of the mixture from 2(b) to hydrogen peroxide produces a strong effervescence. The bubbling
was missed by a number of candidates and some lost the mark because they simply reported gas. A
successful test i.e. gas relights a glowing splint, was required for the identification of oxygen. Some believed
the gas to be hydrogen. The darkening of the colour of the precipitate was also accurately noted by

many careful observers.

Test 3

Generally, candidates made the correct observations that there was no reaction with the acid or the
barium nitrate but a white precipitate with silver nitrate.

(b) Conclusions
Those candidates who reported a white precipitate for R which dissolved in excess aqueous ammonia and

alkali, along with a white precipitate with barium nitrate, normally correctly identified the compound as
zinc sulfate. The anion in S was usually correctly identified as a chloride; iodide was occasionally suggested.
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CHEMISTRY

Paper 5070/32
Practical Test

Key messages

. Some candidates needed more practice in questions involving qualitative analysis.

. It is important that candidates read questions carefully in order to understand what is exactly being
asked.

General comments

Most candidates dealt successfully with the demands of the examination. In Question 1, good volumetric
technique was in evidence and many performed well in the related calculations. The qualitative tasks were
centred on those tests given on the final page of the paper and many candidates made full use of the notes
in composing their observations.

Comments on specific questions

Question 1

(a) Nearly all candidates completed the results table correctly by recording readings to 1 or 2 decimal
places, accurately subtracting them to determine the volumes of Q used and then ticking two or
more titration results that did not differ by more than 0.2 cm?3. There were a few candidates who
ticked 1 or no results and a few who averaged all their results, despite the instruction to select the
best titration results and use these to calculate the average volume of Q required. Once concordant
titres have been obtained, there is no purpose in carrying out further titrations.

In the calculations that followed, candidates generally attempted all the parts and provided clear

working.
(b) When calculating the number of moles of Q, some forgot to divide by 1000.
(c) Most candidates correctly multiplied the answer to (b) by 5/2; there were a few who used other

ratios usually 2/5.

(d) Scaling the number of moles of sodium sulfite in 25cm3to 1.00dm?® was successfully undertaken by
many; a few multiplied their answer to (c) by 25/1000.

(e) It was rare to find an incorrect response.

(f) Candidates, who recognised that the question focused on the measurement of the volume of acid,
gave answers about the need to make P acidic. However, many mistakenly thought that they had
to explain the role of the acid in the titration and suggested, incorrectly, that the acid ‘did not take
part in the reaction’ or ‘was a catalyst’.
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Question 2

Almost every candidate completed this question and usually followed the test instructions given. The use of a
boiling tube, in test 2(c), caused confusion for some as they believed this meant the contents of the boiling
tube should be heated. A boiling tube can be used because of its larger size rather than a need to heat.
Where marks were lost, it was more commonly for incomplete, rather than incorrect, observations.

R was zinc sulfate S was manganese (II) chloride

(a)
Solution R

Tests 1 and 2

Most candidates reported a white precipitate with both aqueous ammonia and sodium hydroxide; the
dissolving of the solid in excess was not so widely noted. More recognised it re-dissolved in

sodium hydroxide than in ammonia. The description of the final solution as colourless was not always
included.

Test 3

Generally, candidates made the correct observations that there was no reaction with the acid or the
silver nitrate but a white precipitate with barium nitrate.

Solution S
Tests 1 and 2

Most candidates found that the addition of aqueous ammonia or sodium hydroxide to S produced a
precipitate that was insoluble in excess. However, there was some uncertainty about the colour of the solid
and it appeared that some candidates sought to record a colour that was in the Qualitative Analysis Notes
e.g. red-brown, rather than report their own result.

The addition of the mixture from 2(b) to hydrogen peroxide produces a strong effervescence. The bubbling
was missed by a number of candidates and some lost the mark because they simply reported gas. A
successful test i.e. gas relights a glowing splint, was required for the identification of oxygen. Some believed
the gas to be hydrogen. The darkening of the colour of the precipitate was also accurately noted by

many careful observers.

Test 3

Generally, candidates made the correct observations that there was no reaction with the acid or the
barium nitrate but a white precipitate with silver nitrate.

(b) Conclusions
Those candidates who reported a white precipitate for R which dissolved in excess aqueous ammonia and

alkali, along with a white precipitate with barium nitrate, normally correctly identified the compound as
zinc sulfate. The anion in S was usually correctly identified as a chloride; iodide was occasionally suggested.
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CHEMISTRY

Paper 5070/41
Alternative to Practical

Key messages

» Candidates continue to find the planning of an experiment, or part of an experiment, difficult.

» Better performing candidates read the questions carefully, addressed all of the points mentioned and
applied their answers appropriately.

» Responses should be the application of general practical principles to the context provided rather than
descriptions of standard methods.

« Candidates should address the detailed practical considerations such as which equipment to use, which
chemicals are needed and in what quantities.

General comments

The paper consisted of several questions in structured parts. Within a given question, each part was related
to the same general context. When answering a specific part, candidates needed to consider the whole of
the question and relate their answers to the context. This context also provided help in understanding what
answer was required.

Comments on specific questions

Section A
Question 1
This question was set in the context of the production and reactions of ammonium sulfate.

(a) Most candidates were familiar with the pieces of equipment shown. Most chose the correct answer
B, the pipette. Some thought that it was a burette and others thought that a measuring cylinder, D,
was suitable. The question clearly indicated that the equipment was to measure 25.0 cm® of
aqueous ammonia and candidates are expected to be aware of the resolution of the equipment
used.

(b) () Most candidates recognised a burette; some thought it was a pipette.

(if) Some candidates were familiar with the colour changes of methyl orange. Some knew the colours
but were unable to relate them to ammonia and sulfuric acid. Other candidates confused the
colours with other indicators.

(c) The response to this question particularly demonstrated the importance of reading the context of
the question. Many candidates simply repeated the experiment as described in (a) and (b) rather
than applying it to the preparation of a pure salt. When describing this titration, it was important that
the salt was then prepared without the use of an indicator so that a pure product can be obtained.
Better performing candidates appreciated that the previous information provided meant that the
ratio of volumes of acid to ammonia needed to be 1:2. A number of candidates did not recognise
the need to dry the crystals.

(d) (i)  Most candidates were able to read the volume of 35cm?; some read it as 30.5cm?.

(ii) Many candidates answered this correctly. Some thought that the gas turned damp blue litmus red.
A few thought that the gas turned damp blue litmus red and the red litmus blue.
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Question 2

This question was set in an unfamiliar context for the candidates and tested their ability to apply general
practical and data processing techniques.

(a) (i) Many candidates were able to select appropriate scales and to label axes. Some candidates chose
to use scales which made it more difficult for them to plot the points. A few candidates chose a
scale which was too small for the grid provided. In general, the scale should be such that more
than half of the grid is used.

Most candidates plotted the points correctly.

Many candidates drew a line which joined all the points, rather than leaving out the anomalous
point. This was true even when they went on to identify and explain the anomaly.

(ii) Most candidates could correctly read the value from their line.
(b) (i)  Most candidates recognised point 5 as the anomaly.
(ii) A minority of candidates were able to explain their reasoning for choosing the anomalous point.

(c) It was common for candidates to answer this question by referring to time rather than rate. The
effect of sodium chloride on time is clearly shown in the data. This question tested whether
candidates knew the relationship between time and rate.

(d) This question was generally well answered. Some candidates were unable to explain why paint
increased the time for rusting. There was further confusion shown between time and rate in
candidates’ answers.

(e) Candidates generally found this a difficult question to answer.

(i) The most common correct answer showed an appreciation of different reaction times when using a
stopwatch. Few responses recognised that judgement of the exact time of a colour change was
dependent upon the individual making the observation.

(ii) Candidates were not aware of the idea of a systematic error, which affects individual results but not
trends. Credit was given for candidates recognising that the quantities of reagents and the
conditions used for the reactions were constant for all students.

Question 3

This question tested candidates’ knowledge and application of the practical aspects of the organic parts of
the syllabus. In general, candidates were less familiar with these than the inorganic reactions tested in
Question 4.

(a) Few candidates were able to use the observations given to identify all the liquids, even though the
names were given in the question.

(b) Some candidates made no attempt to complete the table. Few candidates were able to recognise
that the descriptions given could have helped them in their responses. More candidates were able
to recognise that an acid would cause effervescence with a carbonate.

(c) (i)  This was generally well answered.

(ii) Very few candidates were able to relate a safety precaution to the specific context of the
experiment. Candidates are expected to be aware of the hazards associated with common
chemicals and relate these to safety precautions. For example, they need to be aware that safety
goggles need to be worn when working with acids because acids are corrosive or harmful to the
eyes. Statements such as ‘wear goggles to prevent things entering the eye’ are insufficient at this
level.
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Question 4

This question was well answered with many candidates showing a good knowledge of the tests for
ions. Some candidates did not name a suitable acid in the test for sulfate. This was either omitted or
simply stated as acidified barium chloride or nitrate. Candidates are expected to be able to name a
suitable acid for the test.

Question 5
Most candidates seemed to be aware of the context for this experiment.

(a) Many candidates knew the test for water; it was sometimes not well described. Candidates should
be aware that cobalt chloride or copper sulfate need to be anhydrous when used to test for water.
Some candidates confused the colour between the two reagents or reversed them. When
describing colour changes, candidates should give both the original and final colours and not just
state the final colour. A description such as ‘it turns pink’ does not fully describe the observation.
Some candidates incorrectly thought that using an indicator to show that a chemical is neutral is a
suitable test for water.

(b) Many candidates recognised that ice would cool down the gases; fewer recognised that the water
would condense or liquefy.

(c) The limewater test was very well known.
(d) (i) Most candidates could complete the table and calculate the average correctly.
(ii) to (ix)
Candidates could usually attempt all of these parts or conversely, had little idea as to how to
approach the calculation. Some candidates did not realise that (v) could be calculated without
using previous calculations. This sometimes prevented them from progressing beyond this part in
their calculations

Question 6

This question tested candidates’ understanding of the practical implementation of electrolysis and the
corresponding processing of data.

(a) Most candidates could complete the table.

(b) ()  This question required candidates to describe the appearance of the cathode. Many candidates
were unaware of the colour change at the cathode or that a solid was deposited.

(ii) More candidates were able to state that copper was formed even if they could not describe its

appearance.

(c) A significant number of candidates tried to make a prediction without first drawing a line of best fit
and extending it to 28 minutes. The candidates rarely obtained an answer which was sufficiently
accurate.

(d) Very few candidates seemed to be familiar with the practical aspects of this experiment. They were

unaware that the solid does not adhere completely to the surface of the cathode but often falls off
into the liquid or that drying the cathode can remove some solid. Some candidates suggested that
the cathode had not been dried sufficiently; this did not address the question as that error would
have caused the mass of the cathode to be greater than the theoretical value.

(e) Candidates generally found this part difficult.
(i) Few candidates were aware that the anode would lose mass because it was not inert.
(ii) Few candidates were aware that the weight loss at the anode would be the same as the weight

gain at the cathode, within experimental error. Some candidates added the mass to 4.00 rather
than subtracting it, even when they had said that the mass was reduced.
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CHEMISTRY

Paper 5070/42
Alternative to Practical

Key messages

. If questions ask for observations or ‘describe what is seen’, answers should refer to some or all of the
following:

colour changes (requiring initial and final colours)
effervescence

solids dissolving or disappearing

precipitates forming (with their colours)

heat changes

smells and colours of gases.

. If questions ask for observations it is unnecessary to refer to:

names of products
theoretical explanations
details of types of reactions

. It is unnecessary to describe a test for a gas unless the question specifically asks for one.

e Candidates should be familiar with the methods of preparation of salts that are listed on the syllabus.
They should also be able to choose reactants that are suitable for the different methods of preparation
of salts.

General comments

Poor handwriting was a notable problem from many candidates. Candidates should also be aware that if they
wish to change an answer, they should cross out their original answer and replace it, rather than alter their
original answer. Many alterations made the answer undecipherable.

Comments on specific questions

Question 1

(a)

(b) (i)

(i)

A large majority of candidates gave the correct names of the three pieces of apparatus. Volumetric
flask was occasionally seen instead of conical flask. The spelling of the names was often incorrect.
Biuret was commonly seen instead of burette.

The table was usually completed correctly. The initial reading in titration number 4 was occasionally
shown as 48. This is because 23.6 + 24.4 = 48.

Candidates should be aware that the ‘average’ volume used in a titration calculation should be
taken from the values that are closest together. In this case (assuming that the table was
completed correctly) the closest values are 23.6 and 23.8. The most common error was to take the
average of 23.3 and 23.6.
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(iii) The reason for adding distilled water during a titration is to transfer any liquid that adheres to the
sides of the conical flask into the body of the liquid in the flask. This means that all the
magnesium hydroxide will react with the acid from the burette. The volume of water used does not
affect the results of the titration because the volume of acid that is required to react with the
magnesium hydroxide only depends on the number of moles of magnesium hydroxide in the flask.
Water causes the concentration of magnesium hydroxide to decrease but does not affect the
number of moles.

Common incorrect answers mentioned that water is neutral or that the same amount of water was
used in each titration.

(c) All parts of the calculation were usually answered well by the majority of candidates. Answers were
usually expressed to an appropriate number of significant figures. Candidates are advised to use
three significant figures including trailing zeroes.

(i) Some candidates used 23.7 instead of 23.3. Answers were occasionally rounded too much as
0.014 or 0.01.

An occasionally seen incorrect answer was 0.003 from 5/23.3 x 0.014.
(i) This was answered quite well.

(ifi) The relative molecular mass of magnesium hydroxide was occasionally given as 41 (from MgOH =
24 + 16 + 1) even though Mg(OH): is given in the stem of the question.

(iv) This was usually calculated correctly from the data provided. The most common incorrect response
was 54.5(22) obtained by 2.34 x 23.3.

(v) Some candidates chose the wrong values to include in this calculation.
Question 2
There were many excellent descriptions of chromatography that gained full credit. Drawing the baseline in
pencil was the information that was most frequently omitted. Other errors were using the food colouring as
solvent or having the solvent level above the baseline. The baseline was occasionally labelled as the solvent
front.
A small number of candidates used inappropriate methods such as distillation or fractional distillation.
An even smaller number did not attempt the question.

Question 3

The words ‘reduction’ and ‘discharging’ were frequently used inappropriately in answer to parts of this
question.

«  The term reduction in chemistry refers to gain of electrons or loss of oxygen as opposed to the
dictionary definition i.e. get smaller.

e The term discharge in chemistry refers to the change occurring when ions lose their charge by loss or
gain of electrons as opposed to the dictionary definition i.e. release.

(@) (i) ‘Describe whatis seen’ means that observations are required. Large numbers of answers did not
include observations.

The word ‘solid’ was often missing from the observation at the cathode. Observations at the anode
should have been bubbles or fizzing or effervescence as opposed to gas evolved.There is no
requirement to name the products. lonic half—equations were seen often for no apparent reason.

(if) A large number of candidates stated that a burning splint relighting is a test to identify oxygen.
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(ifi) Perhaps because copper is produced at the cathode, many candidates described the solution as

(b) (i)

(i)

(iif)

turning pink, despite the fact that copper is a solid. The explanation of the colour fading because of
the decreased concentration of copper ions was only mentioned by a small number of candidates.

The fact that there was no change to the colour was the expected answer. A significant number
thought that the solution turned colourless.

There were many correct answers concerning the changes of mass of each electrode. Many
candidates found it more difficult to explain that copper was removed from the anode and formed at
the cathode. Some assumed that the anode was impure copper despite the information in the
question.

Many correct answers including manufacture and purification of copper and electroplating were
seen. Some candidates unnecessarily referred to uses of copper.

Question 4

(a)

(b)

(c)

(i)

(i)

(iii)

(i)

(i)
(iii)

A wide variety of colours of iodine were seen. There was also frequent reference to precipitates
and effervescence despite the state symbols that were given in the equation.

Only a small number of candidates realised that calcium carbonate would react with the acid and
thus cause the reaction to stop.

A large number of candidates referred to the increase in surface area caused by powdering the
calcium carbonate. Considerably fewer mentioned the effect on the rate of reaction.

The instruction ‘state what is observed’ was often ignored. Names of products and tests for gases
were often given instead of observations. Precipitates were often referred to.

Most candidates plotted the points correctly.

Points should not be drawn with circles around them. This makes it difficult to see if the point is
plotted accurately. It also means that it was very difficult to see if the anomalous point was
identified correctly in (c)(ii).

The anomalous point was identified quite often.

A smooth curve was drawn quite often.

(iv) (v)

(vi)

Both were answered correctly by a very large number of candidates.

There were very few correct answers seen for this question. Only a small number of candidates
realised that the shape of the graph provided information about changes of the rate of reaction
between hydrogen peroxide and iodide ions in acid solution.

The term slope was not understood by large numbers of candidates.

Candidates were required to know that the slope (or gradient) decreased from 50 to 400 seconds,
which indicated that the rate of the reaction between hydrogen peroxide and iodide ions in acid
solution decreased. This was because the concentration of reactants decreased meaning that the
collision frequency also decreased.

There was frequent inappropriate reference to sodium thiosulfate, iodine and calcium carbonate.
None of these substances was a reactant in the reaction that was being investigated.
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Question 5

Salts can only be prepared by titration in a reaction between an acid and an alkali. Thus, titration is an
inappropriate method for both (a) and (b). Titrations cannot be carried out using insoluble solids.

Copper(Il) sulfate cannot be prepared using copper(Il) sulfate. Silver chloride cannot be prepared using
silver chloride.

(a)

(b)

Copper was often suggested as a reactant, despite the fact that a compound was required and that
there is no reaction between copper and dilute sulfuric acid. Using an excess of the copper
compound was a frequent omission.

A precipitation reaction is a reaction occurring between two aqueous solutions. Aqueous solutions
were not always mentioned. The ‘precipitate’ was often produced by crystallisation of the filtrate.

Silver was frequently suggested as a reactant. Silver salts, other than silver nitrate, were also
common.

Drying was often mentioned without suggesting how it would be done.

Question 6

(a)

(b)
(c)
(d)

Candidates should be aware that if there are two marks for a question, two marking points should
be given. It was common to see only one conclusion being offered instead of two.

An incorrect formula of the carbonate ion was commonly seen. Other ions in addition to carbonate
were also seen.

This was answered reasonably well. In some cases, the precipitate was said to be soluble.

Candidates were required to make it clear that the white precipitate was insoluble in excess.

This was answered reasonably well, although precipitates (other than slight ones) were
occasionally seen.
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