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Introduction

Candidates generally performed well on paper 1C. Candidates had clearly read the Advance
Notice and were well prepared for most questions. Some of the extended response
qguestions were particularly well answered, most notably Q2(b)(iii), Q5(b) and Q8(b).
Candidates found questions difficult where they needed to apply their knowledge, most
notably Q3(b)(ii), Q3(c) and Q9(a)(iii). Most candidates performed well on calculations, most
notably Q9(c), where they were able to calculate the formula of a hydrated ionic compound
and Q9(b)(ii), where most candidates were able to perform a mole calculation. Ratios in
equations were a problem for some candidates and this was often missed. Many candidates
found questions relating to a practical context most difficult. Q4(c) proved challenging along
with Q6(a)(iv) and Q7(c)(iii). In extended response questions, many candidates did not answer
the question given and should be encouraged to draft their ideas first or tick parts of the
guestion off when they appear in the answer.
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Question 1 (a)
Question 1 was well answered by most candidates. Q1(d) caught some candidates out:

Period 1 of the Periodic table contains hydrogen and helium only; many candidates did not
realise this and gave an answer of 2 rather than 3.
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Question 2 (a)

Question 2 was well answered. Most candidates knew the changes of state. The
modifications to the method were well understood in Q2(b)(i) and most candidates knew to
filter the mixture in Q2(b)(ii).

Question 2 (b)(iii)

Many candidates answered Q2(b)(iii) very well and presented a concise and clear method to
produce pure dry crystals of sodium chloride.

(iii) Describe how the student can obtain pure dry crystals of salt from the
salt solution.

ﬂ Examiner Comments

Candidates need to ensure they are answering the question set. They
have been asked to produce crystals of salt from salt solution. The
comments about filtering at the start were therefore ignored as
filtering would add nothing to the method.

& “V ResultsPlus
<2

—_ | Examiner Tip
Read the question twice. Highlight what is important before answering.
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(iii) Describe how the student can obtain pure dry crystals of salt from the

salt solution.
_ Trom Hae smt sowhen, Sy G et

@PWWQM )W et weth
%msmd,,tu Sl (. msh—&akgpmm

ot W AR e
p?f"‘** p M’*

(4)

' ResultsPlus

Examiner Comments

A great answer that scores full marks.

{6\ ResultsPlus
Examiner Tip
Consider using bullet points or a numbered list to show a method

clearly.
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Question 3 (a)(i)

Candidates were familiar with fractional distillation and the uses of fractions in Q3(a). Most
knew the conditions for cracking in Q3(b)(i). Candidates answered the rest of the question
less well.

Question 3 (b)(i)

(b) One of the compounds in fraction D is tridecane (C;3H,5) which can be cracked to
form shorter-chain hydrocarbons.

(i) State the catalyst and temperature used in this cracking reaction.
(2)

catalyst

temperature

I.‘
I,
[} T

'\( ( ResultsPlus

/‘-—-—‘. Examiner Comments

Avoid giving a range for answers. The specification quotes 600-700°C
so the range given here doesn't score marks as 750°C is too high.
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Question 3 (b)(ii)
Q3(b)(ii) was poorly answered with most candidates scoring 1 mark.

(i) The equation shows an example of a catalytic cracking reaction.
C|3H25 —>» Cus + C2H4 + C3H5

Give two reasons why this reaction is important.

(2)
1Ak orenks..... Ao \mﬁmo)r\a.,mv\@dmcm
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ﬂ ResultsPlus
Examiner Comments

Candidates should think carefully about what the equation shows us.
Cq3Hygis being heated to produce CgHqg, a shorter alkane present in

the gasoline fraction and two very short alkenes. This answer only
scored 1 mark.

W4\ ResultsPlus

) Examiner Tip
Link your answer to the equation. Shorter alkanes are more flammable
than longer alkanes and are therefore more useful as fuels. Short
alkenes such as CoH,4 and C3Hg can be used to make polymers.
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(i) The equation shows an example of a catalytic cracking reaction.
C'BHH _+ CQH'IH- + c:H‘ + C’:H;

Give two reasons why this reaction is important.
(2)

1 whﬂmm;nlm.uh\wg—-cwnhmk%w@s-bsmﬁ“.mm ......
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ResultsPlus

Examiner Comments

This answer was clearly linked to the products in the equation and
scored the candidate 2 marks.
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Question 3 (c)

(c) Sulfur is an impurity in crude oil.
Explain why this is a problem for the environment.
(3)

Mheo audz ol s combusked, b eads wikh. oagen. le slpucas.
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ResultsPlus

Examiner Comments

This answer scored 2 out of 3 marks. The candidate understood that
sulfur reacts with oxygen forming sulfur dioxide but did not state that
sulfur dioxide dissolves in or reacts with water forming acid rain.

(¢) Sulfuris an impurity in crude oil.
Explain why this is a problem for the environment.

{3)
P AY.... A albuc igneio. ... T 00 AL Qe 2a. K.
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Examiner Comments

An excellent answer linking formation of sulfur dioxide from sulfur and
the formation of acid rain from sulfur dioxide.
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Question 4 (a)(i)

Question 4(a) was well answered by most candidates who were familiar with the formation of
rust and the conditions for rusting. Most candidates made the link between the increased
surface area of iron in Q4(a)(iv) and an increased rate of reaction.

4 A student uses the reaction between iron and oxygen to find the percentage of
oxygen in air.

The diagram shows the apparatus the student uses.

0 10|20 30 40 50 60 70 80 90 wocrn3

wet iron powder

(a) (i) State why the iron powder needs to be wet.
(1)
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Question 4 (b)

A number of candidates misread the volumes in Q4(b) or scored 1 mark for the volumes the

wrong way around.

(b) The syringe in the diagram shows the reading at the end of the experiment.

Complete table 1 to show the readings on the syringe.

Give both values to the nearest 1cm’.

syringe reading at start

syringe reading at end

change in volume in cm’

Table 1

(b) The syringe in the diagram shows the reading at the end of the experiment.

Complete table 1 to show the readings on the syringe.

Give both values to the nearest 1 cm’.

(2)
£l cm
,G(H}
65
(2)

syringe reading at start

\b

syringe reading at end

“4q%|

change in volume in cm’

65

Table 1

N

. .

/J L
ﬂ ResultsPlus
Examiner Comments

Read the question carefully. The question states the volume at the
start is shown in the diagram. These volumes are reversed.
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Question 4 (c)

Very few candidates scored 3 marks here as few appreciated that there was air in the conical
flask, gas tube and syringe making a total of 350cm?.

(c) The student repeats the experiment and obtains a different set of results.

Table 2 shows these results.

volume of air in conical flask and glass tube in cm’ 260

syringe reading at start 90

syringe reading at end 22
Table 2

Use the results from table 2 to calculate the percentage by volume of oxygen in

the air.
(3)

265

= 26.\§

LS

~ 262 /.

percentage by volume of oxygen inair = %

8
II ‘\
e

ﬂ ResultsPlus
Examiner Comments

Think where the air is coming from that is reacting. Also check your
answer. This is a sample of air, so the expected answer is around 20%.
This answer is too high as the candidate has only considered the air in
the conical flask and glass tube.
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{c) The student repeats the experiment and obtains a different set of results.

Table 2 shows these results.

volume of air in conical flask and glass tube in cm? 260

syringe reading at start %0

syringe reading at end 22
Table 2

Use the results from table 2 to calculate the percentage by volume of oxygen in
the air.

(3}
%6+ ae = 3WOem?
Qe - 22 : B8 cw *
-51 ® (G0 = Q.4
350
percentage by volume of oxygen in air = . . T

B
< " ( ResultsPlus

Examiner Comments

This was a perfect answer.
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Question 5 (a)(i)

Question 5 was well answered by most. Candidates knew the definition for isomers although
there was some confusion with isotopes. The relative atomic mass in Q5(a)(ii) was well
answered and most candidates knew the name of pentane in Q5(a)(iii).

Question 5 (a)(iv)

Many candidates did not score both marks here. Candidates need to appreciate that
branches do not occur on the end carbon and that there are multiple ways of drawing
methylbutane.

(iv) Draw the displayed formulae of the other two isomers.
(2)

Isomer 1 Isomer 2
e
o K )
' || ' -C-- e C.— o m— -
HeC—€C — & = ¢-¥ H': | i“
I i '
MM H o Vo=
\
H-C -~ M
\
H

y / ResultsPlus
/“"- Examiner Comments

These are both methylbutane so this only scores 1 mark.
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(iv) Draw the displayed formulae of the other two isomers.

{2)

R

;romer 1

R T
=il i — g =¥
N &
H-C =W
N

Isomer 2

ResultsPlus

Examiner Comments

Isomer 2 does not score as the candidate has drawn pentane.
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Question 5 (b)

In Q5(b) many candidates did not take the time to plan their answer or ensure that they
answered the question that was asked. A paragraph for ethane and one for ethene would
help to ensure every point in the question was covered.
(b) Ethane (C;Hs) and ethene (C,H,) both react with bromine.
Describe the differences in the reactions of ethane and ethene with bromine.

Refer to the conditions, the products and the types of reaction involved.
(5)

(TR 5 JYSPR PPN B el e

g ResultsPlus

Examiner Comments

A concise answer that scored full marks. The comment about colour

change was not asked for in the question so was ignored. There were

enough correct points in the answer so the incorrect formula of
dibromoethane could be ignored too.
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(b) Ethane (C,He) and ethene (C,H,) both react with bromine. ~H
Describe the differences in the reactions of ethane and ethene with bromine.

Refer to the conditions, the products and the types of reaction involved.
(5)

ol kawkthu*wmm?hrW ........................................
- whe eacked. . eeme A il bacame owndle.

™,

:, T—

ﬂﬂesuﬂsﬁm
Examiner Comments

Read the question carefully before starting. This candidate's answer
scored 0 marks as the question did not ask for colour changes.
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Question 6 (a)(i)

Many candidates understood rates of reaction and the collision theory in question 6. Many
coped well with a challenging calculation in Q6(a)(iii) although some candidates missed the
ratio in the equation. The graph was well drawn by most and the vast majority of candidates
knew how increasing the temperature would change the graph. When answering rate of
reaction questions, candidates need to appreciate that only changing the temperature
changes the energy of the particles. Particles do not have more energy at the start of a
reaction.

Question 6 (a)(iii)

(iii) The student uses 0.090 g of magnesium and 0.025 mol of hydrochloric acid.

Show by calculation that the hydrochloric acid is in excess.

2
Ma &+ 2Hct (2)
Mass = 0.0904 :
0 -®2gmel it i
e o rolec s mose
rEm
0-09p
2y o-nzﬁ?o-oaz-;;_

S O00P372¢ mel

" e 5110”‘,\

\/ / ResultsPlus

/"--.. Examiner Comments
Don't forget to use the ratio in the equation in a question like this. If
the candidate had shown 0.00375 moles of magnesium needs 0.00750
moles of hydrochloric acid, they would have scored both marks.
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Question 6 (b)(iv)

(iv) Explain why the rate of reaction is greatest at the start of the reaction.
(2)

. Aore. reacton., e Ywelic eney .o, frequend collisva. . more Yeachve of 1o

Y

.

ﬂﬂesuﬂsﬁm
Examiner Comments

The energy of particles does not change during a reaction. At the
beginning there will be more frequent collisions as the concentration
of the acid is higher (or the surface area of the magnesium is greater).

(iv) Explain why the rate of reaction is greatest at the start of the reaction.

(2)

™,

s

/j (-
ﬂﬂESUﬂSﬁlﬁ
Examiner Comments

A great answer that scores both marks.
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Question 6 (c)(ii)

To score full marks in Q6(c)(ii) candidates needed to link increased energy to successful
collisions.

(ii) Explain, in terms of particle collision theory, how increasing the temperature
affects the rate of reaction.

(3)

ﬂ ResultsPlus
Examiner Comments

2 marks scored here as there is no link to successful collisions.

(ii) Explain, in terms of particle collision theory, how increasing the temperature
affects the rate of reaction.

(3)

e Po/hdes kmz, more. &

P I % MW\L

............... l.!Ls.n.q.Qj......qm

ﬂﬂesuﬂsﬁm
Examiner Comments

This candidate scores full marks as they have correctly linked
increasing temperature to more energy and therefore an increase in
frequency of successful collisions.
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Question 7 (a)(i)

The calculations in question 7 were well answered by most candidates although many did
not give the A, of copper to 3 significant figures as stated in the question. Few candidates

gave a definition for isotopes that scored full marks.

7 This question is about copper and copper compounds.
(a) A sample of copper contains two isotopes.
«  Cu-63 with relative abundance 69.5%
+  Cu-65 with relative abundance 30.5%
() State what is meant by the term isotopes.

(2)

g AR SR eheanan k.
....... ¢ Mkors | (OuA. Exa Tuma invaamnieed

7 This question is about copper and copper compounds.
(a) A sample of copper contains two isotopes.
+  Cu-63 with relative abundance 69.5%
«  Cu-65 with relative abundance 30.5%

() State what is meant by the term isotopes.

(2)

......... Smnmh“Pﬂﬂmmm;:lm;dﬂn;erm,f

O 4 L2 T R = L A1 17 = .- SO

.‘

\( >4 ResultsPlus
/'-—-.. Examiner Comments

A definition for isotopes needs to contain a reference to atoms. These
candidates only scored 1 mark. If they had said atoms with the same
number of protons but different numbers of neutrons both marks
would have been scored.
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Question 7 (a)(ii)

(ii) Calculate the relative atomic mass (A,) of this sample of copper.

Give your answer to three significant figures,
(63X 695) +( 65X 30°5)

(00

(3)

- 3ol

A, of copper = 636[

.
™,
o

N
ﬂ ResultsPlus
Examiner Comments

Read the question. This candidate clearly understands how to calculate
an A, value but has not given their answer to 3 significant figures.
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Question 8 (a)

Many candidates showed a good understanding of the different properties of diamond and
graphite. Some answers, however, referred to properties such as melting and boiling points
which were ignored as this is not what the question was asking for. Candidates should take
time to plan their answers and consider separate paragraphs for diamond and graphite.
Candidates should also focus their answers on the properties in the question and should tick
these off when included in the answer.
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8 Diamond and graphite are giant covalent structures made of carbon atoms.

The diagram shows their structures.

& ER

Diamond Graphite

(a) Discuss the differences between diamond and graphite.

Refer to structure and bonding, electrical conductivity and hardness in
your answer.
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8 Diamond and graphite are giant covalent structures made of carbon atoms.
The diagram shows their structures.

R

Graphite

(@) Discuss the differences between diamond and graphite.

Refer to structure and bonding, electrical conductivity and hardness in
your answer.

um{ .................... Q... mk&bnmzlf\,&hﬂ%&lw@érm
useh .. .. .. cut t}-mugk ................... ucgfﬂaﬁkémq—acex
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N / ResultsPlus

/"--'. Examiner Comments
These answers show a very good understanding of the properties of
diamond and graphite. Candidates need to be careful about the use of
'intermolecular forces'. Layers of graphite are not molecules so
'intermolecular forces' is not correct here. However, 'weak forces
between layers' is perfectly acceptable.
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Question 8 (b)

Many candidates clearly understood why Cgn has a much lower melting point than diamond

or graphite. To score full marks here, candidates need to clearly identify what force or bond is
being broken and compare the energy required.

(b) Cg fullerene is a simple molecular substance made of 60 carbon atoms.

The diagram shows its structure.

The table shows the approximate melting points of diamond, graphite and

Cq fullerene.

diamond 4000
graphite 3600
Cyo fullerene 600

Explain why C, fullerene has a much lower melting point than diamond
and graphite.
(4)

<g ResultsPlus

Examiner Comments

Candidates need to be careful to be precise with what is being broken.
Although this answer mentions weak intermolecular forces it goes on
to mention breaking bonds. This question therefore scores 0 marks.
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(b) Cq fullerene is a simple molecular substance made of 60 carbon atoms.
The diagram shows its structure,

The table shows the approximate melting points of diamond, graphite and

C, fullerene.

diamond 4000

graphite 3600

Cg fullerene 600

Explain why Cg fullerene has a much lower melting point than diamond
and graphite.

@)
oRuNecene WS weak . dokenme\e U forces
wmondon 'k QR 08 youch..enefaw ko
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' ResultsPlus

’ Examiner Comments

A perfect answer that scored 4 marks.
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Question 9 (a)(i)

Most candidates answered Q9(a) correctly, although some wrote the names of the states
instead of the state symbols in Q9(a)(i).

Question 9 (a)(iii)

There
redox
Many

E@.CMQHW\QMQ*\Q“ 0S4 —r—

were many poorly expressed answers in Q9(a)(iii). When explaining why a reaction is a
reaction, candidates need to explain which reactant is oxidised and which is reduced.
answers lacked precision.

(ili) Explain why the reaction of yellow lead oxide with hydrogen is a
redox reaction.

(2)

\( ( ResultsPlus

/---; Examiner Comments

Be clear what is oxidised and what is reduced. Lead oxide (not lead) is
reduced as it loses oxygen and hydrogen is oxidised as it gains
oxygen. This answer therefore scored 1 mark.

(i) Explain why the reaction of yellow lead oxide with hydrogen is a
redox reaction.

(9an OF exygen) (2)
a"\dfi?ducjxaﬁ(i”iswft? Xy s

Qe daKing flace ok I st Ko e hadregen is. being.oxtdistl .
’W}nrmwo&ﬂf(hnwxsamwgawm)w\d»f*-tlmﬂandfﬁbd@

(eductd o fom ....... Lﬁa\d([mdaxux_slmggoysnm)

y : ( ResultsPlus

I‘/'--.; Examiner Comments

This answer scores both marks as it is clear what is being oxidised and
what is being reduced.
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Question 9 (a)(iv)

In Q9(a)(iv) many candidates did not score both marks as they failed to describe a test. Pure
water has a boiling point of 100°C scores 1 mark. Test the boiling point, if it's 100°C water is
pure scores 2 marks.

Question 9 (b)(ii)

Many candidates scored full marks in Q9(b)(ii). The most common reason for losing marks
was for incorrect application of the ratio in the equation.

(i} The red lead oxide used in the reaction has a mass of 5.484q.
Calculate the maximum mass of yellow lead oxide that could form.

[M, of Pb,O, = 685 M, of PbO = 223]

S Y/ 59520, 00F X 1L9=1.7F

\

y { ResultsPlus
/'-—-.. Examiner Comments

Don't forget the ratios in equations. This scores 2 marks as the
candidate has not used the 2:6 ratio.
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(i) The red lead oxide used in the reaction has a mass of 5.48g.

Calculate the maximum mass of yellow lead oxide that could form.

[M, of Pb,O, = 685 M, of PbO = 223]
(3)

‘b ﬂhu‘& O‘F M IED.& O('fdlt'.

548 6% 1 il

€2 Nole of ved |ead ovide = Mole of llav lead
oade
= 24{= I'*S
Mole o F 3ellw leod oxde = %Ma,

T Mags  (macitwem) D; H‘_)O: D3x —hzg = 5\3526

maximum mass of PbO = ............... 5'351 g
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Question 10 (a)

The dot and cross diagram for ammonia was very well answered by most candidates. In
Q10(b) few candidates knew, or could work out, the formula for ammonium carbonate as
(NH4),CO3

Throughout the question, there was confusion with the molecule ammonia and the
ammonium ion.

Question 10 (b)(iii)

In Q10(b)(iii) the test for ammonium ions was poorly understood. Candidates need to make it
clear that they need to add sodium hydroxide solution then test the gas produced with damp
red litmus which turns blue.

(iii) Describe a test for ammonium ions.
(3)

Yo, wawdd.. X Qt__m...dump__.f.{ece...o.ﬁ...red.....lihkm&...mear:..amd..plﬂte..xf.h...ﬂm..ﬂt.a .......................

AmaSolubicnn. Mok woidel. eontaia. ammanivna. 1ond. .. L8 commenivan.........

y { ResultsPlus
/--.. Examiner Comments

This candidate scored 0 marks. They didn't mention sodium hydroxide
and they were clearly testing the solution with red litmus.

(iii) Describe a test for ammonium ions.

(3)
00 sadives hydroxide Sol e
. ] as
LR T T A T N S ————
evolved

. menonle. Y. dasp. pirk. ks pmpet llve

y / ResultsPlus
/'--.. Examiner Comments

This concise answer scored 3 marks.
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Question 10 (c)(ii)

In Q10(c)(ii) many candidates did not answer the question. Many compared ammonia with
ammonium nitrate.

Candidates are encouraged to plan their answer before starting, as few candidates spotted
that ammonia being a gas could make it more problematic to apply to soil.
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Paper Summary

Based on their performance on this paper, candidates should:

e read the question carefully before starting their answer.

e ensure their answer addresses the points in the question.

e plan answers to longer answer questions.

e make sure they use ratios in equations.

e consider using bullets or numbers to help write answers that require methods.
e |earn chemical tests.
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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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