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ammonia

1 Alist of gases is shown.
helium

hydrogen
carbon dioxide
carbon monoxide
chlorine
methane
nitrogen dioxide
propene
sulfur dioxide

DO NOT WRITE IN THIS MARGIN

Answer the following questions about these gases.
Each gas may be used once, more than once or not at all.
(a) State one gas which:

(i) is the main constituent of natural gas

....................................................................................................................................... [1]
(i) is responsible for both photochemical smog and acid rain
....................................................................................................................................... [1]
(iii) is unsaturated
....................................................................................................................................... [1]
(iv) has monatomic particles
....................................................................................................................................... [1]
(v) reduces iron(1Il) oxide in a blast furnace.
....................................................................................................................................... [1]

(b) Nitrogen dioxide, NO,, and carbon monoxide are removed from a car exhaust by a catalytic
converter.

Write the symbol equation for this reaction.

[Total: 7]
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2 Alist of five metals is shown.

copper
iron
magnesium
potassium
silver

(a) All metals form positive ions.

(i) Describe how atoms form positive ions.
....................................................................................................................................... [1]
(ii) State which of the five metals in the list has the greatest tendency to form positive ions.
....................................................................................................................................... [1]
(iii) Suggest one of the five metals in the list which is not likely to show catalytic properties.
....................................................................................................................................... [1]
(iv) State which of the five metals in the list is a major component of stainless steel.
....................................................................................................................................... [1]
(b) Astudentadds a sample of a metal to an aqueous metal salt in a beaker to see if a displacement
reaction takes place.
Complete Table 2.1 to show the colour of the solution in the beaker at the start and at the end
of the experiment.
Table 2.1
metal aqueous solution colour at the start colour at the end
magnesium iron(II) sulfate green

silver copper(IT) sulfate

[3]
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IWATARDAIA Ao, < .
g
(c) Most Group Il metals form a gas when placed into cold water. An alkaline solution is also S
formed. =
P
(i) Name the gas formed when strontium is added to cold water. %
=
'_
....................................................................................................................................... 1 O
o)
(ii) Name the alkaline solution formed when strontium is added to cold water. e
....................................................................................................................................... [1
Z
(iii) One Group Il metal reacts very slowly when placed in cold water. When heated, the metal 2
reacts with steam to form a white solid. g
)
Identify this metal and name the white solid formed. E
L
METAL e =
=
'_
T a1 (=3 Yo o SRR e
(2] 8
(d) Under certain conditions, iron will react with steam to form an oxide of iron with the formula
Fe,O,. 5
g
Fe,O, reacts with dilute hydrochloric acid to form a mixture of iron(II) and iron(IlI) salts and f)
water. T
'_
P
Deduce the symbol equation for the reaction between Fe,O, and dilute hydrochloric acid. =
=
.............................................................................................................................................. [3] 5
P4
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5 H

3 The symbol equation for the industrial production of ammonia is shown.

(a)

(b)

(c)

(d)

N,(g) + 3H,(g) = 2NH,(g) AH = -90kJ/mol

Name this industrial process.

State the typical conditions and name the catalyst used in the industrial production of ammonia.
temperature and uUnits ........cccceiiiiiiiiiiiiiiie
pressure and UNits ........cccccceeeiiiii e,
catalyst used .........cooooiiiii e,

[3]

State two methods of increasing the rate of this reaction.

I'ﬁ
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6

(e) The symbol equation for the reaction can be represented as shown in Fig. 3.1.

H—H H—N—H H—N—H
N=N + H—H -
H—H H H
Fig. 3.1
Table 3.1 shows some bond energies.
Table 3.1
bond N=N H-H
bond energy in kJ/mol 945 435

AH =-90kJ/mol

Q
8
[0}
<
R

DO NOT WRITE IN THIS MARGIN

Use the bond energies in Table 3.1 and AH to calculate the bond energy of an N-H bond, in

kd/mol.

Use the following steps.

e Calculate the energy needed to break bonds in the reactants.

e Calculate the energy released when bonds form in the products.

e Calculate the energy of an N—H bond.

| © UCLES 2024 % 0620/42/M/J/24
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NPV~~~ - -
(f) An incomplete symbol equation for the preparation of ammonia in the laboratory is shown.
CaO + 2NH,Cl - CaCl, + ..cccooveieeeenne + 2NH,
(i) Complete the symbol equation. [1]

(i) Name NH,CL

(iii) Calculate the volume of ammonia, NH,, measured at room temperature and pressure,
which forms when 1.12g of CaO is heated with excess NH,CL.
[M: CaO, 56]

[Total: 15]
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4 A carboxylic acid reacts with an alcohol to produce an ester and water.

DO NOT WRITE IN THIS MARGIN

8

Under certain conditions, this reaction can be reversed so an ester reacts with water to produce a
carboxylic acid X and an alcohol Y.

The reaction reaches an equilibrium.
CH,CH,COOCH, + HLO = X + Y

The forward reaction is endothermic.

Z
(a) Deduce the empirical formula of the ester. 2
s
.............................................................................................................................................. [1] 2
'_
z
=
(b) Name the ester. g
S
.............................................................................................................................................. [1] >
o)
o
(c) Name carboxylic acid X and draw its displayed formula.
(F=] 0 0 [T PRSPPIt g
g
displayed formula S
=
P
E
o
=
'_
o)
P4
o)
o
[2]
Z
2
(d) Name alcohol Y and give its structural formula. <
%)
DYAIMIE ..ottt e e ettt e e et et e et ettt ettt ettt e e et e et e et eneen et =
z
L
Structural fOrmMUIA .......oooeeeeeeee E
(2] =
'_
o)
z
o)
o
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(e) Complete Table 4.1 to show the effect, if any, for each change of condition.

Table 4.1

effect on the concentration of

change of condition carboxylic acid X at equilibrium

temperature is decreased

concentration of CH,CH,COOCH,
is decreased

more alcohol Y is added

a catalyst is added

[4]

(f) At the beginning of the reaction between the ester and water, no carboxylic acid is present in
the reaction mixture.

(i) Suggest how the pH of the reaction mixture changes from the start of the reaction until
equilibrium is reached.
Assume alcohols and esters are neutral.
pH at start of reaction ...
PH at eqUIlIDIIUM ..o,
[2]
(ii) ldentify the ion that causes the change in pH.
....................................................................................................................................... [1]
(iii) Name an indicator which can be used to follow the change in pH.
....................................................................................................................................... [1]
[Total: 14]
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5 Sulfuris a Group VI element.

(a) A sample of sulfur contains two isotopes, *S and *S.

(i)

(i)
(iii)
(iv)

(v)

| © UCLES 2024

Complete Table 5.1 to show the number of protons and neutrons in one atom of each
isotope of sulfur.

Table 5.1

328 348

protons

neutrons

[2]
State why these isotopes have identical chemical properties.
....................................................................................................................................... [1]
State the mass of 6.02 x 10 atoms of *S. Include units in your answer.
....................................................................................................................................... [1]
State the name of the amount of substance which contains 6.02 x 10%* atoms.
....................................................................................................................................... [1]
Table 5.2 shows the relative abundance of these isotopes of sulfur in the sample.
Table 5.2
atom 28 S
relative abundance 95% 5%
Calculate the relative atomic mass of sulfur in this sample to one decimal place.
relative atomic mass = .........ccccevvvieeeenn.n. [2]

% 0620/42/M/J/24 I
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(b) Sulfur reacts with magnesium to form magnesium sulfide, MgS, an ionic compound.

(i) Complete the dot-and-cross diagram in Fig. 5.1 of the ions in magnesium sulfide.

Give the charges on the ions.

Fig. 5.1

(ii) State why MgS has a high melting point.

[3]

(c¢) An acid containing sulfur reacts with sodium hydroxide, NaOH, to form a salt and water. The

salt has the formula Na,SO,.

(i) Deduce the formula of this acid.

....................................................................................................................................... [1]
(ii) Deduce the formula of the anion in Na,SO,.
....................................................................................................................................... [1]
(d) Na,SO, is oxidised by acidified aqueous potassium manganate(VII).
(i) State what VII refers to in the name potassium manganate(VII).
....................................................................................................................................... [1]
(ii) State the colour change when this reaction happens.
FrOM e 10 2]
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6 Glucose is involved in two processes.

(a) Glucose, CsH,,04, is made in plants from carbon dioxide and water.

(i) Name this process.

....................................................................................................................................... 1]
(i) Write the symbol equation for this process.
....................................................................................................................................... [1]
(iii) State two essential conditions needed for this process to happen.
et ettt ettt ekttt ae e e teeeeaeee e Eee e e tee e ettt oAt e e ettt e eateeeaneeeeanteeeaneeeaaneeeeaneeeaaneeeas
2 e tee e eee ettt e ettt e teee ettt eteeeaneeeeaneeeeaneeeeaneeeeanneeaanteeaaneeeanneeens
(2]
(b) Glucose is converted to ethanol.
(i) Name this process.
....................................................................................................................................... [1]
(ii) Name the other product formed when glucose is converted to ethanol.
....................................................................................................................................... [1]
(c) Ethanol is made by reacting ethene with steam in an industrial process.
(i) State the conditions and type of catalyst used in this industrial production of ethanol.
temperature and units ........cccccceeeeii e
pressure and UNits .........cccceeeeiiieiiiiiiiiiie e
type of catalyst used ..........ccccceiiiis
(3]
(ii) Explain why this reaction is an addition reaction.
....................................................................................................................................... [1]

I'ﬁ
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(iii) Complete the dot-and-cross diagram in Fig. 6.1 of a molecule of ethanol.

Fojoler

Fig. 6.1

I'ﬁ
| © UCLES 2024 3 0620/42/M/J/24

GradeMax

[3]

[Total: 13]



@
8
o)
<
R

Chemistry - 2024 - May/Jun - Paper 42 - QP - Cambridge

* 0019654852514 *
LT T
BLANK PAGE

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

I'ﬁ
| © UCLES 2024 ﬁ 0620/42/M/J/24 I



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

GradeMax
Chemistry - 2024 - May/Jun - Paper 42 - QP - Cambridge
* 0019654852515 *

LT T -

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

I'ﬁ
| © UCLES 2024 Eﬁ 0620/42/M/J/24 I



GradeMax

Chemistry - 2024 - May/Jun - Paper 42 - QP - Cambridge

* 0019654852516 *

NIOHVIA SIHL NI 31IdM LON Od

NIOHVIN SIHL NI 31IdM LON Od

NIOYVIN SIHL NI 31IdM LON Od

NIOHVIN SIHL NI 31IdM LON Od

NIOYVIN SIHL NI 31IdM LON Od

‘(*d'yJ) aunssalid pue ainjesadwa) wool je Wp 7z Sl seb Aue Jo 8|ow 8uo JO SWN|OA Y|

- - - - - - - - - - - 8¢¢ 374 [4%4 -
wniouaIme| wnijaqou wniAs|apusWw wniwisy wniueisuIg wniuoyes wnyasiaq wnuno wniouawe wniuoynid wniumdau wnjuein wnjunoejoid wnuoy) wnjunoe
n ON PN w4 s3 10 3d wo wy nd dN n ed uL oY splounoe
€0l 20} L0k 00k 66 86 16 96 S6 ¥6 €6 26 16 06 68
SLL €L 691 191 S99l €91 6G1 161 csh 0S1 - vl 245 ovl 6ElL
wnpayn| wnigqiepk wninyy wniqie wniwjoy wnisoidsAp wniqua) wnjuijoped wnidoina wnuewes wniyyawoud wniwAposu | wniwApoaseid wnueo wnueyjue|
ni aA wl 13 OH AQ aqL PO n3 ws wd PN id £20) e Sploueyjue|
L. 0L 69 89 19 99 59 79 €9 29 19 09 6G 8G 19
uossauebo auIssauus) WINLIOWIBAI| wniAcosow wniAoJa|y wnjuoyiu wnioluiedoo wnjuabjusol wnppejswiep wnpauyew wnissey wnuyoq wnibiogess wniugnp winipJouayng wnipeJ winouely
60 sL A N 14 UN ud 6y sa N SH ug bs aa | o | BY E|
8Ll LI 9l S il €Ll 47 L oLL 601 801 101 901 S0k 0l €01-68 88 18
- - - 60¢ 10¢ ¥0¢ L0¢ 161 g6l c6l 061 981 8L [3:1% 8.1 PASS €el
uopel aunejse wnjuojod ynwsiq pes| wnijieyy Ainosew plob wnupe(d wnipul wniwso wniuayl uaysbuny wnjejue} wniujey wnueq wnisaes
ud W od g9 ad 11 BH ny id I SO oY M el H spioueuuel ed SO
98 G8 V8 €8 [4] 18 08 6. 8. 1L 9/ 75 122 €L L L-1S 96 i}
3943 Lzl 8¢l 443 6Ll S 47 80} 90k €0l 10} - 96 €6 16 68 88 G8
uouax aulpol wnun|a} Auownue un wnipul wnjwpeo JonIs wnipejjed wnipoyt wniuayynt winiauyos} wnuapgAjow wnigoiu wniuoouz wnupA wnpuons wnipigna
X I al as us ul PO by Pd ud ny oL ON aN iz A IS qd
1] €3 [4%] 1S 0S (94 14 yA4 o 14 124 1924 [44 34 oy 6€ 8¢ 1€
¥8 08 6. S €L 0L S9 9 69 69 9§ SS cs 1S 14 14 ov 6€
uoydAsy aujwoiq wnjuales oluasie wnjuew.ab wnyjieb ouiz Jaddoo 191U }/eqod uoJl asauebuew wniwoiyo wnipeuea wniuey} wnipuess wniojes wnissejod
2 ig eS sY 99 eO uz no IN 0D 94 UN 10 A\ L oS eD M
9€ Ge e €€ [43 33 0¢ 6¢ 8¢ Y4 9¢ 14 e €¢ [44 14 0¢ 6l
()4 g'ge [43 1€ 8¢ P4 e €c
uobie aulo|yo anyns snioydsoyd uool|is wnjuwnie wnisaubew wnipos
v 10 S d IS v b eN
8l Ll 9l Sl 143 €l cl L
0¢ 6l 9l vl cl L SSeW olwoje aAne[al 6 /
uoau auuon|y uabAxo uabouyu uoques uoioq aweu wnijikieq wniyy|
oN E| 0 N o) g loqwiAs olwoye og 7
oL 6 8 pA 9 S Jaquinu ojwole v <
14 3
wnidy uaboiphy >0¥
9H H
4 3
A [IA IA A Al Il Il |
dnoug

Ssjuswal3 Jo a|qe] dlpouad ayL

0620/42/M/J/24

© UCLES 2024



