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Introduction

The paper contained a range of questions with a mixture of question styles and varying levels 
of demand, ranging from some designed to be accessible for all candidates, to others meant 
to be challenging for even the most able. There were opportunities for candidates to show 
their knowledge, understanding and experience of a wide range of topics including practical 
work they have carried out as part of their course.

The paper seemed to allow all candidates to show their ability and there was no evidence of 
any candidates having any time issues.

A general comment worth making is that candidates should read all the questions carefully, 
as they often contain information such as formulae, and other advice to help them in their 
answers.

This report gives examples of typical responses to questions and some comments on them.
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Question 1 (a)

Most candidates were able to give the correct atomic number and mass number of the atom 
with many also giving the correct period number. The last part, requiring the number of 
electrons in the 2+ ion formed from the atom proved the most challenging.

This answer gains three marks as it has the first three numbers correct 
but then gives the number of electrons in the atom instead of in the 2+ 
ion formed from the atom.
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Question 1 (b)

This question asking for a similarity and a difference in isotopes of the same element was 
generally well answered, although some candidates did not answer in terms of sub-atomic 
particles as was required.

This answer scores one mark for the similarity.
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The question asked for answers in terms of sub-atomic particles. This 
candidate has not done this but as they have given a correct similarity 
and difference the answer was awarded one mark.
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Question 2 (a)

Although this question was often well answered, it was surprising how many candidates 
could not recognise or give the correct name of a gas syringe.
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Question 2 (b)(i)

Good answers were not as common as expected. A lot of candidates showed a lack of clarity 
or confusion about the process with some thinking sodium chloride solution or even pure 
sodium chloride passed through the condenser. Other candidates gave vague answers 
involving impurities.

This is a good answer covering both points on the mark scheme and 
scores two marks.
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This answer contains quite a common error. The candidate incorrectly 
seems to think that sodium chloride solution is passing through the 
condenser. The answer gains no marks.
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This answer scores one mark for a correct reference to cooling the 
steam but does not refer to the steam condensing so does not gain the 
second mark.
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Question 2 (b)(ii)

Although many good answers were seen, it was surprising how many gave the test for 
chlorine gas instead of chloride ions.

This is an example of a candidate confusing the test for chlorine gas 
with the test for chloride ions. It scores no marks. 

This answer scores one mark for the silver nitrate but white colour is 
insufficient for the second mark – white precipitate is required.
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As the candidate has added hydrochloric acid, the mark for silver 
nitrate is not awarded. However the mark for white precipitate is given. 
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Question 2 (b)(iii)

The majority of candidates gave a correct description of a physical test for pure water in 
terms of either measuring its boiling point or freezing point. However some candidates 
described a test for the presence of water involving anhydrous copper sulfate or made 
suggestions involving pH measurement or filtering.

This is an example of a good answer worth two marks.

A surprising number of candidates such as this one, despite being told 
the liquid is pure water, unfortunately seemed under the impression it 
contains impurities that can be removed by filtration.
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Question 3 (a)(i)

As expected, most candidates correctly identified the food colouring containing three 
different food dyes.
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Question 3 (a)(ii)

As expected, most candidates correctly identified the two food colourings containing the 
same dye.
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Question 3 (a)(iii)

Many candidates followed the instruction in the question and were able to correctly calculate 
the Rf value. However, many did not use the scale as instructed but obviously used a ruler to 
make their own measurements to use in their calculation. If they did so correctly, they were 
able to score one mark.

This candidate has correctly answered the question using the scale as 
instructed and scores both the marks.

This candidate has not used the scale as instructed but has made their 
own measurements. However, the measurements are within the 
tolerance in the mark scheme and are used correctly and so the 
candidate is able to gain one mark.
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Question 3 (a)(iv)

Most candidates correctly appreciated that the dye was the most soluble.

It is insufficient to say very soluble in the solvent – it must be the most 
soluble.
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Question 3 (b)

Most candidates made a reasonable attempt at describing how to obtain a similar 
chromatogram. However, some answers lacked specific details such as not using a pencil for 
the start line, not stating that the samples should be placed on the start line or not making 
clear where the paper should be in relation to the depth of the solvent.

This answer gained four marks.
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Question 4 (a)(i)

Most candidates correctly selected the symbol of a metal from the diagram.
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Question 4 (a)(ii)

Many candidates correctly selected the symbol of an element that forms an acidic oxide with 
S being the most common answer.
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Question 4 (b)

Most candidates correctly stated that Al and In have the same number or three electrons in 
their outer shell. The most common reason for failing to gain the mark was just stating they 
are both in the same group or not referring to the outer shell.

This answer does not score the mark as it does not refer to the 
electron configuration as required.
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Question 4 (c)

Most candidates correctly identified Xe but some omitted to give an explanation in terms of 
the outer shell.

This could not gain a mark as gold was not in the diagram given.

This candidate gains one mark for Xe but, along with a surprising 
number of others, incorrectly thinks it is in Group 7.

22International GCSE Chemistry Science Double Award 4SD0 1CR



Question 4 (d)(i)

There were many fully correct answers but some candidates thought the sodium hydroxide 
solution is acidic. Other candidates gave colours which suggested they might have been 
thinking of other indicators.

The initial colour of the indicator is ignored so one mark is awarded for 
blue but there is no explanation given so it cannot gain a second mark. 
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Question 4 (d)(ii)

Most candidates gave a correct similarity and the most common difference was the lilac 
flame with potassium, although some candidates just stated that potassium is more reactive 
without giving an observation.

This was a typical answer worth two marks with reference to a lilac 
flame with potassium.
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Question 4 (d)(iii)

Although weaker candidates understandably found this calculation difficult, there were many 
good attempts. The main reasons for losing marks amongst those who were able to attempt 
it were failing to divide by the correct Mr or not giving the answer to two significant figures as 
required.

This candidate uses an incorrect Mr value but then gains MP2 on the 
mark scheme with ECF (error carried forward) being applied. However 
the final answer is not given to two significant figures so MP3 cannot 
be awarded.
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This candidate has correctly attempted the calculation but has not 
given the final answer to two significant figures so scores two marks.
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Question 5 (a)

As expected, a wide range of quality answers was seen, possibly indicative of the amount of 
practical experience of the candidates. Good candidates often scored three marks but only 
the best scored MP3 on the mark scheme, usually by referring to using the same mass of 
metal carbonate each time. Weaker answers involved descriptions of counting bubbles in the 
limewater or even suggested putting both the metal carbonate and limewater in the same 
tube. 
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This answer scores three marks but the candidate, like many others, 
does not score MP3 on the mark scheme by failing to mention some 
way of making it a fair test.
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This answer scores three marks but does not score MP4 on the mark 
scheme.
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Question 5 (b)(i)

This question was not generally well answered. Many candidates thought the cotton wool 
was to prevent gas escaping or suggested it was to prevent acid spitting out, although there 
was no acid involved in the question.
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This is a very good response with two acceptable answers given.
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This was a common incorrect suggestion.
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Question 5 (b)(ii-v)

Strong candidates scored well in this calculation but occasionally, having gotten all the way to 
an answer of 88 in part (b)(v) they then looked at the atomic number on the Periodic Table 
and gave radium as the metal instead of strontium. Weak candidates often only scored the 
mark in part (b)(ii).
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This a well presented, fully correct answer from a strong candidate.
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This candidate is obviously confident in their calculation but 
unfortunately in part (b)(v) having correctly calculated 88 they then 
identified the wrong metal by looking at the atomic number on the 
Periodic Table instead of the relative atomic mass.
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Many weaker candidates gained the mark in part (b)(ii) but were 
unable to progress further.
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Question 6 (a)

A well-constructed description worth two marks.

This answer unfortunately does not mention nuclei or shared pair of 
electrons so does not gain any marks.
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Question 6 (b)

The majority of candidates were able to complete the diagram of the molecule of silicon 
hydride correctly.

This candidate has too many electrons in the outer shell of silicon.
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Question 6 (c)(i)

Although good numbers of correct answers were seen, many candidates stated that every 
one silicon was joined to two oxygen atoms as the formula was given as SiO2.

This is an acceptable answer.
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This is another acceptable answer.
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Question 6 (c)(ii)

As in the past, this question showed confusion in some candidates about what type of bonds 
or forces exist in different structures that need to be broken or overcome in melting. Many 
candidates thought that both covalent bonds and intermolecular forces are present in silicon 
dioxide. Many others thought that covalent bonds were broken in melting silicon hydride. As 
often happens, candidates start by giving correct answers but then spoil it by either 
contradicting themselves or giving extra but incorrect information.

The best answers were clearly presented, talking about the structure and bonding of silicon 
dioxide as one separate paragraph and then silicon hydride as another.

This answer scores four marks.
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This answer is worth two marks for referring to silicon dioxide being a 
giant (covalent) structure (MP1 on the mark scheme) and for the 
reference to strong covalent bonds (MP2).
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Question 6 (d)

It was disappointing to sometimes see incorrect formulae of silicon dioxide or silicon hydride 
as both were given in the question. A more common error was in balancing the equation.

This equation, although a multiple of what normally is seen, is 
balanced and so is acceptable.

This candidate has not used the correct formula for silicon hydride, 
SiH4, which was given in the question.
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Question 7 (a)

As expected, this question produced a full range of marks. Most candidates were able to gain 
one or two of the first three marks with capable candidates able to score a total of four or 
five.

This candidate scores the first two marks on the mark scheme.

This brief answer gains just the first mark.
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This answer gains MP2, MP3, MP4 and MP6 on the mark scheme.

50International GCSE Chemistry Science Double Award 4SD0 1CR



This is an example of an answer worth five marks.
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Question 7 (b)(i)

This was often answered correctly although some candidates had obviously not read that 
one molecule of another hydrocarbon was produced.

This was quite a common incorrect answer.
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Question 7 (b)(ii)

The idea that shorter chain hydrocarbons are more in demand than longer chain 
hydrocarbons was well understood. Many candidates also stated that cracking changes 
longer chain hydrocarbons into shorter chain ones. Disappointingly, although some did refer 
to short chain hydrocarbons being more flammable or their use as fuels, only very good 
candidates discussed the formation of alkenes in cracking and their use in making polymers.  

This is a fairly typical three mark answer. It does not score more marks 
as there is no mention of cracking producing alkenes.
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This candidate has given enough information to be awarded four 
marks.
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This answer is worth two marks.
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Question 7 (d)(i)

There were many correct answers although it was common to see structures with the n in 
the wrong place or the continuation bonds missing. The weakest candidates retained the 
double bond in the structure.

This scores one mark but is missing the n after the brackets so does 
not gain the second mark.

This scores one mark but the n is in front of the brackets so does not 
gain the second mark.
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This scores one mark but is missing the extension bonds so does not 
gain the second mark.
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Question 7 (d)(ii)

The most popular way to score two marks was by explaining that disposal by burning 
polymers such as poly(chloroethene) produces toxic fumes.

This answer contains more than enough information to be awarded 
two marks.
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Question 8 (a)(i)

As expected, most candidates were able to complete the word equation.

This was a common error suggesting copper(II) as the product.
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Question 8 (a)(ii)

Most candidates correctly referred to polystyrene being an insulator.
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Question 8 (a)(iii)

Most candidates correctly stated that zinc is more reactive than copper.

This answer is not worth the mark.  
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Question 8 (a)(iv)

The majority of candidates knew how to do the heat energy change calculation although 
some lost a mark by using an incorrect temperature rise.

This candidate forgot to use the mass in their calculation but was given 
one mark for the correct temperature rise.
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Question 8 (b)(i)

This molar enthalpy calculation proved quite challenging with some candidates either not 
attempting it at all or trying to use the heat energy change equation again. Some candidates 
who could demonstrate how to do the calculation then forgot to add the negative sign for the 
exothermic reaction as required in the question.

This candidate was one of many who forgot to add the negative sign 
but did gain two marks.
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Question 8 (b)(ii)

Only the strongest candidates scored two marks as many referred to silver being reduced 
rather than silver ions.

This candidate scores one mark. Along with many other candidates 
they incorrectly state silver gains electrons instead of silver ions.
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Question 9 (a)(i)

The best catalyst was almost always correctly identified but the explanation was sometimes 
not sufficient.
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This scores one mark for identifying copper(II) sulfate but no 
explanation is given.
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This scores one mark for identifying copper(II) sulfate but the 
explanation is incomplete as it does not compare the time to the 
others. 
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Question 9 (a)(ii)

This was generally answered well although some candidates just described what a catalyst is, 
rather than how it works. The most common misconception was from those who confused a 
lowering of activation energy with an increased energy of the particles.

This answer is worth one mark.
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Question 9 (b)(i)

Many good explanations of how increasing the temperature affects the rate of a reaction 
were seen with candidates often gaining at least three marks. The most common errors were 
to omit a reference to more collisions per unit time or increased frequency of collisions. 
Some candidates also did not mention successful collisions whilst disappointingly, some 
otherwise very good answers were spoiled by suggestions that the activation energy of the 
reaction was lowered.

This answer is worth two marks, MP1 and MP3 on the mark scheme.
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This is a good answer worth four marks.
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Question 9 (b)(ii)

Although a lot of good answers were seen many candidates lost a mark by referring to fewer 
particles without including the idea of per unit volume or similar. Similarly others mentioned 
fewer collisions but without a reference to a time factor or frequency of collisions.

The incorrect reference to particles moving slower means that this 
answer sores no marks.

This is a very good answer worth two marks.
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Question 10 (a)(i)

As expected, most candidates gave correct answers.
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Question 10 (a)(ii)

The points were usually correctly plotted but some candidates omitted the point at (0.0, 10.0) 
or the point at (50.0, 0.0).
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Question 10 (a)(iii)

Most candidates drew two straight lines of best fit. However some, despite the requirement 
for a ruler given on the front page, did not use one and others simply joined the 
dots/crosses.
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Question 10 (a)(iv)

Many good answers were seen but sometimes candidates did not link the conductivity to the 
volume of acid.

This is an acceptable answer for the mark.
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Question 10 (a)(v)

Many candidates just gave vague answers about human error without thinking carefully 
about whether the anomalous result was too high or too low and then considering a possible 
mistake to cause it.

This answer is too vague – it must refer to less acid or lower volume of 
acid being added.
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Question 10 (b)(i)

This proved challenging to many candidates. Often, they did not help themselves by being 
vague or unclear in their answers. Despite being clearly told to refer to the type of bonding in 
barium sulfate and in water it was often impossible to tell which substance they were 
referring to. However it was pleasing to see some very good answers. 

This is a fairly brief answer worth one mark.
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This is a very good answer worth three marks.

79 International GCSE Chemistry Science Double Award 4SD0 1CR



Question 10 (b)(ii)

As anticipated, most candidates correctly suggested filtration.
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Question 11 (a)(i)

Many candidates were able to give correct state symbols for all the substances although 
surprisingly a few put chemical formulae or numbers in the brackets.

The left hand side is correct and scores one mark. On the right, (g) or (l) 
was accepted for water but (aq) for tungsten is incorrect.
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Question 11 (a)(ii)

Few completely correct answers were seen. Candidates often mentioned reheat or weigh 
again but not both together as was required. Surprising suggestions included testing for 
oxygen. 

This answer was quite common but is insufficient without reference to 
reweighing the constant mass.
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Question 11 (a)(iii)

This is a well presented answer worth three marks.
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Question 11 (a)(iv)

Although gloves was judged insufficient without an additional description such as heat-proof, 
many correct suggestions were seen.

A sensible safety precaution worth a mark.

A sensible suggestion of a suitable type of gloves so worth the mark.
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Question 11 (b)

As expected, this was only accessible to the strongest candidates and others often did not 
attempt it. Also some good candidates lost a mark by failing to take into account the 
information about the percentage yield.

A good answer but unfortunately the candidate fails to use the 73.5% 
percentage yield information so only scores two marks.
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This candidate has used an incorrect relative formula mass of 200 
instead of 232. However the rest of the calculation is correct so the 
candidate scores two marks using ECF (error carried forward) as 
indicated in the mark scheme.
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Paper Summary

Based on their performance on this paper, candidates should:

increase their familiarity with pieces of apparatus used in the laboratory and their 
purpose.
have as much practical experience as possible to improve understanding of methods used 
in practical situations.
read questions carefully to both be clear what is being asked, and to be aware that useful 
information to help in the answer is sometimes provided.
learn tests for ions.
appreciate the difference between testing for the presence of water and showing that a 
liquid is pure water.
practise writing formulae and equations.
practise all types of calculations and show all working.
be clear which bonds or forces need to be broken or overcome when different types of 
substances are melted or boiled.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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