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Introduction

This paper was the first paper of the new 9-1 Chemistry specification, graded 9-1.1t consisted of 10
questions. 60 marks of which were in the Foundation Tier Combined Science for Chemistry
paper.The paper also has questions in common with Higher Tier Combined Science and Higher Tier
Chemistry.

The level of knowledge of some candidates was low. Whilst some candidates could explain some
areas of knowledge, their response was not always directed to the question being asked. There
were a significant number of blank responses seen.

Candidates’ application of knowledge to new situations is a challenge for many, another area that
caused difficulty was questions regarding practical work, including the specified core practicals.
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Question 1 (a) (ii)

Many could give the formula for the molecule of ammonia, where learners did not score, it was
often because they had not used the correct scientific conventions.

(i) Give the formula for the molecule of ammonia.

ResultsPlus

Examiner Comments

In some cases, candidates lost marks as they did
not write the formula using the correct
conventions and used lower case rather than
upper case letters in their formula or used a
superscript number rather than subscript.

N
- \

&34\ ResultsPlus
\\\ Examiner Tip

Candidates should be taught to write formula
using the correct scientific conventions.
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(i) Give the formula for the molecule of ammonia.

ResultsPlus

Examiner Comments

Candidates should be taught that numbers in
formula should be subscript not superscript. This
response did not score the mark.

(i) Give the formula for the molecule of ammonia.
(1)

ResultsPlus

Examiner Comments

Thsi response gained the mark.

(ii) Give the formula for the molecule of ammonia.
(1)

ResultsPlus

Examiner Comments

In some cases, candidates added a charge to the
ammonia, this did not score.
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Question 1 (b) (i)

The majority of candidates were able to recall the meaning of the symbol and stated that it meant
that the reaction is reversible.

(b) (il Ammonia can be manufactured by the Haber process.

The word equation for the reaction is
nitrogen + hydrogen = ammonia

State the meaning of the = symbol.
(1)

ResultsPlus

Examiner Comments

This answer gained the mark.

(b) () Ammonia can be manufactured by the Haber process.

The word equation for the reaction is
nitrogen + hydrogen = ammonia

State the meaning of the & symbol.

ResultsPlus

Examiner Comments

Some candidates stated that the symbol meant
equilibrium which was accepted for the mark.
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Question 1 (b) (ii)

The majority of candidates were able to use the graph to describe what happened to the
percentage yeild of ammonia as the temperature increases.

(i) In the Haber process, the percentage yield of ammonia at equilibrium
changes with temperature.

Figure 2 shows how the percentage yield of ammonia at equilibrium changes
with temperature.
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Figure 2

State what happens to the percentage yield of ammonia at equilibrium as the
temperature increases.
(1)

ResultsPlus

Examiner Comments

This answer gained the mark.
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Question 1 (b) (iii)

A large proportion of candidates were able to read off the values correctly to gain the mark.

(iil) Use the graph to find the percentage yield of ammonia at equilibrium at 450°C.
(1)

percentage yield of ammonia at equilibrium = L .

ResultsPlus

Examiner Comments

In some cases, candidates did not read the scale
correctly and gave a value of 13 or 18 rather than
16.

(iii) Use the graph to find the percentage yield of ammonia at equilibrium at 450°C.
(1)

percentage yield of ammonia at equilibrium = ((0 .................................

ResultsPlus

Examiner Comments

The correct answer that scored the mark.
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Question 1 (c) (i)

Candidates generally performed well in this question, with many able to complete the word
equation for the reaction between ammonia and nitric acid.

(c) Ammonia reacts with nitric acid to form ammonium nitrate.

() Complete the word equation for this reaction.

WAnecaa . e cow

ResultsPlus

Examiner Comments

The correct answer, that scored the mark.

() Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction.

(1)
nikacacie + Ammoniwm. — QMMM DA ANe

ResultsPlus

Examiner Comments

Where candidates lost the mark is was often
because they stated that ammonium rather
ammonia was reacting or that ammonia reacts
with nitrate.

ResultsPlus
Examiner Tip

Candidates should be taught to use the
information given in the stem of the question to
help them form their answer.
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(c) Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction.

10 GCSE Chemistry 1CHO 1F

ResultsPlus

Examiner Comments

In some cases, candidates tried to write the symbol
rather than the word equation. To be allowed
marks, the symbol equation would have to be
entirely correct.

‘ ResuitsPlus
Examiner Tip

Candidates should be taught that if a word
equation is asked for, they should not attempt a
symbol equation as it is much harder to gain
credit.

(1)



Question 1 (c) (iii)
Candidates generally performed well on this question, with most scoring at least 1 mark for

showing an understanding that the ammonium nitrate promotes crop growth or yield. Many knew
that it was a fertilizer.

(iii) Explain why farmers spread ammonium nitrate on their fields.

ResultsPlus

Examiner Comments

This good answer scored both marks.

(iii) Explain why farmers spread ammonium nitrate on their fields.

(2)

ResultsPlus

Examiner Comments

A common misconception seen was that the
ammonium nitrate was used as a pesticide.

This example still gained 1 mark for improving
crop yield.
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Question 2 (a) (i)

Question 2 focused on the titration core practical

- which requires the use of a burette, pipette and

suitable indicator. It was found that few candidates were able to describe how the pipette should

be used.

2 (a) A titration of sodium hydroxide solution with hydrochloric acid can be carried out

as follows

1 apipette is used to measure 25.00cm’ of sodium hydroxide solution into a

conical flask

2 afew drops of indicator are added to the sodium hydroxide solution

3 the burette is filled with hydrochloric acid

4 the hydrochloric acid is added to the sodium hydroxide solution until the
indicator changes colour.

() Describe how the pipette should be used to measure exactly 25.00cm’ of
sodium hydroxide solution into the conical flask.

(2)

____b@C.CA—u Se 1S Mo wecltite

{ o748

L Flask
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ResultsPlus

Examiner Comments

Some candidates did not read the question
carefully and tried to explain why the pipette
should be used rather than how it is used.

@ ResultsPlus
Examiner Tip

Candidates should be taught to read the question
carefully and learn the difference between how
and why as well as describe and explain.




2 (a) A titration of sodium hydroxide solution with hydrochloric acid can be carried out
as follows

1 apipette is used to measure 25.00cm’ of sodium hydroxide solution into a
conical flask

2 afew drops of indicator are added to the sodium hydroxide solution

3 the burette is filled with hydrochloric acid

4 the hydrochloric acid is added to the sodium hydroxide solution until the
indicator changes colour.

(i) Describe how the pipette should be used to measure exactly 25.00cm’ of
sodium hydroxide solution into the conical flask.

........... _ch Q.
IYNRQSUSE.... Q,Smmsmstxpupmmm% .........
A0S 5c:m’-5 % . gl

(2)

ResultsPlus

Examiner Comments

Candidates found it hard to describe how to use
the pipette. Many described the use of a dropping
or Pasteur pipette or described the use of a
burette instead.
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2 (a) Atitration of sodium hydroxide solution with hydrochloric acid can be carried out
as follows

1 apipette is used to measure 25.00cm’ of sodium hydroxide solution into a
conical flask

2 afew drops of indicator are added to the sodium hydroxide solution

3 the burette is filled with hydrochloric acid

4 the hydrochloric acid is added to the sodium hydroxide solution until the
indicator changes colour.

(i) Describe how the pipette should be used to measure exactly 25.00cm’ of
sodium hydroxide solution into the conical flask.

ResultsPlus

Examiner Comments

This answer scored the two marks available.
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2 (a) Atitration of sodium hydroxide solution with hydrochloric acid can be carried out
as follows

1 apipette is used to measure 25.00cm’ of sodium hydroxide solution into a
conical flask

2 afew drops of indicator are added to the sodium hydroxide solution

3 the burette is filled with hydrochloric acid

4 the hydrochloric acid is added to the sodium hydroxide solution until the
indicator changes colour.

(i) Describe how the pipette should be used to measure exactly 25.00cm’ of
sodium hydroxide solution into the conical flask.

...... M&Smgm

ResultsPlus

Examiner Comments

The most common incorrect answer seen
described the use of a dropping pipette used to fill
a measuring cylinder or beaker to the correct
value.
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Question 2 (a) (ii)

A fair proportion of candidates understood that the acid was used to remove any water that was in
the burette, but few were able to take the further and explain that the water would otherwise dilute
the acid or would make the titration inaccurate. Some stated that it would effect the experiment
but did not say how it would effect the experiment.

Candidates should be taught to always be explicit in their answers and not leave room for doubt,
simply stating that a result would be affected is not sufficient, candidates should state in which way
the result would be affected.

(i) The burette is first washed with water.
It is then rinsed with some of the acid before it is filled with the acid to begin
the titration.

Explain why the burette is rinsed with the acid.

............................... ,éaé(«!aycmr sorrrs . (. dblar . Coddn?

ResultsPlus

Examiner Comments

A common misconception was that the burette
was rinsed with acid to kill any bacteria that was
present.
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Question 2 (b) (i)
The majority were able to identify an indicator. Most gave phenolphthalein or methyl orange, some

gave litmus which was accepted.

(b) Universal indicator solution is not a suitable indicator for an acid-alkali titration.

(i) Give the name of an indicator that is suitable for use in the titration of sodium
hydroxide solution with hydrochloric acid.

(1)
ResultsPlus
Examiner Comments
A correct answer that scored the mark. In some
cases, candidates wrote methane orange rather
than methyl orange and were not awarded credit.
(b) Universal indicator solution is not a suitable indicator for an acid-alkali titration.
(i) Give the name of an indicator that is suitable for use in the titration of sodium
hydroxide solution with hydrochloric acid.
(1)

ResultsPlus

Examiner Comments

Litmus alone was allowed. However, those who
gave litmus paper did not gain credit. Other
incorrect answers seen were benedicts solution
and iodine.
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(b) Universal indicator solution is not a suitable indicator for an acid-alkali titration.

(i) Give the name of an indicator that is suitable for use in the titration of sodium

hydroxide solution with hydrochloric acid.

ResultsPlus

Examiner Comments

Candidates found it hard to recall the spelling for
phenolphthalein but phonetic spellings were
accepted.
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Question 2 (b) (ii)

Candidates found this question very hard. Few understood the need for a definite end point when
using an indicator for titrations.

(ii) Universal indicator goes through a series of gradual colour changes as the pH
changes in a solution.

Give a reason why universal indicator is not a suitable indicator to use in an
acid-alkali titration.

ResultsPlus

Examiner Comments

Many answers repeated the stem of the question
which gained no credit.

‘ ResultsP
Examiner Tip

Candidates should be taught not to repeat the
stem of the question as no credit will be awarded
for this.
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(i) Universal indicator goes through a series of gradual colour changes as the pH
changes in a solution.

Give a reason why universal indicator is not a suitable indicator to use in an
acid-alkali titration.
(1)

~.Na spectfe end. powne. can be. Qenkibed

ResultsPlus

Examiner Comments

A good answer that scored the mark.
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Question 2 (c)

In general, this question was answered well with many being able to calculate an average.

(c) Figure 3 shows some titration results obtained from an experiment in which an

alkali is titrated with an acid.

final burette reading in cm’ 25.75 4935 23.70/
initial burette reading in cm’ 0.00 25.75 0.00°
volume of acid used in cm? 25.75 23.60 23.70
Figure 3
Calculate the accurate volume of acid reacting with the alkali.
(2)
3'5*75+}3-6Q+.9~35?Q773195 .......................
S
2O = Mess
5 o
accurate volume of acid reacting ........2<%-3.5 __cm’

ResultsPlus

Examiner Comments

A large proportion of candidates knew that they
should not include the rough titraton within their
average and scored both marks. In some cases
candidates did not and so scored just 1 mark. As in
this example.

GCSE Chemistry 1CHO 1F
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(c) Figure 3 shows some titration results obtained from an experiment in which an
alkali is titrated with an acid.

final burette reading in cm’ 25.75 4935 23.70

initial burette reading in cm’ 0.00 25.75 0.00

volume of acid used in cm’ 25.75 23.60 23.70
Figure 3

Calculate the accurate volume of acid reacting with the alkali.

ResultsPlus

Examiner Comments

A correct answer that scored both marks.
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(c) Figure 3 shows some titration results obtained from an experiment in which an

alkali is titrated with an acid.

final burette reading in cm’ 25.75 49.35 23,70
initial burette reading in cm’ 0.00 25.75 0.00
volume of acid used in cm’ 25.75 23.60 23.70
'
Figure 3

-

Calculate the accurate volume of acid reacting with the alkali.

accurate volume of acid reacting ......£..=....

ResultsPlus

Examiner Comments

Where learners did not score it was often because
they had tried to give a midpoint of the values or
simply gave the last value in the table.

GCSE Chemistry 1CHO 1F
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Question 3 (a) (i)

In general, candidates were able to select the correct charges of sub-atomic particles, where full
marks were not scored, it was often because they had reversed the charges on the electron and the
neutron.

3 (a) Atoms contain electrons, neutrons and protons.

(i) Draw one line to link each particle to its correct relative charge.

(2)
particle relative charge
electron +1
neutron + { 0
proton
ResultsPlus

Examiner Comments

The correct answer that scored 2 marks.
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Question 3 (c)

Question 3C proved quite difficult, the better answers clearly described the structure of the two
atoms.Where candidates lost marks, it was often because they gave a generalized description of
what an isotope was, rather than using the data given in the stem to calculate the number of sub-

atomic particles.

(c) Figure 4 shows the atomic number and mass number of two isotopes of argon.

argon-38 18 38
argon-40 18 40
Figure 4

Describe the structure of an atom of argon-38 and of an atom of argon-40.

O R Les (S proteas . |8 eheckens ..

2o BNy oA oy a.rsmm ..... b has VT
gambbn.s;lg But-ﬁfn S tirme  lnas  on:  oalhltsnas

ResultsPlus

Examiner Comments

A correct answer that scored all three marks
available.

GCSE Chemistry 1CHO 1F
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(c) Figure 4 shows the atomic number and mass number of two isotopes of argon.

argon-38 18 38
argon-40 18 40
Figure 4

Describe the structure of an atom of argon-38 and of an atom of argon-40.
(3)

Fxrqun 1128 AN R\CKYINIC. CoNLQUALION 0f.. 22 B8, a0d......
AUV A BECHONC CONIGUION 0f 2:8°€ dswell .
‘[Y\e,massr\ummxsr\m,shmmi\\gm’snmtmﬁ’mm
RS AN T AR QAR argOneHO. VA L e proth nstian .

%Z ResultsPlus
Examiner Comments

Some candidates gave the electronic configuration
of the atom rather than the number of electrons,
this was accepted.
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Question 4 (b)

A good proportion of candidates were able to correctly calculate the relative formula mass of
butene as 56 to gain both marks.

In some cases, only a final, incorrect answer was given which scores 0. Candidates are strongly
advised to show working, even in a simple calculation, as they may then receive part marks if they
make an error.

(b) Calculate the relative formula mass of butene, C,H,.

(relative atomic masses:H=1,C=12)

2
Uz (2)
G Qzxg)+(1x8) = w8 +8& = 56
relative formula mass ... 8.
ResultsPlus
Examiner Comments
A good answer that scored both marks.
(b) Calculate the relative formula mass of butene, C H,.
(relative atomic masses:H=1,C=12)
(2)

Axd raxs 400

relative formula mass \OO

ResultsPlus

Examiner Comments

Sometimes the atomic masses were transposed
8x 12+ 4 x1=100. With this one error carried
forward a mark of 1 was awarded.

GCSE Chemistry 1CHO 1F
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(b) Calculate the relative formula mass of butene, CH,

(relative atomic masses: H=1,C=12)
(2)

relative formula mass Ci..g‘r’tg

+IUS

Examiner Comments

A number of candidates seemed to be unsure of
what was expected as they gave the correct
calculation i.e. (4 x 12) and (8 x 1) but then did not
do the addition, or wrote answer of C,gHg
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Question 4 (c) (i)

Candidates found balancing the equation difficult, although some gained 1 mark, a smaller number
gaining the full two marks available. In some cases, candidates inserted the symbols of elements
instead of using numbers to balance the equation.

(c) When burnt completely in air, butene forms carbon dioxide and water.

(i) Balance the equation for this reaction by putting numbers in the
spaces provided.

(2)

CH, + 60, > ... co, + . bHO

ResultsPlus

Examiner Comments

The correct answer that scored both marks.
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Question 4 (c) (ii)

There were a large amount of blank responses on this question, of those that attempted the
question a large proportion could not name lime water - alternatives given included limestone,
lime juice, lemon juice or just water.

In general, those that could give limewater as the liquid got both marks by saying it went
cloudy/milky.

(i) Describe the test to show that a gas is carbon dioxide.

ResultsPlus

Examiner Comments

A large percentage of candidates gave the test for
hydrogen rather than the test for carbon dioxide.
Other tests included glowing splint relighting, using
litmus paper, all of which gained no credit.
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(i) Describe the test to show that a gas is carbon dioxide.

ResultsPlus

Examiner Comments

Many candidates stated that carbon dioxide would
extinguish a lit splint.

ResultsP
Examiner Tip

It should be noted that extinguishing a lit splint is
not an acceptable answer (whilst true this will also
happen for a number of other gases and thus does
not prove the prescence of carbon dioxide).
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(i) Describe the test to show that a gas is carbon dioxide.

(2)

ResultsPlus

Examiner Comments

In some cases, the candidate knew the method but
did not give the positive result of the test so gained
just 1 mark.

(ii) Describe the test to show that a gas is carbon dioxide.

32 GCSE Chemistry 1CHO 1F

ResultsPlus

Examiner Comments

A correct answer that gained both marks.

(2)
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Question 4 (e)

In general, candidates performed well in this question with many scoring the mark for being able to
state a correct property of diamond.

(e) Diamond has a giant covalent structure.

State one property of diamond that is the result of its giant covalent structure.

(1)
ResultsPlus
Examiner Comments
A correct property that scored the mark.
(e) Diamond has a giant covalent structure.
State one property of diamond that is the result of its giant covalent structure.
(1)

) oprds . o

ResultsPlus

Examiner Comments

Where candidates did not score it was found that
this was because they did not understand the
meaning of the word ‘property’, linking their
answer to the structure/ bonding of diamond
rather than giving a property.
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Question 5 (a)

The majority of candidates were able to state the correct meaning of the hazard symbol.

5 Two compounds of barium are barium sulfide and barium chloride.

(a) The hazard symbol shown in Figure 5 is on bottles containing barium metal.

Figure 5

State the meaning of this hazard symbol.
(1)

.............. Y = 1

ResultsPlus

Examiner Comments

A correct answer that scored the mark.
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Question 5 (b)

Barium and sulfur were often stated and scored the mark.

Where candidates did not score the mark, it was often because they thought that the elements
combined in barium sulfide included barium and sulfide, other elements were also included in
incorrect answer, the most common element added was oxygen, indicating confusion between
sulfide and sulfate.

(b) Give the names of the elements combined in barium sulfide.

ResultsPlus

Examiner Comments

A correct answer that scored the mark.

(b) Give the names of the elements combined in barium sulfide.
(1)

______________ AL S AT NN

ResultsPlus

Examiner Comments

In some cases, candidates tried to give reactants
that might form barium sulfide such as barium and
sulfuric acid.

(b) Give the names of the elements combined in barium sulfide.

ResultsPlus

Examiner Comments

Another error seen frequently was to include
oxygen in the list of elements present in the
compound. This answer scored no marks.

GCSE Chemistry 1CHO 1F
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(b) Give the names of the elements combined in barium sulfide.
(1)

SUlfur o o j\\wvv\

ResultsPlus

Examiner Comments

A common error seen was to state that boron or
beryllium was present rather than barium.
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Question 5 (c)

The majority of candidates were able to identify a safety precaution that should be taken when
using barium chloride, many were also able to go on to give a valid reason for the statement.

Those that did not score, did not think about the specific safety hazard here and gave random and
often generic precautions such as tying hair back, use well-ventilated room or simply stated ‘wear
protective clothing’ or ‘PPE’ all of which gained no credit.

(c) Barium chloride is toxic.

Explain one safety precaution that should be taken when using barium chloride.
(2)

oS
Umokau':-@fmnfxoﬁkmh%%'ﬁkém[&%

ResultsPlus

Examiner Comments

Opening the windows was not deemed a suitable
safety precaution and no credit was awarded.
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(c) Barium chloride is toxic.

Explain one safety precaution that should be taken when using barium chloride.
(2)

QY Sagey) gugguzs Skt om; ................ qein

_________ hw___iu_._u__up

ResultsPlus

Examiner Comments

THis example gained two marks, one for the
precaution of goggles and one for the explanation,
that it deos not go in your eyes.

Generic lab rules such as tie hair up, put your bags
under the table were ignored.

@ ResultsPlus
Examiner Tip

When asked for saftey precuations, candidates
should be taught to look for safety considerations
specific to the situation or hazard rather than
giving generic lab rules.
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Question 5 (d) (ii)
Candidates found it quite hard to name barium sulfate as the precipitate formed.

(i) Give the name of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.
(1)

___________ e eoam sglpn0ke precipkods

ResultsPlus

Examiner Comments

The correct answer that scored the mark.

(ii) Give the nhame of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.
(1)

.............. basem

ResultsPlus

Examiner Comments

A common error seen was to simply state barium
as the white precipitate formed.

(ii) Give the name of the white precipitate formed by the reaction of
barium chloride solution with dilute sulfuric acid.

ResultsPlus

Examiner Comments

In some cases candidates gave ‘barium sulfide’ or
were too vague with their answer and just stated
salt.

GCSE Chemistry 1CHO 1F
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Question 5 (e) (i)

Candidates did not perform well in this question. In some cases, candidates showed some
understanding that the movement of particles was important for electrical conductivity in solution.
However, many referred to the movement of electrons rather than the movement of ions.

In other cases, candidates thought that the reason was that you would not be able to get the
electrodes into a beaker of solid, this did not gain credit. Some candidates gave vague statements
such as the reaction would not work or repeated the stem and said that a solution should be used.
Candidates should be taught that no credit will be awarded for repeating the stem of the question.

(e) Solid sodium chloride is dissolved in water.

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8,

6Vd.c.
—0 o——
supply

1L L

/ glass beaker
/ sodium chloride solution

-1

Figure 8
(i) State why sodium chloride solution, rather than solid sodium chloride, must

be used in this experiment.
(1)

R Becauﬁejic ........ wou\&ﬁ@\(ah&ga\r
e\ec\-r.cjl—ylf\w\k& ______ T

ResultsPlus

Examiner Comments

Where other candidates gained credit, it was often
for stating that the liquid or solution would
conduct or for saying that the solid would not
conduct electricity.
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(e) Solid sodium chloride is dissolved in water.

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vdc
[ supply >

1 L
/

/ sodium chloride solution

glass beaker

=
L -

Figure 8

(i) State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.

(1)

ResultsPlus

Examiner Comments

In this case the candidate referred to the
movement of electrons rather than the movement
of ions and so did not gain the mark.

GCSE Chemistry 1CHO 1F 41



Question 5 (e) (iii)

Many candidates found this question hard with the most common incorrect answer being that a lid
should be placed on the apparatus.

Few candidates mentioned using a Bunsen burner some discussed using a blow torch which was
allowed. Many suggested using a hot water bath, which was not allowed.

(e) Solid sodium chloride is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vd.c
supply ° |

1L L

/ glass beaker
/ sodium chloride solution

(i) State why sodium chloride solution, rather than solid sodium chloride, must

be used in this experiment.
(1)

%mfat%mm@s

(i) The formulae of the ions present in the sodium chloride solution are

Na' @ H

Circle the ions that would be attracted to the anode.
(1)
(iii) Molten lead bromide can be electrolysed to form molten lead and bromine gas.

Explain how a student could modify the apparatus shown in Figure 8 to carry
out this electrolysis.

(2)

\Q‘-’r \Wwoo. u\.c)* ODe. L tN\e\ken .\em \D(‘

................................................. pte
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=
N (ResultsPlus
E/N Examiner Comments

Some candidates did not read the question
carefully and stated that the sodium chloride
should be changed to molten lead bromide and
did not explain how the apparatus could be
modified.
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(e) Solid sodium chloride is dissolved in water.

The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vd.c.
— “supply 7]

1L L

.
/ glass beaker
/ sodium chloride solution

(i) State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.
' (1)

(i) The formulae of the ions present in the sodium chloride solution are

Na* @ H*

Circle the ions that would be attracted to the anode.
(1)
(ili) Molten lead bromide can be electrolysed to form molten lead and bromine gas.

Explain how a student could modify the apbafatus shown in Figure 8 to carry
out this electrolysis.
(2)

PoR o v enoP. RIS wWowd wub
Mbcommec@o;s,qndeeuenrw%medewa :

ResultsPlus

Examiner Comments

This common misconception that a lid should be
placed on the beaker gained no credit.
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(e} Solid sodium chloride Is dissolved in water.
The sodium chloride solution is electrolysed in the apparatus shown in Figure 8.

6Vdc,
supply ®

- +

/ sodium chloride solution

glass beaker

=
—_—

Figure 8

(i) State why sodium chloride solution, rather than solid sodium chloride, must
be used in this experiment.

..... ecouse...
. nave o

(ii) The formulae of the ions present in the sodium chloride solution are

@ @ H- OH-

Circle the ions that would be attracted to the anode.

(1)

(1)

(iii) Molten lead bromide can be electrolysed to form molten lead and bromine gas.

Explain how a student could modify the apparatus shown in Figure 8 to carry
out this electrolysis.

(2)
1o C‘mrﬁ ReIST alits 045 N axemo\gs;@ OO

..... ruuedto CJ'\&rtae, e G;N dc;S uppxy

ResultsPlus

Examiner Comments

Other incorrect answers seen were that to ‘catch’
the bromine gas or that the voltage should be
increased, adding a light bulb/ ammeter or using a
bigger beaker.
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Question 6 (b) (i)

A Liebig condenser is necessary apparatus in the core practicals. However, it was felt that few
candidates have used or seen this demonstrated , those that had have not actually understood
what was happening.

Many candidates did not have the water running through the outside jacket of the condenser at all.
Of those that did, most of them had the water running downhill. A large number of candidates had
the water coming out of the end of the condenser (into the beaker). Some candidates simply
showed the water evaporating and going up the flask with the condensate coming down the middle
of the condenser.

A significant group believed that the water flow began from the condenser and was somehow
connected to the inner section, so many drew an arrow from the top of the condenser and an
arrow finishing where the condensed vapor was exiting.

(b) The apparatus shown in Figure 9 can be used to separate water from ink.

ouk

f‘ condenser

flask

ink

heat

Figure 9
(i) Cold water flows through the condenser.

On Figure 9 use arrows to show where the water should flow in and where it
should flow out.

(1)

ResultsPlus

Examiner Comments

A correct answer that gained the mark.
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(b) The apparatus shown in Figure 9 can be used to separate water from ink.

condenser

flask

ink

Figure 9

(i) Cold water flows through the condenser.

On Figure 9 use arrows to show where the water should flow in and where it
should flow out.
(1)

ResultsPlus

Examiner Comments

Many candidates had the water flow in the wrong
direction.
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(b) The apparatus shown in Figure 9 can be used to separate water from ink.

condenser

MMW

flask

ink T

heat

Figure 9

(i) Cold water flows through the condenser.

On Figure 9 use arrows to show where the water should flow in and where it

should flow out.
(1)

ResultsPlus

Examiner Comments

Many candidates had the water coming out of the
end of the condenser (into the beaker), this gained
now credit.
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Question 6 (b) (ii)

Candidates found explaining why the condenser was used in the experiment difficult. Some
candidates were able to state it turns the gas back to a liquid, however some seemed a little
confused referred to water being evaporated in the condenser.

A reference to cooling was often omitted. Candidates that simply stated that the condenser
condenses the gas did not gain this mark.

Some vaguer answers just said it “separates the water from the ink” or that the “condenser collects
the water in the beaker” without explaining how this happens.

(i) Explain why a condenser is used.

ResultsPlus

Examiner Comments

A good answer that scored both of the marks
available.

(i) Explain why a condenser is used.
(2)

Examiner Comments

This example had the process the incorrect way
around and thought that the condenser was turn
the liquidinto a gas. No credit was awarded.
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Question 6 (b) (iii)

Candidates found this question hard with few being able to provide a valid alternative to a Bunsen
burner.

Some candidates stated electric heating mantle or spirt burner but the majority of correct
responses referred to the use of a blow torch.

The most common incorrect alternative given was a water bath.

(ili) The flask was heated with a Bunsen burner.

Give the name of an alternative piece of apparatus that could be used to heat
the flask.

(1)
.............. o borner/ Alchglal erner
ResultsPlus
Examiner Comments
An oil burner or alcohol burner was an acceptable
alternative and gained a mark.
(iii) The flask was heated with a Bunsen burner,
Give the name of an alternative piece of apparatus that could be used to heat
the flask.
(1)
DMAVNSY e
ResultsPlus

Examiner Comments

Many candidates did not read the whole question
and stated that a Bunsen burner would be an
alternative piece of equipment to the Bunsen
burner. This did not score.
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(iii) The flask was heated with a Bunsen burner.

Give the name of an alternative piece of apparatus that could be used to heat

the flask.
(1)

wo KU B

ResultsPlus

Examiner Comments

Blow torch was allowed and gained a mark.

(iii) The flask was heated with a Bunsen burner.

Give the name of an alternative piece of apparatus that could be used to heat

the flask.
(1)

CWoedee Bt oo o

ResultsPlus

Examiner Comments

A waterbath was not an acceptable alternative to a
Bunsen burner and no credit was awarded.

S Roumer. 1N Yo A m

(iii) The wds heéated withia Bunsen burner.
On Uh‘jﬁb*-\.‘ O‘

Give the name of an alternative piece of apparatus that could be used to

the flask.
) con ol (0.

(M

ResultsPlus

Examiner Comments

Candidates often gave examples that were just a
source of heat but would not be suitable for
heating the flask such as candles, matches, lit
splint, hot water, lighter, microwave and oven.
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Question 6 (c)

A good number of candidates realised that the coloured particles would not be present. Of these, a
further, a good number then realised that the particles would be closer together in the liquid (B)
than the gas (A). It is advisable in a gas diagram just to draw a few, scattered particles, and in a

liquid more densely arranged randomly ordered particles.

(c) The particles in the ink in the flask can be shown as in Figure 10.

particle of water —___| _éjé)O. Q
O.Ooﬁo

. 08
particle of coloured —1@ @,
substances

Figure 10

In the boxes below, draw the arrangement of particles that would be expected

at A and B shown in Figure 9.
(2}

S 0@0 S %%D%é;g; 83 o
oS e ? opzogggb% AN
o o9 C VD gﬁ
particles at A particles at B
ResultsPlus

Examiner Comments

Fully correct answer that scored both marks.
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(c) The particles in the ink in the flask can be shown as in Figure 10.

particle of water

particle of coloured
substances

O

ffo
%o o

O

Figure 10

In the boxes below, draw the arrangement of particles that would be expected

at A and B shown in Figure 9.

w
)

O

particles at A

o

particles at B

ResultsPlus

Examiner Comments

In this example, the canidate has understood that
a gas would be at point A and a liquid at point B,

however they have not understood that ink
particles would not be present, a mark of 1 was
therefore awarded.

(2)
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(c) The particles in the ink in the flask can be shown as in Figure 10.

particle of water —___| _é;fo. Q

particle of coloured —1®
substances

Figure 10

In the boxes below, draw the arrangement of particles that would be expected

at A and B shown in Figure 9.
(2)

particles at A particles at B

ResultsPlus

Examiner Comments

Candidates must be careful in liquid diagrams to
draw a random distribution and not particles in
rows or connected strings.
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Question 6 (d)

Candidates found it hard to put into words the difference between a physical and chemical change.
A common misconception was that a physical change could be seen where a chemical change could
not been seen.

Where candidates did score, it was often for stating that the physical change could not be reversed
or that no chemical reaction had taken place.

(d) Changes of state between the three states of matter are shown in Figure 11.

melting evaporating
SOLID — LIQUID — GAS
freezing condensing
Figure 11

The changes shown are physical changes.

Explain why these changes are called physical changes rather than chemical changes.
(2)

reNerssole . nenvcok | Oeouna €5 ONC  TENENS N

ResultsPlus

Examiner Comments

A correct answer that scored both marks.
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(d) Changes of state between the three states of matter are shown in Figure 11.

melting evaporating
SOLID —r LIQUID = GAS
freezing condensing
Figure 11

The changes shown are physical changes.

Explain why these changes are called physical changes rather than chemical changes.
(2)

These. . mrg caarccqncc:pmja;c;qlmnges

ResultsPlus

Examiner Comments

Many candidates thought that a chemical change
could not be seen, whereas a physical change
could. This gained no marks.
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Question 7 (a)

Candidates made a good attempt at this question and could explain how alloying changed the pure
metals to make the alloys more suitable.

Good answers explained how the structure of the pure metal is changed when alloyed and how this
changed the properties of the metal to make it more suitable for the uses given.
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7 *(a) Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is

converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 2.70 easy to bend low
iron 7.75 easy to bend low
gold 19.3 easy to bend low
Figure 12
Explain how alloying changes these pure metals to make the alloys more suitable

for the given uses.

o g 5> e g b anale 25"
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N

N,
<N / ResultsPlus
?/\ Examiner Comments

In this example the candidate starts by explaining
how alloying increases the properties of metals.
The discussion of alloying in general here is
detailed, the candidate then goes onto discuss
each metal and its properties and how alloying
them improves the properties specific to that use.
The discussions are not perfect but do not have to
be. There is discussion of the metals and how
alloying changes the properties and therefore a
mark of 6 in level 3 is awarded.




7 *(a) Pure metals are often converted into more useful alloys.
For example, aluminium is converted into an alloy used in aircraft, iron is
converted into an alloy used in cutlery and gold alloys are used in jewellery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 2.70 easy to bend low

iron 7.75 easy to bend low

gold 19.3 easy to bend low
Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses.

(6)
Al Jrhm.mxm LOSL drm.n%(d
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ResultsPlus

Examiner Comments

In this example, the candidate has discussed all
three metals and why they would not be suitable
for their given uses if a pure metal was used. They
have not stated how they alloy would make a
difference or given any general ideas about alloys.
Therefore this was awarded level 2 - 4 marks.
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7 *(a) Pure metals are often converted into more useful alloys.

For example, aluminium is converted into an alloy used in aircraft, iron is

converted into an alloy used in cutlery and gold alloys are used in jewellery.

These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

aluminium 2.70 easy to bend low

iron 7.75 easy to bend low

gold 19.3 easy to bend low
Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses.

ResultsPlus

Examiner Comments

In this example, only one metal has been
discussed. There is some correct science. However,
there is no discussion of why alloying might
change the properties.

A mark of 2 in level 1 was awarded.

Only 1 metal has been discussed and not in great
detail, therefore there is not sufficient for level 2. If
a very detailed discussion of 1 metal was given, it
could be possible to reach level 2.
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Sare often converted In@
imple, aluminium is converted an aﬂoyusedlna%ﬁl iron is
are in

into an alloy used al ery.
These processes of alloying change the structures of the metals.

Some properties of pure aluminium, iron and gold are shown in Figure 12.

|

aluminium 2.70 easy to bend low
iron 7.75 easy to bend low
| gold 193 easy to bend low

Figure 12

Explain how alloying changes these pure metals to make the alloys more suitable
for the given uses. '

(6)
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ResultsPlus

Examiner Comments

In this example. the candidate has not understood
the question correctly and tried to explain thinking
that the data is the data for the alloy not the pure
metal, this does not answer the question and
therefore 0 marks were awarded.
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Question 7 (b) (i)
Candidates found it quite hard to recall what is meant by the term oxidation.

Where candidates scored the mark was split between those that recalled the simple definition, the
gain of oxygen and those that knew that it was the loss of electrons.

(b) Iron objects can corrode when exposed to the atmosphere.
(i) Corrosion involves the oxidation of iron.

State what is meant by oxidation.

_____________________________________ PRIR G 1RO Wit oxqu

ResultsPlus

Examiner Comments

A common answer that did not score was
something reacts with oxygen.

(b) Iron objects can corrode when exposed to the atmosphere. o
(i) Corrosion involves the oxidation of iron. C[
State what is meant by oxidation. ‘R
o) (1)
............. Q18 okonn... S AOSSe G ACLAOOS g BB LL2E . 2 BAE IS IS
........... wt.t.f.{-.f:tQ.ns...........m.r..e.. Mw}(gprrwﬂ'
ResultsPlus

Examiner Comments

Loss of electrons was a common correct response
which was allowed for the mark.
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Question 7 (b) (ii)

Many candidates were able to gain credit on this question as they knew that the paint gives a
protective layer to the iron, many could often explain this this layer excludes air, oxygen or water to
help prevent the corrosion.

In some cases, candidates simply restated the stem of the question which did not gain credit.

(i) Painting iron objects prevents corrosion.

Explain why painting iron objects prevents corrosion.

ResultsPlus

Examiner Comments

Many candidates did not read the question
carefully and simply restated that paints stops the
objects from rusting rather than answering the
qguestion and giving an explaination of why.

ResultsP

Examiner Tip

Candidates should be taught to read the question
carefully, taking care to understand what is meant
by different command words.
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(ii) Painting iron objects prevents corrosion.

Explain why painting iron objects prevents corrosion.
(2)

ANHNG 0N ODEALS ARNENES COMOBICN DEEBUSE
youre. ﬁpptgmg B POIECLVe. mer 300G e oxggm

%Z ResultsPlus
Examiner Comments

A good answer that scored both marking points.
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Question 7 (b) (iii)

Candidates found stating another way of preventing the corrosion of iron objects difficult. Many
restated the stem of the question and stated that the iron should be painted or electroplated.
Answers that related to changing the object entirely for example by alloying it were not accepted.

Those that stated keep the iron out of water or to keep dry did not gain credit.

(iii) Cor-rosicn of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.
(1)

G\err\wk\or\ ......................... o R o — _.

ResultsPlus

Examiner Comments

A correct answer that scored the mark.

(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.
(1)

n hem Qe T

Examiner Comments

Those that stated keep the iron out of water or to
keep dry did not gain credit.
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(iii) Corrosion of iron objects can be prevented by painting them or by
electroplating them.

State one other way of preventing the corrosion of iron objects.

(1)

ResultsPlus

Examiner Comments

Impractical methods of stopping rusting were not
accepted.

70 GCSE Chemistry 1CHO 1F



Question 7 (c) (i)

The majority of candidates were able to state what the anode and cathode would have to be
connected to in order to carry out the electroplating. With the majority stating a power pack or
battery. A good proportion were more specific with their answer and stated a DC supply.

(c) The apparatus shown in Figure 13 was used to electroplate a spoon with nickel.

1

3 s
- / electrolyte
nickel anode
L P spoon as cathode
Figure 13

(i) State to what the anode and cathode have to be connected in order to carry
out the electroplating.

ResultsPlus

Examiner Comments

A correct answer that scored the mark.
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(c) The apparatus shown in Figure 13 was used to electroplate a spoon with nickel.

1

=~ s
. / electrolyte
-1
nickel anode
--.._HH_H_ / spoon as cathode

Figure 13

(i) State to what the anode and cathode have to be connected in order to carry
out the electroplating.

ResultsPlus

Examiner Comments

Simply stating electricity was not creditworthy.
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Question 7 (c) (ii)

Very few candidates were able to name a soluble salt of nickel that could be used to form the
electrolyte for the electroplating.

A large proportion of candidates did not read the question carefully and stated that sodium
chloride or salt should be used.

. v
(ii) Predictthe name of a substané‘éat could be dissolved in water to form the
electrolyte for this electroplating.

(1)
Results
Examiner Comments
A correct answer that scored the mark.
(i) Predict the name of a _substance that could be dissolved in water to form the
electrolyte for this electroplating.
(1)

ResultsPlus

Examiner Comments

A common incorrect answer that did not score.
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(i) Predict the name of a substance that could be dissolved in water to form the
electrolyte for this electroplating.

(1)

...... OO

ResultsPlus

Examiner Comments

A large proportion of candidates simply stated that
‘a salt’ should be used. This was insufficient and
did not gain credit.

4 ResuitsPlus
Examiner Tip

Candidates should be taught it be specific with
their answers.

(ii) Predict the name of a substance that could be dissolved in water to form the
electrolyte for this electroplating.

chlorc

(1)

+IUS

Examiner Comments

A common incorrect answer that did not score.
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Question 8 (a)

The majority of candidates scored at least one mark in this question with many scoring the two
marks available for giving two characterisic properties of metals.

Where candidates did not score, it was often because they did not understand the meaning of
‘property’. In some cases candidates simply named two metals.

Candidates often confused strong with hard thinking that they are synonymous.

8 (a) State two characteristic properties of metals.

(2)
property 1 A e R
Property 2. Al ol ottt e e b
ResultsPlus
Examiner Comments
A good answer that scored both marks.
8 (a) State two characteristic properties of metals.
(2)

property‘hméﬁlia

ResultsPlus

Examiner Comments

This answer scored no marks.

If the candidate had stated high tensile strength a
mark could have been awarded.
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8 (a) State two characteristic properties of metals.
(2)

ey NQVE_DLIONQ YONAS
oroperty 2. QL B QtOMS. S __t._{.._.u_uip._[.e.ol____._...t_n _____ QWS

iNrhH Nt e d

ResultsPlus

Examiner Comments

In others, candidates tried to describe the
structure of a metal rather than a property, this
gained no marks.

8 (a) State two characteristic properties of metals.

(2)
property 1. - ﬂ'h .................................................................................................................................................................................................................
property 2............ H]UM‘WUM ...............................................................................................................................................................................

ResultsPlus

Examiner Comments

In some cases candidates simply named two
metals, this did not score.
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Question 8 (b)

A good proportion of candidates knew that hydrochloric acid was required, however a large
number stated that chlorine should be used.

Other candidates suggested other acids they knew such as sulfuric or nitric.

(b) Acids are used to make salts.

Give the name of the acid used to make chlorides.
(1)

» hydrothiownc.aua.

ResultsPlus

Examiner Comments

A correct answer that scored the mark.

(b) Acids are used to make salts.

Give the name of the acid used to make chlorides.

ResultsPlus

Examiner Comments

A very common answer that did not score.
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Question 8 (c) (i)

Candidates could recall the test for hydrogen more easily than the earlier test for carbon dioxide.
However, some did still leave out the method of the test.

Candidates should be taught that in every test, two components are required: what you do and
what you observe for a positive result. Some did not say that they splint had to be lit or that it was

glowing and so gained no credit.

In some cases, candidates simply stated the ‘squeaky pop test’ this was not sufficient for marks and
did not gain credit.

(c) Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show that the gas is hydrogen.

ResultsPlus

Examiner Comments

A correct response which gained both marks.

(c) Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show that the gas is hydrogen.
(2)

wﬁtnmere,monucxrogﬁm ..... LINEeNL L. 0se
DL QAL ENere it e O lou

OQueQky).  POR...AUE. O L. .C CACLANG.
N JN 0 W w o U & U6 S

ResultsPlus

Examiner Comments

A fair few stated that a pop would spontaneously
be heard, e.g. after taking the bung out the test
tube.
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(c) Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show that the gas is hydrogen.
(2)

__________ Ploce..amatal & . om....__._m.......m..........ctoamel Llogk
.......,LLStng 30 o Y 0. 30, pfOCLMced
o ogen . SImmioe. A0 SInPW. c&t%‘n\omosa...,.,........,.,.....

%Z ResultsPlus
Examiner Comments

In some cases, candidates described how to
produce the hydrogen, by reacting an acid and a
metal, rather than stating the test for the
hydrogen.
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Question 8 (c) (ii)

Candidates found question 8(c)(ii) quite difficult with few scoring the full two marks available.

A common misconception seen was where candidates knew that two electrons were involved in the
transfer but thought that the electrons were gained rather than lost. In these cases, one mark was

awarded for showing an understanding that two electrons were involved.

In other cases, candidates knew that the ion has lost electrons but did not mention how many and
so did not gain the second mark.

(i) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni**,
(2)

.................... TNR. NICVEA. . BYCAN..A0SC S S @eStYONS et
................... RAOARES. A Nuced Ao S N0 se Fot0. LAY et
................ 0 VR o W

ResultsPlus

Examiner Comments

A good answer that scored 2 marks.

(ii) Nickel is a metal,

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni**,
(2)

....... o ooans. 2 e\eckonS SO w
...................... NOS full Quks SNIL - Ha e

ResultsPlus

Examiner Comments

In this example. one mark was awarded for
showing an understanding that two electrons were
involved.
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(i) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni**.
(2)

Tmshws:kwrc_ﬁygmgkgLai.QMCmmﬂmm&nlifarn.aqﬂmkelmm

Mg Xt LG e s e dask. a0 g\eckion.. 0. Lk ey Recotia.......

ResultsPlus

Examiner Comments

This candidate knew that the ion has lost electrons
but did not mention how many and so gained just
1 mark.
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Question 8 (d)

It was pleasing to see that a good proportion of candidates were able to calculate the concentration
correctly to gain the two marks available.

A common error seen was where candidates did not convert the volume from cm?, obtaining 0.094,
in these cases 1 mark was awarded.

(d) A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250¢m’ of solution.

Calculate the concentration of the solution in gdm™.

concentration = . 94, gdm™

ResultsPlus

Examiner Comments

The correct calculation that scored both marks.

(d) A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250¢m’ of solution.

Calculate the concentration of the solution in gdm™,

concentration = ... O'O?Lf .............. gdm™

ResultsPlus

Examiner Comments

This candidate scores just 1 mark.
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(d) A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250cm’ of solution.

Calculate the concentration of the solution in gdm™,

ResultsPlus

Examiner Comments

Another common error was to invert the fraction,
this scored no credit.
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Question 8 (e)

Many candidates were able to score some credit on this question, however few could give a
complete description of this basic practical to gain all three of the available marks.

(e) Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel 4 sulfuric 5 nickel carbon
carbonate acid sulfate dioxide

Nickel sulfate is formed in solution. FRRR O DY

Describe how a sample of pure, dry nickel sulfate crystals can be_ obtained from the
mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.

+ water

(3)

Hhe cloth- the mirtur U pouolinto the funnel,wnee.
the ¢ [ter pa.esr QUOWS the Smol sowition tquid.

He0IREY - ’f OLT the Nickel (Total for Question 8 = 12 marks)
Of Nickel SVIFOLE CrysStaly aut oo
Sulfoxe lauge to go +hrougn THEFUIRS
ANANURL  papey So collett (nthe

coULureol/ obtouneol
%Z ResultsPlus
Examiner Comments

Many answers had no filtration at all. Others
filtered but thought that this would filter out nickel
sulfate crystals. In this example, although filtering
is mentioned, because nickel sulfate is the residue
this cannot score. They are filtering the crystals
from a solution which is incorrect and so scored no

marks.

84 GCSE Chemistry 1CHO 1F



(e) Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel sulfuric nickel carbon

carbonate ' acid sulfate T dioxide T Wote'

Nickel sulfate is formed in solution.

Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the
mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.

O LoUM Lo £Or. A

ResultsPlus

Examiner Comments

In some cases, candidates started by describing an
alternative method of making the nickel sulfate
solution and therefore scored a maximum of 1
mark. In this example, the candidate scored 1 mark
for showing an understanding that the solution
should be left in a warm place for the crystals to
form.
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(e) Excess solid nickel carbonate is added to dilute sulfuric acid in a beaker.

nickel sulfuric nickel carbon

carbonate * acid sufate ' dioxide t W'e'

Nickel sulfate is formed in solution.

Describe how a sample of pure, dry nickel sulfate crystals can be obtained from the
mixture of nickel sulfate solution and excess solid nickel carbonate in the beaker.
(3)

Onekeel  sudpode  Suhon +-excess  soliel  nicked

aoonake . NTO_ 0 eCHkA: Tha  nsOWeU-

Vel Sy i e ke
ﬂawfj

~ead bl pubblg
ke O et A eawe o

o ondh UEISWJ {40/ _(Total for Question 8 = 12 marks)
ot PUre  atkel sudfacte.

oo ogsStdly koY f cooleod
Qo[ anporahen  toks  (ordes

%Z ResultsPlus
Examiner Comments

A good answer that scored all three marks.

86 GCSE Chemistry 1CHO 1F



Question 9 (a) (ii)

In general, foundation tier candidates found calculating the maximum mass of iron produced in the
reaction difficult. However, many were able to score at least 1 mark for calculating the formula
mass of iron oxide.

A good proportion of candidates were able to calculate the number of moles as 1.5, but this was
often then given as a final answer with no further calculation made.

(i) The formula of the iron oxide is Fe,0..

Calculate the maximum mass of iron that can be obtained from 240tonnes of
iron oxide, Fe,0,.

(relative atomic masses: O = 16, Fe = 56)

O = &

mass of iron = .. 3 %LL'OG) ________________ tonnes

ResultsPlus

Examiner Comments

1 mark was awarded here for correctly calculating
the relative formula mass of the iron oxide as 160.
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(i) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240tonnes of
iron oxide, Fe,0,.

(relative atomic masses: O = 16, Fe = 56)
(3)

ResultsPlus

Examiner Comments

A fully correct answer that scored all three marks
available.
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Question 9 (b)

Candidates found explaining why aluminium has to be extracted by electrolysis to gain the full two
marks available quite difficult. Where candidates scored marks, it was often as they showed the
understanding that aluminum is very reactive. Fewer went on to score the second marking point
saying that could not be reduced by carbon or alternatively that carbon cannot displace aluminum.

(b) Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.

ResultsPlus

Examiner Comments

This example scored 1 mark. Aluminium is more
reactive than carbon gained the first marking
point, they then say give the same idea again, that
it is higher in the reactivity series. Stating that the
aluminium will not react properly, was not
sufficient to gain the second mark.
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(b) Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.

— Alwminkuen . has o ey hughe
............ rm)chmg ﬁmf A0 I nok.. posSible. +o

el

(2)

ResultsPlus

Examiner Comments

A common misconception seen was that melting
point was too high to be heated with carbon. This
scored no marks.
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Question 9 (d)

Candidates found the second of the two extended response (6 mark) questions more difficult.

Vague comments such as ‘better for the environment’ and ‘less pollution’ were not awarded credit.
However, more specific answers that referred to the ores being finite resources and the fact that
recycling conserves them or the fact that less fossils fuel are burned and therefore less carbon
dioxide is produced, which in turn reduces the greenhouse effect and global warming did gain
credit. Damage to the landscape and habitats due to mining were also credited.

In some cases, there were references to the ozone layer in an evident confusion with the
greenhouse effect, this was not awarded credit.

A good proportion of candidates understood energy would be saved with recycling instead of
extraction. However only a few went to detail what type of energy would be saved for example
electricity in electrolysis and heat in the extraction iron.

Unqualified arguments about cost were not credited. However, if candidates made reference to the
cost of electricity in aluminium extraction this was accepted.
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*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

LT 0 gt b adivaldes ty. W A wriun 0l
o A i Bk kWb st gy o oo s 4

ok . Sl o it Lok 18 v
g ih bt et oy ang. 50 it is ikt Wm y
g {0 Nglle M ik i o plreet Nw onag prom
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Examiner Comments

-
ﬁ | { ResultsPlus

The candidate has given a good explanation of the
advantages of recycling aluminium and iron rather
than extraction them from their ores to gain full
creditin level 3.
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*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

(6)
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N

< {ResultsPlus
‘/\ Examiner Comments

In this example, the candidate states that recycling
saves resource... and that there will still be
'materials' left if we recycle them. They go on to
state that there is no man power to dig (mining) for
the 'aluminium or iron' They re-explain that if we
use the ore up there will be no supply, which is the
same point about conservation of reserves so
there is no further credit here. In the last
paragraph they state that less 'green house gases
than heating with carbon' which was credited. The
answer was therefore placed in level 2 with 4
marks as there is some explanation of conserving
resources and statements about less mining and
greenhouse gases.
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*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.
(6)

Tfexe“mmamc&mu ASCAALS.... . LO.. SxEEes

N ECUC AN G QLD A Lnuwh oo . ..
(OARE T O £ x tmcf'fzsz fmwx .........

S
thot 6 Sowes resovwrces. ) EHoY

Lo MOy OAL. Something .. N 0K fhar q%....

....... G .WNw Ove | b.T.6 KO otk
LGS lb o Sones mw@z(/o&o'n (4 dloes /¢ Sane
money but auso e s. Hou_Con resecve. andd
YeLOre  bo th

WO Eing N oS of  eachk mmerm

Use Lg e duso

‘@-’WH Cowe aﬂu LXeguire vk VQL%CMJ O
oS ((jﬁu are (Lt monuy breaan 0 e envitonment. loekter
bﬂﬂmt ﬁQuM‘i’ NnokL E‘ff...trmc,unq ,,,,, ms o en Plowe

% ResultsPlus
Examiner Comments

In this example, the candidate understands that
recycling saves resources. They say that it saves
time and money, but does not justify either of
these in any way and is therefore ignored and the
answer gained just 1T mark.
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*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting

them from their ores.
(6)

e mold€  Tnfeo  ottey thhgS
e het®r SO Pl e hyiToMent

o Ootsnt  peed  to uSe A porer s0arce

ResultsPlus

Examiner Comments

It should be noted that full credit can be scored
from answers that involved bullet points and
tables can score full credit.

However in this case, the content of the bullets is
not sufficient.

There is an unqualified comment about cost and a
vague statement about recycling being better for
the environment. Both of which do not score here.

Stating that recycling doesn't need to use a power
source is not correct and does not score.
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Question 10 (a) (i)

Candidates appeared to understand what was meant by the term state symbol, however they did
not use the information in the table to inform their answer but simply gave the states of the
substances at room temperature.

10 (a) Hydrogen burns in air at a temperature well above 100°C to form water.

(i) The boiling points of hydrogen and water are shown in Figure 15.

hydrogen -253

water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

2H,(H)...) + Oy(g) - 2H20(...,i?}...)

ResultsPlus

Examiner Comments

A correct answer that scored both marks.
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10 (a) Hydrogen burns in air at a temperature well above 100°C to form water.

(i) The boiling points of hydrogen and water are shown in Figure 15.

| bottngpointin-c

hydrogen -253

water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

2H,(...g.) + O)g) = 2H,0(.....L)

ResultsPlus

Examiner Comments

For hydrogen this was sufficient and ‘g’ gained a
mark. However for the water those that gave ‘I did
not score the mark because in this reaction water
would be formed as a gas.

a ResultsP
Examiner Tip

Candidates should be taught to use the
information in the stem to inform their answer.
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10 (a) Hydrogen burns In air at a temperature well above 100°C to form water.

(i) The boiling points of hydrogen and water are shown in Figure 15.

[ bolingpointin-c

hydrogen -253
water 100

Figure 15

Use this information to add the missing state symbols to the equation for the

reaction taking place as the hydrogen burns.
(2)

M. 2) + 09 - 2H0(. %)

ResultsPlus

Examiner Comments

In some cases, it was clear that candidates were
not familar with state symbols are tried adding
numbers to balance the equation rather than
adding state symbols.
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Question 10 (a) (ii)
Candidates found it quite difficult to put into words why the atom economy of the reaction is 100%,
many simply stated that the equation is balanced or the same on both sides, whilst this is true, it is

not what shows that the atom economy is 100%. Few refered to the useful product.

Where candidates scored the mark, it was usually for saying that there were no waste products.

(i) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.

ResultsPlus

Examiner Comments

Everything is used up did not gain credit.

(i) The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.

ResultsPlus

Examiner Comments

A common answer that did not score was that the
equation was balanced.
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(i} The atom economy for the reaction in (i) is 100%.

State how the equation shows that the atom economy is 100%.
(1)

there  qre no oxedn productd o} fhe eacwon,

_on ol e reactents made | procmct.

% ResultsPlus
Examiner Comments

This answer gained 1 mark.
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Question 10 (b)

Whilst candidates did find the question difficult it was pleasing to see a good number of candidates
that scored full marks for the correct answer given to two significant figures.

and 0z op

(b) Lead can be obtained by heating its oxide with carbon.
enoue

The balanced equation for the reaction is
NO+hing i 0§+,
ey oue 5L

Calculate the atom economy for the production of lead in this reaction.
(relative atomic masses: C = 12, 0 = 16, Pb = 207 bO‘H’] 9 CLJ@,J

relative formula masses: PbO = 223, CO, = 44)

2Pb0 + C - 2Pb + CO,

Give your answer to two significant figures,

l;J'e‘::f,tsrt'. 2P (4)
Mrop gevired product x o0
“Mcor fotad prodoct W 0q90

atom economy = QO %

%Z ResultsPlus
Examiner Comments

The correct answer, with clear working that scored
all 4 marks available.
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(b) Lead can be obtained by heating its oxide with carbon.
The balanced equation for the reaction is

2Pb0O + C — 2Pb + CO,

Calculate the atom economy for the production of lead in this reaction.
(relative atomic masses: C =12, 0 =16, Pb = 207
relative formula masses: PbO = 223, CO, = 44)

Give your answer to two significant figures.
(4)

u%.“’_\y G- QC).,. .30&

atom economy = qo L'\

ResultsPlus

Examiner Comments

The answer has been calculated correctly but not
given to the correct number of significant figures
so gained three rather than 4 marks.
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(b) Lead can be obtained by heating its oxide with carbon.
The balanced equation for the reaction is

2PbO + C — 2Pb + CO,

Calculate the atom economy for the production of lead in this reaction.
(relative atomic masses: C= 12,0 =16, Pb = 207
relative formula mgﬁses: PbO = 223, CO, = 44)

Give your answer to two significant figures.

1% 4@ (4)

atom economy = ... \OO ......................... %

ResultsPlus

Examiner Comments

A common error was to divide the masses of all of
the products added together, rather than just the
mass of theuseful product, by the masses of all of
the reactants to come to an answer of 100%.
Whilst incorrect, candidates that showed their
working did gain some credit. This answer scored
2 marks.
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Question 10 (c) (i)

In general this question was answered well with many scoring at least 1 mark for being able to
calculate a percentage and a good proportion of candidates being able to correctly calculate the
percentage yield to gain both available marks.

(c) () Inan experiment to produce lead, 7.67 g of lead are obtained.
The theoretical yield of lead for the experiment is 11.80g.

Calculate the percentage yield of lead in this experiment.
(2)

percentage yield = ... 66/ ..............

ResultsPlus

Examiner Comments

A correct answer that scored both marks.
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(c) (i) Inan experiment to produce lead, 7.67 g of lead are obtained.
The theoretical yield of lead for the experiment is 11.80g.

Calculate the percentage yield of lead in this experiment.

(2)

........................ HSO:(S,BQ%FSB@*\GO
________________________ i 6:\[3 = 153 ,%KEIS 3K

ResultsPlus

Examiner Comments

The fraction has been inverted in this answer and
so the first mark could not be awarded. However a
mark was awarded for the incorrect fraction x100.
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Question 10 (c) (ii)
This question proved difficult with few gaining the full two marks available.

Many thought that the percentage yield was only an estimate and so would not be 100%, others
repeated the stem of the question and simply stated that the percentage yield could never be
1009%.

(i) In most reactions, the percentage yield of any product is less than 100%.

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

reason 1. nob %U ............ L’r&/ ......................... ] JUAL-..... areo BFL

ResultsPlus

Examiner Comments

A good answer that scored both marks. Stating
that not all the reactants have reacted was
accepted for an incomplete reactions and the fact
that there has been side reactions was also
credidted.

(i) In most reactions, the percentage yield of any product is less than 100%.

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

reason 2.1or 15 to . ddlRk am‘ﬁ“ U}&M Dot e G?W’t"j Yee,

____________________________ e SR

ResultsPlus

Examiner Comments

Many thought that the therotical yield is simply a
prediction rather than a calcuation.
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Paper Summary

Candidates that did well this series read the question carefully, taking care to note the command
word and answered taking this into consideration. Good and specific subject language was used.
They had a good knowledge and understanding of the core practicals and could apply their
knowledge of chemistry to new situations.

Based on their performance on this paper, candidates are offered the following advice

learn definitions as outlined in the specification

ensure that you have seen and understand and explain the core practicals detailed in the
specification, including the specific pieces of equipment that are used in the practical

ensure that you know what is required by different command words such as describe and
explain and the difference between how and why

learn how to write formula using correct scientific conventions
learn how to use state symbols and balance equations
know what key terms mean for example property

practice 6-mark questions, focus on succinct layout and logical presentation of relevant
information.
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Grade Boundaries

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

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

110 GCSE Chemistry 1CHO 1F


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

GCSE Chemistry 1CHO 1F 111



Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London WC2R ORL.


http://www.tcpdf.org



