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Introduction

Paper 1F is the first of the two papers for GCSE Chemistry at Foundation tier.

Six of the questions in this paper form one of the GCSE Combined Science Foundation tier
papers. The final questions in this paper are also found in the equivalent Higher tier papers
and the paper contains ten questions in total.

This paper is targeted at grades up to and including Grade 5, with no advance information
being provided this year. Ofqual rules stated that the grade boundaries should be set in
order to bring a return close to the standards seen in 2019.

Most candidates made a good attempt at the majority of questions on the paper with the
most able candidates showing a good range of chemistry and practical knowledge alongside
maths skills. Some candidates were not able to use scientific vocabulary to express their
answers clearly, and could not link ideas together to form an explanation.

It was also noted that the separate science questions performed less well than those that
also appeared on the Combined Science paper.
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Question 1 (a)(iii)

This question was about chromatography and required candidates to calculate an R¢ value to
2 decimal places.

Overall, the question was well answered with most candidates scoring full marks. As the
equation was given in the question, then very few candidates performed the incorrect
calculation and where marks were lost, it was most commonly due to incorrect or no
rounding.

This is an example of a response that scored full marks.
(lif) The R, value of a dye can be calculated using the equation

_ distance moved by the dye
" distance moved by solvent front

At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20cm.

Calculate the R; value for this dye.

Give your answer to 2 decimal places.
(2)

A0 03poudmT

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

The working out is clearly shown and the answer is correctly rounded
to two decimal places.

GCSE Chemistry 1CHO 1F 4



This response was awarded 1 mark.
(iii) The R, value of a dye can be calculated using the equation

_ distance moved by the dye
~ distance moved by solvent front

At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20cm.

mpm—

Calculate the R; value for this dye.

Ry

Give your answer to 2 decimal places.
(2)

The calculation has been correctly evaluated to 3 decimal places,
rather than the 2 decimal places asked for in the question.
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This response scored 1 mark.
(i) The R, value of a dye can be calculated using the equation

_ distance moved by the dye
" distance moved by solvent front

R
At the end of the chromatography one dye had moved 3.60 cm and the
solvent front had moved 9.20cm.
Calculate the R; value for this dye.

Give your answer to 2 decimal places,
(2)

The final answer of 0.40 is to 2 decimal places, but the evaluation of
the calculation has been incorrectly rounded to this number.
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Question 1 (b)(i)

Many candidates scored a mark for this response by giving some variation of evaporation,
boiling or vapourisation. The most common incorrect answer was condensation.

Question 1 (b)(ii)

Again, this question was well answered by many candidates with most correctly reading 56°C
from the graph. The most common incorrect response was 55°C.

Question 1 (b)(iii)

This part of the question was not as well answered as the previous parts of the question, with
only about half of the candidates identifying point C on the graph as being this point. The
most common incorrect response was 8 minutes.

The fact that this was less well answered suggests that a lot of candidates don't fully
understand how to read and interpret graphs showing changes of state.

Question 1 (b)(iv)

Most candidates were able to correctly read the temperature at point D and subtract 25 to
get the correct answer. Where candidates did not score here, it was usually by simply stating
the temperature at 8 minutes - however a few incorrectly read the final temperature as 72°C.
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Question 2 (a)

This question required candidates to describe the relationship shown by a graph, and it was
very well answered overall. Most candidates correctly stated that the higher the number of
carats, the higher the percentage of gold. Answers linking the purity of gold to its percentage
were also accepted, as were answers stating that there was a positive correlation between
the variables.

Responses that did not mention the percentage of gold at all, but linked the purity of gold to
the number of carats did not score.

This response scored a mark.

2 (a) Most of the gold used in jewellery is not pure gold but alloys of gold.
The purity of gold is measured in carats.

Figure 3 shows how the percentage of gold is related to the purity of gold
measured in carats.
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purity of gold in carats

State the relationship between the percentage of gold and the number of carats.
m
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Examiner Comments

This response gives a good answer to the question being asked, clearly
stating the relationship between the percentage of gold and the
number of carats.
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This response scored a mark.

2 (a) Most of the gold used in jewellery is not pure gold but alloys of gold.
The purity of gold is measured in carats,

Figure 3 shows how the percentage of gold is related to the purity of gold
measured in carats,

% gold 100 .
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purity of gold in carats

State the relationship between the percentage of gold and the number of carats.
(1)
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Examiner Comments

Either sentence would have been awarded the mark, but the second
sentence shows a greater understanding of what the question is
asking by linking the variables rather than just describing the line on
the chart.
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This response did not score.

2 (a) Most of the gold used in jewellery is not pure gold but alloys of gold.
The purity of gold is measured in carats.

Figure 3 shows how the percentage of gold is related to the purity of gold
measured in carats.

% gold 100
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purity of gold in carats

Figure 3

State the relationship between the percentage of gold and the number of carats.
()
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ResultsPlus

Examiner Comments

This type of response, linking the purity of gold to the number of
carats, was a common incorrect response. It does not answer the
question being asked as it does not consider the percentage of gold at
all.
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Question 2 (b)

This question asked candidates to explain why alloys of gold are stronger than pure gold. It
was surprisingly poorly answered with only a very few candidates scoring full marks, and
many responses scoring no marks at all.

Where marks were scored, it was usually for the idea that atoms are in a regular
arrangement of rows or layers for a pure metal with better responses noting that the
disruption to the layers in the alloy prevented the easy movement of the atoms over each
other.

Many candidates looked at the diagram very literally and came to the conclusion that the
alloy contained more atoms than the pure metal and so would be stronger. Not many noted
the fact that the alloy contains different sized atoms (or that the pure gold doesn't).

Correct answers were awarded whether the argument related to the pure metal, the alloy or
both - as long as the points did not contradict each other.
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This is a rare example of a 3-mark response.

(b) Figure 4 shows the arrangement of atoms in pure gold and in an alloy of gold.

pure gold alloy of gold
Figure 4

Using Figure 4, explain why alloys of gold are stronger than pure gold.

(3)

B N N S

N_

ﬂ ResultsPlus
Examiner Comments

Although the response starts with the word 'they' rather than 'the
alloy', it becomes clear later in the response that the candidate is
referring to the alloy throughout.

The response gives a clear explanation including all of the marking
points: different sized atoms, irregular arrangement and the difficulty
for the atoms to slide over each other.
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This response scored 2 marks.

(b) Figure 4 shows the arrangement of atoms in pure gold and in an alloy of gold.

pure goid alloy of gold
Figure 4

Using Figure 4, explain why alloys of gold are stronger than pure gold.

(3)
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Examiner Comments

This response scored the first two marking points for noting the same
sized atoms and rows in the pure metal. The reverse argument for the
alloy is then given, but the candidate failed to mention the movement
of the atoms over each other in either the pure metal or the alloy, and
so did not get the third mark.
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This response scored 1 mark.

(b) Figure 4 shows the arrangement of atoms in pure gold and in an alloy of gold.

pure gold alloy of gold
Figure 4

Using Figure 4, explain why alloys of gold are stronger than pure gold.
(3)

WS howder. ko oreax. . os i Loseacy b
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W\M\%ﬁ@km(‘%ﬁ(

%jﬂesuhsﬂus
Examiner Comments

The mark is given for different sized atoms. If the response had linked
'random’ to the arrangement of the atoms rather than the actual

atoms, then a second mark could have been awarded. The candidate

also seems to be confused by the meaning of malleable in this
response.
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This response did not score.

(b) Figure 4 shows the arrangement of atoms in pure gold and in an alloy of gold.

pure gold alloy of gold
Figure 4

Using Figure 4, explain why alloys of gold are stronger than pure gold.
(3)

O s IO OO o D e O OV e
anon. ooy Compared  to  owe

’Y/K ResultsPlus
Examiner Comments

This response gives a literal description of the diagram, without
mentioning the different sized atoms. It states that the alloy has more
atoms and more tightly arranged.

There is no explanation at all.

&4\ ResultsPlus
<

) Examiner Tip
The command word 'explain' requires more than a description of any
information that has been given in the question.
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Question 2 (¢)

This question was surprisingly poorly answered. Many candidates seemed to assume that
this was a comparison of the alloy to pure gold rather than explaining actual properties of
the alloy. This led to the frequently seen response of alloys being cheaper than pure gold.
Some candidates gave the response of alloys being stronger, indicating that they hadn't read
the question properly.

The most common scoring points were related to either malleability or the appearance of
gold, but many did not then go on to explain why these are useful properties. A significant
number of candidates also attempted to explain that gold is unreactive, but described this in
terms of rusting which is not creditworthy. Some candidates were also confused between the
words 'corrosion' and 'corrosive' in their answers.

Some responses did not give properties of gold that were useful in relation to jewellery and
discussed conductivity of heat and electricity.

This response scored 2 marks.

(c) Explain one property of alloys of gold, other than their strength, that makes them
suitable for use in jewellery.
(2)
’ﬂ/\ev ......... ort.....shung.... adasc o ... Sukeilol...
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¢ / ResultsPlus
/'-—-'. Examiner Comments

The most able candidates gave a suitable property and then linked this
back to why this is good for jewellery.

>\ ResultsPlus
\ Examiner Tip
Questions that start with the word 'explain' always have at least two

parts to the answer.
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This answer scored 2 marks.

(c) Explain one property of alloys of gold, other than their strength, that makes them
suitable for use in jewellery.

(2)
......... ¢! nma.mve,won*damaycéﬁeéuwﬂéfd%
WU k. COMRAR | Ay

\{/ﬁ ResultsPlus
Examiner Comments

Many candidates found it challenging to link the fact that gold is

unreactive to why this would be suitable for jewellery. This response

gives two correct reasons relating both to the metal itself and any
potential reactions with the body.

< ResultsPlus

) Examiner Tip

'Corrosion' and 'corrosive' have different meanings.
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This response did not score.

—_ e - e g -

(c) Explain one property of alloys of gold, other than their strength, that makes them
suitable for use in jewellery.

iﬁ ResultsPlus
Examiner Comments

This response has not answered the question asked, but compared the
properties of gold with gold alloys.

C V ResultsPlus
\K/

) Examiner Tip
Cost arguments are not usually creditworthy answers.
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This response did not score.

(c) Explain one property of alloys of gold, other than their strength, that makes them
suitable for use in jewellery.

ef pok cordweds @)
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ﬂ ResultsPlus
Examiner Comments

A number of candidates gave responses referring to properties of
metals that are not relevant to the use of gold alloys in jewellery.

/‘*-.
.l"-' I

\ \ ResultsPlus

Examiner Tip

Make sure that the properties discussed are relevant to the stated use
of the material.
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Question 3 (b)(i)
This question was about electrolysis and labelling a diagram.

Most candidates scored at least one mark for this question, for correctly identifying the
electrolyte.

Where candidates did not score both marks, it was usually due to the anode and cathode
being labelled the wrong way round.

Question 3 (b)(ii)
This question required candidates to identify the products of electrolysis.

The majority of candidates scored at least 1 mark for this question, and many correctly
identified both products correctly to gain 2 marks. It was a common error to see hydrogen
given as the gas product, but there were a notable number of responses that gave carbon as
a gas product and hydrogen as the solid product.
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Question 3 (b)(iii)

Questions that ask about the conductivity of ionic compounds are frequently asked in exams
and are usually poorly answered. This question was no exception and most candidates
scored no marks.

There is a common misconception that in order to conduct electricity that there needs to be
a flow of electrons, and this was regularly seen in the responses to this question. A lot of
responses also simply repeated the question stem, or variations of it.

Where marks were scored, it was usually due to candidates correctly identifying that no
current flows through the solid. It was very unusual to see mention of ions at all.

This response scored 0 marks.

(lii) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.
(2)

The o pooadated | SONA L cOPRRC.. cOCIShA  LABMAEL . 3RS ...
Aissolse. .onad. Mot Mugdin.. M. n..m....mixm._.,.,...b.m...,,.,.asg..c.nm.t\jm .....
=T L Ly (T E THRRIE - Mo LS NS ¥, U - 2 GRS

N
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Examiner Comments

Responses like this were common and indicated that candidates were
unfamiliar with the idea of what an electrolyte is.
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This response scored 0 marks.

(iii) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.
(2)

Seina o Nedaos 3 Moo sfer. e € e ko Dotosamdae.
- - o) "N

N\

ig ResultsPlus
Examiner Comments

Answers referring to the movement of electrons were also common.

s .__,:':'1'.
B
/ +\ ResultsPlus
\_) Examiner Tip
In electrolysis, the current is due to the movement of ions in the

electrolyte.
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There were a number of ways that a single mark could be scored including the fact that the

solid does not conduct electricity, the ions are in a fixed position or that the copper chloride
needed to be dissolved.

(ili) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.

vaj f.lonx.. SQ '[LO mdrm

’yfﬁﬂesuﬁsﬂm

Examiner Comments

This example referred to the fact that the ions are in a fixed position in
solids.
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This response scored 2 marks.

(ili) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.

e . So/aaf

ﬂ ResultsPlus
Examiner Comments

A very rare example of a 2-mark response that linked conductivity to
the movement of the ions.

This candidate has demonstrated a clear understanding of what an
electrolyte is and how electrolysis works.
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Question 4 (b)

A majority of candidates were able to correctly calculate the relative formula mass of iron (lll)
chloride, showing that they were able to interpret a chemical formula and then carry out the

calculation correctly.

Where candidates did not score marks, this was often down to multiplying numbers together
rather than adding them.

An example of a fully correct response.
(b) Rust can be removed from steel by treating it with dilute hydrochloric acid.
One product formed in this reaction is iron chloride, FeCl,.

Calculate the relative formula mass of this iron chiorlde_.

(relative atomic masses: Fe = 56.0, Cl = 35.5)

Biescommsron I0-24:36> V2.5 i,

$ 1

||||||LL3...........‘.||||.|||||||P.E.....d..||||||||......n.....||||.||||||........a.|a||||||||.ln.....aada|||||||||||.....aa|||||||||||.n..adaa||||||n||nl....aul|||||lnll..aada|||||||||ln.l..dad||||||||n...d.addu|||||||lnnln.d.

relative formula mass = “°25

N &{ ResultsPlus
/'--.. Examiner Comments

The candidate has clearly shown and explained their calculation.
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This response scored 1 mark.

(b) Rust can be removed from steel by treating it with dilute hydrochloric acid.
One product formed in this reaction is iron chloride, FeCl,.
Calculate the relative formula mass of this iron chloride.

(relative atomic masses: Fe = 56.0, Cl = 35.5)
(2)

relative formula mass = c“S

ﬂ ResultsPlus
Examiner Comments

There were very few 1-mark responses, but some candidates were not
able to interpret the chemical formula and simply added the two
numbers together.
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Question 4 (c)(i)

Surprisingly few candidates were able to identify carbon as the only non-metal in the table,
with nickel and chromium being common incorrect responses to this question.

Candidates should be encouraged to refer to the Periodic Table on the back of the paper to
help them determine whether elements are metals or non-metals.

Question 4 (c)(ii)

This question was marginally better answered than the previous item, even though it
required interpretation of the data rather than just extracting data from the table.

A greater number of candidates recognised that there was a larger quantity of chromium in
stainless steel, although a significant minority gave the answer of iron here.
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Question 4 (c)(iii)

This question required candidates to explain a method to prevent rusting and was not very
well answered overall.

Many candidates were able to give a method of preventing rusting, but only a few could go
on to explain how rusting would be prevented using their method. Paint and oil were the
most common answers given, with only a few candidates suggesting galvanising or sacrificial
protection as an option.

Some responses suggested simply keeping items covered or dry, but this is not practical for
items that are to be used. These responses were also often not clear enough to score the
second marking point about excluding oxygen or water, but indicated some knowledge as to
what causes rusting.

This response scored 0 marks.

{ili) Explain one Bther way that corrosion of steel can be prevented.

™

\( ‘ / ResultsPlus

+ Examiner Comments

Some candidates used information from the previous part of the
question and gave the answer of treating the steel with acid. However,
this is not a method of preventing corrosion but a method of removing
rust once it has formed.

(iii) Explain one other way that corrosion of steel can be prevented.

(2)

flﬂéqCWVJ’D“’D/&Z%/an’\ch/@bﬂF
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\( % / ResultsPlus

< Examiner Comments

Generic responses about covering the steel or putting it somewhere
where it wouldn't get wet were not detailed enough to score any
marks.
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(ili) Explain one other way that corrosion of steel can be prevented.

(2)
......... Poanking, .. ouer.. he...steen .. X0, SYCOM .. 5. Bl L BOBEIRY ...
L W T A Shaeh ... PRI AR . GG - mrcmx\q.‘
\(/{Resuitsﬂus
Examiner Comments
This response scored a mark for stating a way that corrosion could be
prevented, but did not go on to explain that this would prevent the
steel reacting with oxygen or water.
(iii) Explain one other way that corrosion of steel can be prevented.
(2)

: Lq,%m | S FCTEE | PO %\Qalu&a
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\(f{ ResultsPlus
Examiner Comments

The candidate gives two specific materials to cover the steel with, and
then goes on to state that it will prevent both oxygen and water from
reacting with the steel.

This is a good response that gives more than enough detail to score
both of the marks.
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A more uncommon example of a fully correct answer.

(i) Explain one other way that corrosion of steel can be prevented.

(2)
Sau coc/ /D/ﬁl'fé /mz,, Ware o Substance.
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<Z§ ResultsPlus
Examiner Comments

The candidate has stated that a more reactive metal will corrode first

and then gives a correct example of magnesium as a more reactive
metal.
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Question 4 (d)

This question required candidates to give detail of a simple experiment to determine which
steel would corrode most quickly.

Most candidates had a good attempt at this question with the vast majority scoring 1 or 2
marks for putting the nails into water and waiting for a period of time. Only a few candidates
scored the third mark, which required them to state how they would know which nail had
corroded more quickly. Many simply repeated the stem of the question by suggesting 'see
which corrodes faster'. In order to score the third mark, candidates were required to give a
comparison of the nails - either which showed signs of corrosion first, or the one that had
corroded the most after a period of time.

Candidates did not score the first mark if they introduced additional variables to the
experiment such as adding acid to one tube or covering the surface of one tube with oil.

This response scored 1 mark.

(d) A student is given two nails of the same size but made of different types of steel.
They are also given two boiling tubes and some distilled water.

Devise an experiment to show which nail corrodes more quickly.
(3)

»(oNec _OPe N0 Nail poisk
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/ ResultsPlus

\(/'--‘: Examiner Comments

This response lost the first mark because the candidate has introduced
another variable by covering one nail in nail polish, but does score a
mark for leaving the nails in water for a period of time. Although 'a
couple minutes' is not actually long enough for corrosion to happen,
the mark has been awarded for the idea of leaving the nails for a
period of time.
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(d) A student is given two nails of the same size but made of different types of steel.
They are also given two boiling tubes and some distilled water.

Devise an experiment to show which nail corrodes more quickly.
(3)

a\___

ﬂ ResultsPlus
Examiner Comments

Most candidates scored 1 mark for adding the nails to water. This
response does not mention waiting for any amount of time, or seeing
which nail corrodes first and so does not score any more marks.
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This response scored 2 marks.

(d) JA student is given twe nails of the same size but made of different types of steel.
They are also given two boiling tubes and some distilled water. '

Devise an experiment to show which nail corrodes more quickly.
(3)

....... P e aishied . woteC. (0. e A0 boit\Wed
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Examiner Comments

This is an example of the most common response that was seen. The
candidate has correctly stated to add the nails to the water and leave
them for a (long) period of time.

The third mark was not awarded because the candidate has repeated
information about seeing which nail corrodes more quickly.

T\ ResultsPlus
\_; Examiner Tip

Be careful not to simply repeat the information from the question in
your answer.
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This response scored 3 marks.

(d) A student is given two nails of the same size but made of different types of steel.
They are also given two boiling tubes and some distilled water.

Devise an experiment to show which nail corrodes more quickly.
(3)

...................... Place_the noils  in each ot
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ﬂ ResultsPlus
Examiner Comments

This response scored full marks for a clear and concise method. In this
case, the candidate explains how they will know which nail corrodes
most quickly by looking for the one that corrodes first.
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(d) A student is given twe nails of the same size but made of different types of steel.
They are also given two boiling tubes and some distilled water.

Devise an experiment to show which nail corrodes more quickly.
(3)
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Examiner Comments

This response states to add the nails to water and leave for a fixed
period of time (24 hours).

It then clearly states that one nail will corrode more than the other and
so scores full marks.
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Question 5 (a)(i)

Quite often, word equations will name some or all of the products and reactants in the
guestion, as was the case for this question. Most candidates scored the mark for this
question.
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Question 5 (b)(i)

The selection of appropriate equipment for use in practical work is an essential skill and it is
commonly asked about. However, a large number of candidates are still unable to identify
appropriate laboratory equipment. Whilst the majority of candidates correctly stated that a
measuring cylinder, burette or pipette would work here there are still lots of measuring jugs,
rulers and thermometers being suggested.
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Question 5 (b)(ii)

This question required candidates to calculate the mean of three numbers and was well
answered overall with most responses scoring both marks.

While it was clear that candidates knew how to calculate the mean of the numbers, there
were sometimes errors in calculations that led to marks being lost.

(il) The student repeated the experiment.
The results are shown in Figure 8.

1 24

2 2.7

3 24
Figure 8

Use the data in Figure 8 to calculate the mean height of the precipitate.

Z4trre=/5
¥R 7.5 X3 =225

(2)

N\

i( ResultsPlus
Examiner Comments

This response scored 1 mark for correctly adding the three values
together and obtaining the answer of 7.5.

The candidate then multiplied this answer by 3 rather than dividing
and so the second mark could not be awarded.
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(i} The student repeated the experiment.

The results are shown in Figure 8.

3 24

Figure 8

Use the data in Figure 8 to calculate the mean height of the precipitate,

1k Tl 2 =S

mean height of precipitate = 57- cm

a\ o
ResultsPlus

Examiner Comments

The incorrect answer of 5.7 (or 5.9) to the correct sum was a commonly
seen mistake.

These numbers are obtained by putting the sum into a calculator as it
has been written and without considering BIDMAS rules, so could
score only 1T mark maximum.

z"’:::“lll
- Y
T\ ResultsPlus
\_} Examiner Tip

Remember that calculators follow BIDMAS rules, and double check the
answers to calculations.
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(i) The student repeated the experiment.

The results are shown in Figure 8.

Figure 8

Use the data in Figure 8 to calculate the mean height of the precipitate.

2hk4+o. 7420275 7.95-322,5

(2)

mean height of precipitate = .....&

% ResultsPlus

Examiner Comments

This response clearly shows the calculation along with working out,
and the answer is correct.

[ A
4
/‘CEA%\ ResultsPlus
\_; Examiner Tip
Remember to show working out for calculations.
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Question 5 (b)(iii)
This question asked for a method for obtaining a pure, dry precipitate from a mixture.

Many candidates gave the method for crystallisation by simply heating the mixture until
some, or all, of the solution evaporated. Whilst this would obtain an impure sample of the
precipitate for this reaction, many other precipitates would decompose under heating with a
Bunsen burner.

Of those candidates that identified the correct method (filtration), very few mentioned
washing the precipitate before drying, or that the precipitate would be left behind in the filter
paper. Sometimes responses suggested that the filtrate should be left to dry, suggesting a
lack of understanding about what a precipitate is.

Only a very few responses scored all three marks for this question.

(iii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

(3)
...... Sfr*éhd(’l*!—uw‘bxmﬁ [ S

\.

Y / ResultsPlus
/--.E Examiner Comments

Responses that indicated crystallisation or simply heating the solution
scored a maximum of 1 mark. However, this type of response was
commonly seen.

T4\ ResultsPlus
o\

Examiner Tip
Make sure you are familiar with different separating techniques for
different types of mixture.
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This response scored 2 marks.

he petipwole ain. 0. n te Ouer pager.

(iii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

(3)

..................

N

ﬂ ResultsPlus
Examiner Comments

The candidate has identified the correct method for obtaining the

the filter paper.

precipitate and then stated that the precipitate would be left behind in

(iii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

LANSO. e @ue  OTve N

(3)

a\__

ig ResultsPlus
Examiner Comments

3-mark responses were rarely seen, but this response gives a concise
description of all of the steps required for obtaining the pure, dry
precipitate.
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Question 5 (b)(iv)

Questions relating to practical work remain challenging, with about half of the candidates
correctly identifying a control variable. The most common correct answer was the same
volume or amount of potassium carbonate, while the most common incorrect answer was
the volume of calcium nitrate. As this was identified in the question as the independent
variable, this suggests that a significant number of candidates are not familiar with different
types of variable.

(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate.

State one variable that should be controlled in this investigation.

\( { ResultsPlus
/---. Examiner Comments

Unfortunately, this response could not score as it did not state which
volume needed to be the same.

(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate,

State one variable that should be controlled in this investigation.
(1)

Y i minte

SM\\Q\ ' (Total for Question 5 = 9 marks)

e N\
—
-

¥ { ResultsPlus
/--._ Examiner Comments

The question states that the volume of calcium nitrate is to be changed
and therefore it cannot be a control variable.
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(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate.
State one variable that should be controlled in this investigation.

m
SMONAAN . O PR X AST (UM a0 N AUX & SONRXION

N\

ﬂ ResultsPlus
Examiner Comments

This was the most commonly seen correct response.
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Question 6 (a)(i)

This question required candidates to state a property of magnesium and proved more
challenging than expected for some candidates, with less than half of the responses scoring.

The most common correct responses were shiny or malleable, whilst common incorrect

responses included solid, hard and dense.

6 (a) Magnesium is a metal.

(i) State one physical property of magnesium.

(1)

....................................................... ¥ EQ&.MUQ'

AN
\( 2{ ResultsPlus

/'--.. Examiner Comments

Reactivity is a chemical property and so this response did not score.

J

6 (a) Magnesium is a metal.

(i) State one physical property of magnesium.

(1)

N
ﬂﬁ‘esu[ts?llﬁ

h‘* Examiner Comments

The most common correct response.
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6 (a) Magnesium is a metal.

(i) State one physical property of magnesium.
(1)

........................... Mawmuadmd.faﬁm%

-

AN

ﬁ/ /‘{ ResultsPlus

Examiner Comments

Some candidates gave responses such as strong or dense, which are
not relevant to magnesium.

This response also states solid which is not creditworthy as
magnesium can be melted.

-

"’ 'f \ ResultsPlus
\

) Examiner Tip

Do not give lists of possible answers.
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Question 6 (b)(i)

Most candidates were successfully able to complete the electron configuration for
magnesium, having been given the first part of it in the question.
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Question 6 (b)(ii)

This question asked candidates to link the electron configuration of chlorine to its period in
the periodic table, and it was very poorly answered. The vast majority of responses made the
link between electron configuration and group, suggesting that candidates are unaware of
the differences between periods and groups, or are not reading the question properly.

The responses that correctly identified period 3 usually went on to score both marks.
This response scored 0 marks.

(i) The electronic configuration of a chlorine atom is 2.8.7

Explain how the electronic configuration of chlorine is linked to its period in
the periodic table.
(2)
I 22 N TSN o ¥ SO SO . W . o~ SN 0 S NORY > XSO ' U -SRI
PR YOS e TR SN NADNE

PlECErONE Bl TYNe. O BN e

\/ / ResultsPlus

Examiner Comments
An example of the most commonly seen response. Whilst the

information in the response is correct, it does not answer the question
that was asked.

4 ResultsPlus
\

Examiner Tip
Make sure you know the difference between groups and periods in the
periodic table.
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This response scored 1 mark.

(i) The electronic configuration of a chlorine atom is 2.8.7

Explain how the electronic configuration of chlorine is linked to its period in

(2) .

. Period 3 row 2,1
QMarqu'ﬂLe.mom ..... %

............. 13 o Y U S

N\

ig ResultsPlus
Examiner Comments

This response almost scored full marks, but lost a mark for mentioning
that chlorine has three outer shells, rather than three shells altogether.

-~ "'/‘ II \ ResultsP)
us
K_)

Examiner Tip
There is only one outer shell on any atom.
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This response scored 2 marks.

(i) The electronic configuration of a chlorine atom is 2.8.7
Explain how the electronic configuration of chlorine is linked to its period in

the periodic table.
(2)
.............. £ Chlodne. S0 .penod 3.
.................................... Qeﬁﬂds%au,ushowmaflaﬁmusﬂwie
OC@ e B e R

This response scored both marks for stating that chlorine is in period 3
and then linking this to the number of electron shells.
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Question 6 (¢)

Empirical formula questions appear regularly, but are usually poorly answered. Fewer than
half of the candidates scored any marks on this question.

Where marks were scored, it was disappointing to see that candidates were carrying out the
calculation correctly but then not giving any formula at the end and so not being able to
score full marks.
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This response scored 1 mark.

(c) 1.20g of magnesium reacts completely with 3.55g of chlorine to form
magnesium chloride.

Calculate the empirical formula of the magnesium chloride,
(relative atomic masses: Mg = 24.0, Cl = 35.5)

You must show your working.
(3}

oMo Co
o

AN

ﬂ ResultsPlus
Examiner Comments

Although the candidate has carried out the correct calculation at the
beginning, the final ratio given on the answer line is different to that
which was calculated.

This response would have scored another mark had the incorrect ratio
then been expressed as a chemical formula.

" J

-

< ResultsPlus

| Examiner Tip

Make sure the final answer is a chemical formula rather than a ratio.
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This response scored 2 marks.

(c) 1.20g of magnesium reacts completely with 3.55g of chlorine to form
magnesium chloride.

Calculate the empirical formula of the magnesium chloride.
(relative atomic masses: Mg = 24.0, Cl = 35.5)

You must show your working.
(3)

|||||||||||||||

...................................................................................

empirical formula = MSQ_C\

One common error is that the initial division is done upside down. This
initial error is then carried through the rest of the calculation correctly
and so the rest of the marks are awarded.
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(c) 1.20g of magnesium reacts completely with 3.55g of chlorine to form
magnesium chloride,

Calculate the empirical formula of the magnesium chloride.

oy
(relative atomic masses: Mg = 24.0, Cl = 35.5) rAC X OGRS
You must show your working.
(3)
_v10
e ORI 2 ZTTE
.............. T T
005
-S§
wotne = 25 MG CN
RS Bl
"""""""" =G T
1:,.-.(;5.,...:1 .........................................

-------------------------------------------------

empirical formula= MQCly ...

o

i( ResultsPlus
Examiner Comments

A fully correct response, clearly laid out, with all working shown and a
correct formula on the answer line.
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Question 6 (d)

This question required candidates to describe differences between ionic and covalent bonds.
Most candidates managed to score some marks here, but it was rare to see any more than 2
marks awarded and very few candidates scored all of the marks.

Responses were often poorly expressed, referring to the differences between ionic and
covalent compounds, or were contradictory mentioning both sharing and exchange of
electrons for one type of bond.

For the higher scoring responses, it was much more common to see covalent bonds correctly
defined as a shared pair of electrons rather than an ionic bond defined as an electrostatic
force between oppositely charged ions.
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(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 9 shows dot and cross diagrams of these compounds.

4+

0©)

- =

sodiurn ion chloride ion

Figure 9
Describe the differences between an ionic bond and a covalent bond.

(4)
LN OO S S AANRNE  RARCIDAY. . AR, SACARAN

57 GCSE Chemistry 1CHO 1F



™
\ o

N { ResultsPlus

/---t Examiner Comments
Responses like this, containing contradictory information, were quite
common. The response mentions both sharing of electrons and
electron transfer for ionic bonds, and so no marks could be awarded. A
mark has been awarded for the mention of covalent bonds being
shared electrons without any contradiction.
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(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 9 shows dot and cross diagrams of these compounds.

c©

sodium ion chloride ion

Figure 9

Describe the differences between an ionic bond and a covalent bond.

(4)
lonic.  ooadiao 15 Vhe  Fraosfec  of
1
eleckconsS. Cavs.noe  Pos ke Sodioan : and

ae)fo Sgn “ Shljaf?r@
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Z ResultsPlus

Examiner Comments
Many responses scored 2 marks for correctly describing the formation
of ionic and covalent bonds, but then did not score further as there
was not enough detail about the actual bond given in the responses.
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This response scored 3 marks.

(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.
Hydrogen reacts with chlorine to form hydrogen chloride, which contains

covalent bonds.

Figure 9 shows dot and cross diagrams of these compounds.

+

L

sodium ion chloride ion

Describe the differences between an ionic bond and a covalent bond.

Figure9

(4)

Wb soelonk bond o haued. paur. 0§ Electrona.....

bebween.. SO hon-metols. A (0 W\df 0.
Qkoron oo e, eledk g .
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ResultsPlus

Examiner Comments

Where responses scored more than 2 marks, it was most common to
see that covalent bonds are shared pairs of electrons.
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This response scored 4 marks.

(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds,

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 9 shows dot and cross diagrams of these compounds.

@ )

sodium ion chloride ion

Describe the differences between an ionic bond and a covalent bond.
(4)

lonaC pond s an. ietastaxic Force of
...@)mqmor\ 2T INCTTa MR {3V IoN QppﬁSl‘H@g Cham)ad

% ResultsPlus

Examiner Comments

It was very rare to see 4-mark responses and this is an example of a

good response to the question being asked. The candidate clearly
defines both an ionic and a covalent bond in the first two sentences,
and this alone is worth 4 marks.
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Question 7 (a)(i)

This question asked about elements commonly used in fertilisers and required the use of
information from a table. It was expected that candidates would select phosphorus as the
correct answer to the question but only a very small minority did so. The most commonly
seen response was phosphorus oxide - copied directly from the table.

This indicates that most candidates did not know the difference between an element and a
compound.
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Question 7 (a)(iii)

A surprising number of candidates were unaware that fertilisers are used to increase plant
growth and therefore crop yield. Fewer than half of candidates scored this mark, with many
suggesting that fertilisers are used as some sort of pesticide.

(iii) State why farmers spread fertilisers on their fields.

-

/*-1'1 Examiner Comments

Candidates commonly seemed to think that fertilisers are used as a
form of pest control.

N
\( { ResultsPlus

(iiiy State why farmers spread fertilisers on their fields.

(1)

N
\( 2{ ResultsPlus

/'--.. Examiner Comments

This response correctly identifies that fertilisers aid with crop growth.
However, this correct response is negated by the rest of the sentence
about keeping insects away and so this candidate scored 0 here.
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(iii) State why farmers spread fertilisers on their fields.
(1)

‘1"" ettﬂ\f \'.‘.ll }'\-'Q (3 tfﬂ [ _‘rl\ waA @ [ i-r-'q-ﬂ. ks E“
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ResultsPlus

Examiner Comments

This response shows almost all of the creditworthy points and is not
negated by any incorrect points, therefore the mark is awarded.

GCSE Chemistry 1CHO 1F 64



Question 7 (b)(i)

The word equation for the reaction between ammonia solution and sulfuric acid was well
answered overall. Most candidates scored at least 1 mark, and many scored 2 marks.

Where errors were made, it was usually due to mixing up ammonia and ammonium or
adding extra products into the equation such as water, oxygen or carbon dioxide.

This response scored 1 mark.

(b) Ammonium sulfate is a fertiliser and is produced on a large scale in industry.
In this process, ammonia reacts with sulfuric acid.

(i) Write the word equation for the reaction between ammonia and sulfuric acid.
(2)

Um@ﬂ]u*&ﬂl;‘urmuua—-%mm—i—hgcumémf

tUiFoxe

N
\( / ResultsPlus

< Examiner Comments

The candidate has correctly named both of the reactants before the
arrow and so scores 1 mark here. However, hydrogen has been
incorrectly added as an additional product of the reaction, and the
other product has been incorrectly named as ammonia sulfate.
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This response scored 1 mark.

(b) Ammonium sulfate is a fertiliser and is produced on a large scale in industry.
In this process, ammonia reacts with sulfuric acid.

(i) Write the word equation for the reaction between ammonia and sulfuric acid.
(2)

Qo+ Salfaric acih. =2 A e Sa

NS

ﬂ ResultsPlus
Examiner Comments

The candidate has correctly identified the product and written this
after the reaction arrow. However, they have incorrectly named one of
the reactants as ammonium.

(.

AT
f"’ |

- V ' ResultsPlus
N

| Examiner Tip
Ammonia and ammonium are not the same thing.

(b) Ammonium sulfate is a fertiliser and is produced on a large scale in industry.

In this process, ammonia reacts with sulfuric acid.

() Write the word equation for the reaction between ammonia and sulfuric acid.
(2)

AMMOMIO. & SMLEWLC OO =7 A MO S OAC

o

i( ResultsPlus
Examiner Comments

This is an example of a fully correct response, scoring 2 marks.
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Question 7 (b)(ii)

The responses given here suggested that many candidates were unaware of the differences
between the two methods of making ammonium sulfate, and although most candidates
attempted this question, only about half scored the mark.

The most common correct response was related to how long the processes took, which was
an accepted answer as this linked to the desired response of the smaller quantities made in
the laboratory.

(i) Ammonium sulfate can also be made in the laboratory by titrating
ammonia solution with dilute sulfuric acid.

Give one disadvantage of using this laboratory method to produce
ammonium sulfate as a fertiliser compared with an industrial method.

(1)

N { ResultsPlus
/'--. Examiner Comments

Arguments relating to the cost of processes are common, and rarely
creditworthy. This response did not score.

(i) Ammonium sulfate can also be made in the laboratory by titrating
ammonia solution with dilute sulfuric acid.

Give one disadvantage of using this laboratory method to produce
ammonium sulfate as a fertiliser compared with an industrial method.
(1)

00wt be Mmoo hagul e e ... ’ lande

-

N { ResultsPlus
/---.. Examiner Comments

A significant number of incorrect responses seemed to suggest that
ammonium sulfate made in the laboratory would be in some way
more harmful than that made industrially.
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(i) Ammonium sulfate can also be made in the laboratory by titrating
ammonia solution with dilute sulfuric acid.

Give one disadvantage of using this laboratory method to produce
ammonium sulfate as a fertiliser compared with an industrial method.

(1)

.............. {u,. hhuhﬁrjfh'smﬂcﬁhb‘un“ﬂm;r
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ﬂﬂesuﬁsﬂm
Examiner Comments

This is an example of a fully correct response - that the laboratory
method makes small quantities of ammonium sulfate compared to
methods used in industry.
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Question 7 (¢)

The first of the 6-mark questions required candidates to describe how to obtain a sample of
pure ammonium sulfate crystals using titration. Candidates were required firstly to describe
how to carry out a titration and then the process of crystallisation.

There was a wide range of responses across the paper including a large proportion left
completely empty. Of those candidates that had attempted to answer the question, there
were a full range of responses from 0 to 6 marks. Lower scoring responses were those that
gave some basic, correct information about how to carry out a titration or a crystallisation.
Some basic information about both processes was enough to get into Level 2, while a
detailed description of one (only) of the processes scored at the top of this level. Level 3
responses required some description of both processes with a good level of detail for at least
one of them.

The majority of candidates were able to give some details about crystallisation that were
creditworthy and therefore scored some marks. Most candidates also attempted to describe
a titration, but there was far more variation in the quality of responses here. Some
candidates could not name the equipment or what it was used for, with a common
suggestion being that a volumetric pipette is used to add indicator to either an acid or an
alkali. Only the most able candidates were able to give a correct, detailed description of how
to carry out a titration including using a white tile, swirling the mixture or drop-by-drop
addition from the burette near the end point.

Titrations are neutralisation reactions that require a high level of accuracy and have many
steps to follow in order to obtain this level of accuracy. It was clear that candidates are not
able to recall these steps and why they are carried out. Rinsing the burette and pipette with
the chemicals to be used, filling the jet of the pipette and repeating the titration without
indicator were rarely or never seen.
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*c) In the laboratory, ammonium sulfate crystals can be made using ammonia
solution and dilute sulfuric acid.

The volume of ammonia solution required to neutralise 25 cm’® of
dilute sulfuric acid is found by titration using an indicator.

The results of the titration can be used to prepare a solution of
ammonium sulfate,

Pure, dry ammonium sulfate crystals can be made from this solution.
Figure 11 shows some of the equipment that may be used in the experiment.

4

indicator

Figure 11

Write a detailed method to make ammonium sulfate crystals starting with
ammonia solution and dilute sulfuric acid.

ResultsPlus

Examiner Comments
This is an example of a response that scored 1 mark, in this case for
adding an indicator to ammonia. There is nothing else creditworthy as
no titration is carried out, filtration is not required, and the
crystallisation is not using ammonium sulfate.
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This response scored 2 marks.

*(c) In the laboratory, ammonium sulfate crystals can be made using ammonia
solution and dilute sulfuric acid.

The volume of ammonia solution required to neutralise 25 cm’ of
dilute sulfuric acid is found by titration using an indicator.

The results of the titration can be used to prepare a solution of
ammonium sulfate.

Pure, dry ammonium sulfate crystals can be made from this solution.
Figure 11 shows some of the equipment that may be used in the experiment.

|

&

indicator

Figure 11

Write a detailed method to make ammonium sulfate crystals starting with
ammonia solution and dilute sulfuric acid.

o

e

(6)

piryeds,
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/'-—-t Examiner Comments
Information presented as a diagram (or table or bullet points) is always
considered, and there was enough detail in this response to get 2
marks. The candidate correctly shows sulfuric acid in the conical flask
with indicator added, and ammonia solution in the (incorrectly
labelled) burette, ready to be added to the sulfuric acid.

It was common to see incorrectly named equipment, including conical
flasks regularly identified as beakers.

5\ ResultsPlus

\ Examiner Tip

Learn the names of the different pieces of equipment used in practical
work.
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*(©) In the laboratory, ammonium sulfate crystals can be made using ammonia
solution and dilute sulfuric acid.

The volume of ammonia solution required to neutralise 25cm’ of
dilute sulfuric acid is found by titration using an indicator.

The results of the titration can be used to prepare a solution of
ammonium sulfate.

Pure, dry ammonium sulfate crystals can be made from this solution.
Figure 11 shows some of the equipment that may be used in the experiment.

A éb/mw

Figure 11

Write a detailed method to make ammonium sulfate crystals starting with
ammonia solution and dilute sulfuric acid.
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This is an example of a Level 2 response.

The candidate describes how to carry out a titration with a good level
of detail including: named indicator with an almost correct colour
change, adding the ammonia drop by drop, using a white tile and
swirling the beaker. There are some issues with naming equipment
correctly, and a few details are missing but this is enough for the top of
Level 2.

Had the candidate given anything related to crystallisation in their
response then this would have been enough to get into Level 3.
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*(c) In the laboratory, ammonium sulfate crystals can be made using ammonia
solution and dilute sulfuric acid.

The volume of ammonia solution required to neutralise 25 cm® of
dilute sulfuric acid is found by titration using an indicator.

The results of the titration can be used to prepare a solution of
ammonium sulfate,

Pure, dry ammonium sulfate crystals can be made from this solution.
Figure 11 shows some of the equipment that may be used in the experiment.

4,

indicator

Figure 11

Write a detailed method to make ammonium sulfate crystals starting with
ammonia solution and dilute sulfuric acid.

(6)
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Examiner Comments

This candidate has given a detailed description of both titration and
crystallisation and scored 6 marks.
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\ Examiner Tip
Although the description of the titration is brief it includes a named
indicator, correctly named equipment and adding the ammonia to the
acid as well as detail about swirling the flask and repeating the titration
without indicator.

There is a good description of crystallisation, including evaporating half
of the water from the solution before leaving it to cool and crystallise.

There is enough detail in this response to score full marks.
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Question 8 (a)

This was the first of the overlap questions and was about the neutralisation of hydrochloric
acid with calcium hydroxide.

This question required candidates to know that the reactants should be mixed before the pH
of the mixture was measured and approximately half of the candidates correctly identified
this.

Common incorrect answers included adding the calcium hydroxide to excess, measuring pH
(even though this was the next step given) and timing how long the reaction took.

8 In an experiment, powdered calcium hydroxide was added to dilute hydrochloric acid
and the pH was measured.

The method used was

step 1 measure 200 cm’ dilute hydrochloric acid into a beaker
step 2 add 0.1g of powdered calcium hydroxide to the beaker
step 3 find the pH of the mixture

step 4 repeat steps 2 and 3 until the pH stops changing.

(a) State what should be done after step 2 to make sure that any reaction
is complete.

L TR Lt R = O N

N
y t{ ResultsPlus
/'--. Examiner Comments

This response did not score. There were numerous different incorrect
or irrelevant suggestions.
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8 Inan experiment, powdered calcium hydroxide was added to dilute hydrochloric acid
and the pH was measured.

The method used was

step 1 measure 200cm’ dilute hydrochloric acid into a beaker
step 2 add 0.1 g of powdered calcium hydroxide to the beaker
step 3 find the pH of the mixture

step 4 repeat steps 2 and 3 until the pH stops changing.

(a) State what should be done after step 2 to make sure that any reaction

is complete.
(1)

ig ResultsPlus
Examiner Comments

The candidate has suggested both stir and mix, but either on its own
would have been enough to score the mark.
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Question 8 (b)

This question required the identification of the products of neutralisation and completing the
word equation for the reaction, and proved to be a challenge for candidates at this level with
many responses scoring 0 marks.

Some candidates made a good attempt at the question and correctly identified one or both
of the products, however correct responses were sometimes negated by the inclusion of
additional products such as hydrogen or carbon dioxide. In some instances, candidates gave
the generic response of salt + water and therefore scored a mark for identifying water as a

product.

Naming salts was particularly challenging for candidates with variations including calcium
hydrochloride, calcium hydrochloric acid and calcium hydro-oxide.

(b) Complete the word equation for the reaction.

(2}

calcium hydroxide + hydrochloric acid — Calorum C h(oﬂw _____________________________________________________

™

N ‘ / ResultsPlus

< Examiner Comments

This response scored 1 mark for correctly naming calcium chloride.

There is no mention of water, so the second mark is not awarded.

(b) Complete the word equation for the reaction.

calcium hydroxide + hydrochloric acid — &ui«-uz\a s

"

™,

N ‘ / ResultsPlus

< Examiner Comments

There were a number of incorrect attempts at naming calcium
chloride.

(2)
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(b) Complete the word equation for the reaction.
(2)

%j ResultsPlus
Examiner Comments

This response scored 2 marks for correctly identifying both products
with no additional products.
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Question 8 (d)(i)
A large majority of candidates were able to correctly read the initial pH of 1 from the graph.
Question 8 (d)(ii)

This question did not perform as well as the previous one, even though it was another
guestion that required the reading of information from the same graph.

Many candidates rounded their answer down to 0.7 even though the correct response was
clearly marked at 0.74.
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Question 8 (d)(iii)

This question was very challenging for candidates and poorly answered overall, with most
scoring either O or 1 mark.

The question required an explanation of the shape of the curve in terms of neutralisation
and ions, however many candidates simply stated the changing pH values from the graph
rather than linking this to the reaction that was happening.

Most commonly a mark was awarded for correctly identifying that the pH at the beginning of
the solution was acidic. Only a few candidates mentioned that the reaction was a

neutralisation and it was very rare to see reference to H" or OH" ions.

A significant number of candidates had the misconception that higher the pH, the more
acidic the solution was.

This response scored 0 marks.

(ili) Explain why the pH starts at a low value and ends at a higher value.
(3)

e storts o A (o veh S e Mss of
Okl W)ﬁud&&%wﬁsm
encdhant. A PH  One N amass Ge»bﬁw

Vx«ﬁm‘fﬁf\ rswﬂo\on

\( / ResultsPlus

Examiner Comments
It was common to see responses that described the change in pH

throughout the neutralisation rather than explaining why the pH
changed.
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(iii) Explain why the pH starts at a low value and ends at a higher value.

(3)

..... ...(...-E?!...‘..Q.!.Hm.......&y/ﬂamfe 25 aadlc.. mmmy Lo mas }wwm
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f

iﬁ ResultsPlus
Examiner Comments

Some responses suggested that increasing the pH also increased the

acidity of the solution.

This response scored 2 marks.

---------------

(i) Explain why the pH starts at a low value and ends at a higher value.

o Skeog

(3)

hodrechloric a5 ae et so 8 lowar £k
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ﬂ ResultsPlus
Examiner Comments

The candidate correctly identifies that the low pH at the beginning
indicates an acid, and also states that the calcium hydroxide is an
alkali. However, there is no mention of a reaction between the two so a

third mark could not be awarded.
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(iii) Explain why the pH starts at a low value and ends at a higher value.
(3)

prc%maLowosﬁmscm ...... acd,. ...

Neudfanse.bud S ALKAGE SO AF .

oo A added e pH et
o LOMAME. O AOCTCASCee

‘i&jR&suﬂsﬂm
Examiner Comments

Responses that scored full marks usually looked like this. The low pH is

correctly linked to an acid, the calcium hydroxide is identified as

alkaline and the candidate also goes on to state that the alkali will
neutralise the acid and then continue to increase the pH after
neutralisation.

#
e |
Pt

= V ResultsPlus
\\J-/

) Examiner Tip

Acids have a pH below 7.
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(iii) Explain why the pH starts at a low value and ends at a higher value.

Qﬂvka Ll g_bmmmumta
MO gl reptoos e Ly

ig ResultsPlus
Examiner Comments

A very rare example of an explanation in terms of the ions present
during the reaction. The candidate correctly identifies acids as a source

of H" ions and having a low pH. Although poorly worded, the candidate
recognises that the reaction is a neutralisation and that there will be an

excess of OH  ions at the end.
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Question 8 (e)

This question asked candidates to name equipment that could be used to measure the pH of
a mixture. Most candidates attempted this and many scored the mark for identifying either a
pH meter or universal indicator.

The incorrect responses usually referred to just 'indicator' or gave the names of indicators
other than universal indicator. Candidates do not seem to recognise that indicators such as
phenolphthalein do not give a pH value, but simply identify whether a mixture is acidic or
alkaline. Some candidates stated that a pH scale should be used, but did not state that
universal indicator needed to be added in order to use the pH scale.

(e) State what should be used to measure the pH of the mixture in this experiment.
(M

____________________________________________________________________ Ka¥a Uid ol i olool N 011 o < o ——

™
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\/ / ResultsPlus
/---t Examiner Comments

The only indicator that would give an indication of pH is universal
indicator. There are many other indicators that could be used that
would not give the pH of the mixture.

(e) State what should be used to measure the pH of the mixture in this experiment.
(1)

_ he g prge

™

[ ™, .
\/ / ResultsPlus
/--.‘: Examiner Comments

Blue litmus paper would only indicate if the mixture is acidic or not.
There would be no indication of pH.

i . ResultsPlus
)

Examiner Tip

Most indicators do not give the actual pH of a mixture.
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(e) State what should be used to measure the pH of the mixture in this experiment.
(1)

....................... R R —

AN

ﬂ ResultsPlus
Examiner Comments

A pH scale is the chart used to convert the colour of universal indicator
into a pH value and would be of no use without adding universal
indicator to the mixture.

{e) State what should be used to measure the pH of the mixture in this experiment,

(1)
O pRmecer |
|'II\— —
%j ResultsPlus
Examiner Comments
A pH meter will give a digital value for the pH of a mixture.
(e) State what should be used to measure the pH of the mixture in this experiment.
(1)
.............. UMY SAN WNONCOXROY

ﬂ ResultsPlus
Examiner Comments

Universal indicator can be used alongside a pH scale to determine a
value for the pH of a mixture.
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Question 8 (f)

Most candidates were able to identify goggles or gloves as a suitable safety precaution when
working with corrosive or irritant chemicals.

Where candidates did not score the mark, it was usually because the precautions suggested
were generic lab safety rules, or the incorrect naming of goggles as glasses.

(f) The calcium hydroxide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during

the experiment when using any corrosive substance.
(1)

N &{ ResultsPlus
/'--.. Examiner Comments

Responses such as lab coat, stand up, tie hair back and wear PPE are
not specific to these hazards and therefore did not score.

(f) The calcium hydroxide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during

the experiment when using any corrosive substance.
(1)

SQQQ\QS%‘M-S&S
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/‘--. Examiner Comments

Safety glasses is a suitable alternative for goggles, but glasses alone
was not enough to score the mark.

Gloves also scored the mark as a suitable measure of avoiding skin
contact with calcium hydroxide.

GCSE Chemistry 1TCHO 1F 90



Question 9 (b)(i)

This question gave candidates part of the reactivity series of metals alongside observations
from the reactions of two metals with acids. Candidates were required to use these to predict
observations when two different metals were reacted with acid.

In order to score marks, the observations needed to be a comparison with the observations
given rather than a repeat of the original observations. Most candidates scored at least one
mark, with many scoring both marks for one correct observation for each metal. Where
marks were lost, it was usually because candidates gave additional, incorrect observations or
they stated that there would be no reaction between iron and acid.

(i) Use the information in Figure 13 and in Figure 14 to predict the observations
for the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)

\.

N / ResultsPlus
/'-—-'. Examiner Comments

Responses that didn't score often gave correct observations, but did
not go on to compare these with the other metals in order to give an
idea of reactivity.

In this case, the observation for magnesium is correct but not
compared to zinc. The observation for iron is incorrect.
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(i) Use the information in Figure 13 and in Figure 14 to predict the observations
for the reactions of magnesium and of iron with dilute hydrochloric acid.
(2)

magnesium

Wh % e

iron

oy Sl amenb ok bobbles anh He  ferunhe s

N { ResultsPlus
/---.. Examiner Comments

This response scored both marks and has given both correct
observations, although only one observation for each metal was
needed. The reactivity of magnesium is compared to that of zinc in
terms of both bubbles and temperature. Both statements are also
correct for iron, although many candidates suggested a cold test tube
for iron. This was ignored as it could have been an indication of no
temperature change rather than an endothermic reaction.
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Question 9 (b)(ii)
Questions asking how to test for different gases are asked regularly.

This question asked how to test for hydrogen gas and was attempted by most candidates.
Many could identify the 'squeaky pop' test, but did not always state how to carry out the test
and therefore did not score any marks.

Occasionally, candidates gave the test for oxygen or carbon dioxide.

(i) When metals react with acids, hydrogen gas is produced.

Describe the test to show that the gas is hydrogen.

™
I\"\.

N / ResultsPlus
/'-—-.‘: Examiner Comments

Some candidates seemed to indicate that the pop sound came from
releasing their thumb or finger from the top of the test tube.

In order to score any marks, a flame of some description had to be
identified - usually a lit splint.

(W4 ResultsPlus

\ Examiner Tip

Describe what you need to carry out the test as well as what the result
of the test will be.
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(i) When metals react with acids, hydrogen gas is prod

uced
Squedfj Pop
Describe the test to show that the gas is hydrogen.
(2)

Pt Qoﬁﬂ..,,ml;a."g ...... test tube and poto Lk
- SRk, ko the bube, TC hudcogen s present,
Hr\e.fem;\\beqsqea\z.s ....... e T

a\___

ﬂ ResultsPlus
Examiner Comments

This candidate has correctly identified the 'squeaky pop' test alongside
the question, which would not have been creditworthy on its own.

However, there is a good description of how to carry out the test as
well as the result that would be expected for hydrogen.
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Question 9 (b)(iii)

The most common score for this question was 1 mark, for correctly adding a 2 to balance the
equation. It was far less common to see the correct formula for hydrogen.

A good number of candidates recognised that there would be two hydrogen atoms, but only
some of these remembered that hydrogen is diatomic, therefore it was more common to see
the formula given as 2H rather than H.
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Question 9 (¢)

The second of the 6-mark questions required candidates to explain the most suitable
method for extracting metals, based on their position in the reactivity series.

More than half of candidates attempted to answer the question and the full range of marks
was seen across the responses. The most commonly awarded marks were in Level 2 -
candidates were often able to identify the correct methods of extracting the metals and then
link this to their reactivity, but many of the responses lacked enough detail for more marks.
In order to get into Level 3, candidates were required to state why the chosen method was
the most suitable one but very few responses discussed this. Lower scoring responses were
able to identify correct methods for one or two metals.

One commonly seen misconception was to assume that the most reactive metal would be
mined as a pure metal whilst unreactive metals would require electrolysis. Candidates
seemed to assume that if a metal was reactive then it would be too dangerous to do anything
other than mine the pure metal.

Some responses did not score because they simply discussed the different methods of
extracting metals, without linking these to the metals that were asked about in the question.
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*(c) There are three common methods of obtaining metals from the Earth’s crust:
« mine the pure metal

mine the metal ore and heat it with carbon
mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals,

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 13 to state and explain the method chosen to
obtain each of these four metals.

(6)
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%{ ResultsPlus
Examiner Comments

This is an example of a Level 1 response.

There is some incorrect information about iron and aluminium, but the
candidate has identified a correct method of extraction for both gold
and silver and therefore scores 2 marks.

*(c) There are three common methods of obtaining metals from the Earth’s crust:
» mine the pure metal
- mine the metal ore and heat it with carbon
« mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

| . 74
Alumiﬁium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 13 to state and explain the method chosen to
obtain each of these four metals.
(6)
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Examiner Comments

Being able to identify the correct method for all four metals was
enough to score 3 marks.
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*(c) There are three common methods of obtaining metals from the Earth’s crust:

« mine the pure metal
+ mine the metal ore and heat it with carbon
- mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 13 to state and explain the method chosen to

obtain each of these four metals.
{6}
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/---t Examiner Comments

This is an example of a Level 2 response that scored 4 marks.

The candidate correctly identified the correct method of extraction for
all four metals and linked this to their relative reactivity. The further
explanations linking extraction to danger are not relevant, but not
contradictory and are therefore ignored.

GCSE Chemistry 1CHO 1F 100



*(¢) There are three common methods of obtaining metals from the Earth’s crust:
+ mine the pure metal
« mine the metal ore and heat it with carbon
« mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 13 to state and explain the method chosen to
obtain each of these four metals.

(6)
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Examiner Comments

This response scored full marks.

The candidate has correctly identified correct methods of extraction
for all four metals and then gone on to give detailed explanations for
each metal. The explanations show a good level of understanding and
explains why each method is chosen.
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Question 10 (a)

The final question on the paper covered a lot of the maths content of separate chemistry.
Candidates found this question about calculating atom economy particularly challenging and
there were a lot of responses that scored 0 marks.

Some candidates correctly calculated the total relative formula mass of the reactants and
scored a mark, but it was not uncommon to see candidates calculate the total formula mass
of both products and reactants and finish with a number twice as large as expected.

Many candidates were not able to go any further than this, and it was very rare to see a fully
correct calculation. There were some 3-mark answers that had lost the final rounding mark
and a very few 4-mark answers.
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10 There are several stages to the production of sulfuric acid in industry.

(a) Sulfur dioxide is required for the production of sulfuric acid.
Sulfur dioxide can be obtained by heating copper sulfide, Cu,S, in excess air.

CusS + 0, » 2Cu @

Calculate the atom economy for the production of sulfur dioxide, SO, in
this reaction.

(relative atomic mass: Cu =63.5
relative formula masses: O, = 32.0, Cu,S = 159.0, SO, = 64.0)

Give your answer to two significant figures.
(4)

A8+ 32— by

%{ ResultsPlus
Examiner Comments

This example has used the formula mass of both the products and the
reactants added together, but then carried on with the correct

calculation. The only error is due to the incorrect formula mass used

and, because the candidate has clearly shown their working out, this
response scored 3 marks.

’\V/ ResultsPlus

| Examiner Tip
Make sure that all working out is clearly shown - some marks may still
be awarded even with an incorrect final answer.
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10 There are several stages to the production of sulfuric acid in industry.

(a) Sulfur dioxide is required for the production of sulfuric acid.
Sulfur dioxide can be obtained by heating copper sulfide, Cu,S, in excess air.

CU;S + 01 - 2Cu + SO;
5% + A% :(as A
Calculate the atom economy for the production of sulfur dioxide, SO,, in
this reaction.

(relative atomic mass: Cu = 63.5
relative formula masses: O, = 32.0, Cu,S = 159.0, SO, = 64.0)

Give your answer to two significant figures.
(4)

This response has a completely correct calculation shown.

Unfortunately, the candidate has incorrectly rounded their answer and

the 2 significant figures here are not correct so the final mark could not
be awarded.
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10 There are several stages to the production of sulfuric acid in industry.
(a) Sulfur dioxide Is required for the production of sulfuric acid.
Sulfur dioxide can be obtained by heating copper sulfide, Cu,S, in excess air.
CuS + 0, » 2Cu + 5_0:

Calculate the atom economy for the production of sulfur dioxide, SO, in
this reaction.

(relative atomic mass: Cu = 63.5
relative formula masses: O, = 32.0, Cu,5 = 159.0, SO, = 64.0)

Give your answer to two significant figures.

4)
s l'l‘l

_ ResultsPlus

Examiner Comments

This response scored 4 marks. All steps are clearly shown and
calculated correctly.

2

@) ResultsPlus

Examiner Tip
Practise past exam questions on calculations.
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Question 10 (c)(i)

Calculations on reacting masses remain challenging for candidates at this level. Many did not
attempt this question at all and less than a quarter of candidates scored any marks.

Those responses that did score a mark appeared to be sometimes down to chance rather
than knowledge, where candidates correctly divided numbers and then did no more.

(c) The equation shows a reaction forming sulfuric acid.

503 + Hzo —> H2504

(i) Calculate the maximum mass of sulfuric acid that could be produced from
400 tonnes of sulfur trioxide, SO,.

(relative formula masses: SO; = 80, H,S0, = 98)

(2)
............. J 200G
V gcs) ~
maximum mass of sulfuric acid = 5 tonnes

N
\( { ResultsPlus
/--.‘: Examiner Comments

Responses like this, that scored a single mark, were usually down to
correctly calculating the number of moles of sulfur trioxide in 400
tonnes.

One mark could also be scored for correctly calculating the mass ratio.

- .'::" . ResultsPlus
o\

Examiner Tip
Although knowledge of moles is not required at Foundation level,
being able to calculate the number of moles is a good starting point for
multiple chemistry calculations.
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(c) The equation shows a reaction forming sulfuric acid.

Lo
503 + H;O o H2504
2o <¥-1

(i) Calculate the maximum mass of sulfuric acid that could be produced from
400 tonnes of sulfur trioxide, SO,.

(relative formula masses: SO, = 80, H,S0, = 98)

(2)
& 32 o\oasvice.
30
maximum mass of sulfuric acid = quo tonnes
AN
ﬂ ResultsPlus
Examiner Comments
A correct calculation showing the calculation of the mass ratio.
(c) The equation shows a reaction forming sulfuric acid.
SO; + H,0 - H,S0,
(i) Calculate the maximum mass of sulfuric acid that could be produced from
400 tonnes of sulfur trioxide, SO;.
(relative formula masses: SO, = 80, H,S0, = 98)
(2)
%)2._._5%8&3;%0@{?@ ...........
O
maximum mass of sulfuric acid = ...... L"‘}O ....... tonnes

N\

ig ResultsPlus
Examiner Comments

A correct calculation using the number of moles.
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Question 10 (c)(ii)

This was the best answered of the three calculation questions - calculating the percentage
yield in a reaction. About half of the responses scored full marks here, with a few more
scoring 1 mark.

A number of candidates calculated answers that were over 100% and did not consider the
fact that the yield of a reaction cannot be over 100%.

(i) Using a different amount of sulfur trioxide, it was calculated that 700 tonnes
of sulfuric acid could be made.
The actual mass produced was 672 tonnes.

Calculate the percentage yield of sulfuric acid.

(2)

percentage yield = ........ l D(/\@f@

N { ResultsPlus
/'--.. Examiner Comments

This response scored 1 mark for clearly showing working out and was
credited for calculating a percentage from the candidate's fraction.

Here, the candidate has carried out the division upside down and
obtained a yield of 104%.
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(i) Using a different amount of sulfur trioxide, it was calculated that 700 tonnes
of sulfuric acid could be made.

The actual mass produced was 672 tonnes.

Calculate the percentage yield of sulfuric acid.

(2)

&7 —O%6
700 o
percentage yield = D:C{é

i( ResultsPlus
Examiner Comments

The correct calculation has been done, but the candidate has not
multiplied their answer by 100 to convert it to a percentage - so only 1
mark scored.
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(i) Using a different amount of sulfur trioxide, it was calculated that 700 tonnes
of sulfuric acid could be made.

The actual mass produced was 672 tonnes.
Calculate the percentage yield of sulfuric acid.

AN

i( ResultsPlus
Examiner Comments

This response has incorrectly calculated the percentage of reactants
that do not become products.

However, the working out shown, as well as the answer, meant that
this response could still score a mark.

(i) Using a different amount of sulfur trioxide, it was calculated that 700 tonnes
of sulfuric acid could be made.

The actual mass produced was 672 tonnes.,

Calculate the percentage yield of sulfuric acid.

This is an example of a fully correct response.
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Question 10 (c)(iii)

The final question on the paper was badly answered overall, and showed that many
candidates do not understand what theoretical yield and actual yield are in chemistry. There
are a number of misconceptions including that theoretical yield is just a rough guess, and
that actual yield is more accurate. There is also some confusion between unwanted side
reactions and waste products of the reaction.

Only the most able candidates were able to state some correct reasons why the actual yield
would be less than 100%.

(iii) State two reasons why the percentage yield is less than 100 %.

(2)
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\(/'--‘: Examiner Comments

This response did not score.

A significant number of responses showed a lack of understanding as
to why the yield would be less than 100%, simply quoting numbers
from the question or pointing out that actual yield is lower than
theoretical yield.
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(ili} State two reasons why the percentage yield is less than 100%.

(2)

S~ 3= T w1117 X

2 lodr n OFMOoSppove
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Examiner Comments

The first part of this answer is not creditworthy.

(iii)

1 M isnald.... ERCHS. ... hapfend...

Answers referring to the loss of reactants or products were
creditworthy, and the second part of the answer was assumed to be
referring to some of the chemicals. Answers referring to spillages were
not creditworthy.

State two reasons why the percentage yield is less than 100%.

ﬂ ResultsPlus
Examiner Comments

This response scored 2 marks.

Unwanted reactions were often confused with waste products in

candidate responses.

(2)
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(iii) State two reasons why the percentage yield is less than 100 %.
(2)

.-""'d---lI

N { ResultsPlus
/--.. Examiner Comments

The most common 2-mark responses covered the marking points
about incomplete reactions and loss of either reactants or products.

A number of candidates were confused between reactants and
products and gave answers stating that the products had not finished
reacting. These responses did not score.
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Paper Summary

Based on the performance in this examination paper candidates should:

e Focus on using and improving their knowledge of scientific literacy. Candidates often
struggle to use scientific language correctly and show a poor understanding of some of
the key terms used in chemistry.

e Clearly show all working out for calculation questions.

e Practise different calculations used in chemistry, including reacting masses, concentration
calculations and empirical formula.

e Ensure that their calculation answers are rounded correctly and given to the correct
number of significant figures or decimal places if this is asked for in the question.

e Focus on the difference between the command words 'describe’ and 'explain'.

e Learn the names of equipment commonly used in chemistry practicals.

e Choose the most suitable separation methods for different types of mixtures.

e Focus on the periodic table and the information it gives about atoms and elements.

e Learn the difference between the terms atom, element, ion and molecule.

e Make the effort to write clearly and legibly. Some candidates have lost marks because
their work cannot be read by examiners.
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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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