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1 Oxygen melts at —219°C and boils at —183°C.
At which temperature is oxygen a liquid?

A -225°C B -189°C C -175°C D 25°C

2 The pressure of a sample of gas is decreased. The temperature is kept constant.

Which row describes the effects on the particles?

movement collisions

of particles between particles
A slower occur less often
B slower occur with more force
C no change in speed occur less often
D no change in speed occur with more force

3 Rubidium has two isotopes, 3;Rb and 5/ Rb.

Which statement explains why both isotopes have the same chemical properties?

A They have the same number of protons.

B They have the same electronic configuration.
C They have different numbers of neutrons.
D

They have different mass numbers.

4  Which pair of elements react to form a compound with a strong attraction between oppositely
charged ions?

A carbon and bromine
B carbon and nitrogen
C sodium and oxygen
D

sodium and potassium
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Four substances, P, Q, R and S, are described.

e P is diatomic.
e Qs a good conductor of electricity when solid and when molten.
e Riis a silver solid with a very high melting point.
e S reacts with oxygen to form a brown gas.
Which substances are metals?

A PandQ B PandS C QandR D RandS

Which diagram shows the covalent bonding in a molecule of carbon dioxide?

A 0O-C-O B 0=C-O C 0=C=0 D 0=C=0

The bonding, structure and melting point of sodium chloride and sulfur dichloride are shown.

compound bonding structure melting point/°C
sodium chloride ionic giant lattice 801
sulfur dichloride covalent simple molecular -121

Why does sulfur dichloride have a lower melting point than sodium chloride?

A The covalent bonds in sulfur dichloride are weaker than the attractive forces between
molecules in sodium chloride.

B The covalent bonds in sulfur dichloride are weaker than the ionic bonds in sodium chloride.

The attractive forces between molecules in sulfur dichloride are weaker than the attractive
forces between molecules in sodium chloride.

D The attractive forces between molecules in sulfur dichloride are weaker than the ionic bonds
in sodium chloride.

Diamond and graphite have giant covalent structures of carbon atoms.

Which statement describes graphite?

A It has a strong, rigid three-dimensional structure.

B It has four strong covalent bonds between each carbon atom.
C It has layers, which can slide over each other.
D

It has no delocalised electrons so does not conduct electricity.
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9 Which row explains the malleability and electrical conductivity of a solid metal?

malleability electrical conductivity
A Delocalised electrons can move Delocalised electrons can move
freely through the structure. freely through the structure.
B Delocalised electrons can move Positive ions can move freely
freely through the structure. through the structure.
C Rows of positive ions can Delocalised electrons can move
slide over each other. freely through the structure.
D Rows of positive ions can Positive ions can move freely
slide over each other. through the structure.

10 The equation for the decomposition of ammonium carbonate, (NH,;),COj3, is shown.
(NH4)2CO45(s) — 2NH3(g) + CO,(g) + HxO(l)
[M;: (NH,;),CO3, 96]
The total volume of gas produced is 360 cm? at r.t.p.

Which mass of ammonium carbonate, (NH,;),CO3, is decomposed?

A 0.24g9 B 0.48g C 0.96g D 1449

11 What is the empirical formula of a compound that contains 3.66g of hydrogen, 37.8g of
phosphorus and 58.5g of oxygen?

A  HeP:0¢ B H,PO, C H;iPO; D HPO

12 Aqueous copper(Il) sulfate is electrolysed using graphite electrodes.

Which row identifies the product and observations at each electrode during the electrolysis?

anode cathode
product observation product observation
A oxygen bubbles of gas copper electrode turns pink
B copper electrode turns pink oxygen bubbles of gas
C none electrode dissolves copper electrode turns pink
D oxygen bubbles of gas and hydrogen bubbles of gas
electrode dissolves
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13 Molten sodium chloride is electrolysed using inert electrodes.

5

Which row shows the products formed at the cathode and anode?

cathode anode
A chlorine hydrogen
B chlorine sodium
C hydrogen chlorine
D sodium chlorine

14 The equation for the formation of ammonia is shown.

N2 + 3H2 e d 2NH3

The reaction pathway diagram for the reaction is shown.

A

activation
energy
= +250kJ/mol
energy N, + 3H,
enthalpy
change

total energy
released
= -342kJ/mol

2NH,

progress of reaction

What is the enthalpy change for the reaction?

A -592kJ/mol
B -92kJ/mol
C +92kJ/mol
D +592kJ/mol
© UCLES 2024 0971/22/0/N/24
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15 Sulfur dioxide is converted to sulfur trioxide in the Contact process.

The conditions used are 450 °C and 200 kPa with a vanadium(V) oxide catalyst.

Which row describes and explains the effect of changing conditions on the rate of reaction?

change in conditions

O o0 W »

no catalyst
higher pressure
lower temperature

lower pressure

effect on rate explanation
lower the activation energy is higher
higher the particles have more kinetic energy
lower the particles collide more frequently
higher there are more particles per unit volume

16 Hydrogen gas reacts with iodine gas to form hydrogen iodide gas in an equilibrium reaction.

Hx(g) + In(g) = 2HI(g) AH = +26.5kJ/mol

Which changes increase the yield of HI at equilibrium?

A 1and3 B 1and4

—

adding a catalyst

adding more hydrogen gas

2
3 increasing the pressure
4

increasing the temperature

C 2and3

D 2and4

17 The equation for the reaction of carbon with carbon dioxide is shown.

C + CO, » 2CO

Which row identifies the carbon atom that is reduced and its change in oxidation number?

atom that is reduced

change in
oxidation number

© UCLES 2024

A carbon in CO, +2 > +4

B carbon in CO, +4 > +2

C elemental carbon, C 0> +2

D elemental carbon, C +2 >0
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18 Aqueous iron(II) sulfate is added to acidified potassium manganate(VII). The purple colour of the
potassium manganate(VII) disappears.

Aqueous potassium iodide is added to acidified potassium dichromate(VI). A dark brown solution
forms.

Which row identifies the role of the iron(Il) sulfate and the potassium dichromate(VI) in these

reactions?
iron(II) sulfate potassium dichromate(VI)
A oxidising agent oxidising agent
B oxidising agent reducing agent
C reducing agent reducing agent
D reducing agent oxidising agent

19 Which row shows the difference between a weak acid and a strong acid?

weak acid strong acid
A fully dissociated partially dissociated
B concentrated dilute
Cc dilute concentrated
D | partially dissociated fully dissociated

20 Which substance turns methyl orange red?
A aqueous ammonia
B dilute hydrochloric acid
C aqueous sodium hydroxide
D

distilled water

21 Which row describes zinc oxide and calcium oxide?

zinc oxide calcium oxide
A basic acidic
B acidic basic
C amphoteric acidic
D amphoteric basic
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22 Which row shows the properties of a transition element?

8

catalyst colo_ur electric_:a_l
of oxide conductivity
A yes red good
B yes green poor
C no yellow good
D no white poor

23 Fluorine is the element at the top of Group VII of the Periodic Table.

Which statement describes fluorine?

A ltisinert.

It is monatomic.

B
C Itis non-metallic.
D

It is a solid at room temperature.

24 When aluminium is placed in dilute hydrochloric acid, there is no reaction.

When zinc is placed in dilute hydrochloric acid, bubbles of gas are immediately given off.

Which statement correctly explains these observations?

A Aluminium is coated with a layer of aluminium oxide.

Aluminium is more reactive than hydrogen.

B
C Aluminium is less reactive than zinc.
D

Zinc is less reactive than hydrogen.

25 Which statements about the use of sacrificial protection to prevent iron from rusting are correct?

1 A more reactive metal than iron is used as a sacrificial protector because it
undergoes reduction before iron.

2 Zinc is used as a sacrificial protector because it gains electrons more readily than
iron.

3 Copper is not used as a sacrificial protector because it is less reactive than iron.

4 Magnesium is used as a sacrificial protector because it loses electrons more readily
than iron.

A 1and?2 B 1and4 C 2and3 D 3and4
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26 Aluminium is extracted from its ore by electrolysis.

What is the role of cryolite in this process?
A to lower the operating temperature
B to lower the boiling point of bauxite
C to raise the melting point of bauxite

D to act as a catalyst

27 Which row identifies two greenhouse gases and three processes by which they contribute to
global warming?

two greenhouse gases three processes
carbon dioxide and methane absorption, creation and reflection of thermal energy
carbon dioxide and oxygen absorption, creation and reflection of thermal energy

carbon dioxide and methane absorption, emission and reflection of thermal energy

O o0 W »

methane and oxygen absorption, emission and reflection of thermal energy

28 Which mixture contains all of the elements in a typical NPK fertiliser?

A ammonium nitrate and calcium phosphate
B ammonium phosphate and potassium chloride
C potassium nitrate and ammonium chloride

D potassium carbonate and ammonium nitrate

29 Bromine reacts with but-2-ene.

What is the displayed formula of the product of this reaction?

A B
H Br H H H H H H
TR S PV VA S S S
ok b M
Cc D
H H H H H H H H
TS S SV VA S S
Yok e bbb

© UCLES 2024 0971/22/0/N/24 [Turn over



10

30 Which statement is correct?

A Bitumen is used as a fuel for ships.

B Coal, natural gas and oxygen are all fuels.

C Hydrogen is the main constituent of natural gas.
D

Petroleum is separated into useful substances by fractional distillation.

31 Which statement explains why ethanoic acid is saturated?

A The molecule dissociates completely in water.

B There is a carbon—-oxygen double bond in the molecule.

C The carbon—carbon bond in the molecule is a single bond.
D

All the carbon—hydrogen bonds in the molecule are single bonds.

32 Which statement about compounds in the same homologous series is correct?

A They have the same chemical properties because they have the same number of carbon
atoms.

B They have the same physical properties because they have the same number of carbon
atoms.

C They have different chemical properties because they have different numbers of carbon
atoms.

D They have different physical properties because they have different numbers of carbon
atoms.

33 Which row shows the properties of methane?

gives a positive
test with
aqueous bromine

soluble state at room
in water temperature

A no gas no
B no gas yes
C yes liquid no
D yes liquid yes
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34 The table shows two methods used to make ethanol.

conditions source
hod type of f
metho . temperature | pressure of raw
process catalyst terial
/°C /atm materia
fermentation batch 35 1 yeast sugar cane
adding steam | continuous 300 60 acid petroleum

to ethene

Which statement gives an advantage of preparing ethanol by fermentation rather than by adding
steam to ethene?

A Fermentation takes several days to complete.

B Little energy is used in the fermentation process.

C The fermentation of glucose from sugar cane produces pure ethanol.
D

Fermentation uses a non-renewable raw material.

35 Which equation represents an addition reaction?
A CH;CHO + HCN — CH3;CH(OH)CN
B CgHs + Br, » CgHsBr + HBr
C NH,Br - NH; + HBr
D CiyHz —» CHy + CgHyg + CyHs

36 The structure of part of a polymer is shown.

S o N N
T
H O H H H O H H

How many amide and ester linkages are included in the structure shown?

amide ester
linkages linkages
A 1 0
B 1 1
Cc 2 1
D 2 2
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37 Which structure represents part of a protein?

A B

Z—T
O=0
Z—I
O=0

P [ SN
—N—_f-N—C—{_}-C— —N—_}-C—o—N—_}-C—
38 Which piece of apparatus can only measure a single fixed volume?

A a250cm? beaker

B a50cm? burette

C a 100cm® measuring cylinder
D

a 25cm?® volumetric pipette
39 Pure solid copper(Il) nitrate can be obtained from a mixture of copper(Il) nitrate and copper
powder.
Three stages in the method are listed.

X add water and stir
Y crystallise
Z Afilter

After the three stages, the copper(Il) nitrate is washed and dried.

What is the correct order of stages X, Y and Z to obtain pure solid copper(ll) nitrate from the
mixture?

A XoY->Z B X—-7Z->5Y C YoX-o2Z D ZoX->Y

© UCLES 2024 0971/22/0/N/24
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40 Which row describes a test and the observation for aqueous sulfate ions?

test observation

A add dilute nitric acid a gas is produced which
turns limewater cloudy

B add dilute nitric acid and white precipitate forms

aqueous barium nitrate
C add dilute nitric acid and solution decolourises
aqueous potassium manganate(VII)
D add dilute nitric acid white precipitate forms
and aqueous silver nitrate
© UCLES 2024 0971/22/0/N/24




14

BLANK PAGE

© UCLES 2024 0971/22/0/N/24



15

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.

© UCLES 2024 0971/22/0/N/24



16

"(*d"yJ) aunssaid pue ainjesadwa)} WOO. Je Wp g S| seb Aue Jo ajow duo Jo swn|oA ay |

= - - - = = - - - = - 8¢¢ Rord f4%4 -
wnipuaime| wniegqou wniAsjepuaw winiwey wnjuie)sule winiuioyljed wni@yiaq wnuno wnpuswe wniuoynid wniunydau wnjuein wniunoejold wnuoyy wnjuioe
iy ON PN wo s3 10 3g wo wy nd dnN n ed yrL oy splounoe
€0l 20l Lol 00l 66 86 16 96 g6 6 €6 26 16 06 68
GLL €Ll 691 191 g9l €91 651 1S 251 0S5t - 124" (A4 orl 6El
wnpan| wniqiapk wniny} wnigse wniwjoy wnisoldsAp wnigJe) wnjuijopeb wnidoina wnuewes wniyjewoltd wniwApoau wniwAposseld wnuad wnueyjue|
n7 aA wy 13 OH AQ alL s]3) n3 ws wd PN id =lo) e sploueyjue|
L 0L 69 89 19 99 g9 9 €9 29 19 09 69 89 1S
uossauebo auIssauus) WINIOWLIBAI| winIA0OSoW wniAoJs|y wniuoyiu wnioluladoo wniuabjuaol wnipejswaiep wnuauysw wnissey wnuyoq wnibiogess wniugnp winipJopayjni wnipels wniouely
60 sl A1 oN 14 UN ud 6y s@ N SH yg 6s qaa JIS| ey 1
8Ll LU 9Ll Sl il [944% 443 L oLl 601 801 101 90l SolL 0l €01-68 88 18
- - - 602 102 02 10¢ 161 g6l 261 061 98l v8l 181 8/l A" eel
uopels aunejse wnjuojod yinwsiq pes| wnijjeyy Ainosaw plob wnune|d wn| wniwso wniuayt uaysbuny wnjejue} wniujey wnueq wniseeo
uy W od g ad 11 BH ny d a1 SO 8y M ] JH spouguer | B sO
98 a8 8 €8 28 18 08 6. 8L LL 9/ Gl v, €L cL 12-1S 9g Gs
el x4’ 8Cl el 6L Gl 443 801 901 €0l (o] - 96 €6 16 68 88 g8
uouax aulpol wnunj|ey Auownue un wnipul wniwped 19A|IS wnipejjed wnipoys wniuayini wniauyos} wnuapgAjow wniqolu wniuoouz wnupk wnnuoss wnipigni
ax I 8l as us ur PO By pd yy ny ol O aN iz A IS ay
S €9 4] 1S 0s 6% 214 VA% 14 514 144 15974 4% A7 oy 6¢ 8¢ 1€
8 08 6L Sl €L 0L <9 9 69 69 99 (S]] r4] 1S 8y 514 ov 6¢
uoydAsy aulwolq wnjusjes oluasie wnjuew.ab wnyjieb ouiz Jaddoo [N 1|eqod uoJl asauebuew wniwoiyo wnipeueA wnjuej} wnipueoss wniojes wnissejod
Y ig SIS sy 89 g9 uz no IN 0D 84 un 10 A 1 o8 e) M
9¢ 1 125 €e ce e 0o¢ 6C 14 Vx4 9¢ *14 144 [5r4 t44 %4 0c 6l
ov g'ge 43 1€ [°14 Vx4 v [5r4
uobue auuo|yo Jnyns snioydsoyd uool|is wnjuiwnie wnisaubew wnipos
Iy 10 S d IS v BN eN
8l Ll 9l Gl vl el ¢l L
0c 6l 9l vl cl L Sseuwl olwoje aAlelal 6 L
uoau auponyy uabAxo uabouu uogJeo uoloq aweu wnikieq wniyy|
eN E| 0 N o) g |oquwiAs olwole eg 1
ol 6 8 A 9 S Jaquinu dlwole 14 €
14 L
wniay uaboipAy >w¥
oH H
Z l
HIA A IA 7 A Al 1T Il _
dnolg

Ssjuawa|3 40 3|qeL d1poliad ayL

0971/22/0/N/24

© UCLES 2024



