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Introduction

Question 1 is about states of matter and Question 2 is about rusting and both performed well.

Question 4 is about atomic structure and performed well on the whole. There are quite a few five

mark questions including producing crystals, structure and bonding of silicon dioxide and

chemical tests. All of these discriminated well. Question 7 is an unusual question that is very

different for a rate of a reaction question and this topic discriminated well. There appears to be

better performance than in previous years and many candidates performed well with the

calculations.
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Question 1(b)

The question describes the particles in a gas. Three marks are required to answer the question.
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This is a good answer. All four marks are available for describing the arrangement,

movement and energy so all three marks were awarded.

Three answers needed to gain all the marks.
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One mark is awarded for the particles move freely.

There are three marks here, so there must be three different arrangements of particles to

gain all three marks.
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Three marks are awarded here.

This is a good way of showing the three bullet points to show arrangement, movement and

energy.
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Question 2(a)ii

Candidates must show iron(III) oxide to gain the mark, not just iron oxide. Most candidates gave a

correct answer.
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Question 2(b)i

Most candidates gained two marks for describing a barrier method.
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Needs to mention a barrier method or coating the paint to gain the first marking point, so

just one mark awarded.

You need to mention why there is a barrier method to gain the first mark.
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This is a good answer showing that painting provides a barrier that prevents the iron

reacting with oxygen, so two marks awarded.

Method A shows the diagram and so needs to explain why it is a protective barrier.
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Question 2(b)iii

Most candidates gained both marks for zinc is more reactive than iron and zinc reacts.

Int GCSE Chemistry 4CH1 1CR 11



A good answer stating that zinc is more reactive than iron and that oxygen and water react

with zinc rather than iron.

For two marks you must show zinc is more reactive.

12 Int GCSE Chemistry 4CH1 1CR



One mark for zinc sacrificially protects iron from oxidising.

This is an explain, so needs to say why zinc is more reactive than iron, as well as why it

protects iron.
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Question 3(b)

Most candidates gave M1 for move faster or particles have more kinetic energy. Some lost a mark

for not mentioning more frequent collisions.
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A good answer with more kinetic energy and frequent successful collisions per second.

This is an explain so needs to say why there are more collisions.
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One mark for particles move faster.

No explanation why they take less time, so just one mark awarded.
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Question 3(c)ii

Most candidates knew the correct charge of either 2+, +2 or Cu2+. A few had the wrong charge

such as 2-, 1-, 1+ or 3+.
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Question 4(a)

Most candidates knew the first relative mass, but sometimes they did not put the +1 rather than

1, which was not acceptable. Many candidates just said 0 which was not creditworthy.
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A good answer with all correct.

Learn the charges as these are often asked for.
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This was a common answer with 2 marks awarded.

Zero is not an acceptable answer. It needs to be a range between 1/1800 or 1/2000.
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Question 4(c)

Most candidates had 2 marks for the same number of protons and different number of neutrons.
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Correct answer for both marks.

Must be number of to gain the marks.
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Unfortunately, the neutrons and electrons were the wrong way round so no marks awarded.

The two isotopes are shown 6 Li and 7 Li which was a way of showing there were different

neutrons.
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Question 4(d)

The majority of candidates gained all three marks for this calculation.
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Clear answer gaining all three marks.

Remember to read all of the question before attempting the calculation.
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Gains two marks for 24.32.

Make sure you read the question as it should be one decimal place.
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Question 5(a)

Most candidates gained either two or three marks. Colour is sometimes not correct.
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A good answer, all correct.

Use the pattern to see how the physical states are going down.
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Two marks for gas and solid but orange is not acceptable for bromine.

Learn the colour of bromine as it is often asked.
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No marks as solid and liquid are in the wrong place.

The pattern goes gas, liquid and solid in this order. So, chlorine must be gas or liquid and

astatine has to be a solid.
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Question 5(b)i

This was not answered well by the majority of candidates.
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Correct answer and balanced so two marks awarded.

Remember that chlorine and bromine are always diatomic.
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All formulae are correct but have not been balanced, so just one mark awarded.

Don’t forget to balance the equation.
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Unfortunately, 2Cl is not correct as must be diatomic so no marks awarded.

Remember all halogens are diatomic.
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Question 5(b)ii

Most candidates knew there was no reaction and most had both marks.
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Gained one mark for knowing there was no reaction, but nothing else was creditworthy.

You must explain why bromine is less reactive than chlorine for the second mark.
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Explains why there is no reaction as bromine is less reactive than chlorine, so two marks

awarded.

Make sure you use bromine and chlorine, not chloride or bromide as these were not

allowed.
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Question 5(b)iii

Many candidates lost a mark by using astatine rather than astatide.
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A clear answer that states that At- loses electrons and is oxidised and Br2 gains electrons and

is reduced so both marks awarded.

If you use the equation shown you can use At- and Br2 to be sure you use the right species.
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At is not allowed as we do not know if it was astatine or astatide ions, so just one mark for

the bromine gains electrons and is reduced.

Use the equation to be sure you use the correct species.
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At and Br would not score even if the electrons losing or gaining electrons as At is not an ion

and Br is not a correct formula. In this case At is reduced and gains electrons is wrong and

Br is oxidised and loses electrons is wrong so no marks awarded.

Note that 2At- must lose electrons to get At2 and Br2 must gain electrons to get 2Br-. Use this

equation to work this out.
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Question 6(b)

The majority of candidates got the marks for fizzing, bubbles or effervescence. Note that saying

gas is produced is not creditworthy as it is not an observation.
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Question 6(c)

Most candidates knew that all the hydrochloric acid was reacted. A few lost the mark by talking

about magnesium rather than acid.
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Question 6(d)

Many candidates could give a description of how the crystal was formed and gained four or five

marks. Not heating or heating to dryness lost most of the marks. Some candidates missed the

filtering mark in M1.
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This is a very good answer, which described the process clearly and gained all five marks.

It is a good idea to do a plan, by making a few bullet points before writing the description.
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No M1 as not filtered initially. The candidate stated that heat is up to make all the water

evaporate which implies that it was heated to dryness so can only gain M2. It went on to

imply that the crystals were formed when the water was evaporated, but this cannot be

scored, as all the water had already been evaporated.

Learn how the crystals are formed, as this description is often tested.
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Question 7(a)

Many candidates gained two marks from this calculation, but very few knew that 120.00g needs

to show the decimals to gain three marks.

Int GCSE Chemistry 4CH1 1CR 47



Perfect answer with all three marks.

As the scale shows 122.20g the answer should also be 120.00g
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Many candidates gained for 120g but lost one mark for not showing the decimals.

Moles 0.05 and mass 2.2g would also gain two marks but it needs the decimals for three

marks.
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Question 7(b)i-iii

Many candidates knew to draw a tangent but did not always find the correct answer. Some lost a

mark by g/m. This must be g/min as m could be mass rather than minutes. Curves were usually

plotted accurately and the majority gave a smooth curve for all the points. Those candidates who

didn’t draw a tangent were only allowed one mark for g/min.
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A good answer, plotting correctly with a smooth curve. The tangent is drawn and the triangle

has been shown clearly. The answer is correct and the units are correct so all marks were

awarded.

The question clearly says that the candidate needs to draw a tangent, so not doing that

loses two marks straightaway.
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The plots and curve are correct, with a tangent, but the rate of reaction was incorrect and

g/m is incorrect so just three marks awarded.

Show your working, with the triangle as 1.2 divided by 4 would have had the answer 0.3 and

must be g/min not g/m.
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No tangent so loses 2 marks straightaway. Plots and curve are correct and g/min is correct

so three marks awarded.

1.4 divided by 2 is incorrect as this is not the average rate of reaction. The question clearly

says draw a tangent so make sure you answer the question.
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Question 7(b)iv

This question discriminated well. The strong candidates explained the answers by looking at the

three sections and explained the steepness of the graph, why it was the steepest and why it was

less steep. A common answer was saying at 8 minutes it was horizontal but did not always say all

the calcium carbonate was used up, rather than saying hydrochloric acid or carbon dioxide was

used up.
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This was a good answer dividing each answer in sections. The first section was the steepest

and then explaining why the rate of reaction is fastest and then less steep as the rate of

reaction decreased. So, all four marks are awarded.

You need to mention the shape of the graph in each section and explain why the graph is

steepest or less steep.
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The first minute is steepest for the first mark and it is less steep for the second mark but no

explanation for either so it is limited to two marks. It does say it was flat but no mention of

calcium carbonate used up, so still no explanation which limits it to two marks.

Explanations are required or otherwise only two marks can be awarded.
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One mark for saying all the calcium carbonate was used up in 8 minutes, but there was no

mention that the line is flat so just one mark awarded.

There is no mention of talking about the steepness or any relation with the curve which

would limit us to only two marks. This is necessary when describing the shape of the curve.
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Question 7(c)

This was well done by the majority of candidates. Most candidates stated how the rate of reaction

increases and why the surface area increases for two marks. A few lost the third mark for not

saying there were more frequent collisions.
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A good answer covering all the points, so three marks awarded.

The explanation needs to explain why the rate of reaction increases.

62 Int GCSE Chemistry 4CH1 1CR



This candidate thought that powder decreases the surface area so no mark for M2. More

collisions take place is not enough for more collisions as no mention per unit time so no M3.

One mark for increasing the rate of reaction.

Make sure you say more collisions per unit time or more frequent collisions to gain the third

mark.
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Question 8(a)

Those candidates who learned the definitions gained two marks for shared pairs of electrons and

nuclei. A few lost both marks for mentioning intermolecular forces.
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A good answer that had learnt the definition.

Learn the definition as it is often tested.
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This lost one mark for not saying a pair of electrons are shared. One mark for attracted to

nuclei.

Nuclei must always be plural to gain the mark.
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No mention of sharing a pair of electrons and no mention of nuclei so no marks.

Remember to always mention a shared pair of electrons to gain a mark.
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Question 8(b)i

Many correct answers showing the dot and cross diagrams. Some candidates lost a mark for

adding an extra hydrogen electron. A few candidates gave an ionic structure and a few added two

hydrogens to one chlorine, so no marks awarded.
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A correct dot and cross diagram. It is not necessary to put the dots and crosses around the

rings.

Look at the Periodic Table so you know how many electrons there are in hydrogen and

chlorine.
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Gained one mark for a shared pair of electrons but lost one mark for adding an extra x on

hydrogen.

If you look at the Periodic Table you can see that H only has one electron.
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The clue in the question says that hydrogen chloride is a molecule so it is not ionic, so no

marks awarded.

Make sure you read the question and you can see that it is HCl, not H2Cl.
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Question 8(b)ii

Some candidates lost both marks for not realising weak intermolecular forces are involved. Those

who scored the first marking point lost the second point for saying there was less energy to

overcome or to break the bond.
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This is a clear answer saying the weak intermolecular forces requires low energy to break

the forces for both marks.

Low boiling point is a clue to realise there are weak intermolecular forces.
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This implies that the bond between hydrogen and chlorine is broken and no mention of

weak intermolecular forces, so no marks awarded.

This depends on mentioning the weak intermolecular forces, so if this is not mentioned

there are no marks.
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One mark for weak intermolecular forces, but no second mark for less energy to overcome,

as this is not a comparison.

If not using a comparison use a little amount of energy rather than less amount of energy.
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Question 8(c)i

Many candidates stated that oxygen is a smaller atom and gained the mark. Others said oxygen

was bonded to two silicon atoms or said silicon is bonded to four oxygen atoms. Oxygen has two

shells and silicon has three shells were rarely seen. Some candidates lost a mark by saying silicon

is bonded by two oxygen atoms.
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Question 8(c)ii

Very few candidates gained a mark. They did not realise that silicon dioxide was acidic or calcium

oxide was basic so no marks could have been awarded.
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Question 8(c)iii

This question discriminated well. Some candidates lost marks for talking about intermolecular

forces, which were not present in silicon dioxide. Others talked about diamond rather than silicon

dioxide.
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This was a good answer with five marks covered. M1 giant covalent structure, M2 strong

covalent bonds, M3 requires a large amount of energy to overcome, M4 tetrahedral lattice,

M6 does not have layers.

It is a good idea to make a plan using bullet points before writing the structure and bonding.
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Three marks for M1 giant covalent structure, M2 strong covalent bond, M3 large amount of

heat energy to break.

There are three points but needed M4, M5 or M6 to gain all five marks.
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Question 9(b)

Those candidates that mention sulfur burns and forms sulfur dioxide often gained either two or

three marks. Unfortunately, if sulfur or sulfur dioxide was not mentioned, no marks were

awarded for water dissolves to form acid rain as this is dependent on either M1 or M2. Some

candidates discussed nitrogen dioxide or carbon dioxide instead of sulfur so no marks could be

awarded.
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Unfortunately, nitrogen not sulfur was discussed so no marks for react with water vapour to

form acid rain.

Nitrogen is not present in fractional distillation. It is sulfur that is present in crude oil.
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Ignore greenhouse gases and carbon dioxide. Sulfur was not mentioned so no M1 but sulfur

dioxide was mentioned so M2 and M3 to react with the rainwater, so two marks awarded.
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All points are covered so all three marks awarded.

Start with sulfur combusts and then explain why sulfur dioxide forms and why it forms acid

rains.
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Question 9(c)i

Many candidates knew the correct temperature and silica or alumina was often answered. Learn

these conditions as it is often tested.
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Question 9(c)ii

The majority of candidates stated that short chain had higher demand. M3 quite often stated that

alkenes produced polymers but not many candidates mentioned alkanes were more flammable,

however some gained a mark for saying it was useful for petrol or gasoline. The majority of

candidates usually gained two marks.
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This gained one mark for saying long chain hydrocarbons are less useful and short chain

more useful. Nothing else was creditworthy.

This was just one mark. An explain is needed to say why alkanes are more flammable or why

alkenes produced polymers.

Int GCSE Chemistry 4CH1 1CR 87



A good answer covering three marking points.

For three marks candidates need to explain why short chain is more useful and why alkanes

were more useful as they are flammable and why alkenes produce polymers.
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Question 9(d)i

The majority of candidates gained both marks for stating same molecular formula and different

displayed formula.
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Same general formula is not correct but one mark for different structural formula.

Isomers are often tested so learn the definitions.
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Precise and correct, two marks.

Good way of showing the two bullet points.
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Question 9(d)ii

The majority of candidates gained one mark, but only the minority gained both marks.

Candidates need to appreciate that just taking an angle is the same as a straight chain so not

creditworthy.
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A good answer showing the two different isomers for two marks.

Make sure you add each one of them on a middle chain rather than just adding on the end.
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One mark for the first diagram but just adding one on the end is the same as a straight

pentane so not creditworthy.

You need to put two carbons in the middle to get the second mark.
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Unfortunately, no marks awarded as both are pentane.

Just adding them at the ends at ninety degrees was still pentane so no marks awarded.
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Question 10(a)i

The majority of candidates suggested the polystyrene cup and explained that heat would be lost

for two marks.
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This was not an improvement as it just stated record the temperature in step 2, so nothing

creditworthy.

Record the temperature was in the question so not creditworthy. There must be some way

to prevent heat loss to gain the marks.
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One mark for using a Styrofoam cup with a lid but no explanation why less heat would be

lost.

Needs to explain the improvement to get the second mark.
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A clear answer stating that a polystyrene cup was used instead of a glass beaker and reduce

heat loss to the surroundings. So, two marks awarded.

Must be a way why there was an improvement and an explanation on reducing heat loss.
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Question 10(a)ii

The majority of candidates knew that zinc was in excess.
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Question 10(a)iii

Surprisingly this was not well done with only the minority gaining one mark. Quite a few

candidates knew that the colour was blue but instead of colourless was often white or grey or

some other colour. White is not acceptable; it must be colourless. A variety of different colours

was often seen.
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Question 10(b)

This was well done by the majority. A few candidates lost the wrong mass but still scored two

marks or occasionally lost a mark for incorrect rounding. Most had all three marks for Q10(b)(i),

but fewer for Q10(b)(ii) getting four marks. Common mistakes were not showing -95 instead of

either +95 or just 95. Some candidates did not divide by 1000 so lost another mark.
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A perfect answer gaining all seven marks.

Show your working clearly as if you make a mistake, you can sometimes pick up other marks

for error carried forward.
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Q10(b)(i) gained all three marks. Q was asked to use 3800 J but, in this case, they used

3160.5 J which lost one of the marks. M1 for the moles and M3 divided by 1000 but lost one

mark for using -79 and lost the other mark for not showing the negative sign, so two marks

awarded.

Make sure you use the right value of Q or you will lose a mark.
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Question 11(a)

The majority of candidates knew that a flame test was done and usually had a yellow flame for

two marks. They either knew the test of the sulfate or did not, so two marks or all five marks were

often seen.
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A clear answer showing the flame test and the sulfate test. Five marks were awarded.

There is no need to give a description of how a flame test is performed. Just stating a flame

test and sodium forms a yellow flame is enough for two marks.
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Allow the flame test turning yellow for two marks. Sulfate ions added nitric acid for the third

mark, but sodium hydroxide is the wrong reagent so cannot score the white precipitate as

dependent on M4.

Learn the test of sulfate ions as it is often tested.
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Question 11(b)i

The majority of candidates knew that the mass was constant or that the last two results were the

same. A few candidates lost a mark for saying it decreases.
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Question 11(b)ii-iv

This was well done with most candidates giving 1.42 g and 1.8 g. Many candidates also gained

three marks for x = 10. Sometimes different answers were seen in (ii) and (iii) but candidates

could still gain three marks for errors carried forward.
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A clear answer showing all the working and scores all five marks.

Always show your working as if you make a mistake you can pick up other marks for errors

carried forward.
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This was an unusual answer as (ii) and (iii) were the wrong way round so lost the first two

marking points. However, using these answers errors can be carried forward and using

0.079 and 0.013 were both correct and dividing 6 as an integer also correct so can gain all

three marks.

Remember always use an integer or otherwise you will lose the third marking point.
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One mark for 1.42 g for (ii). No mark for 1.5 g  as (iii) is incorrect. One mark for error carried

forward for 1.5 dividing by 18 giving 0.083. Nothing else creditworthy.

Could have had three marks if 1.42 was divided by 142 and a correct integer.
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Paper Summary

Based on their performance on this paper, candidates should:

• Make sure you do rounding correctly as incorrect rounding can lose unnecessary marks.

• Revise all experimental practical works as this comprises 22%.

• Remember that intermolecular forces are not always required and adding them when not

there loses unnecessary marks.

• Learn standard definitions as these are often tested.

• Always show working as if you make a mistake, you can often pick up marks for errors carried

forward.

• Note that for longer mark questions it is a good idea to jot down a few bullet points to help

construct your answers.
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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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