GradeMax
Chemistry - 2022 - May/Jun - Paper 1 - QP

I
g Pleasechecktheexaminationdetailsbelowbeforeenteringyourcandidateinformation h
[ Candidatesurname Othernames )
.
Centre Number Candidate Number
Pearson Edexcel International GCSE (9-1)
. . Paper
Time 1 hour 15 minutes
reference
i)
]
Chemistry
UNIT: 4CH1
PAPER: 2CR
- V,
[ You must have: TotalMarks |
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
Q1 P70 9 48 A0 1 2 0 Pearson

4CH1 | 2022 | May/June | Paper 1 | GradeMax



GradeMax ‘

Chemistry - 2022 - May/Jun - Paper 1 - QP

DO NOTWRITE:IN:-THIS AREA

DO NOTWRITE IN-THIS AREA

DONOEWRITEINTHIS/AREA

“JaqUINU dJOYM }S8JedU 8y} 0) PAPUNOJ Udd(] JOU dARY duLIojyd pue 1addod Jo sassel IIWoje aAe[al ay |

"PARIWIO Uddq dARY (S0L—06 SIdquinu djwoje) spiounoe ayj pue (L/—8G Sioquinu djwoje) spioueyjue| 8y ,

LLL oLl 601 801 101 90l GOl Y0l 68 88 /8
pajednuayine wniuabjuaol wnppejsuLiep wnusuysw wnissey wnuyoq wniBioqeas wniugnp wnipjopayIn wniunoe wnipels wniouely
A|Iny Jou Inq papodal usaq aAeY 9| L —Z| | Sioquinu JJWOoe UM sjuawa|g mm sa N SH ug mm aa I OV ey iq
[zL2] [L22] [g9z] [222] [y92] [992] [zoz] [Loz] [222] [9z2] [ezel
98 G8 ¥8 €8 Z8 18 08 6. 8/ Ll 9/ S/ v €/l z. 1S 95 GG
uopeu aunejse wnjuojod yinwsiq pes| winijfeyy Anosaw plob wnupeyd wniput wniwso wniuayt uaysbuny wnjejue} wniuyey wnueyue| wnueq wniseeo
uy w od 19 ad IL BH ny d Bl SO oy M el H €1 eq s)
[eee] loie] [602] 602 102 02 102 161 66l z61 061 981 ¥l 18l 8/l 6El I€L el
¥S €G zs Xe 05 6v 8y LY of GP 44 cF rA7Z L 0% 6¢ 8¢ l€
uouax auipol wnun|9) Kuownue uny wniput wniwped JoA|IS wnipe|ied wnipoyl wniuayjni wniauyos)} wnuapgAjow wnigolu wnjuoaliz wnupk wnjuons wnipignu
ax I 8l as us uj %] By Pd uy ny o1 o aN iz A is qy
LEL 121 8Z1 zzL 6LL GLL ZLL 801 0L €0l Lol [86] 96 €6 L6 68 88 Gg
9¢ Ge ve S ze e 0¢ 62 8z 1z 9z T4 vz €z ze 1z 0z 6l
uoydAsy suiwolq wniusjes oluesle wnjuewlab wnijieb ouiz Jaddoo [EXAI] J|eqod uoll asauebuew winiwoayo wnipeueA wniuey} wnipueos wniojes wnissejod
)Y ig as sy 99 e9 uz no IN 09 CE| up 1 A 1L 28 e) |
¥8 08 6. G/ €l 0. g9 G'€9 65 65 9G GG z5 LS 8t Gy (017 6¢
8l Ll 9l Gl vl €l zl L
uoble auuolyo njns snioydsoyd uool|is wniuwnfe wnisaubew wnipos
Iy 19 S d IS v BN eN
ov G'Ge z€ e 8z 12 ¥ €z
0l 6 8 . 9 g Jaquinu (uojoud) olwole 4 €
uosu auuony uabAxo uabosu uogJes uoloq aweu wnijfiaq wniyy|
oN 4 o N 2 g loqwAs djwoje °g n
02 6l 9l vl ) Ll SSBW OIWOe aAne]al 6 .
z ) Aoy
wniay uaboupAy
aH H
v L
0 i 9 G % € 4 L

SJuaWa|g ay} Jo ajqe] dIpolad ayL

O

| |II||I 4CH1 | 2022 | May/June | Paper 1 | GradeMax ||| |II|



GradeMax
Chemistry - 2022 - May/Jun - Paper 1 - QP

Answer ALL questions.
< Some questions must be answered with a cross in a box X. If you change your mind about an
n<: answer, put a line through the box $< and then mark your new answer with a cross [X.
::IL_; 1 The diagram shows the sub-atomic particles in an atom of an element.
Z
=
e
=
=
Q
2
()
]
E S
<L
2
E (@) (i) Give the name of each of the sub-atomic particles labelled P, Q and R.
=
B | P
=
O Qe
Q
il [
(i) Give the name of the part of the atom labelled S.
< (b) Give the name of this element.
=
2
o [,
=
,_Zu (Total for Question 1 = 5 marks)
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2 A potassium permanganate crystal is placed in a beaker of water.
o
@)
Z
potassium 9..
permanganate :Eu
crystal =
M
, 2
After several days a coloured solution forms. =
(@) Give the names of the two processes that cause the coloured solution to form. :
m
b
e e e
2 e e e e e e e e e e
(b) The formula of potassium permanganate is KMnO,
(i) How many different types of atom are in KMnO,? o)
)
2
— L] A 3 o)
ey
ol
=
A
p
)
(i) Calculate the relative formula mass (M,) of KMnO, E
M= oo &
2
(c) Potassium permanganate can be used as an oxidising agent. 91
=
State what is meant by the term oxidising agent. ’__"'
I
Z
=]
.................................................................................................................................................................................................................................................................................... :_:
w
P
.................................................................................................................................................................................................................................................................................... o)
5
. >
(Total for Question 2 = 5 marks)
4
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3 This question is about alkanes.

(@) (i) Which of these is the molecular formula of an alkane?

CHsCH,CH;

CH,
CHe
GHg
CHyo

(ii) Which of these has the same empirical formula and molecular formula?

(b) In the presence of ultraviolet radiation, methane reacts with bromine to form
bromomethane and hydrogen bromide.

(i) State the name of this type of reaction.

(1)

(1

VIV SIHLNIFLMM IONOD
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(c) One mole of an alkane burns completely in oxygen.

The equation represents the reaction.
alkane + xO, —» yCO, + zH,0
The numbers x, y and z are used to balance the equation.

(i) The complete combustion of one mole of the alkane produces 220 g of
carbon dioxide and 108 g of water.

Calculate the values of y and z.

[M, of CO, =44 M, of H,0 = 18]

(ii) Determine the molecular formula of the alkane and the value of x.

molecularformula= ...

(d) When an alkane burns in a limited supply of air, incomplete combustion occurs.

Explain why incomplete combustion of an alkane could be harmful to humans.

(Total for Question 3 = 10 marks)

7
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4 (a) The diagram represents the structure of copper metal.

metal
cations

delocalised
electrons

DO:NOT WRITE IN-THIS: AREA:
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5552\ J

Explain three properties of copper that make it a suitable metal to use in
electrical wiring.

9
O K O
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(b) The diagram shows the electrolysis of copper(ll) sulfate solution, using
graphite electrodes.

o
power supply 4 _ g
(@)
o < =~}
=
lamp )
&~ =
M
2
=~
. ) i o
positive electrode negative electrode 7
b
o
i
>
copper(ll) sulfate solution
Copper forms at the negative electrode and oxygen forms at the
positive electrode.
(i) Give the formula of the copper ion and the formula of the sulfate ion in
copper(ll) sulfate. o
)
| &
copper ion Q
=
..................................................................................................................................................................................................................................................................................... X
oy
M
sulfate ion S
=]
T
.................................................................................................................................................................................................................................................................................... 25
=
(ii) State what would be seen at the positive electrode =
(iii) Give a test for oxygen
)
@)
2
@)
.................................................................................................................................................................................................................................................................................... —l
=
&
.................................................................................................................................................................................................................................................................................... =
I
Z
=]
L
A
P
)
5
I
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( )

(iv) Give an ionic half-equation for the formation of oxygen at the
positive electrode.

DONOTWRITE INTHIS AREA -2

(Total for Question 4 = 11 marks)
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5 This question is about alcohols, carboxylic acids and esters.
(a) Ethanol can be manufactured by the fermentation of a solution of glucose.

(i) Write a word equation for this reaction.

(b) In the presence of an acid catalyst, ethanoic acid is heated with butanol to form
an ester.

(i) Which of these is the formula of the ester?

L] CH;COOG;H,
CH;COOC, H,

C,HsCOOC,H,

O n w >

|
|
L] G3H,COOC;H;

(ii) State how you would know that an ester has formed.

12
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(c)

O0mm

Aspirin is a compound used to reduce pain.

Aspirin contains a carboxylic acid functional group and an ester functional group.

(i) State what is meant by the term functional group.

(i) Thisis the structural formula of aspirin.

] ]
CH;—C—0—CH,—C—O0—H

Draw a circle around the carboxylic acid functional group.

(i) Aspirin has this percentage composition by mass.
C=60.00% H=4.44% 0=3556%

Show by calculation that the empirical formula of aspirin is C;HzO,

GradeMax

(Total for Question 5 = 12 marks)
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6 A student uses this method to do a titration.

. use a measuring cylinder to obtain 25 cm’ of sodium hydroxide solution

o
@)
« transfer the solution to a conical flask g
=]
- add a few drops of universal indicator to the flask =
-]
. fill a burette with dilute sulfuric acid and record the initial burette reading o
: - : 2
« add the acid to the flask, swirling the flask continuously =
s
« add the acid slowly near the end-point :
o
« record the final burette reading at the end-point =
The student repeats the titration until at least two concordant results are obtained.
(a) State what is meant by concordant results.
.................................................................................................................................................................................................................................................................................... -
)
.................................................................................................................................................................................................................................................................................... =
g
(b) Explain two improvements to the student’s method so that more accurate results =
are obtained. i—ui
m
2
=
.................................................................................................................................................................................................................................................................................... 3
1 04)
b
.................................................................................................................................................................................................................................................................................... o)
m
=
.................................................................................................................................................................................................................................................................................... &
@)
2
.................................................................................................................................................................................................................................................................................... 5
=
=
.................................................................................................................................................................................................................................................................................... 5
—]
I
.................................................................................................................................................................................................................................................................................... E
=]
L
.................................................................................................................................................................................................................................................................................... =
P
%
.................................................................................................................................................................................................................................................................................... m
b=
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The student makes the improvements and repeats the titration.
The sulfuric acid has a concentration of 0.600 mol/dm’.
The sodium hydroxide solution has a concentration of 1.50 mol/dm’.
This is the equation for the reaction.
2NaOH + H,SO, — Na,SO, + 2H,0
Calculate the volume, in cm?, of sulfuric acid that the student needs to completely

react with 25.0cm’ of the sodium hydroxide solution.
(3)

volume of sulfuricacid = ...

J

O0mm
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(d) The student plans to obtain pure dry crystals of hydrated sodium sulfate.

They add the calculated volume of sulfuric acid to 25.0cm’ of the
sodium hydroxide solution to form sodium sulfate solution.

onoa

Describe what the student should do to obtain pure dry crystals of
hydrated sodium sulfate from the solution.

L

e
\‘ BRX

(Total for Question 6 = 12 marks)
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7 Inthe presence of an iron catalyst, nitrogen reacts with hydrogen to form ammonia.

The reaction conditions used are a temperature of 450°C and a pressure

o
of 200 atmospheres. g
This is the equation for the reaction. 9-|
5
N, + 3H, = 2NH; AH=-92kJ/mol =
M
(a) (i) State what the symbol = represents. 5
s
7
b
o
.................................................................................................................................................................................................................................................................................... =
b
(ii) Give the reason for using a catalyst

)
)
.................................................................................................................................................................................................................................................................................... -
9
(b) (i) The reaction mixture is kept at a pressure of 200 atmospheres, but the =
temperature is increased to 550 °C. i_U'
M
Explain the effect of this change on the yield of ammonia at equilibrium. =
z
1 ¥%)
.................................................................................................................................................................................................................................................................................... D
)
m
=

(ii) The reaction mixture is kept at a temperature of 450 °C, but the pressure is
increased to 300 atmospheres. 8
Explain the effect of this change on the yield of ammonia at equilibrium. %
=
=
s
—]
.................................................................................................................................................................................................................................................................................... =
Z
.................................................................................................................................................................................................................................................................................... o,
o
n
.................................................................................................................................................................................................................................................................................... =
)
5
I
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4 )
(c) Draw an energy level diagram for the reaction between nitrogen and hydrogen.
Include the reactants, products and AH in your diagram.
(3)
energy
QUESTION 7 CONTINUES ON NEXT PAGE
J
19
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-
(d) At the start of the reaction, 48dm’ of nitrogen is added to 120 dm® of hydrogen
at rtp.
N, + 3H, = 2NH;
[molar volume of any gas at rtp = 24 dm?]
() Show by calculation that the nitrogen is in excess.
(3)
(i) The yield of ammonia at equilibrium is 20 %.
Calculate the volume, in dm?, of ammonia formed from 120 dm?® of hydrogen.
(3)
volume of ammoNia = ..., dm
(Total for Question 7 = 15 marks)
TOTAL FOR PAPER = 70 MARKS ,
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