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Introduction

Paper 1SCO/1CH is the first of two chemistry papers in the suite of six papers for the
Combined Science Higher Tier GCSE. All six questions are also found in paper 1 of Higher Tier
GCSE Chemistry. Some of the earlier questions in the paper overlap with Foundation Tier
GCSE Combined Science and GCSE Chemistry.
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Question 1 (a)(i)
Nearly all candidates could complete this simple piece of balancing.

(a) () Complete the balanced equation for the reaction by adding a number in front

of HCl(aq).
(1)
Ba(OH)y(s) + ....Z....HCllag) — BaCly(aq) + 2H,O(l)
_ Bzf'o-._rl_wg,, Clza Bowl v 22 MpOsZ

JAN /
y ( ResultsPlus

b/-----. Examiner Comments
It is a good idea to count the number of atoms of each element as this
candidate has done.
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Question 1 (a)(ii)

Many candidates talked about fizzing/ bubbles as this seems to be a common default answer
for an observation; it appeared that they were not proficient in using the state symbols to
deduce what would be seen. The best answers talked about the solid “dissolving”, with only a
small number referring to the barium hydroxide actually disappearing. Any answers to do
with the solution talked about a colour change occurring - again a common default answer.
Some candidates referred to a type of reaction eg neutralisation or displacement - whether
correct or otherwise, not an observation.

(ii) State what you would see during the reaction.

[,
\ \,

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

Many candidates automatically give fizzing as an observation even
when no gas is formed.
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Question 1 (b)(i)

A pH probe was a more common response than a pH meter, which is piece of equipment
schools are encouraged to demonstrate or to get students to use. Many candidates

mentioned some form of indicator - including iodine in a few cases.

(i) Name a piece of equipment that could be used to measure the pH of a

substance more accurately than universal indicator paper.

N 7
A

-
-

ResultsPlus

Examiner Comments

Litmus paper cannot be used to measure pH.
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Question 1 (b)(ii)

The most common way of scoring marks was to say that stirring would make the barium
hydroxide dissolve, and that this would cause the substances to react or speed up the
reaction. Quite a few candidates talked about how this gave accurate results - but were not
able to link stirring to giving a homogenous mixture and hence an accurate pH.

7 GCSE Combined Science



Question 1 (b)(iii-iv)

On the whole the graph was well drawn and the majority of candidates scored well for
accurate plotting and a smooth S-shaped curve. There were a few (non-scoring) bar-charts,
and it was unfortunate that some candidates either drew no line at all, drew multiple lines or
just drew from dot to dot. The prediction of the pH for 4.5 spatulas was in most cases spot
on, or close enough. Those that lost the mark here tended to have non-vertical lines on their
working out which yielded an inaccurate answer.
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(iv) Use the graph to find the pH of the mixture when 4.5 spatula measures of
barium hydroxide are added.
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’Y/ﬁﬂesuﬁs@iﬁ
Examiner Comments

The points are plotted correctly, but a rather careless curve has been
drawn.
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(iv) Use the graph to find the pH of the mixture when 4.5 spatula measures of
barium hydroxide are added.

pH of the mixture = ...... 55
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N ﬁ{ ResultsPlus
/'--.. Examiner Comments

The points have been plotted but the curve is incomplete.

4 \ ResultsPlus
\

| Examiner Tip
When taking a reading from a graph it is a good idea to add lines from
the axes as here, but a ruler-drawn line is more likely to give a correct
answer.
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Plot a graph of the pH of the mixture against the number of spatula measures

of barium hydroxide.
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(iv) Use the graph to find the pH of the mixture when 4.5 spatula measures of
barium hydroxide are added.
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N ﬁ{ ResultsPlus
/'--.. Examiner Comments

When drawing a curve, draw a single line on your graph. Here, this is
not the case, and also the line does not start at the first plotted point.
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Question 2 (a)(ii)

Unfortunately, the majority of candidates fell back on using electrons as the means of
conduction, stating whether delocalised electrons could move or not and hence scoring 0
marks. Some talked about unspecified particles. Fewer mentioned ions fixed in a solid lattice
which could then move in solution.

Send . Sodium. COTRoncke.  nas  NO._de\acalised ek tons, SO k.

ﬂ ResultsPlus
Examiner Comments

It was a common error to talk about delocalised electrons.

............. cwhen. (... olutivn.. e on). disolve oad e la).ae o
LAee o e So.me. con. (ury e tew ot (2 chuge (elecktity) /.

e § G LG, ANAKGIR. LLADNGE PL. ..
Quered) o (AOW -

AN

%j ResultsPlus
Examiner Comments

An example correctly using ions - however, it does not say why the
ions cannot move in the solid.
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Question 2 (b)

The majority of candidates gained marks on this question, perhaps assisted by the stated
equation. Common errors were careless calculation of Mr for the compound (23 + 12 + 16 =
51, for example), and/or using 23 instead of 46 for the sodiums. It was notable that even with
the stated equation some candidates put the numbers the wrong way round in the division.
There were some rounding errors.

............................. f:é}( 12D 1x@) e (13D 2 lo g

percentage by mass of sodium = | L(- > +29..

\/ / ResultsPlus

Exa miner Comments

Show working in calculations. It is not perfect here (there is no x 100)
but it can be followed.
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=S\ o
(relative atomic masses: C=12,0 = 16, Na = 23)

Czn.=vo .=\ b

iﬁ ResultsPlus
Examiner Comments

The candidate has all the working but has used 12+16+23 for the
numerator.
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Question 3 (a)

Many candidates were able to score by talking about the finite supply of ores or that
recycling uses less energy, that the ‘waste’ of metal resources is prevented or that less carbon
dioxide is emitted. Less successful responses talked about cost (which is not credited), or
giving generalised non-scoring answers such as “it is more sustainable” (why?) or “better for
the environment” (why?) or “takes less time”. Many talked about less mining but did justify
why mining is a problem.

................. IS easief and gater nhan  extach

N

Y ‘{ ResultsPlus
b/----._ Examiner Comments

You should learn scientific reasons for questions like this. This answer
did not score.

1.6 meany... ook 8. eariny,, RICED. OF.. OB, CON B
_______________ eracted.. N Lo 1e00gC

2. (e:;@u.:ng ....... CARRY AR mﬁna%gﬁampmmm%mmm
.............. %@,Nﬁmm&m‘smﬂeﬁcmmmmmm4

N

N 1{ ResultsPlus
/--.. Examiner Comments

Two valid scientific reasons are given here.
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Question 3 (b)(i)

Many candidates talked about simultaneous oxidation and reduction and scored a mark
(although quoting OILRIG by itself is meaningless). It was critical in this question to
distinguish between cadmium ions and cadmium atoms - the cadmium ions are reduced/
gain electrons was required. Inevitably, some candidates got the redox the wrong way round.
A small number failed to recognise that the reaction involves oxidation and talked about just
reduction or displacement - usually trying to link in the reactivity of cadmium or zinc. Some
talked about a transfer of positive charge.

CXP1aim wiy s QISPIaCeiment reacuiun Larn pe uesiinped da> a rneuaus reac .

e (3)

. L 'lﬂi - Donle -
Ar&lmmfﬁﬂfﬁrmI:'}Ogreachon)"““h .................................................
.............. Lohere  both.  oxidabtion and  reduction. takes .

&4

.................... 1Wdﬂ¢hms¢ob€{omm inc.ton, o tb....

N &{ ResultsPlus
/'--. Examiner Comments

This is an excellent answer, where cadmium ions and atoms and zinc
and zinc ions have been correctly referred to. (Ideally it would be 'zinc
atoms' but 'zinc' here was allowed).
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LO0R . LXIARTOA... (1055 . ARCIOALY..... QD

e XRAMLEOA (oA flecons ). napRens .

I 4 @ LGE Y@V T e

2 ResultsPlus

Examiner Comments

Oxidation and reduction are correctly described here - but they have
not been linked to THIS displacement reaction. Always use any
example/ equation you have been given.
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Question 3 (c)

Many candidates recognised that biological extraction was a slow process, and others talked
about a low yield instead. Some mentioned toxicity, and specifically sulfuric acid. General
statements about “damaging the environment” did not qualify without specific reasons, along
with responses that would never score - “it is expensive” or “bacteria will be a hazard".

coutd
......... %&rf@%ﬂmfqufﬂmmm{mﬂfamw
..................................................................................................................................................................................................... T
_'5 gt gliven

N

N 1{ ResultsPlus
/--.. Examiner Comments

Whilst harmful products are released, this answer is too unspecific to

score.
......... ) m.,.........s.‘.m's.........a....na.m...........fm...........dcr.........e,.mc.irm.‘js;ls;......,,...cn.g.?c.m..,,
ﬁ,ﬂk(’%b\@\m\ﬁ\ﬁb%ﬂ ........ DS BB PLONS AN v

N

Y ‘{ ResultsPlus
b/----._ Examiner Comments

This is a good scientific reason.
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Question 3 (d)

Many candidates recognised the need for a reaction with a more reactive element, with
carbon being the most common choice - although some failed to talk about the need to heat
it and just mixed the substances expecting a reaction to occur. Unfortunately, sodium and
potassium were not uncommon choices of a more reactive metal, not a good choice in a
laboratory. If electrolysis was chosen as the method it tended to score just 1 mark as
candidates did not then go into the need to melt the sample - instead they went on to talk
about how it would work in separating the lead and oxygen (not the practical description
asked for). Some tried to dissolve the insoluble lead oxide - melting is always the best choice
in these questions. Candidates who did not score gave a range of physical processes,
including fractional distillation, filtration and crystallisation, or non-laboratory methods such
as p hytoextraction and bioleaching.

(2)

\/ / ResultsPlus

Examiner Comments

This is a good answer explaining what needs to be done.
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<g£ ResultsPlus
Examiner Comments

The question says 'Describe how....". This answer does not say what
you would do, (heat with carbon) so only gets 1 mark.
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Question 4 (a)(i)

Most candidates did not appreciate that ions were necessary for conduction, and hence the
presence of ions was the reason that acidified water is an electrolyte. Many focussed on the
fact that it conducts electricity (so a conductor, but does not explain why it is an electrolyte).
Many linked electrons to why the solution conducted - see also Q02aii. Those that

mentioned ions could state that they moved to the electrodes, with H* being the most
commonly mentioned ion in the acidified water (followed by OH") with very few mentioning
S04%".

£}

...... Beddied  waxev. had chacged.  tons.. &Nk TN
.oxe. . amracked b0 He  opeoswety. .  charGed )

.......................... e OO0 AT AONE, Ak

N

Y 1{ ResultsPlus
/--.. Examiner Comments

This answer acknowledged that an electrolye needs free moving ions.

C\LCJ\

£}

N

Y ‘{ ResultsPlus
/--._ Examiner Comments

A common error was to talk about electrons in an electrolyte.
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Question 4 (a)(iii)

Not unexpectedly, half-equations are found difficult. Candidates should be encouraged to
balance the atoms first (quite a few did not include oxygen in any form at all). Then, the
charges can be balanced with electrons (it was pleasing to see that even when the half-
equation was not fully balanced, many included 4 electrons on the right-hand side of the
equation).

won » Q0% FMEY + deT

™,

[ ™, .
\/ / ResultsPlus
/---t Examiner Comments

Many candidates had improbable species to try to balance this half-
equation.

40H - ?-Hﬁwg*ht-

™,

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

In half-equations, the atoms and the charges must balance. Here,
whilst they do, hydrogen is not a product at the positive electrode.
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Question 4 (b)(i)
Many candidates scored 1 mark for some method of drying, but fewer talked about washing/
rinsing to start with. Some were clearly confusing this with pre-treatment of the cathode,

talking about the use of emery paper or sandpaper, which of course would remove all of the
deposited copper.

N { ResultsPlus
/--.. Examiner Comments

A fully correct answer.

Mt Shadld o he  cleaed . gnd... . foga.

NG
\( { ResultsPlus
/---. Examiner Comments

This answer says 'cleaned' - but how would you do this in a laboratory?
Give practical methods - as you did when doing the core practical.
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Question 4 (b)(ii)

Some candidates knew that cations move to the cathode (but some were too vague and just
said “ions”, or worse, said that anions went to the cathode). Far fewer got into the necessary
detail, and referred to reduction of copper cations or those ions gaining electrons, hence
forming atoms. Unfortunately, some felt that the cathode gained mass because of the
electrons being gained there, or because copper ions stuck to the electrode (without forming
ions).

Y O S-S G SV PR

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

This candidate had the idea of reduction, explained concisely but well.

WM mﬂw | *fa« o
b sl

\( { ResultsPlus
/‘--. Examiner Comments

Learn which ions go to which electrode - the cations go to the cathode,
not the anions. There they are reduced to form atoms which is why the
cathode's mass increases.
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Question 4 (b)(iii)

This question was not well understood, with answers ranging from “there is no reaction”, “it
was not left for long enough” to “it still has some copper in it”. Only a few understood that
the copper ions entered and left the solution at equal rates. Of those that had some idea,
sadly some thought that the blue colour was due to sulfate ions. Some suggested that the
solution was blue as it was alkaline.

O ¥aigin
b oppenmanet W 0ob __ corrae  becowdt  &6E  vint
uAGST. ~ENA0GE. .. COPRRY.... and.. Salpuc. il S eI ke

Pru%ﬁM.ﬁme‘bm ......................................................................................................................................................................

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

This might be heading towards a correct answer but is too vague and
inaccurate to score.
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Question 5 (a)(i)

This question was well answered with the majority of candidates gaining both marks for a
clear, well drawn and easy to read diagram with circles (which are not required, but very
helpful). Where a mistake did occur, one chlorine atom was sometimes missing an electron
(or the silicon had extras), atoms were mislabelled (S and C), the molecule was SiCl, or ionic
bonding was attempted.

Draw a dot and cross diagram of a molecule of silicon tetrachloride, SiCl,.

Show outer electrons only.

JAN

Y &{ ResultsPlus

/--.. Examiner Comments
A clearly drawn diagram with correct dots and crosses and clear shells.
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Draw a dot and cross diagram of a molecule of silicon tetrachloride, SiCl,.

Show outer electrons only.

¢ ResultsPlus

Examiner Comments

Count electrons carefully - chlorine is in group 7.
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Question 5 (a)(ii)

This question was well answered with many candidates quoting weak intermolecular forces
and then linking it to the energy required. Where incorrect, candidates either got the bonding
wrong - weak (covalent/ ionic) bonds, weak forces between atoms - or mentioned about less
energy being needed (than what?), or said that it was “easy to break” the forces.

...(h-:td..ha,u....*am...mr,.tti.hg..a.nd...hnxi.i‘;h&..Fa.iml....hﬂcnm...tneﬁ...n,u.a.tmpa.!....hmem:nx ...........

. dnciy .
CovAleny.cmpand ). WM NG An oot bend). dit. LY b, reas. Ao Ehey Mty ...

N

Y { ResultsPlus
b/“--. Examiner Comments

Bonds are not broken - only IMF. A common error.

a%qLWM&%mﬁawbdltﬁj

.-""P-J

Y &{ ResultsPlus
/--.. Examiner Comments

Read your answers to see if they make sense. Here, "....less energy to
break..." does not make sense - less than what?
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mmgwene*w%%\sﬂcpmmm ........... EQ.. ARk AR
APAYE - S0 1e5SS Lweae needed = (o Mp +bp

ResultsPlus

Examiner Comments

This candidate has the correct idea.
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Question 5 (c)
For a very standard question, answers were rather more variable that might be expected.

For diamond, the description was often reasonable but sometimes too vague - using the
correct terms such as giant lattice was most helpful. The idea that each carbon was joined to
four others was sometimes garbled. Many stated that diamond had strong bonds (so was
hard), or that it didn't conduct because there are no delocalised electrons . Some errors
included that diamond is tightly packed and so there is no space for electricity to move,
diamond has strong intermolecular bonds.

For graphite, many candidates seemed to know that each carbon was bonded to three
others, but again this could be garbled. They knew that graphite had delocalised electrons, so
could conduct. Some errors included that graphite has “spaces” so electricity can move
through them, graphite is in layers which can slide over one another, then it must be
malleable (c.f. metals) (rather than soft or flaky).

Despite the question asking about “these properties” (conductivity and hardness/ flakiness),
some wasted time discussing in detail the high (or low) melting point of the structures. The
language used about bonding was frequently inaccurate (giant covalent bonds).

Many answers were in Level 2 (3-4 marks) and usually linked in delocalised electrons to
conductivity or they talked about the structure without linking in hard/flaky. Many fewer gave
a detailed enough description and explanation to score Level 3 (5-6 marks). Good examples
of detailed explanations included: diamond is hard because it has lots of strong covalent
bonds which require a lot of energy to break; diamond doesn’'t conduct because each carbon
atom forms 4 covalent bonds, so it doesn’t have delocalised electrons that can move;
graphite conducts because it has delocalised electrons that are free to move; graphite is soft
because it has layers that are held together by weak forces of attraction so they can slide
past each other.
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Al . ‘:{'fw}wzﬂ fm;f)h;_,&'; OGO c:pma[w‘l‘

%Z ResultsPlus
Examiner Comments

This is a Level 3 answer. Whilst some material is irrelevant, it is well
structured and has sufficient detail.
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Y. oA ASW..... e N0.... nn& ho&hﬁ PO

'DMnﬁ\m;na.Mrﬂ_Pmm%n:}'mm ....... Q... AW

ResultsPlus

Examiner Comments

This is a Level 1 answer. Whilst quite a lot has been written, there is
almost no correct scientific infomormation relating to the question.
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Cﬂnﬂnlc & e ml«dﬁap(

" //“ﬁm J:M W a&%,

: Taphule. . lxo has. en. ZM::;‘A b@tbm a/w‘
el hn@ pe;vd‘ llﬁ al;i:wcd However,.. W{Z

Cenduck eleckrithy ek aad is cflen vzol lo
pMalts..elettrodaSe. o

%Z ResultsPlus
Examiner Comments

This is a Level 2 answer. Some of the material is incorrect, irrelevant or
contradictory, but there is sufficient explanation of some properties.
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Question 6 (a)(i)

The majority understood this easily, and referred to the bubble formation (“some bubbles” -
although some said “few bubbles”, identical to F) and the metal reaction. However, a small
number seemed to look at the box order in the table rather than the reactivity order and
talked about how G would have no reaction at all.

<)

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

The candidate has correctly stated the observations to be more
vigorous than F but less than D.
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Question 6 (a)(ii)

The idea of ‘dilute’ proved quite difficult to accurately define, with some candidates instead
defining a weak acid or mentioning pH, and surprisingly few mentioning concentration.
Strong acids were better defined - talking about the amount of H * ions and quite often ions
dissociating - but this was often mixed up with a concentrated acid.

%)
dilute

Mbm%@wph%w

IS ot el

B ST A L T S5 O =l o e S 2 TS

glcwwL—mecﬂa&ufm\:jubf-«fmmmﬂ

strong acid

tAC L Lo eV O e Tl own

N

N 1{ ResultsPlus
/---. Examiner Comments

Neither comment has correctly defined the terms.
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Question 6 (b)

Most candidates got the general idea here, calculating the moles and then multiplying by the
Avogadro number. However, there were many errors. At the first stage, the Mr could be
incorrectly calculated, or moles calculated as 325 + 16.25 = 20. Most then multiplied by the
Avogadro number, although some divided. The most common error was not multiplying by
15. Where errors were made, candidates with clear working were able to achieve part marks.

(4)

number of atoms = Lj.gtngo’lg

N,

ﬂ/ < ResultsPlus
b/-----. Examiner Comments

The correct answer, and well set out.

41 GCSE Combined Science



MG (a)
MO = iwaTwas=TAc). e

(1x 209 (8 m IG% N+ (Ur ﬂ(ﬂ 318 (MO
mm%iﬁ s

.Q..ﬂ&.!{&ﬁl.s.lﬁ..A ......... 3001107

number of atoms = 30““‘1 ..............

iﬁ ResultsPlus
Examiner Comments

A common error is illustrated here - omitting the x 15.
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Question 6 (c)

Many candidates calculated the number of moles of iron and copper correctly. Surprisingly,
there were a few who did all the hard work on moles and the ratio of 2:3 but then failed to
actually state which equation was correct. Some could not proceed because they tried to
calculate moles with an inverted fraction. A few others tried to turn the ratio into an empirical
formula. Others tried to prove it by balancing the equations instead. There were also many
responses involving random combinations of the numbers given. Some appeared to guess
equation 2 - with no justification this scored 0 marks.

)

et kDD, W0t
72

...................................................... Ac= 36 |Eguckion 7 is..\. . 633..

D6 : Cu0G... Jo (ffc/bemmpw = 06
gee 004 e o Bt 004

u
y

(Total for Question 6 = 13 marks)

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

This candidate used the expected method to find the 2:3 ratio, hence
equation 2.
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(relative atomic masses: Fe = 56,0, Cu = 63.5)

X004 o owmxsee ><:ﬂ
O BG.. =2 2 F2R A

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

/ ResultsPlus

Examiner Comments

This is an unusual method, but scientifically valid, and was fully
credited.
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Paper Summary

On the basis of the performance in this paper, candidates are advised to:

- learn how to interpret state symbols in equations to give expected observations

- practise how to deduce the electronic configurations of atoms and ions

- understand how conductivity is due to free electrons in metals and graphite, but free ions
in ionic solutions and liquids

- review thoroughly the core practical on copper sulfate electrolysis

- learn the difference between strong & weak acids and dilute & concentrated acids

- practise calculating number of moles

- show clearly all steps in calculations

use accurate and detailed scientific vocabilary in descriptions and explanations
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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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