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Introduction
This examination paper was the second of this series for the Chemistry Higher tier, graded 9-1. This

paper, like all the Separate Science examinations, contains ten questions giving a total of 100

marks. Six of these questions also appear on the Combined Science Chemistry Higher tier paper.

This paper also has Combined Science Chemistry questions in common with the Foundation

papers, totaling 16 marks. There are also 11 marks of Separate Chemistry questions in common

with the Separate Chemistry Foundation tier paper.

The paper made use of a variety of question types suitable for candidates at this level; multiple

choice, calculations and short answer questions being the frequent types. The paper contained two

extended open response questions (6-marks). As with the other Chemistry papers, a minimum of

20% of the marks were for maths, a minimum of 15% for testing practical skills and a maximum of

15% on knowledge in isolation (recall) questions.
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Question 1 (a) (i)

This first question on the paper was generally well answered with candidates referring to the higher

melting point or boiling point of ionic solids.

The most common correct answer that scored.

A common mistake which caused candidates not to score was where they

did not read the question carefully and talked about the structure of ionic

solids rather than its properties.

This example gained no marks.

You should read the question carefully and if you have time at the end re-

read through your answers alongside the question to ensure that your

answer answers the question set.
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In some cases, candidates were not precise with their answers and just

stated boiling point or melting point but did not state whether it was high

or low. This therefore did not gain credit.

Question 1 (a) (ii)

Candidates found deducing the charge of the titanium ion quite difficult with the majority not

scoring on this question.

Question 1 (b) (ii)

A good proportion of candidates scored in this question, with most gaining 1 mark. Candidates

were asked to describe a reason, in most cases, candidates scored just 1 mark as they started to

describe two reasons and did not give linked detail for either. Fewer were able to give a complete

description of a reason why.

Those that did score both marks often showed a clear understanding of the context and the reason

that nanoparticles of titanium(IV)oxide are used in some screens. In some cases, candidates were

not specific enough with their answers and just stated that sunlight or light is absorbed rather than

the UV light from the sun. This did not score. References to the titanium being insoluble in water

and therefore resistant to water were ignored.
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In this example, the candidate scored 2 marks. They state that the

nanoparticles block UV which therefore prevents sunburn this alone

would score 2 marks. They go on to give a second 2 mark answer, that the

nanoparticles are very small and therefore cannot be seen. Just one of

these descriptions would have been sufficient to gain the marks.

In this example the candidate starts the description that the nanoparticles

absorb UV rays but does not complete this by stating that this prevents

sunburn.

Question 1 (b) (iii)

The second question about nanoparticles, was again well attempted with a good proportion

scoring. The majority gained 1 mark and only the best candidates gained 2 marks for a complete

explanation.
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Where candidates did score full marks, it was often for recognising that

nanotechnology is new and so therefore we don’t yet know that

consequences such as in this answer. Another common fully correct

answer was that the nanoparticles might pass into the body and could

change or catalyse reactions in the body.

Where candidates did not score, it was often as their answers were vague,

for example that it might harm the body or cause health problems. In

some cases candidates stated that the nanoparticles may cause allergic

reaction, this was not accepted and gained no marks.
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Question 2 (b) (i)

Candidates performed well in question 2bi, with the vast majority being able to state a use for

kerosene and a use of diesel to gained both marks.

A good example that gained both marks.
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Where candidates did not score, it was often where they gave a list of uses

that included incorrect answers that contradicted correct answers. As in

this case. If the candidates had just stated planes, then a mark could have

been awarded, however they then also gave an answer of trains and

therefore a mark could not be awarded. Power station did not score for a

use for diesel so no marks were scored here.

When asked to give 'a' or one use, do not give a list, as a contradictory

answer will rule out the correct answer.

A common error was to use the term petrol for fuel, which therefore made

a nonsensical answer. As in this example where the candidate states that

kerosene is petrol for aircraft.
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Question 2 (b) (ii)

Again, candidates answered this question well with the majority being able to correctly compare a

property of kerosene with that of diesel oil.

The most common correct answer seen was that melting point of

kerosene was lower than that of diesel or that the viscosity of kerosene

was lower.
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Where candidates did not score the mark it was often as they had the

comparison the wrong way around or that they gave an answer that

referred to the length of the carbon change which was ignored.
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Question 2 (c) (i)

Many candidates could score at least 1 mark on this question on homologous series for recognising

that butane and pentane are in the alkane homologous series and then stated this or the general

formula for an alkane to gain the second mark point. Fewer, however, could explain why they are

neighbouring members to gain the second mark. Some candidates lost marks as they were not

careful with their use of terms and used the term same chemical or same molecular formula rather

than same general formula and so therefore did not gain the mark.

A good answer that gained both marks.
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In some cases, candidates just re-stated the number of carbons in each of

the molecules, rather than describing the difference this was not deemed

sufficient to gain the first marking point. A mark was still awarded for the

fact that they are both alkanes.
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Question 2 (c) (ii)

Calculation of the mass of carbon contained in 100g of butane was generally well answered by

candidates with many gaining the full 3 marks available. Where candidates lost marks, it was often

as did not read the question carefully and did not give their answer to 3 significant figures.

The correct answer given to 3 significant figures gained 3 marks.
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Another reason that candidates did not score full credit was where

candidates had multiplied by 12 rather than 48. Where these answers

were written correctly to 3 significant figures, these candidates were still

able to score 2 of the 3 marks

It is important that you show your working on calculations so you can still

obtain credit for method marks in the working.
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Question 3 (b) 

The calculation of the maximum mass of magnesium oxide formed was also well answered with

many being able to score the full 3 marks available.

In some cases, candidates knew that 48g of magnesium forms 80g of

magnesium oxide to gain the first marking point, but were not able to take

this any further. The presence of the working meant that 1 mark could still

be awarded.
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Many candidates that scored full marks, used the moles method and

showed their working clearly and concisely.

Question 3 (c) 

Although most candidates could write the formula of hydrochloric acid correctly on the right hand

side of the equation, a large number were not able to write the correct formula of one or both of

the diatomic molecules on the left hand side, therefore losing the second and the third marking

point. On this question candidates were not penalised for letters in the formulae that had been

written too small.

Another common error was to write the formula of hydrochloric acid as

HCl

2

 , since the formula on the right hand side was incorrect the balancing

mark could not be awarded.
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Those that were able to write the correct formula on both sides of the

equation were often then able to balance these formula to gain the third

mark so few scored a mark of 2.

A noticeable number of candidates wrote the hydrogen and chlorine were

written as ions. This was not allowed, however if the formula were

otherwise correct the balancing mark could have still be awarded. In this

example, just 1 mark was scored.
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Question 3 (d) 

The vast majority of candidates were able to give the electronic configurations of the ions formed

when a sodium reacts with chlorine.

In some cases, candidates gave the electronic configuration of sodium as

2.8.0, this was accepted and a mark awarded.
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Question 4 (a) 

Most candidates were able to link the idea of enzymes and yeast and then followed this up with the

ideas of the enzymes denaturing.

Candidates that scored 1 mark often did so as they knew that enzymes

were denatured by did not link the enzymes to the yeast thus losing the

first mark point, as in this example.

A good answer that scored both marking points.

20     GCSE Chemistry 1CH0 2H



The misconception that the alcohol would evaporate was ignored, this

answer scored 1 mark.

Question 4 (b) (ii)

A good proportion of candidates scored on this question with the majority scoring the full 2 marks.

In some cases, although the majority of the molecule had been drawn correctly, the inclusion of a

double bond between the two carbons meant that a maximum of 1 mark could be scored.

Although the OH on the carboxylic acid has not been fully displayed, full

credit was still awarded.
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Those that did not score full credit, often lost marks as they did not draw

the correct functional group for the carboxylic acid group.
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Question 4 (c) (i)

It was pleasing to see that many candidates were familiar with this apparatus and were able to

describe the remaining steps of the method needed to determine the mass of ethanol to raise the

temperature of the water by 30 ° C.
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Those that did not gain full credit often lost marks as they stated that the

flame should be extinguished when the water reaches 30°C rather than

when the temperature of the water had been increased by 30°C. In these

cases, two marks from the last three marking points could still be credited

as in this example.
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Question 4 (c) (ii)

In general, this question was well answered with the majority gaining full marks, Point plotting was

generally very good and in the main, good lines of best fit were drawn.

GCSE Chemistry 1CH0 2H     25



In some cases, candidates lost marks as they drew a non-linear scale or

drew a scale that did not take up at least half of the edge of the grid.
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Question 5 (a) (ii)

Candidates performed well in this question with many being able to fully explain two factors that

cause the percentage of carbon dioxide in today’s atmosphere to vary. Candidates that lost marks

often did so as they were too vague with their answers, for example simply stating that trees take in

carbon dioxide rather than specifying that it is the process of photosynthesis that takes places in

trees that causes the carbon dioxide to be absorbed. Weak terms such as breathing in place of

respiration were ignored.

This example gained three marks. Whilst there is no reference to

photosynthesis the plants taking in carbon dioxide did score the second of

the marking points in the pair. Burning fossil fuels increasing carbon

dioxide all gained the marking points.
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Question 5 (b) 

Candidates found this question quite difficult. The best candidates understood the difference

between intermolecular forces and covalent bonds and so answered well. However, many did not

show this understanding and gave answers that referred to the weak covalent bonds that needed

to be broken.

In this case, the candidate correctly refers to the weak intermolecular

forces and stated that these are easily broken, simply stating the forces

are easily broken was not sufficient to gain the second mark as there

needed to some reference to the amount of heat or energy required.

Therefore, this answer scored just 1 mark.

In this case the reference to the weak covalent bonds means that that this

answer was rejected for both mark points and did not score.
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A good answer that scored both marking points.

Question 5 (c) 

Candidates were able to calculate the number of molecules in 0.11g of carbon dioxide successfully

with many gaining 2 or 3 marks.

A good, clearly laid out answer that gained 3 marks.
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In other cases, candidates inverted the fraction to find the number of

moles incorrectly. this error was carried forward and so therefore a mark

of 2 was still awarded for multiplying by Avogadro’s constant and then

giving their answer to two significant figures.

A common error, as in this case, is where candidates lost marks because

they did not give their answer to 2 significant figures.
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Question 6 (b) (i)

Candidates seem familiar with the reactions of the alkali metals and were able to apply their

knowledge to rubidium to gain credit.

Most gained credit for stating that there would be an explosion or a flame and that there would be

bubbling or effervescence.

Effervescence and fizzing are the same marking point so this answer

gained just 1 mark.

Avoid giving synonyms of the same word as credit will only be awarded

once.
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Fizzing and the rubidium appearing to disappear both gain credit and

2 marks were awarded here.

Question 6 (b) (ii)

In this second question on the alkali metals, again candidates performed well with many candidates

being able to explain, in terms of their electronic configurations why lithium is less reactive than

potassium.
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A good answer that scored all 3 marks

Where marks were lost in this question, it was because candidates were

not specific with their answers and referred to electrons in general rather

than the electron in the outer shell, or where candidates referred to the

potassium having more outer shells rather than having more shells.
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Question 6 (c) 

In general, candidates performed well in this question with the majority being able to score the full

4 marks available for calculating the relative atomic mass of lithium in the sample. Some candidates

did not however show this understanding of how to use the data given with different methods of

divisions and subtractions seen that did not result in a correct answer. They could still however

access mark point 4 for their answer given to 2 decimal places.

In some cases, candidates lost a mark as they did not give their answer to

2 decimal places.
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A well laid out answer with the correct answer to 2 decimal places on the

answer line to gain full marks.
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Question 7 (a) 

Candidates found explaining why ethene is unsaturated relatively straightforward with many

gaining a mark for this. However, a large proportion of these failed to continue to explain what was

meant by hydrocarbon to gain the second of the two marking points.

The most common answer that addresses the unsaturated nature of the

ethene only gains just 1 mark only.

A good answer that explains both parts of the definition.
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Question 7 (b) 

Candidates performed well in this question with many gaining full marks for the correct balanced

equation for the complete combustion of ethene in oxygen.

Where candidates lost marks, it was often as they gave the formula of

oxygen as O rather than O

2

. Others lost marks as they were not aware that

the products of the complete combustion were carbon dioxide and water

with a common misconception being that ethanoic acid would be

produced.

Those that knew all the formula of the reactants and products were often

able to balance these correctly to gain the third marking point and gain 3

marks as in this example.
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Question 7 (c) 

A good range of marks were seen on this question. The majority of candidates were familiar with

the bromine water test. However, not all were able to apply the correct reaction to the correct

substance. Some were able to get the correct change but failed to state the original colour of the

bromine water. Some candidates are still incorrectly referring to the colour change with ethene as

clear rather than colourless. Whilst saying this the most popular mark scored on this paper was the

full 3 marks. A large proportion of candidates tried to explain why the bromine water decolourised

or otherwise. Candidates would benefit with more guidance as to what is required by different

command words so that if asked to describe what they would see, they should not then be trying to

explain those observations.

A common misconception was that poly(ethene) had many double bonds

and therefore the reaction with bromine water would occur much quicker

with the poly(ethene) than with the ethene.
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Question 7 (d) 

Candidates performed well in this question with a large proportion of candidates scoring the full 3

marks available for deducing the molecular formula of the hydrocarbon.

A number of different approaches to deducing the formula were used that

gained the correct answer, all of which gained full marks.
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In this example, the candidate has calculated the correct ratio but then

incorrectly converted this into the molecular formula and therefore lost

the last mark scoring just 2 of the 3 marks.
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Question 8 (a) 

It was pleasing to see that the majority of candidates were familiar with this experiment and

therefore the apparatus that should be required. However, the skill of drawing apparatus was

weak. For the first marking point, where candidates lost marks, it was often as they missed key

pieces of apparatus for the apparatus to work such as the bung or drawing a bung that clearly left a

big gap meaning that the gas would not have been collected in the rest of the apparatus, another

common error was where candidates drew a delivery tube that extended down into the dilute

hydrochloric acid. For the second mark, the majority keyed into the question and attempted to

draw a gas syringe for accuracy rather than an inverted measuring cylinder over water, however

both received credit for this part.
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Where candidates lost marks, it was often as they missed key pieces of

apparatus for the apparatus to work such as the bung meaning that the

gas would not have been collected in the rest of the apparatus.

Marks were awarded for reasonably drawn apparatus, more time should

be spent on drawing correct and scientifically accurate drawings of

apparatus.
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Question 8 (b) 

Candidates still find the concept of bond making or bond breaking very challenging and bringing

the two together to explain an overall change could only be achieved by the best candidates.

Marking point 3 was often not attempted or contradicted what has been written elsewhere. Some

candidates talked more about the number of bonds breaking rather than comparing the amount of

energy taken in or given out. Lack of the correct terminology often let candidates down in this

question.

A common incorrect answer that gained no credit.
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Question 8 (c) 

This question was the first of the two 6 mark levelled response questions based on the effect of

changing the concentration of hydrochloric acid and changing the size of lumps of calcium

carbonate on the rate of a reaction.

It was pleasing to see that candidates found this question accessible with very few blank responses

seen. A good range of marks were seen with the majority scoring marks in level 3. In general, the

best answers were often concise with excellent, succinct explanations, using the correct scientific

terminology. It was clear that teachers have focused on teaching candidates to use clear

terminology with many using the correct scientific terms throughout their answers with many

candidates answering using the idea of frequency of collisions to explain their answer. Weaker

candidates were confused between the increased frequency of collisions and increased energy of

collisions, in these cases the lower mark in the level was awarded.

Those that scored a mark in level 2 rather than level 3, often did so as they only explained one of

the factors, albeit it in good detail or if they did not relate their answer to the context of the

question and referred to the amount of gas produced in the reactions. In other examples,

candidates were able to give a weak explanation of both the effect of the size of the lumps and the

concentration of the acid but not in detail which scored them a mark in level 2.
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In this example, the candidate has fully explained the results in the table

explaining the effect of increasing concentration and changing the size of

the lumps of calcium carbonate on the amount of gas produced and rate

of reaction, giving more than necessary to gain the full 6 marks available in

level 3.
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In this example, the candidate has discussed the concentration of the

hydrochloric acid and the size of the lumps of calcium carbonate but they

have not related this to the results in the table and the amount of gas

produced and a mark of 4 in level 2 was awarded.
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In this example, the candidate has only focused on the size of the lumps of

calcium carbonate. The explanation is simple and sufficient for level 1 - 2

marks only.

The candidate has given the explanation for the small lumps of calcium

carbonate followed by the reverse argument for large lumps. The

explanation for the small lumps only was sufficient for the 2 marks and

the reverse argument adds no more to the answer.
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Question 9 (a) 

A good proportion of candidates were able to correctly describe the test for chlorine gas. Of those

that knew litmus paper was to be used a large proportion knew the correct result of this test with

smaller proportion scoring just 1 mark.

A clear answer that gained both marks.
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Some candidates tried to describe the test for chloride ions or carbon

dioxide gas rather than the chlorine gas, this gained no credit.

Candidates should be taught the difference between chloride and chlorine

and their tests.
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Question 9 (b) 

Candidates found stating the name of the solution formed when hydrogen bromide dissolves in

water very difficult, with only the best candidates scoring this mark.

The correct answer gained 1 mark.

A very common incorrect answer was that bromine hydroxide was

formed.
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Question 9 (d) 

It appeared that in this question, those candidates that had some experience of carrying out

displacement reactions practically were able to answer in a much better way than those that had

not and were replying just on their theoretical knowledge. These candidates often gave all five of

the marking points in their answer. A common error seen was that the potassium was displacing

the halogen from the solution rather than a more reactive halogen displacing a less reactive one.

Others thought that iodine was the most reactive as it left a brown solution in all three reactions.

Candidates that simply copied information from the stem of the question did not gain credit.

A good answer that gained all 4 marks.

52     GCSE Chemistry 1CH0 2H



Question 9 (e) 

Candidates gain lost marks in this balanced equation as they did not seem to be aware that fluorine

is a diatomic element and therefor gave the formula as F rather than F 

2

 , therefore losing the first

mark. As all formula had to be correct for the balancing mark, the second mark was often then lost

too.

The most common incorrect answer that scored no marks.

A good answer that scored both marks.
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Question 10 (a) 

The most common score on this question was 0. Candidates found it hard to describe how it could

be shown the potassium and sodium ions were present in the sample.

Although it had been stated that a flame test had already been carried out on the sample, many

candidates then described how to carry out the flame test.

Of those that knew that a flame photometer should be used, only around half of those then knew

how this would show that the two ions were present.

Although it had been stated that a flame test had already been carried out

on the sample, many candidates then described how to carry out the

flame test. This gained no credit.
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In this example, the candidate understood that a flame photometer

should be used, but does not describe how this would show that the

potassium and sodium ions were present.

When describing tests, ensure that you always give the manner to test for

a substance and then how you would know that the ion in question is

present.

A good answer that gained both marks.
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Question 10 (b) 

Writing the ionic equation for the reaction between hydrochloric acid and sodium carbonate

proved very difficult for candidates.

In many cases it was clear that candidates did not know what an ionic equation was and often

repeated the equation from above in the question.

In some cases, candidates gave all the ions and molecules present in the reaction but did not take

this further to write the ionic equations.

Where candidates did score, it was often for the right hand side of the equation.

Those that gained a mark for the left hand side and the right hand side of

the equation very often were able to balance the equation too and so few

gained just 2 marks.

A very common incorrect answer that scored no marks.
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Question 10 (c) 

The second of the two extended answer level based questions was again well attempted with

marks awarded equally across the mark range. Candidates appeared to interact well with the

question and understood what was required of them to gain the marks. Again, it was clear that

many candidates were familiar with the practical and those that had were able answer well.

Knowledge of the tests was good. Candidates found discussing the additional test required to

justify the presence of the ammonium ion and the sulfate ions the most difficult.

The more successful candidates structured their answers in a systematic, organised manner

discussing each substance in turn. The test for chloride and iron (II) were well known. However, a

noticeable proportion of candidates appeared to be confused between ammonium and aluminium

ions.
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In this example, the candidate has gone through the results in the table in

a logical way, discussing the results of each test for each substance, this

very clear answer gained full credit at level 3.
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In this example, the candidate has fully discussed both ions in substance

M and the anions in substances K and L, they have not explained the

further work required to justify the ammonium and aluminum in K and L.

The answer was sufficient to gain full credit at level 2.

In this example, the candidate has explained why two of the ions in

present are justified by the results shown. These partial explanations are

sufficient for full credit in level 1.
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Paper Summary

Candidates that did well this session were able to do so are they knew formula of common

elements. They were able to read and analyse information and new contexts and were able to

apply their knowledge of chemistry to these new situations. They were able to carry out

calculations well, showing their working clearly and concisely to gain the marks. It was pleasing to

see that centres have obviously been taking care to ensure that candidates are prepared for the

exam by giving them the time and opportunity to engage with the practical work as there was an

increase in candidates ability to response to practical based questions.

Candidates that did less well, did so because they lacked understanding of some of the basic

chemistry concepts such as knowledge of which elements are diatomic. This had a big impact on

the balanced equations. Knowledge of practical work in the less able was an issue. Candidates

could improve by being taught the meaning of different command words such as describe and

explain. Many candidates when asked to describe what was seen, often tried to explain.

Candidates should be taught to structure their answers, including in the calculations in an

organised and in a logical manner, which often leads them to a correct conclusion in a straight

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

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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