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Introduction

Paper 1CH is the first of two Chemistry papers in the suite of six papers for Combined
Science. The six questions in this paper are six of the ten questions in GCSE Chemistry Higher
Tier Paper 1. The first two questions in this paper are also found towards the end of the
equivalent Foundation Tier papers. There was no advanced information this session. Overall,
candidates that did well this series attempted all the questions on this paper. They had a
good understanding of the core practicals in the specification and were able to explain why
specific parts of the method are carried out. They were able to apply their knowledge to
unfamiliar situations and clearly explain themselves in their responses using the correct
scientific language.
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Question 1 (a)

The first question on the paper was based on a practical where calcium hydroxide was added
to dilute hydrochloric acid. Candidates were asked what should be done after step 2 of the
method given to make sure that any reaction is complete. A good proportion of candidates
realised that the mixture should be mixed or stirred to gain the mark. Unfortunately, many
candidates did not read the question carefully and thought that the calcium hydroxide
should be left in excess, not appreciating that the steps 2 and 3 were repeated until the pH
stops changing. Common incorrect answers that were not accepted were to wait for a set
period of time or to add universal indicator.

1 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 0.1 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)

WALk A el

Secomds ot cyaiwen for  the povder ©

e
\/ /é ResultsPlus

Examiner Comments

A common answer that did not gain credit.
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1 In an 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)

Mt the Solutionfogekhar:

Z ResultsPlus

Examiner Comments

Mix or stir the solution gained the mark.
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Question 1 (b)

In question 1(b), a good proportion of candidates were able to give the products of the
reaction between calcium hydroxide and hydrochloric acid as calcium chloride and water.

In some cases, candidates gave a more generic answer and stated salt and water, therefore
scoring just one of the two marks available for water.

It was pleasing to see that of those that knew calcium chloride was the product, only a small
proportion lost the mark for stating calcium chlorine rather than calcium chloride.

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

calcium hydroxide + hydrochloricacid — ...SBNE AN G e

\( / ResultsPlus

Examiner Comments

This generic answer scored 1 mark for water.

(b) Complete the word equation for the reaction.

C c:\\(:\um Q\f\\gg \c)&

calcium hydroxide + hydrochloricacid — &

\( / ResultsPlus

Examiner Comments

A common error was to give hydrogen as a product rather than water.
This answer therefore scored just 1 mark for calcium chloride.
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(b) Complete the word equation for the reaction.
(2)

calcium hydroxide + hydrochloric acid — C&LC&HMCV}LO(\QQJF NO. ..........

_ ResultsPlus

Examiner Comments

A good answer that scored both marks.
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Question 1 (d)(i)

The vast majority of candidates were able to read from the graph to give the pH of the acid at
the start of the experiment.

Question 1 (d)(ii)

Despite the reading for the mass of calcium hydroxide being directly on a grid line, a
noticeable percentage of candidates gave values other than 0.74 and so lost the mark.
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Question 1 (d)(iii)

Candidates found explaining why the pH starts a low value and ends at a higher value
moderately challenging with a small percentage gaining the full three marks available.

Those that did score the full three marks gave a comprehensive explanation that linked the
rise to an increase in hydroxide ions. Many candidates scored for giving the allowable
response that calcium hydroxide is an alkali.

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

M shsar o \od B \Naw  becosse  before
Qddig. e calciom Wgoside b ws oo aed Wi
&% shoog. ocidic.. 04, Apter 00bling e gl
Ndmxige. - voade e A Nerease  becwse fhe

C{;uuwn\\\{dmxud«bwal%\eac?dr%
[

I\

\( { ResultsPlus
/'--. Examiner Comments

Many candidates repeated the stem of the question in their answer,
which gains no credit. This example did score credit for stating that the
acid has a pH of 1. There is no mention of neutralisation in the answer
and adding the calcium hydroxide to acid alone was not considered
sufficient to score as there needed be some reference to the acid
reacting with the hydroxide or neutralisation for the second mark.

'/ \ ResultsPlus
<\

) Examiner Tip
Candidates should be taught not to copy the stem of the question as

part of their answer as no credit will be awarded and it wastes time in
the exam and space for the rest of their answer.
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(ili) Explain why the pH starts at a low value and ends at a higher value.

<Z§ ResultsPlus
Examiner Comments

This is a good answer that gained the full three marks for stating that
there was a high concentration of H+ ions, that the solution was
neutralised and that after pH 7 there were more OH - ions.
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Question 2 (b)(i)

Question 2(b)(i) was generally well answered with many candidates scoring both marks for
predicting the observations of the reactions of magnesium and iron with dilute hydrochloric
acid.

Where candidates lost marks, it was often because they gave an incorrect observation for
magnesium, stating that it would explode or there would be sparks or a flame.

In other cases where marks were lost it was often as candidates commented on the reactivity
of the metal and did not give the observations.

(b) A student investigates the reactivity of four different metals.

The student adds an equal-sized piece of each metal to separate test tubes
containing dilute hydrochloric acid.

The student’s observations for zinc and copper are recorded in Figure 3.

bubbles produced at a steady rate
zinc
test tube feels slightly warm
iron
copper

11 GCSE Combined Science 1SC0O 1CH



(i) Use the information in Figure 2 and in Figure 3 to predict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)

ﬂ ResultsPlus
Examiner Comments

This example scored no marks. The inclusion of the incorrect
observation for magnesium meant that the first mark point would not
be scored. The observation of bubbles being formed at a steady rate
matches the description for the reaction with zinc which is a more
reactive metal and so no credit was awarded.
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(b) A student investigates the reactivity of four different metals.

The student adds an equal-sized piece of each metal to separate test tubes
containing dilute hydrochloric acid.

The student’s observations for zinc and copper are recorded in Figure 3.

magnesium

zinc

bubbles produced at a steady rate
test tube feels slightly warm

no reaction

iron

copper

Figure 3

(i) Use the information in Figure 2 and in Figure 3 to predict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)
magnesium
e QURUS. o c.n.hhl.iv% ..... ot .o coeich . Nuke,
......... doot.  baloe . (relo.. Inok..
iron
olght  loublling . k.. ous. OO SLRE. Cuke. . ...
........ *006..... abe.... Leebo......ow.. L. Jon&. G0 o

ey

13
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™

,
" { ResultsPlus
/--.‘: Examiner Comments
A good example that scored both marks. Either the test tube feels hot
or vigorous bubbles would have scored for magnesium and the
reference to slight bubbling gains the mark as this comparative
description indicates less bubbling than the reaction with zinc.

ResultsPlus
<

Examiner Tip
Candidates should be taught to read the question carefully, possibly
highlighting or underlining key terms if it helps, to ensure they address
what is asked for in the stem of the question. In this case, observations
rather than stating if the metal is more or less reactive.
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Question 2 (b)(ii)

In question 2(b)(ii), candidates were asked to describe the test for hydrogen. In general,
candidates performed well in this question with the majority gaining both marks for stating
that a lit splint would cause a squeaky pop. Where candidates did not score, it was often
because they referred to a glowing splint rather than a lit splint or they simply referred to the
squeaky pop test rather than describing the test.

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

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

Mo up\uﬂQ\\,t—%ehumm@\’%\“ww
/Ty . & }hm \"*‘E‘L"‘;"s% ?ctﬂ’ﬁ+

uwu \nw U N P

ﬂ ResultsPlus
Examiner Comments

A good answer that gained both marks.

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

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

O S\meg LBRPLL. MoKe
LBOQURONAAN PO

ﬂ ResultsPlus
Examiner Comments

Use of a glowing splint gains no marks.
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(i) When metals react with acids, hydrogen gas is produced.

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

N\

ﬂR&suﬁsﬂm
Examiner Comments

Stating squeaky pop alone does not score.

A\ ResultsPlus

\ Examiner Tip

When asked to describe a test, do not simply name the test. You
should give the reagent or method for the test and the expected
positive result of the test.
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Question 2 (b)(iii)

Candidates performed well in this question, with a good proportion scoring both marks for
balancing and adding the formula of hydrogen. Where candidates lost a mark, it was often as

they gave the formula of hydrogen as 2H rather than H,.

(iii) When magnesium reacts with hydrochloric acid, magnesium chioride and
hydrogen are formed. s

Complete the balanced equation for the reaction.
(2)

Mg + Y e P MgCl, + ﬂL

Mey =D | mg —>
'H(L. = \2 C\ —-‘)2_

ﬂ( { ResultsPlus
/--.. Examiner Comments

A good answer that scored both marks.
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(i) When magnesium reacts with hydrochloric acid, magnesium chloride and
hydrogen are formed.

Complete the balanced equation for the reaction.
(2)

Mg + oo B HCL > MgClL + 2 WA

ﬂ ResultsPlus
Examiner Comments

A common answer that scored 1 mark for the balancing. 2H did not
score.

< ResultsPlus

| Examiner Tip
Candidates should be familiar with the formula of the common
compounds in the specification. They should also be familiar with the
formula of the diatomic elements.
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Question 2 (c)(i-ii)

Candidates performed well in these two questions about pH. A good proportion of
candidates understood that an acid of pH 1 would have a concentration of hydrogen ions ten
times greater than pH 2. The majority of those that scored the mark for part (i) often went on
to score the mark in part (ii) also for correctly predicting the mass of hydrogen gas produced
in the reaction with an acid of pH 1 as 0.05.

A common misconception in part (i) was that the concentration would be two times higher.
Where candidates stated an incorrect value for part (i), error carried forwards was allowed
and an answer of 0.01 scored the mark in part (ii)

(c) An excess of magnesium is added to some dilute hydrochloric acid of pH 2.
The mass of hydrogen gas produced is measured.

The experiment is repeated with excess magnesium but with the same volume of
dilute hydrochloric acid of pH 1.

(i) State how many times greater the concentration of hydrogen ions is in the
acid of pH 1 than in the acid of pH 2.

(1)
.............................................. lo 1e% 7
(ii) With the acid of pH 2, the mass of hydrogen gas produced when the reaction
is complete is 0.005g.
Predict the mass of hydrogen gas produced in the reaction with acid of pH 1.
(1)

000G xl= 000G

mass=.... 007 g

N
\( 2{ ResultsPlus

/'--. Examiner Comments

In this example, the candidate scores the mark in part (i). In part (ii),
although the calculation is correct, the evaluation is incorrect and so
the mark is not awarded.
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,
(c) An excess of magnesium is added to some dilute hydrochloric aci_d_
The mass of hydrogen gas produced is measured.

The experiment is repeated with excess magnesium but with the same volume of
dilute hydrochloric acid of

(i) State how many times greater the concentration of hydrogen ions is in the
acid of pH 1 than in the acid of pH 2.

(i) With the acid o@ the mass of hydrogen gas produced when the reaction
is complete is 0.005g.

Predict the mass of hydrogen gas produced in the reaction with acid of@

(1)
........... e el M aLTe e T

mass =00 O g

¢ ResultsPlus

Examiner Comments

A good answer that scored both marks.
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Question 3 (a)(i)
Candidates found writing the balanced equation for the reversible reaction challenging.

Candidates used the formula for ammonia given in the question, but often gave the formula
for hydrogen as 3H or H3 This meant two marks were lost as the balancing mark could only

be awarded if the formulae of all three molecules was correct.

A large proportion of candidates were able to pick up at least one mark for the equilibrium
sign which was marked independently.

3 (a) Ammonia is manufactured in the Haber process by the reversible reaction
between nitrogen and hydrogen.

(i) Write the balanced equation for the reversible reaction between nitrogen and

hydrogen to make ammonia, NH;.
(3)

INAg) tadg)l = INWY

I\

\( { ResultsPlus
/'--. Examiner Comments

This answer scored 1 mark only for the equilibrium sign.

3 (a) Ammonia is manufactured in the Haber process by the reversible reaction
between nitrogen and hydrogen.

(i) Write the balanced equation for the reversible reaction between nitrogen and

hydrogen to make ammonia, NH,.
(3)

A B . | ——"zuug,,

I\

\( &{ ResultsPlus
/'--. Examiner Comments

Although the candidate has the formula for hydrogen and ammonia
correct, because the formula of nitrogen is incorrect the mark for the
formula and the mark for the balancing could not be awarded. 1 mark
was awarded for the equilibrium sign.
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3 (a) Ammonia is manufactured in the Haber process by the reversible reaction
between nitrogen and hydrogen.

(i) Write the balanced equation for the reversible reaction between nitrogen and
hydrogen to make ammonia, NH,.

A good answer that scored the full 3 marks available.
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Question 3 (a)(iii)

Candidates found stating the purpose of iron in the Haber process quite challenging. Just
under half of all candidates knew that it was there to act as a catalyst or to speed up the
reaction, with many giving ideas about rusting, neutralisation or stabilising the reaction.

(iii) In the Haber process, iron is added to the vessel where the nitrogen and
hydrogen react.

State the purpose of the iron.
(1)

.......................... ISTOTE T2 (Y DUNIE | PO <TI0 2. v S

N

) &{ ResultsPlus
/---. Examiner Comments

A common answer that did not score.

(ili) In the Haber process, iron is added to the vessel where the nitrogen and
hydrogen react.

State the purpose of the iron.
(1}

ﬂ/ i{ ResultsPlus
/---. Examiner Comments

Speed up the reaction or catalyst are both creditworthy responses and
the answer scored 1 mark.
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Question 3 (a)(iv)

Candidates found it challenging to explain how the position of equilibrium changes in the
reaction between nitrogen and hydrogen if the temperature increases, with few scoring full
marks.

Many candidates confused equilibrium conditions with Collison theory and rates of reaction,
stating that the equilibrium would decrease or would be achieved slower or that equilibrium
would not be achieved at all. This was often linked to collision of particles.

Where candidates did score, it was often for stating that the equilibrium moves to the
exothermic direction.

(iv) The reaction between nitrogen and hydrogen to make ammonia can reach
dynamic equilibrium.

The reaction gives out heat.

Explain how the position of equilibrium changes if the temperature

is decreased.
(2)

ke wpedture s deowed e o it

___________________________________ MOU..... QUNARAC.... CQulibrium . because. . temperature
LSpeeds . Had e D OCOCOON

N

N i{ ResultsPlus
/--.. Examiner Comments

A common answer that scored no marks.
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(iv) The reaction between nitrogen and hydrogen to make ammonia can reach
dynamic equilibrium.

The reaction gives out heat. ~—> €oc© Ernerrmie

Explain how the position of equilibrium changes if the temperature
is decreased.

2 ResultsPlus

Examiner Comments

A good example of a response that scored two marks.
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Question 3 (b)

Question 3(b) gave candidates an unfamiliar context and asked them to devise an
experiment to show how the position of equilibrium of the reaction is affected by
temperature.

Candidates were able to access the question well and many were able to describe a practical
procedure using the equipment given in the question to achieve two marks. A small
proportion also stated how they would know that the position of equilibrium had changed.

GCSE Combined Science 1SCO 1CH 26



(b) Compound A is a dark brown gas. br'Om\L
Compound B is a colourless gas. I’LH GLW n ?
Two molecules of A combine to form one molecule of B in a reversible reaction.
You are given
« asealed glass tube containing an equilibrium mixture of A and B
+ abeaker
+ akettle
+  someice
At room temperature, the equilibrium mixture is a pale brown colour.
Devise an experiment to show how the position o f equilibrium of this reaction is_

affiected by temperature.

The sealed tube must not be opened.

PW’LMJ L'Ml?{ Nld.L heﬂlf@/ M km Jome 1

. k’fm) QLre.Ort . )f patwre. 'mm Caur Yo . w[flmum
\GU Jlm ME'@ éﬁmﬁc{vr{, aa L) };ﬂmme AML;./ ... Yo g Jmum

Rt Take nuk )mr\' I\«LH_ N\bt \QM&L ll( uohl J} w:f‘;wnf
b Pa,tﬂ by ﬂtli)u./ al mom ng«aw Mﬂgef iqi
] ).’)DJ e, M H’ I\m
Hxlui)g%\&/ ?fplﬁfﬁ \'U m wlﬂlﬂtmior Qum-w marks)

A% Mky f m\(’(\r\/ﬂ‘. hll e fe F \Lh'u,.,

" u )ru QComa

| M &H&mwl‘w@ v '})mm oV
03 W@Jf L vzom %MWM TN
P mm,

<2< ResultsPlus
Examiner Comments

A good answer, that scored 3 marks, that describes placing the glass
tube in cold conditions and then in hot conditions and describes
looking for the colour change in each condition.
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(b) Compound A is a dark brown gas.
Compound B is a colourless gas.

Two molecules of A combine to form one molecule of B in a reversible reaction.

You are given

« asealed glass tube containing an equilibrium mixture of A and B
+ abeaker

+ akettle

+  some ice

At room temperature, the equilibrium mixture is a pale brown colour.

Devise an experiment to show how the position of equilibrium of this reaction is
affected by temperature.

The sealed tube must not be opened.
(3)

DS okt pmesea. QoUW W ol

............ CH\ CR?m l N (0 QKLVQF B w %&
éf/'-k (r\,

_ ResultsPlus

Examiner Comments

In this example response, the candidate has described how to put the
tube into hot and cold conditions. They have not, however, described
how they would know if the position of equilibrium has changed and
so scored 2 marks.
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Question 4 (b)(i)

Candidates found Question 4(b)(i) difficult. Whilst the majority were able interpret the data in
the table to state that as the current increases the mass increases, few were then able to give
an explanation for the trend. For the explanation, many just repeated part of the trend again
and stated that this was because more copper was formed, again some candidates tried to
explain in terms of rate of reaction and more collisions.

(b) The student investigated the change in the mass of copper formed when the
current was altered.

The results are shown in Figure 4.

0.0 0.000
0.2 0.040
0.4 0.080
0.6 0.118
0.8 0.158
1.0 0.196
Figure 4

(i) State and explain the trend shown in these resulits.
(3)

Ot  ieleh (600  odlod s  prut

Examiner Comments

This response gained 1 mark for the trend.
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(b) The student investigated the change in the mass of copper formed when the
current was altered,

The results are shown in Figure 4.

0.0 0.000
0.2 0.040
0.4 0.080
0.6 0.118
0.8 0.158
1.0 0.196
Figure 4

() State and explain the trend shown in these results.

(3)

Z ResultsPlus

Examiner Comments

In this example, the candidate scored the full 3 marks for stating the
trend and then showing an understanding that the copper ions gain
electrons at a faster rate gaining the second and third marking points
in one.
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Question 4 (b)(ii)

Candidates also found describing how the mass of copper formed in an electrolysis
experiment difficult. Those that knew that the mass of the electrode should be measured
very rarely knew that the electrode should be dried first.

A common misconception was that the copper would collect at the bottom of the beaker and
so could therefore be filtered out.

Many candidates discussed scraping the copper off of the electrode. This scored no marks.

(i) Describe how, after the power supply has been switched off, the mass of
copper formed can be measured.

el Conte (rectumd & Wm .........
por dopn (4

\( i{ ResultsPlus
/'--.. Examiner Comments

Filtering off the copper gained no marks. Although the candidate
states that the copper should be weighed, as there is no reference to
weighing the electrode this did not score.
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(i) Describe how, after the power supply has been switched off, the mass of
copper formed can be measured.

(2)

5€¢Uh¢wr~wdﬂomm10% and ke

.-'III\ —
\(/ﬁ ResultsPlus
Examiner Comments

This response gained no marks. Whilst there is reference to measuring
the mass, unfortunately the candidate has stated to measure the mass
of the electrolytes rather than the electrode.

Candidates should take care with the use of key terms, especially in

subjects such as electrolysis where different terms which are very

similar refer to different aspects of the topic area or practical, for
example electrolysis, electrode, electrolyte and electrode.

(i) Describe how, after the power supply has been switched off, the mass of
copper formed can be measured.

(2)
............ NCOSUTe.  Ane. . MO0SsS o Yne  ooode. neeoce

................ onen... QEKC NG CNONGR  waN. 0% he . 0ASS....
O QL s

\{/K ResultsPlus
Examiner Comments

Although the candidate refers to measuring the mass of the anode this
was still allowed and one mark awarded for measuring the mass
before and after.
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(ii) Describe how, after the power supply has been switched off, the mass of
copper formed can be measured.

By Aalhing... e m&w«%mmm Ao
umm“ut&bw‘fm *

N

‘i&jR&suﬁsﬂm
Examiner Comments

A good answer that scored both marks.

Centres should ensure that candidates are carrying out core practicals

in class and candidates should ensure that they are familiar with the

methods and be able to explain, in terms of the chemistry, why
different steps in the methods are carried out.

33 GCSE Combined Science 1SC0 1CH



Question 4 (¢)

Part (c) of question 4 asked candidate to calculate the number of copper atoms in 74mg of
copper. Few candidates released that they needed to convert the mg to g and so few gained
the full 3 marks.

A good proportion scored 2 marks for amount of copper and then multiplying by the
Avogadro constant.

Where candidates scored just 1 mark, it was often because they calculated the number of
moles then divided by the Avogadro constant rather than multiplying.

(c) In another experiment, 74 mg of copper is formed.
Calculate the number of copper atoms in 74 mg of copper.

(relative atomic mass Cu = 63.5; Avogadro constant = 6.02 x 10
(3)
i :*"fL_.-] = Mess

PRS2 e — '}:-'{'5':""""& ....... N N e e s TR

’t‘,b‘} s

LY )
N / ResultsPlus
/'-—-.‘: Examiner Comments
In this example, the candidate scored just 1 mark. They have not
converted mg to g so do not gain the first marking point.

With error carried forward, the second mark for finding the amount of
copper was awarded.

Unfortunately, the last mark could not be awarded, although the
candidate has correctly multiplied by Avogadro's constant and
evaluated it correctly, they have then given 7 on the answer line rather
than 7 x 1023 and so have given two contradicting answers.
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(c) In another experiment, 74 mg of copper is formed. Cor~2a
—> A Re

Calculate the number of copper atoms In@f copper. — 0 ] q_,
(relative atomic mass Cu = 63.5; Avogadro constant = 6.02 x 10%)

z“ 1]
number of atoms = _f . b 7-)‘1.]0

¢ ResultsPlus

Examiner Comments

A good answer that scored all three marks.

(¢) In another experiment, 74 mg of copper is formed.
Calculate the number of copper atoms in 74 mg of copper.

(relative atomic mass Cu = 63.5; Avogadro constant = 6.02 x 10%)
(3)

fﬂu—GET)YBmLx1a13
...................... ":?-Q?—'X[le

number of atoms = .0 2% f.@?.b-
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N &{ ResultsPlus
/--.. Examiner Comments

This example gained two marks. The candidate has missed the first
mark only for not converting the amount of copper.

(c) In another experiment, 74 mg of copper is formed.
Calculate the number of copper atoms in 74 mg of copper.

(relative atomic mass Cu = 63.5; Avogadro constant = 6,02 x 10%)
(3)

........ T B LTI - . T
099x 8. 00108 = 2. BIRIAG XN

number of atoms = 232??“5’*]017 ...........

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

In this example, the candidate scored 1 mark. They have not converted
the mass of copper to g and so did not gain the first marking point.
They then multiplied the mass by the relative atomic mass rather than
divided so did not gain the second marking point. With error carried
forward, the last mark was scored for multiplying their answer by the
Avogadro constant to gain the last marking point.
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Question 5 (a)

Candidates found it hard to name the other product of the reaction between copper oxide
and dilute sulfuric acid with a small proportion of the cohort gaining the mark for water.

In some cases, candidates did not read the question carefully and either gave the product as
copper sulfate rather than the other product, water, or gave one of the reactants.

5 Crystals of copper sulfate are prepared by reacting copper oxide, a base, with
dilute sulfuric acid.

(a) Name the other product of this reaction.
(1)

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

This example scored the mark.
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5 Crystals of copper sulfate are prepared by reacting copper oxide, a base, with
dilute sulfuric acid.

(a) Name the other product of this reaction.
(1)

LGOS OWKSR

e N\

N

ﬂ ResultsPlus
Examiner Comments

This example scored no marks as the candidate has given a reactant
rather than a product.

e N\

"’V | ResultsPlus
\-/

) Examiner Tip
Take care that you read the question carefully and, if you have time,
check through your answer to check that your answer makes sense
with the question set.
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Question 5 (b)

In another practical scenario, candidates found it hard to explain how the student would
know when to stop adding copper oxide when making copper sulfate crystals with the
minority scoring full marks.

Many candidates thought that the reaction would produce a gas and so therefore stated that
they would stop adding the copper oxide when the fizzing stopped.

(b) During.the experiment, a spatula measure of copper oxide, a black powder, is
added to warm, dilute sulfuric acid in a beaker.

When the mixture is stirred, the black powder disappears and the mixture turns
pale blue.

The student then adds more copper oxide until the maximum amount of
copper sulfate is formed without wasting copper oxide.

Explain how the student knows when to stop adding copper oxide.
(3}

R T é/m,aamcz’ef-&ruﬁﬁrmdfﬂm
DTV ke TR

............... G 2 e T A — . L

WM e ol or o Wmmm@

ﬂ ResultsPlus
Examiner Comments

This example gained all three marks. The candidate has a clear
understanding of the practical stating that the copper oxide will stay at
the bottom of the beaker and explains that this is because all the
sulfuric acid has been used up because the copper oxide is in excess.

39 GCSE Combined Science 1SC0O 1CH



(b) During the experiment, a spatula measure of copper oxide, a black powder, is
added to warm, dilute sulfuric acid in a beaker.

When the mixture is stirred, the black powder disappears and the mixture turns
pale blue.

The student then adds more copper oxide until the maximum amount of
copper sulfate is formed without wasting copper oxide.

Explain how the student knows when to stop adding copper oxide.
(3)

wmnmistops{urnnngpaumu.ﬂ. :

N\

ig ResultsPlus
Examiner Comments

A common answer that did not score was that the solution will no
longer turn pale blue.
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(b) During the experiment, a spatula measure of copper oxide, a black powder, is
added to warm, dilute sulfuric acid in a beaker.

When the mixture is stirred, the black powder disappears and the mixture turns
pale blue.

The student then adds more copper oxide until the maximum amount of
copper sulfate is formed without wasting copper oxide.

Explain how the student knows when to stop adding copper oxide.

f

ﬂ ResultsPlus
Examiner Comments

Some candidates stated that the copper oxide would no longer
‘dissolve’. This was allowed and one mark awarded.

."f H'

“’\Vj ResultsPlus

| Examiner Tip
Centres should ensure that candidates are carrying out core practicals
in class and candidates should ensure that they are familiar with the
methods and be able to explain, in terms of the chemistry, why
different steps in the methods are carried out.
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Question 5 (d)

Candidates were generally able to describe how the arrangement and movements of the
particles changes as crystals are formed from a solution. However, some candidates tended
to focus on the arrangement and movement of the particles in the solid but not the solution
therefore limiting their mark to two out of the three available marks. A noticeable number of
candidates went on to talk about evaporation and the arrangement and movement of
particles in a gas as well. This did not contradict any marks already awarded, but did mean
that time was lost on this part as it was not necessary to answer the question.

(d) When some water is removed from the aqueous solution of copper sulfate,
crystals of copper sulfate are made.

Describe how the arrangement and movement of the particles change as crystals
are formed from a solution.

(3)

o SALISARS..... ALERRTR 0. . JARSS

N { ResultsPlus
/'--. Examiner Comments

This good answer scored three marks. The candidate states that the
particles are arranged in a random order when in solution and that,
when the crystal forms, the particles are lattice or rows, either of which
could have scored, and they vibrate around a fixed point.
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Question 5 (e)

Candidates found it challenging to explain if the copper oxide had been oxidised or not with
very few scoring full marks. Candidates found it hard to comprehend that the copper would
be neither oxidised or reduced with many stating that the copper had been oxidised and had
lost electrons.

A number of candidates seemed to think that the fact that there is only one oxygen in CuO,
but four in CuSO4, indicated oxidation had occurred. In other cases, there seemed to be a
belief that the Cu2+ ion was only formed when the CuSO4 formed and hence electrons were
lost during the reaction. For those candidates scoring both marks the idea of no loss or gain
of electrons was given much more often than the idea that the charge or the copper ion had
not changed.

Many identified the OILRIG pneumonic; few were able to correctly apply it.

(e) In this reaction, copper oxide, CuOQ, forms copper sulfate, CuSO,. @} %

Explain, in terms of electrons, whether the copper in copper gxide has been
oxidised, has been reduced, or has not been oxidised or reduced.

O~ Skt 6 Cing Shnot L (2)
ﬁ .....................
Co PPr oOx: Erem  Cpp sulfe Luoy [V

N
\/ { ResultsPlus
/--._ Examiner Comments

This answer scored no marks.
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(e) In this reaction, copper oxide, CuO, forms copper sulfate, CuSQO,.

Explain, in terms of electrons, whether the copper in copper oxide has been
oxidised, has been reduced, or has not been oxidised or reduced.
(2)

he  coppor oxide  hay  boen  Oxoowred,

Us nay. ok on Uﬁwtm ..................................

Z ResultsPlus

Examiner Comments

This answer scored no marks.

(e) In this rea;cﬁ'on, co;?ﬁ'é‘r ::u;lde, CuO, forms goﬁ;ér sulfate, CuSO,. Y

Explain, in terms of electrons, whether the copper in copper oxide has been
oxidised, has been reduced, or has not been oxidised or reduced.

(2)

1o \os reitrer Oxicliaed o yeduosd betause
£ LB QN ionic. ompoud berae the
ot (L0 Qrd Qrter the ieodsion CCuSQH)
SRS Sleskitet 0L Bess IO hOF

¢ ResultsPlus

Examiner Comments

A good answer that scored both marks.
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(e) In this reaction, copper oxide, CuQ, forms copper sulfate, CuSO,.

Explain, in terms of electrons, whether the copper in copper oxide has been
oxidised, has been reduced, or has not been oxidised or reduced.

(2)
Ik Mal not beon oyoliieol ov e ducld  af + a4+

10+ o qouned oreaen, RedulHoOW 1§ o ©F R kng

ool oxdl+1on L ¢ |108SS o€ plockrong
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N &{ ResultsPlus
/'--. Examiner Comments

This example scored 1 mark. The candidate states that copper has not
been oxidised or reduced to gain the first mark. They go on to state

that the copper has not lost or gained oxygen - the question asks for

the explanation in terms of electrons and this was ignored. The
candidate then gives the definitions of reduction and oxidation in

terms of electrons, but doesn't actually state that copper has not lost
or gained electrons, so the second mark was not awarded.
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Question 5 (f)

In the last part of question 5, candidates were asked to calculate the mass of copper sulfate
that was dissolved in a solution. A good proportion were able to calculate this correctly.
Where candidates lost the mark, it was generally because they divided rather than multiplied

the concentration by the volume.

(f) In another experiment, a copper sulfate solution with a concentration of
39.875gdm™ is used.

Calculate the mass of copper sulfate dissolved in 0.300dm’ of this solution.

(1)
281D /9200, 21722 S Vbbb,

mass=....022.:. %2 @

ﬂ ResultsPlus
Examiner Comments

The candidate has divided the concentration by the volume rather
than multiply and so scored no marks.

(f) In another experiment, a copper sulfate solution with a concentration of
39.875gdm™ is used.

Calculate the mass of copper sulfate dissolved in 0.300dm’ of this solution.

i

m

~0-0

ﬂ ResultsPlus
Examiner Comments

The candidate has divided the volume by the concentration rather
than multiply and so scored no marks.
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(f) In another experiment, a copper sulfate solution with a concentration of
39.875gdm™ is used.

Calculate the mass of copper sulfate dissolved in 0.300dm’ of this solution.

ok 39,818 .x.0.300 :11.9626 .

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

% ResultsPlus

Examiner Comments

A good answer which scored the mark.
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Question 6 (a)(i)

Candidates found it challenging to give the empirical formula of the molecule shown, with
many simply listing elements and giving the numbers of atoms present rather than giving

their answer as an empirical formula.

6 (a) Figure 5 shows the structure of a molecule of compound S.

I

; c::ﬁmS P
-\T/c-;} - H
H C\Tfﬁc\H b
H H
Figure 5

(i) Use Figure 5 to deduce the empirical formula of compound S.
(1)

............... C &HSN‘LQQ.L

N i{ ResultsPlus
/'--. Examiner Comments

A good answer which gave the answer as an empirical formula to gain
the mark.
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6 (a) Figure 5 shows the structure of a molecule of compound S.

s o

g W -6 s

(1)

\(/< ResultsPlus
Examiner Comments

Some candidates were clearly unsure what empirical formula meant
and added up the numbers rather than giving a formula, as in this
example which scored no marks.

94\ ResultsPlus
K

) Examiner Tip
It is important that candidates know the different types of formula that
they could be presented within an exam and what is meant by each.
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6 (a) Figure 5 shows the structure of a molecule of compound S.

Figure o >

(i) Use Figure 5 to deduce the empirical formula of cnmpméud S.

.............. SCHNO, T

ﬂ ResultsPlus
Examiner Comments

Symbols for elements were allowed in any order, as in this example
which scored the mark.
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6 (a) Figure 5 shows the structure of a molecule of compound §.

SR

‘WT)( Sp )‘ Cusoon /
* \;\Pdm%e,n ;
— Y oax.x\

%&M s
(I) Use Figure 5 to deduce the empirical formula of compound S.

(1)
iﬁ ResultsPlus
Examiner Comments

Candidates who simply listed the elements and numbers present did
not score as this is not an empirical formula.
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Question 6 (a)(ii)

Candidates found it fairly straightforward to state which of the three substances were pure
or impure. Most candidates were then able to show an understanding that pure substances
have a fixed melting point and impure substances melt over a range of temperatures.

Some candidates had problems articulating this final point and it was often not clear if they
thought impure substances have multiple melting points as opposed to melting over a range.

In some cases, candidates were not clear with their justifications describing the melting
points as ‘accurate’ or ‘precise’, these terms were ignored.

Another common error was where candidates wrote correctly about ‘B and then in next
sentence wrote ‘A and B' instead of ‘A and C' - a clear example of rushing and not reading
their own answer.
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(i) The melting points of three samples of $ are shown in Figure 6.

A 160-164

B 166

£ 163-165
Figure 6

State whether each of these samples, A, B and C, Is pure or impure and justify
your answers using the information in Figure 6.
(3)
B2 e, .,mg,.,.....as,,,..,.mng;,,.......a;fr..r.mg.xkingwp.ﬁ.i.nta....r.mdur...sa.....muat ................................
(of\konn ‘ S IR, O 28 Naenty,

D2 pu(ﬁ Ao & @nw& Me.ttmg QOiNk,..0 nhj.....mn}mnx ..... ave. element.

........‘....«.‘..‘.‘..‘....E..!.}s.s:,d..‘.«....c,l}mp.nsnmn B e

2 ResultsPlus

Examiner Comments

A good, well-presented answer, that scored the full 3 marks.
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Question 6 (b)

Part (b) of question 6 was generally well answered with a good proportion of candidates
being able to calculate the distance the spot of compound s moves as 0.528.

A common incorrect answer was 10.9, where candidates had divided the distance moved by
the solvent front by the Rf value. Candidates should have thought twice about this answer as

itis more than 1.

(b) A scientist uses chromatography in an investigation of compound S.
In the conditions used, compound S has an R; value of 0.22.

Calculate the distance the spot of compound S moves if the solvent front has

moved by 2.4cm. -
Ry valwoe g‘u?Kuw:::ﬂ;%h;meJmJ
I o 3 L T _%’;_'
TS T Ty S0 il = W YT CLLGQ T ————
distance =... 0 028 _m

V { ResultsPlus
/--._ Examiner Comments

A good answer that scored both marks.
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(b) A scientist uses chromatography in an investigation of compound S.
In the conditions used, compound $ has an R value of 0.22.

Calculate the distance the spot of compound S moves if the solvent front has
moved by 2.4cm.

(2)

distance = GQq

The candidate has divided the Rf value by the distance the solvent
front had moved and so scored no marks.
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(b) A scientist uses chromatography in an investigation of compound §.
In the conditions used, compound $ has an R; value of 0.22.

Calculate the distance the spot of compound S moves if the solvent front has
moved by 2.4cm.

N

ﬂ ResultsPlus
Examiner Comments

This answer scored no marks as they have divided the distance moved
by the solvent front by the Rf value.

."f H'

- V ResultsPlus

| Examiner Tip
Candidates should be aware that the Rf value must be less than one as
the spot cannot move further than the solvent.
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Question 6 (¢)

The last question on the paper was a 6-mark question with a levels-based mark scheme.
Candidates were asked to explain the difference in boiling points of sodium chloride and
water and to choose a method to separate the sodium chloride solution into pure, dry
sodium chloride and pure water.

It was pleasing to see that the vast majority were able to access the question well and make a
good attempt at an answer.

When discussing the difference in boiling points, many candidates referred to NaCl having
stronger bonds than water or water having weaker covalent bonds than NaCl's lonic bonds.
However, the covalent bonding and intermolecular forces were frequently seen when
describing sodium chloride also.

The most successful candidates clearly linked the correct bond type to the energy needed to
break the correct bonds/forces.

The underlying principles behind the separation technique and the ability to articulate this
was an issue for many candidates. Candidates that knew that Distillation could be used to
separate the sodium chloride and water often lacked knowledge of the names of apparatus
used in the process.

Many candidates failed to address that both pure water and pure, dry sodium chloride were
wanted at the end of the process, so evaporation and crystallisation were often seen instead
of distillation.

In some cases, instead of separating the saltwater mixture, some candidates attempted to
separate the elements of sodium chloride and then hydrogen and oxygen from water.
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*(c) A solution of sodium chloride in water needs to be separated to obtain a sample
of pure, dry sodium chloride and a sample of pure water.

Figure 7 shows the boliling points of sodium chloride and water.

sodium chloride 1465

water 100

Figure 7

Explain this difference in boiling points in terms of the structure and bonding of
sodium chloride and water and how this difference is used to choose a method to
separate sodium chloride solution into pure, dry sodium chloride and pure water.

(6)
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ﬂ ResultsPlus
Examiner Comments

In this example response, the candidate has given a very good
explanation of the difference in boiling points between sodium
chloride and water.

However, they have not explained how you could separate a mixture of
the two and so cannot move into Level 3.
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*(c) A solution of sodium chloride in water needs to be separated to obtain a sample

b(ﬂl(&ﬂ ........... ﬂiﬂwﬂ. wfw\ [&f.‘.h.ti. ......... e Ha.u means iF..
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ob sedium chlode

of pure, dry sodium chloride and a sample of pure water.
Figure 7 shows the boiling points of sodium chloride and water.

sodium chloride 1465

water 100

Figure 7

Explain this difference in boiling points in terms of the structure and bonding of
sodium chloride and water and how this difference is used to choose a method to
separate sodium chloride solution into pure, dry sodium chloride and pure water.
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/'--". Examiner Comments
In this example response, the candidate stated that the bonds in water
are covalent.

They go on to say that sodium chloride is high because it has strong
intermolecular forces of attraction and that it has a strong lattice
structure - the lattice part is true, and can be credited.

They state that they can be separated using crystallisation which is
incorrect and ignored.

The answer therefore scores 2 marks for two basic facts about the two
substances.
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*(c) A solution of sodium chloride in water needs to be separated to obtain a sample
of pure, dry sodium chloride and a sample of pure water.

Figure 7 shows the bolling points of sodium chloride and water.

.
\ontc — | sodium chloride 1465

water 100
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Explain this Fterms of the
sodium chloride and water and how this difference is us
separate sodium chloride solution into pure, dry sodium chloride and pure water.
' ' (6)
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Examiner Comments
In this example response, the candidate has given an explanation of

the boiling points of sodium chloride and water and how to separate
the two using distillation.

Full credit in Level 3 was awarded.
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Paper Summary

Based on their performance on this paper, candidates should:

e Ensure that they are familiar with formula of common elements and compounds in the
specification and know which elements are diatomic.

e Ensure that they are familiar with the core practicals in the specification.

e Ensure that they are familiar with common laboratory equipment names and uses and
equipment specific to core practicals.

e Try to use a methodological approach when asked for description of a practical or part of
an experiment.

e Take care with key terms such as electrolysis, electrode, electrolyte and electrode.

e Learn to use information from the stem of the question to inf orm answers.

e When working through calculation questions, try to use a logical approach when setting
out working.

e When calculations are required, ensure that working is shown so that intermediate marks
and error carried forward can be applied where necessary.
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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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