g Please check the examination details below before entering your candidate infoﬁ,%\ation h
rCandidate surname Other names 75»,0
K3
. (/o:’)
Centre Number Candidate Number '}O%
Q.
3,
%
%
Pearson Edexcel International GCSE (9-1)
. . Paper
Time 1 hour 15 minutes
reference
]
Chemistry
Unit: 4CH1
PAPER: 2C
- V,
[ You must have: Total Marks |
Calculator, ruler
" 7
" 7
Instructions
® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions.
® Answer the questions in the spaces provided
— there may be more space than you need.
® Show all the steps in any calculations and state the units.
Information
® The total mark for this paper is 70.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
Advice
® Read each question carefully before you start to answer it.
® Write your answers neatly and in good English.
® Try to answer every question.
® Check your answers if you have time at the end.
Turn over

©2022 Pearson Education Ltd.
P 7 0 7 0 2 A 0 1 2 8

) Pearson



DO NOTWRITE:IN:-THIS AREA

DO NOTWRITE IN-THIS AREA

DONOEWRITEINTHIS/AREA

Sjuawiajg ayj JO d|qe dIpolIad Yyl

%
&
é%% -1aquINU dJ|oYM )Ssaleau ay) 0} papunol usaq jou aey auLiojyd pue saddoa Jo sassew djuioje aAljejal ay|
&
a%oo ‘pPORIWIO Uddq dAeY (S0L—06 SJoquinu dlwo)e) spiounde ayj) pue (L/—8G Sioquinu djwioje) spioueyjue| ay/ .
&
&
N\
5
LLL 601 801 101 90l S0l 68 88 /8
pajednusyine wnjuabjusol E:_mwvm—_‘m._h\tmu wnpauyew wnissey wnuyoq wnibiogess wniugnp E:.WW%:E wniunoe wnipes wnipuely
AJIn} Jou Jnq papodal usaq aAeY 9| L —Z| | SJaquinu dlWOo}e YIm Sjusws|g mm_ sa N SH ug mw aa N OV ey 14
[cs2] [122] [goz] [222] [y92] [992] [z92] [L9z] [122] [9z2] [eze]
98 G8 ¥8 €8 z8 18 08 6. 8/ Ll 9/ G/ v/ €/ z. 15 95 GS
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosaw plob wnupeld winiput wniwso wniuays uaysbuny wnjejue) wniujey wnueyjue| wnLeq wniseeo
uy w od g ad 1L BH ny d 1 SO 9y M el JH ¥ eq s)
[zzel [oie] [60¢] 602 102 ¥0Z L0z 161 661 z61 061 98l ¥81 X218 8/l 6El /€1 £cl
¥S €S Zs LG 0S 6¥ 8P VA% of Sy 4% 157 Zv Ly 07 6€ 8¢ 1€
uouax aulpol wnunje} Auowue un wnipul wniwpes JOA|IS wnipejed wnipoyt wniuaynt wnpauyos) wnuapgAjow wnigolu wniuoaliz wnupA wnpuons wnipigns
ax I a1 qs us uj P By Pd uyy ny o1 ol aN iz A is aqy
LelL yxd) 8zl zzL 6LL GLL zLL 801 90l €0l LoL [86] 96 €6 16 68 88 G8
o¢ Ge ¥€ €¢ ze e 0¢ 62 8z 1z oz Gz vz €z zz 1z 0z 6l
uoydAuy aulwoliq wnjua|es oluesie wnjuewushb wnijieb ouiz Jaddoo 191U }|eqod uol assuebuew wniwoyd wnipeueA wniuey wnipuess wnijes wnissejod
1y ig as sy 99 e9 uz noy IN 09 a4 up 1 A 1L 28 eo M
¥8 08 6. G/ €l 0. g9 G'e9 65 65 95 GS zs X 8Y % (0] 6¢
8l Ll ol Gl vl €L 4 Ll
uobue auojyo anyns snioydsoyd uool|is wniuiwnie wnisaubew wnipos
Iy 19 S d IS v BN eN
(0172 G'Ge 4 e 8z 12 v €z
0l 6 8 L 9 S Jaquinu (uojoud) olwoje ¥ €
uoau auuonyy uabAxo usbou uog.eo uoioq aweu wniyiA1aq wniyy|
aN d (o] N 0 g oquiAs o1woje ag n
0z 6l 9l vl 4 Ll Sseuwl OIWO)e aAle[el 6 .
z ] Koy
wnijay uaboipAy
aH H
% L
0 . 9 g 1% € Z L

ELEm

p 7 0 7 0 2 A 0 2 2 8



Turn over »

BLANK PAGE

0 3 2 8

A

7 0 7 0

P

2

EOE.

A 2%«,/

LN

AT IN ,
e e %
lseesietet

OANSIAISN




%
%
Answer ALL questions. ’%5
%
%

%
Some questions must be answered with a cross in a box X. If you change your mind a”bgut an

answer, put a line through the box ¢ and then mark your new answer with a cross &@%

1 This question is about the unsaturated hydrocarbon, ethene.

The displayed formula of ethene is

“

2o

(b) Ethene is bubbled through bromine water until there is no further colour change.

Which of these is the appearance of the solution formed?

N

0
(|
(|

O N w >

colourless
orange
purple

red

p 7 0 7 0 2 A 0 4 2 8

ELEm

VIdY SIHLNIEILIIM LONOG

1ON-Oa

YISV SIHLNEILIEM

YISV SIHLENEILIIM 1ON-OC



 DONOTWRITEINTHISAREA DO NOT WRITE IN THIS AREA

DO NOTWRITE IN.-THIS:AREA:

4 4, A
(c) Ethanolis produced industrially by the reaction between ethene and steam. 6”/@
Ve
The equation for the reaction is %o%
CH,CH,(g) + H,0O(g) — CH;CH,OH(l) 6%4%
%,
(i) State the temperature and pressure used in this reaction.
(2)
temperature
pressure
(ii) Give the molecular formula of ethanol.
(1)
(Total for Question 1 = 7 marks)
. J
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2 This question is about gases in the air. ’%5
%
%
The pie chart represents the percentages of gases in dry, unpolluted air. Q’f»o%
Gases with percentages of less than 1% in air are called trace gases. %0%
%‘?%/

trace gases

gas”Z

(@) (i) Which of these is gas Z?

] A hydrogen
[J B methane
[J C neon

[ D nitrogen

(ii) Which of these is the approximate percentage of oxygen in dry,
unpolluted air?

L] A 0.04%
[J B 0.9%
[ € 21%
] D 35%
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(b) One of the trace gases is carbon dioxide.

(i) Identify two reactions that produce carbon dioxide by placing a tick (v") in Y,
two boxes. %

cracking an alkane

complete combustion of an alkane

reaction between magnesium and hydrochloric acid
rusting of iron

thermal decomposition of copper(ll) carbonate

(ii) Name an environmental problem that is caused by the percentage of
carbon dioxide increasing in the atmosphere.

(c) Rainwater is acidic because carbon dioxide dissolves in water to form
carbonic acid.

Acid rain is more acidic than rainwater because acidic pollutant gases also
dissolve in water.

(i) Give the name of the acid that forms when nitrogen dioxide dissolves
in water.

(Total for Question 2 = 8 marks)

7
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3 This question is about solubility.

(@) The graph shows the solubilities of copper(ll) chloride and sodium chloride at %OO
different temperatures.

100

90 copper(ll) chloride
80
70

Solubility in 60 sodium chloride

g per 100g

of water 507

40
30
20

10

0 | | | | | | | | | |
0O 10 20 30 40 50 60 70 80 90 100

Temperature in °C

(i) Determine the temperature at which copper(ll) chloride and sodium chloride
have the same solubility.

Show on the graph how you obtained your answer.

temperature = ... °C

(i) A saturated solution of copper(ll) chloride in 100 g of water is cooled
from 40°C to 10°C.

Determine the mass, in grams, of copper(ll) chloride that crystallises.

mass of copper(ll) chloride = ... g

acom MR KO0 Turn over
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4 ,% )
(iii) Calculate the solubility of potassium chloride in grams per 100 grams of wg”rﬁ%r.
%oé,Z)
/O%“%b
%,
%
%
solubility = ... g per 1009 of water

(iv) Suggest why the student’s method is not suitable for determining the
solubility of hydrated copper(ll) sulfate.

(Total for Question 3 = 9 marks)

\. J
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4 This question is about the reactions of Group 1 metals with water. ’%5

%

%

(@) A teacher adds a piece of sodium to some water containing universal indicator. Z}Cb,))
%,
piece of sodium %

12

water containing
universal indicator

The equation for this reaction is
2Na(s) + 2H,0(l) — 2NaOH(aq) + H,(g)

The sodium floats on the surface of the water and the universal indicator changes
colour because an alkaline solution is formed.

(i) Give two other observations.
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4 4, A
: . . %,
(b) The diagram represents an atom of lithium and an atom of sodium. ’%5
Yo
%,
@
‘%,
%,
%
%
lithium sodium
(i) Give a reason why lithium and sodium have similar reactions with water.
(1)
(i) Explain why lithium is less reactive than sodium.
(3)
. J
13
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%
(c) The teacher adds 0.150g of lithium to an excess of water and collects the %’%ﬁ
hydrogen gas produced. ‘%%
The equation for the reaction is O%*%o
3
2Li(s) + 2H,0() — 2LiOH(@q) + Ha(g) @%@
The teacher collects 254 cm’ of hydrogen gas at room temperature and
pressure (rtp).
Show by calculation that 1 mol of hydrogen gas has a volume of approximately
24000cm’ at rtp.
(4)
(Total for Question 4 = 11 marks)
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16

Hydrogen peroxide solution decomposes to give water and oxygen gas.

The equation for this reaction is
2H,0,(aq) — 2H,0() + 0,(g)

(@) Three different solids are catalysts for the decomposition of
hydrogen peroxide solution.

A student is given hydrogen peroxide solution and a sample of each of the
solid catalysts.

The student has a timer, a measuring cylinder, a balance and the apparatus shown

in the diagram.
l : ]
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%
%%
Describe a method the student could use to find which of the three solids is th@\g
most effective catalyst for the decomposition of hydrogen peroxide solution. %%f'
Y
.......................................................................................................................................................................................................................................................... Yy
%
. J
17
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%
(b) The diagram shows the reaction profile for the decomposition of %@
hydrogen peroxide without a catalyst. %a% S5
%, 8
W |z
s O
? ml;
%@ _ﬁs/'\_\
S
.-:l'-l-"/'lff-\
hydrogen peroxide 5o
Energy _5;',:;\
‘\_:?;,:‘j\
water + \7;5:2\
oxygen ':E
(i) Label the diagram to show the activation energy (E,) and the enthalpy change
(AH) for this reaction.
(2)
(i) On the diagram, draw a curve to show the reaction profile for the same
reaction when a catalyst is used.
(1)
(Total for Question 5 = 8 marks)
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6 This question is about the electrolysis of copper(ll) sulfate solution. 6”@
(@) The diagram shows the apparatus used for the electrolysis. Q’f»o%
| %
power supply L Q,@%
[ [ ] %'O/
<§§>/ lamp
positive electrode negative electrode
copper(ll) sulfate solution

A student records the total increase in mass of the negative electrode every

minute for 8 minutes.

The table shows the results.

Total increase in mass of
Time in minutes = the negative electrode
in grams
0 0.00
1 0.15
2 0.27
3 0.34
4 0.39
5 0.41
6 0.42
7 0.42
8 042
20
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4 4, )
(i) Plot the student’s results. 6’%5
%Oé;”
%®
(ii) Draw a curve of best fit. %,
(1)
%,
0.50
0.40
0.30
Increase in mass
in grams
0.20
0.10
O | | | | | | | |
0 1 2 3 4 5 6 7 8
Time in minutes
(iii) Explain the shape of the graph.
(2)
L J
VR YA AP O R 0 0 .
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(b) The product at the positive electrode is oxygen gas.

() The student repeats the electrolysis using different apparatus. %oo

positive electrode negative electrode

Describe how the student should collect a sample of pure oxygen at the
positive electrode.
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/5%&
. . %,
(c) The wire used to connect the power supply to the electrodes is made of ’%5
copper metal. %a%
2%,
%
The diagram shows the arrangement of the ions in a metal. 0’*%
Q.
%,
%
%
@ metal ion
(i) Metals that are malleable can also be stretched to form long, thin wires.
Suggest why metals can be stretched to form wires.
(i) Explain why metals conduct electricity.
(Total for Question 6 = 12 marks)
23
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%,
7 This question is about esters. 6”@
%,
Ester A reacts with water to form ethanoic acid and ethanol. Q’f»o%
The displayed formulae of the reactants and products are shown in this equation %0%
%‘9%/
H
A woH e i
H_ﬁ:_c\ I S N S + H—C—C—O—H
—C—C— H H
wo O o [
H H H
H H
ester A

The molar enthalpy change (AH) for the reaction is 0 kJ/mol.

(@) (i) Draw aring around the functional group in ester A.

(ii) Give the name of ester A.

(iii) Describe a chemical test, other than using an indicator, to show that the
reaction mixture contains ethanoic acid.

(b) Explain why the molar enthalpy change (AH) for the reaction between ester A and
water is 0kJ/mol.

In your answer, refer to the bonds broken and the bonds formed.

24
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%,

. . . ) ) . %,
(c) A mixture of ester A and water is left in a sealed container until the reaction ’%5

mixture reaches dynamic equilibrium. %a%
2%,

() Describe what is meant by dynamic equilibrium.

(d) The ethanoic acid produced in the reaction is completely neutralised by 22.75cm?
of 0.150 mol/dm? barium hydroxide solution.

The equation for the neutralisation reaction is
2CH;COOH + Ba(OH), — Ba(CH,COO), + 2H,0

Calculate the amount, in moles, of ethanoic acid neutralised.

Give your answer to 3 significant figures.

AMOUNT = e mol

25
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(e) The structures of two organic compounds are shown.

éﬁ%%
IT 0 H H ’Oo,)z
\C—C—C/ H—O0—C—C—0—H %0%%
H—o0" ! “o—H Lo %,
These compounds react together to form a polymer.
Give the repeat unit of the polymer formed.
(2)
(Total for Question 7 = 15 marks)
TOTAL FOR PAPER = 70 MARKS
J
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