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Fig. 1.1 shows part of the Periodic Table.

([ i v v vi vi Vi
H He
Li C|N Ne
Mg Al | Si S | Cl
K Ti Fe Cu|Zn
I
Fig. 1.1

Answer the following questions using only the symbols of the elements in Fig. 1.1.
Each symbol may be used once, more than once or not at all.

Give the symbol of the element that:

(@) forms an ion which produces a red colour in a flame test

............................................................................................................................................. [1]
(b) is present in diamond
............................................................................................................................................. [1]
(c) forms an ion with a charge of 2—
............................................................................................................................................. [1]
(d) is extracted from bauxite
............................................................................................................................................. [1]
(e) is used in electrical wiring because of its good electrical conductivity and ductility.
............................................................................................................................................. [1]

[Total: 5]
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The symbol for an atom of argon is shown.

40
18Ar
(@) Complete Table 2.1 to show the number of protons and neutrons in one atom of ‘}gAr.

Table 2.1

number of protons

number of neutrons

[2]
(b) Argon is an unreactive monatomic element.

(i) Explain what is meant by the term monatomic.

(c) Atroom temperature and pressure, argon is a gas.
A sample of argon is placed in a sealed syringe with a freely moving plunger.
Complete Table 2.2 to show the effect, if any, on the volume of argon when:

* the temperature of the argon is increased
e the pressure of the argon is increased.

Use the words increases, decreases or no change in your answer.

Table 2.2

change effect on the volume of argon

temperature is increased

pressure is increased

[2]

[Total: 6]
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3 (a) Table 3.1 shows the masses of ions, in mg, present in a 1000 cm?3 sample of river water.

Table 3.1
name of ion formula of ion maz? r(i)\]:,i;r\],vigt;ro/(r)r?;m?)
ammonium NH,* 0.5
bromide Br- 0.2
calcium Ca?* 1.4
hydrogencarbonate HCO,~ 6.0
iodide I 3.2
lithium Li* 4.3
nitrate NO,~ 9.5
phosphate PO,3 0.7
sodium Na* 8.3
sulfate 0.9

Answer these questions using the information from Table 3.1.

(i) Name the positive ion that has the highest concentration.

(ii) State the formula of the sulfate ion.

(iii) Describe a test to identify the presence of iodide ions, I7, in a sample of water.

(iv) Calculate the mass of nitrate ions, NO5~, in 200 cm? of river water.

I © UCLES 2025 % 0620/31/0/N/25
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(b) Give the formulae of two ions from Table 3.1 which can be combined with potassium ions to
make an NPK fertiliser.

(c) Name two ions from Table 3.1 which lead to deoxygenation of water and damage to aquatic
life.

(d) The diagram in Fig. 3.1 shows the apparatus used to separate pure water from the sample of
river water.

river water ﬁ

T ° pure water
heat °

Fig. 3.1

Name the separation method shown in Fig. 3.1.

[Total: 9]
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4 (a) Molecules of compound C are produced by some plants.

Fig. 4.1 shows the displayed formula of a molecule of compound C.

H
L
I
H—Cll—C—C/ \C—C
apSe
WL T
H H

Fig. 4.1

Deduce the molecular formula of compound C to show the number of atoms of carbon,
hydrogen and oxygen.

(b) On Fig. 4.1, draw a circle around the part of the molecule which shows that the molecule is

unsaturated.

(c) Adifferent molecule found in plants has the molecular formula C,,H,,0O.

Complete Table 4.1 to calculate the relative molecular mass of C,,H,,0,.

Table 4.1
type of atom number of atoms atorriliilztirﬁZss
carbon 11 12 11 x12=132
hydrogen 1
oxygen 16

relative molecular mass =

[1]

(d) Petroleum is a mixture of hydrocarbons which can be separated into groups of compounds

called fractions.

Explain what is meant by the term hydrocarbon.

| © UCLES 2025 @
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(e) Fig. 4.2 shows the names of some of the fractions obtained from petroleum using a
fractionating column.

—gasoline / petrol
—naphtha
—kerosene / paraffin
—diesel oil / gas oil
—fuel ol

—|ubricating oil

petroleum —

\RRELELD)

.

Fig. 4.2
Using only the fractions shown in Fig. 4.2, name the fraction which contains compounds that:

(i) have the lowest boiling point

..................................................................................................................................... [1]
(ii) have the highest viscosity

..................................................................................................................................... [1]
(iii) are used for jet fuel.

..................................................................................................................................... [1]

| © UCLES 2025 @ 0620/31/0/N/25 [Turn over I
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(f) Table 4.2 shows some properties of compounds found in the naphtha fraction.

Table 4.2
name n;glr(ra:ljjlfr melti/no%point boiIirllongoint
heptane -90 98
octane CgHys 125
nonane CgoHyp -54 150
decane CyoHas -30 174
undecane C,Hyy 25 195

(i) A molecule of heptane contains seven carbon atoms.

Deduce the molecular formula of heptane.

(g) When heated strongly in the presence of a catalyst, decane reacts to form smaller molecules.

(i) Name this type of endothermic reaction.

(ii) Ethene is one of the molecules formed when decane is heated strongly in the presence
of a catalyst.

Draw the displayed formula of ethene. Show all the atoms and all the bonds.

[2]
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(h) Ethene is polymerised to form the plastic poly(ethene).

(i) Name this type of polymerisation.

.

(ii) Describe two environmental challenges caused by the disposal of plastics such as

poly(ethene).

| © UCLES 2025 % 0620/31/0/N/25
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This question is about elements in Group | and in Group VIl of the Periodic Table and their
compounds.

(@) Chlorine is in Group VII of the Periodic Table.

Give the colour and state of chlorine at room temperature and pressure.

(070 o] | SRR
L] = =
[2]
(b) State the use of chlorine in the treatment of the domestic water supply.
............................................................................................................................................. [1]
(c) lodine is in Group VII of the Periodic Table.
Table 5.1 shows the melting point and the boiling point of iodine.
Table 5.1
melting point/°C 114
boiling point/°C 184
Use the information in Table 5.1 to deduce the physical state of iodine at 195°C.
Give a reason for your answer.
PRYSICAl STALE ....ooiieiiiie e
== 1o o PRSPPSO
(d) Potassium is an element in Group | of the Periodic Table.
Elements in Group | have a low density and relatively low melting and boiling points.
State one other physical property of potassium.
............................................................................................................................................. [1]
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(e) When a sample of potassium is added to a large container of cold water, a chemical reaction
occurs.

(i) Describe what is observed when potassium is added to water.

..................................................................................................................................... [3]
(ii) The word equation for the reaction of potassium with water is shown.
potassium + water — potassium hydroxide + hydrogen
Describe a test for hydrogen.
L5 S PSRN
ODSEIVALIONS ...t
[1]
(f) Potassium reacts with oxygen to form potassium oxide, K,0O.
Complete the symbol equation for this reaction.
...... K+ . = 2K,0
[2]

(9) Solid potassium oxide, K,0, dissolves in water to form an alkali.
Choose the pH value of the solution formed when solid potassium oxide is dissolved in water.
Draw a circle around your chosen answer.

pH1 pH5 pH7 pH12 [1]

| © UCLES 2025 % 0620/31/0/N/25 [Turn over I
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(h) Potassium reacts with chlorine to form the ionic compound potassium chloride.

12

Complete the dot-and-cross diagram in Fig. 5.1 for potassium chloride to show:

* the electronic configuration for each ion
e the charge on each ion.

Fig. 5.1

| © UCLES 2025 ﬁ 0620/31/0/N/25

[3]

[Total: 16]
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This question is about metals.
(a) Iron is extracted from its ore using carbon (coke) and calcium carbonate in a blast furnace.

(i) Give two reasons why carbon is used in a blast furnace.

L PP
2 ettt tee e tee ettt e e beeeaaheeeateeeaReeeeaneeeeanaeeeanteeeanaeeeaneeeeanneeaaneeas
(2]
(ii) Slag is a waste product of this extraction.
Describe how slag is produced.
..................................................................................................................................... [2]
(iii) Iron ore contains iron(III) oxide.
The equation for the extraction of iron from iron(III) oxide is shown.
Fe,O; + 3CO — 2Fe + 3CO,
Explain how this equation shows that carbon monoxide is oxidised.
..................................................................................................................................... [1]
(b) Pureiron is less useful than its alloys such as stainless steel.
(i) Name two metals most commonly used in stainless steel, other than iron.
L ettt e ettt e teee e heeeeteeeateeeateee e teeeanteeeateeeanteeeanteeeanteeeanreeeaneeeeaneeeeanteeeaneeeenes
PRI
[2]
(ii) State one use of stainless steel.
..................................................................................................................................... [1]
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(c) Table 6.1 shows the observations when four different metals are added separately to
dilute ethanoic acid.

Table 6.1
metal observations
. a few bubbles of gas given off slowly and
zinc : .
the temperature of the mixture increases very slowly
N no bubbles of gas given off and
titanium . .
no temperature increase of the mixture
: many bubbles of gas given off very quickly and
calcium . : )
the temperature of the mixture increases rapidly
. bubbles of gas given off quickly and
magnesium . .
the temperature of the mixture increases slowly

(i) Put the four metals in order of their reactivity.
Put the least reactive metal first.

least reactive » most reactive

[2]

(ii) Complete the word equation for the reaction of calcium with ethanoic acid.

. ethanoic | | e
calcium + . — > +
acid | T | e

[2]

[Total: 12]
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Fig. 7.1 shows the apparatus used to electrolyse dilute sulfuric acid using inert electrodes.

16

+ | power | —
supply

l J/dilute
sulfuric acid

Fig. 7.1

(a) State what is meant by the term electrolysis.

(b) Label the cathode in Fig. 7.1.

(c) Name one product formed at the anode.

(d) The inert electrodes used are made of graphite.

(i) Explain what is meant by the term inert.

| © UCLES 2025 @ 0620/31/0/N/25
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(e) Excess solid copper(II) carbonate is added to dilute sulfuric acid.
Aqueous copper(II) sulfate water and carbon dioxide gas are produced.

(i) State with a reason if this is a chemical or a physical change.

(iii) Name one other substance which can be added to dilute sulfuric acid to form

aqueous copper(Il) sulfate.

(f) Copper(Il) sulfate, CuSO,,, exists in different forms.

Draw one line from each form of copper(II) sulfate to its description.

form of copper(ll) sulfate

aqueous CuSO,

hydrated CuSO,

anhydrous CuSO,

| © UCLES 2025 @

0620/31/0/N/25

description

solid CuSO, chemically
combined with water

CuSO, dissolved
in water

solid CuSO, containing
no water

[2]
[Total: 11]
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acid.
Mg + 2HCI — MgCl, + H,

Fig. 8.1 shows the total volume of hydrogen gas, H,, produced as the reaction proceeds.

.

A student investigates the reaction of small pieces of magnesium with excess dilute hydrochloric

300
250
200 ~
d
total oA
volume 150 g
of H,
/cm3 A
/|
7
y 4
4
100 7
4
/
)4
/|
50
/
/|
%
4’1
/
/
0
0 20 40 60 80 100 120 140 160
time/s
Fig. 8.1
(a) Use Fig. 8.1 to deduce the time taken for the reaction to finish.
time taken for reaction to finish = ..........cccccovvviiinnnnn, s [1]
(b) The reaction is repeated using larger pieces of magnesium of the same total mass.
All other conditions stay the same.
State the effect, if any, on:
(i) the time taken for the reaction to finish
..................................................................................................................................... [1]

(ii) the total volume of H, produced when the reaction is complete.

| © UCLES 2025 % 0620/31/0/N/25
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(c) Fig. 8.2 shows the reaction pathway diagram for the reaction of magnesium with dilute

hydrochloric acid.

energy

Mg + 2HCI

MgClL, + H,

progress of reaction

Fig. 8.2

Deduce the type of energy change shown in the diagram in Fig. 8.2.

Explain your answer.

[Total: 5]

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 2025 Eﬁ

0620/31/0/N/25 I



DFD

* 0000800000020 *

NIOHVIN SIHL NI 31IdM LON Od NIOHVI SIHL NI 3LIdM LON Od NIOHVIN SIHL NI 31IdM LON Od NIOHVI SIHL NI 3LI4dM LON Od NIOHVIN SIHL NI 31IdM LON Od

‘(*d"y4) @inssaid pue ainjesadwa) wWool je wp g S| Seb Aue Jo sjow duo JO SWN|OA 8y |

- - - - - - - - - - - 8€¢C 334 cee -
wniouaIme| wnijaqou wniAsjepusw winjwuey wnjuigjsule wnjuioyjed wni@yieq wnuno wniouawe wniuoynid wniunydau wnjueln wniuoejoud wnuoyy wnjuioe
el ON PIN w4 s3 30 S| wo wy nd dN n ed yL v splounoe
€0l 20t L0l 00l 66 86 16 96 G6 76 €6 Z6 16 06 68
S.L €Ll 691 191 g9l €91 6G1 1G1 41 0s) - vl 342 ol 6€l
wnpayn| wnigiapk wninyy wnigle wnjwjoy wnisoidsAp wniqia} wnjuijopeb wnidoina wnuewes wniyjewoid wniwApoau | wniwAposseid wnueo wnueyjue|
n aA wl 13 OH Aa alL PO n3 ws | wd PN id o) e sploueyjue
VL 0L 69 89 19 99 S9 9 €9 29 19 09 6G 8G 1S
uossauebo auIssauua) WINLIOWLIBA] wniAoosoWw wninosaly wnjuoyiu wnjojuiadod wnjusBiusos | wnnpejswep wnuauyew wnissey wnuyoq wnibloqess wnjugnp wnipiopayini wnipes wnouely
60 sL A N 14 UN ud 6y sd N SH ug b6s aa | o | BY e
8Ll LI 9Ll Shlb 41 el 42 135 oL 601 80} pA 901} S0 0l €01-68 88 18
- - - 60¢ 10¢ 0¢ 10C 161 S61 261 061 981 1215 181 8.1 AN €el
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosew plob wnuneld wnipu; wniwso wnjuays ua)sbuny wn|ejuey wniuyey wnueq wniseeo o
ud 1\ od g9 ad 11 BH ny id I SO 9y M el H sploueuue| ed sO S
o 98 S8 8 €8 Z8 18 08 6. 8. 11 9/ 7 V. €L cL L/-1S 96 Jeie] @
N 3943 yxal 8cl el 6Ll Shl 47 801 901} €0l L0} - 96 €6 16 68 88 S8 W
uouax aulpol wnunjja) Auownue un wnipul wniwpeo Jan|is wnipejied wnipoys wnjuayyn wnnauyos) wnuapgAjow wniqoiu wnjuoo.iz wnupk wnpuons wnipigni S
N
ax I el as us ul PO by pPd ud ny oL O aN iz A IS qd g
1] €§ 4] 1S 0S (94 14 yA4 i4 14 144 ey 44 (34 oy 6€ 8¢ PAS
78 08 6. 7 €L 0L G9 9 6G 6G 9G GG [4%] 3] 14 14 oy 6€
uoydAsy aulwolq wnjua|es oluasie wnjuewlsb wnijeb oulz Jaddoo 191U J|leqod uol asauebuew winiWwoIyo wnipeueA wniuey wnipuess wniojeo wnissejod
—
I
— I ig SAS) sY ) eO uz no IN 0D 94 Ui 10 A\ L 39S eD A
—_— 9¢ g€ e €€ (43 L€ o€ 6¢ 8¢ yx4 9¢ 14 e €c [44 (14 (74 6l
—
— o g'qe 43 1€ 8¢ Y4 e €C
— uobie auLojyo inyins snioydsoyd uool|is wnjuiwnje wnisaubew wnipos
fr—
== 10 S d IS v b EN
— 8l VA 9l Sh vl €l cl L
—
—_— 0¢ 6l 9l i cl L SSeuw dlwoje sAie|ss 6 A
— uoau auuonyy uabAxo uabouyu uogleo uoioq aweu wniiAiaq winiyy|
== | °N £ 0] N o g loquiAs ojwioye od n
— ol 6 8 L 9 S Jaquinu olwoye ¥ I
——— v ‘ Koy
— wnijay uaboipAy
—
jr— oH H
I
e 4 3 0
I w
— A VAN (AN FAN A\ 1 Il | N
= 9
——— dnoig 5
S
_ sjuswa|g J0 3|qel dIpoliad syl °



* 0000800000001 * DFD

BB

Cambridge IGCSE™

Cambridge Assessment _l
¥ International Education

CANDIDATE
NAME

it
CENTRE CANDIDATE
NUMBER NUMBER

CHEMISTRY 0620/32
Paper 3 Theory (Core) October/November 2025

1 hour 15 minutes

You must answer on the question paper.

—— No additional materials are needed.

INSTRUCTIONS

e Answer all questions.

e Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

e  Write your name, centre number and candidate number in the boxes at the top of the page.
e  Write your answer to each question in the space provided.

e Do not use an erasable pen or correction fluid.

e Do not write on any bar codes.

e You may use a calculator.

e  You should show all your working and use appropriate units.

INFORMATION

e  The total mark for this paper is 80.

e  The number of marks for each question or part question is shown in brackets [ ].
e The Periodic Table is printed in the question paper.

This document has 20 pages. Any blank pages are indicated.

DC (PB/CT) 346445/3
© UCLES 2025 [Turn over

L _



* 0000800000002 *

DFD

L
Fig. 1.1 shows part of the Periodic Table.
Il m v v v Vi Vil
H He
B|C|N|O Ne
Na Cl
K |Ca Fe Zn Br
Ag I
Fig. 1.1

Answer the following questions using only the symbols of the elements in Fig. 1.1.

Each symbol may be used once, more than once or not at all.

Give the symbol of the element that:

(a) is used as a lubricant

| © UCLES 2025
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The symbol for an atom of krypton is shown.

(a)

84
SeKr
Complete Table 2.1 to show the number of electrons and neutrons in one atom of ggKr.

Table 2.1

number of electrons

number of neutrons

[2]
(b) Krypton is a gas at room temperature and pressure.
A sample of krypton is placed in a sealed syringe with a freely moving plunger.
Complete Table 2.2 to show the effect, if any, on the volume of krypton when:
*  the temperature of the krypton is decreased
*  the pressure of the krypton is increased.
Use the words increases, decreases or no change in your answer.
Table 2.2
change effect on the volume of krypton
temperature is decreased
pressure is increased
[2]
(c) When krypton is cooled, it becomes a liquid.
Describe the arrangement of the particles in liquid krypton.
Give your answer in terms of particle separation and motion.
particle Separation ...
2= 1o 1= 4T 1 o) o 1SS
[Total: 6]
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3 (a) Table 3.1 shows the masses of ions, in mg, present in a 500 cm3 sample of contaminated water.

Table 3.1

mass of ion in 500 cm?3

name of ion formula of ion | of contaminated water
/mg
ammonium 25
chloride Cl- 4.2
hydrogencarbonate HCO,~ 6.0
iodide I- 0.4
lithium Li* 4.3
magnesium Mg?* 0.8
nitrate NO,~ 8.5
phosphate PO,3~ 0.7
potassium K* 9.3
sulfate SO,2- 0.3

Answer these questions using the information from Table 3.1.

(i)
(ii)

(iii)

(iv)

I © UCLES 2025

Name the negative ion that has the highest concentration.

..................................................................................................................................... [1]
State the formula of the ammonium ion.
..................................................................................................................................... [1]
Describe a test to identify the presence of chloride ions, CI~, in a sample of water.

LS SRR
ODSEIVALIONS ...t

Calculate the mass of hydrogencarbonate ions, HCO;~, in 200cm3® of the
contaminated water.

% 0620/32/0/N/25 I
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(b) The water sample is not suitable for use in practical chemistry.

Name a process that makes the water suitable for use in practical chemistry.

(c) Water extracted from a river is made suitable for drinking by filtration and then treatment with
carbon followed by chlorination.

(i) State why carbon is used in the treatment of water.

(d) Fig. 3.1 shows the apparatus used to analyse a sample of water containing coloured
substances and the results obtained.

I l

Fig. 3.1

(i) Name the separation method shown in Fig. 3.1.

(ii) Label the solvent front in Fig. 3.1. [1]

[Total: 10]
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(@) Molecules of compound A are found in some plants.

Fig. 4.1 shows the displayed formula of a molecule of compound A.

H

\
/

H

H

O H

H
L
-

c_ H
H/l\H

H

H
|
C
/
C=C—C—C—C—C=(
\
c
|
H

H H

H

Fig. 4.1

VANRVAN

H
H

Deduce the molecular formula of compound A to show the number of atoms of carbon,
hydrogen and oxygen.

(b) On Fig. 4.1, draw a circle around one part of the molecule responsible for the decolourisation
of aqueous bromine.

(c) Adifferent molecule found in plants has the molecular formula C,,H,50,.

| © UCLES 2025

Complete Table 4.1 to calculate the relative molecular mass of C,,H,50,.

[1]

Table 4.1
type of atom number of atoms atorrilii‘:tx?ass
carbon 10 12 10 x 12=120
hydrogen 1
oxygen 16

relative molecular mass =

0620/32/0/N/25
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(d) Petroleum is a fossil fuel.

Name one other fossil fuel.

(e) Fig. 4.2 shows the names of some of the fractions obtained from petroleum using a
fractionating column.

—gasoline / petrol
—naphtha
—kerosene / paraffin
—diesel oil / gas oil
—fuel oil

—|ubricating oll

petroleum —

T

rﬂ

Fig. 4.2
Using only the fractions shown in Fig. 4.2, name the fraction which contains compounds that:

(i) have the longest chain length

..................................................................................................................................... [1]
(ii) have the highest volatility

..................................................................................................................................... [1]
(iii) are used for home heating systems.

..................................................................................................................................... [1]

(f) Table 4.2 shows some properties of hydrocarbons found in fuel for jet engines.

Table 4.2
name rr;glr(rar(l:JIII:r melti/nongoint boiIir/1ongoint
nonene CgHys -81 147
decane C,oH2 -30 174
undecane C,Hyy4 —26 195
dodecane CoHoe -10 216
tridecane Ci3Hog -5 234

| © UCLES 2025 %ﬁ 0620/32/0/N/25 I
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(i) Identify the unsaturated hydrocarbon in Table 4.2.

(g) (i) In excess oxygen, decane undergoes complete combustion to produce carbon dioxide
and one other product.

Identify this other product.

..................................................................................................................................... [1]
(ii) State one adverse effect to the environment of the production of carbon dioxide.
..................................................................................................................................... [1]
(h) (i) Ethanol can be used to make jet fuel.
Draw the displayed formula of ethanol. Show all the atoms and all the bonds.
[2]
(ii) Ethanol can be manufactured from ethene and one other reactant.
Name the other reactant, and state the temperature and pressure used.
reactant ...
temperature ........cccevvveeiiiiiieeeeeeeeeee °C
PreSSUIre ......covveviiiiiiieieiieeeeeeeeeeann atm
3]

[Total: 17]
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This question is about elements in different groups of the Periodic Table and their compounds.

(a)

(b)

(c)

(d)

| © UCLES 2025 Eﬁ 0620/32/0/N/25 I

Nitrogen is in Group V of the Periodic Table.

Explain why nitrogen is placed in Group V.
Give your answer in terms of electronic configuration.

............................................................................................................................................. [1]
Tellurium is in Group VI of the Periodic Table.
Table 5.1 shows the melting point and the boiling point of tellurium.
Table 5.1

melting point/°C 450

boiling point/°C 988
Use Table 5.1 to deduce the physical state of tellurium at 650 °C.
Give a reason for your answer.
PRYSICAl STALE ..ooeieiiiiiee e
== 1o o SR PT SR UPRROTSR
Bromine is in Group VII of the Periodic Table.
Give the colour and state of bromine at room temperature and pressure.
(o0 o] U | PP PPPPPPPPPP
L] ] (ST P TP PP TP PPTRPPPRPPRRPIN

[2]

When a sample of sodium is added to a large container of cold water, a chemical reaction
occurs.

(i) Describe what is observed when sodium is added to water.

" -
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(e)

(f)

(9)

T T . —

(ii) Complete the word equation for the reaction of sodium with water.

Sodium + Water % ....................... + hydrogen

....................... [1]

Sodium carbonate reacts with sulfuric acid to form sodium sulfate, carbon dioxide and one
other product.

Complete the symbol equation for this reaction.

NEN olo TN — Na,SO, + CO, + oo
[2]

Solid sodium hydroxide is slowly added to distilled water containing a few drops
of thymolphthalein and the mixture is stirred.

(i) State the colour change observed when sodium hydroxide is added to water containing
thymolphthalein.

(ii) Aqueous sodium hydroxide is an alkali.
Complete the sentence about an alkali using one of the words from the list.
acid base indicator salt
An alkali is a soluble .............ccccvvnnennnn.n. . [1]

Fluorine is in Group VII of the Periodic Table. Fluorine reacts with sodium to form the ionic
compound sodium fluoride.

Complete the dot-and-cross diagram in Fig. 5.1 for sodium fluoride to show:

* the electronic configuration for each ion
e the charge on each ion.

Fig. 5.1
[3]

[Total: 17]
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This question is about metals.
(a) Iron is extracted from its ore using carbon in a blast furnace.
Aluminium is extracted from its ore using electrolysis.

(i) Name the main ore of aluminium.

(ii) Explain why aluminium is not extracted from its ore by reduction with carbon.
Give your answer in terms of the reactivity series.

(iii) An equation for the reduction of iron(IIl) oxide using carbon is shown.

2Fe,0, + 3C — 4Fe + 3CO,

Explain how this equation shows that iron(III) oxide is reduced.

(b) Iron is made into stainless steel. Stainless steel is an alloy that resists rusting.

(i) State what is meant by the term alloy.

| © UCLES 2025 Eﬁ 0620/32/0/N/25
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(c) Table 6.1 shows the observations when four different metals are added separately to
dilute hydrochloric acid.

Table 6.1
metal observations
Mn bubbles of gas given off quickly and the temperature
of the mixture increases slowly
a few bubbles of gas given off very slowly and
Fe : .
the temperature of the mixture increases very slowly
Sr many bubbles of gas given off very quickly and the
temperature of the mixture increases rapidly
no bubbles of gas given off and
Nb : .
no temperature increase of the mixture

(i) Put the four metals in order of their reactivity.

Put the least reactive metal first.

least reactive

»

>

most reactive

[2]

(ii) Complete the word equation for the reaction of strontium with hydrochloric acid.

strontium

hydrochloric
acid

I © UCLES 2025 %

0620/32/0/N/25

[2]
[Total: 13]
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Fig. 7.1 shows the apparatus used to pass electricity through molten magnesium chloride using
platinum electrodes.

power
supply

crucible

Fig. 7.1
(@) Name the process shown in Fig. 7.1.
............................................................................................................................................. [1]
(b) Label the electrolyte in Fig. 7.1. [1]
(c) Name the product formed at the anode.
............................................................................................................................................. [1]
(d) The electrodes are made of platinum.
(i) State one property of platinum that makes it suitable for use as an electrode.
..................................................................................................................................... [1]
(ii) Suggest a non-metal that could be used as the electrodes
..................................................................................................................................... [1]
(e) State whether the process shown in Fig. 7.1 produces a physical or chemical change.
Explain your answer.
tYPE OF CRANGE ... et e e e e e e e et e e e e e e e
L2 0] = = (T U

| © UCLES 2025 % 0620/32/0/N/25 I
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(f) Magnesium chloride, MgCl, exists in different forms.

15

Draw one line from each form of magnesium chloride to its description.

form of magnesium chloride description

solid MgCl, chemically

aqueous MgCl, combined with water

anhydrous MgCl, MgClI, dissolved in water

solid MgCl, containing

hydrated MgCl, no water

| © UCLES 2025 % 0620/32/0/N/25

[2]

[Total: 8]

[Turn over I



* 0000800000016 * DFD

AL — —

Excess dilute hydrochloric acid is added to aqueous sodium sulfide to form aqueous sodium
chloride and gaseous hydrogen sulfide, H,S.

2HCl(aq) + Na,S(aq) — 2NaCl(aq) + H,S(9)

Fig. 8.1 shows the total volume of hydrogen sulfide gas, H,S, produced as the reaction proceeds.

150

125

100

N\
\\

AN

total volume

of H,S/cm?3

N

75

N

50

25

40 60 80 100 120 140
time/s

Fig. 8.1

(a) Use Fig. 8.1 to determine the total volume of H,S produced when the reaction is complete.

| © UCLES 2025

total volume of H,S = ... cm? [1]

0620/32/0/N/25 I
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(b) The reaction is repeated using hydrochloric acid of a higher concentration.

All other conditions stay the same.
State the effect, if any, on:

(i) the time taken for the reaction to finish

(ii) the total volume of H,S produced when the reaction is complete.

(c) Fig. 8.2 shows the reaction pathway diagram for the reaction of dilute hydrochloric acid with
aqueous sodium sulfide.

A

2HCI + Na,S

energy 2NaCl+ H,S

progress of reaction
Fig. 8.2

Deduce the type of energy change shown in the diagram in Fig. 8.2.

Explain your answer.

[Total: 5]
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Fig. 1.1 shows part of the Periodic Table.
[l m v v v Vi Vi
H He
Li CI{N|O Ne
Na Al S
Ca Fe Zn Br
I
Au
Fig. 1.1

Answer the following questions using only the symbols of the elements in Fig. 1.1.
Each symbol may be used once, more than once or not at all.

Give the symbol of the element that:

(a) is used in food containers because of its resistance to corrosion

| © UCLES 2025 @ 0620/33/0/N/25
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The symbol for an atom of xenon is shown.

; ]

131
54 Xe

(a) Complete Table 2.1 to show the number of neutrons and nucleons in one atom of 121Xe.

Table 2.1

number of neutrons

number of nucleons

[2]
(b) Xenon is a gas at room temperature and pressure.
A sample of xenon is placed in a sealed syringe with a freely moving plunger.
Complete Table 2.2 to show the effect, if any, on the volume of xenon when:
*  the temperature of the xenon is decreased
* the pressure of the xenon is decreased.
Use the words increases, decreases or no change in your answer.
Table 2.2
change effect on the volume of xenon
temperature is decreased
pressure is decreased
[2]
(c) When xenon is cooled, it becomes a solid.
Describe the arrangement and motion of the particles in solid xenon.
PArtiCle @rranNQEIMENT ......... it e e e e e e e e e e e e e e e e e e e e anneees
PAMICIE MOLION ... e e e e e e et e e e e e e e e e e esta e e e eeaeeeeennens
[Total: 6]
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3 (a) Table 3.1 shows the masses of ions, in mg, present in a 600cm3 sample of contaminated
water.

Table 3.1
mass of ion in 600cm3
name of ion formula of ion of contaminated water
/mg
calcium Ca?* 7.3
hydrogencarbonate HCO,~ 11.2
iodide I 25.0
magnesium Mg2* 6.2
nitrate NO;~ 0.3
PO,3- 0.1
potassium K* 0.1
sodium Na* 2.7
sulfate SO, 9.0

Answer these questions using the information from Table 3.1.

(i) Name the positive ion that has the highest concentration.

(ii)

(iii)

(iv)

v)

I © UCLES 2025

..................................................................................................................................... [1]
State the name of the PO,3 ion.
..................................................................................................................................... [1]
Describe a test to identify the presence of nitrate ions, NO,~, in a sample of water.
LSS PP
LE TS A =TS U PP
[2]

Calculate the mass of sodium ions, Na*, in 200 cm? of the contaminated water.

MASS = .eieiieeeeeeeeeeiee e mg [1]
A higher concentration of nitrate ions in river water can cause deoxygenation.
State a source of a higher concentration of nitrate ions in river water.
..................................................................................................................................... [1]

@ 0620/33/0/N/25 I
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(b) A sample of water is taken from a river. The sample contains some insoluble substances.

State one method of removing the insoluble substances from the water.

............................................................................................................................................. [1]
(c) (i) The water contains harmful microbes.
Suggest a source of the microbes in the water.
..................................................................................................................................... [1]
(ii) State how the water is treated so that the microbes do not cause harm to people.
..................................................................................................................................... [1]

(d) Before the treatment in (c)(ii), the water has a bad taste and odour.

State the name of a substance that is added to remove the bad taste and odour from the
water.

[Total: 10]
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4 (a) Compound B is a molecule found in a plant called basil.

Fig. 4.1 shows the displayed formula of a molecule of compound B.

H

\

H

/

H c—=C H H

| /

N

H—C—O0—¢cC C—C—cC
N/ ]
H — H
/ N\
H H
Fig. 4.1

Deduce the molecular formula of compound B to show the number of atoms of carbon,
hydrogen and oxygen.

(b) On Fig. 4.1, draw a circle around one part of the molecule which shows that the molecule is

unsaturated.

(c) Adifferent molecule found in plants has the molecular formula C4H,,05.

Complete Table 4.1 to calculate the relative molecular mass of C4H,,O,.

Table 4.1

type of atom

number of atoms

relative
atomic mass

carbon 9 12 9x12=108
hydrogen 1
oxygen 16

| © UCLES 2025 %

relative molecular mass = ........coooevviiviniiennnns

0620/33/0/N/25

[1]
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(d) Fig. 4.2 shows the names of some of the fractions obtained from petroleum using a
fractionating column.

—gasoline / petrol
—naphtha

— kerosene / paraffin
—diesel oil / gas oil

—fuel oil

—|ubricating oil

petroleum —s

T

rﬂ

Fig. 4.2
Using only the fractions shown in Fig. 4.2, name the fraction which contains compounds that:

(i) have the highest boiling point

..................................................................................................................................... [1]
(ii) have the shortest chain length

..................................................................................................................................... [1]
(iii) are used to make waxes and polishes.

..................................................................................................................................... [1]

| © UCLES 2025 % 0620/33/0/N/25 [Turn over I
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(e) Table 4.2 shows some properties of alcohols.

(i)

(ii)

(iif)

) ()

(ii)

| © UCLES 2025

Table 4.2
name formula meltiro%point boili?gjcpoint
hexanol CgH,50H _45 157
heptanol C,H,.OH _35 176
octanol _16 195
nonanol CgH,4OH 214
decanol C4oHp4OH 7 233

The compounds in Table 4.2 are members of the alcohol homologous series.

State what is meant by the term homologous series.

..................................................................................................................................... [1]
A molecule of octanol has eight carbon atoms.

Use the information in Table 4.2 to deduce the formula of octanol.
..................................................................................................................................... [1]
Use the information in Table 4.2 to predict the melting point of nonanol.
..................................................................................................................................... [1]

Hexanol is a fuel. In excess oxygen, hexanol undergoes complete combustion to produce
water and one other product.

Identify this other product.

State the colour change observed when water is added to anhydrous copper(Il) sulfate.

fromwhite to ....ooovveeei,

[1]

% 0620/33/0/N/25 I
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(g) Ethanol can be manufactured by fermentation.

Name the reactant, and state two conditions needed for the fermentation of ethanol.

FEAICKANT L. e e et a e e e nnnnaa
(oo g T 11 o] o I E ST P TP TTTP P PPRPPPPPPPPT
(oo T [1 1o o 12 PP PP PPPPPPPPPPPP
3]
(h) Ethanol can be converted into ethanoic acid.
Draw the displayed formula of ethanoic acid. Show all the atoms and all the bonds.
[2]

[Total: 17]
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This question is about elements in different groups of the Periodic Table and their compounds.

(a) Silicon is in Group IV of the Periodic Table.

Explain why silicon is placed in Group IV.

Give your answer in terms of electronic configuration.

(b) Tinis also in Group IV of the Periodic Table.

Table 5.1 shows the melting point and the boiling point of tin.

Table 5.1
melting point/°C 232
boiling point/°C 2602

Use Table 5.1 to deduce the physical state of tin at 175°C.

Give a reason for your answer.

.

PhYSICAl STAte ...oooeiieiiee e

IS 5T

(c) lodine is in Group VII of the Periodic Table.

Give the colour and state of iodine at room temperature and pressure.

(7o) [0 10| SRR

| © UCLES 2025 @ 0620/33/0/N/25
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(d) When a sample of calcium is added to a large container of cold water, a chemical reaction
occurs.

(i) Describe what is observed when calcium is added to water.

..................................................................................................................................... [2]
(ii) Complete the word equation for the reaction of calcium with water.
calcium + water — L
[2]
(e) Dilute nitric acid is poured into a conical flask.
(i) Choose the pH value of dilute nitric acid.
Draw a circle around your chosen answer.
pH1 pH7 pH9 pH13
[1]
(ii) Complete the equation for the neutralisation of an acid to produce water.
State symbols are not required.
HY + . — H,0
[1]

(iii) Afew drops of methyl orange indicator are added to the flask containing dilute nitric acid.
Solid lithium carbonate is slowly added to the flask until the indicator changes colour.

State the colour change of the methyl orange indicator as the lithium carbonate is added
to the dilute nitric acid in the flask.

0620/33/0/N/25 [Turn over I
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(f)

(9)

| © UCLES 2025 ﬁ 0620/33/0/N/25 I

Lithium carbonate reacts with dilute nitric acid to form aqueous lithium nitrate.

Describe a test to show that Li* ions are present in the solution.

Chlorine is in Group VII of the Periodic Table.
Chlorine reacts with lithium to form the ionic compound lithium chloride.
Complete the dot-and-cross diagram in Fig. 5.1 for lithium chloride to show:

* the electronic configuration for each ion
e the charge on each ion.

Use crosses to represent the electrons of lithium.

O 9

Fig. 5.1

[3]

[Total: 18]
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This question is about metals.
(a) Iron is extracted from its ore using carbon in a blast furnace.

14 _l

When calcium carbonate is heated strongly in the blast furnace, it forms calcium oxide and
carbon dioxide.

CaCO, — CaO + CO,

(i) State the type of reaction that occurs when calcium carbonate is heated strongly.

..................................................................................................................................... [1]
(ii) State whether calcium oxide is an acidic oxide or a basic oxide.
Explain your answer.
..................................................................................................................................... [1]
(iii) Name the gas removed by calcium oxide in flue gas desulfurisation.
..................................................................................................................................... [1]
(b) Zinc is also extracted from its ore using carbon.
(i) The equation for the extraction of zinc from zinc oxide is shown.
2Zn0 + C — 2Zn + CO,
Explain how this equation shows that zinc oxide is reduced.
..................................................................................................................................... [1]
(ii) Brass is an alloy that contains zinc.
Name the other metal in brass.
..................................................................................................................................... [1]
(iii) Suggest two reasons why brass is used to make water taps rather than pure zinc.
L PSPPI
2 et et e et ee e ettt e e teeeatee e e teeeaateeeanteeeanbeeeanteeeanteeeanteeaanteeaaneeas
[2]
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(c) The extraction of zinc from its ore produces atmospheric sulfur dioxide and carbon dioxide.

(i) State the adverse effect that increased levels of sulfur dioxide have on the environment.

(ii) Increased levels of carbon dioxide in the atmosphere can lead to increased global

warming.

State one strategy which would help to remove carbon dioxide that is already in the

atmosphere.

(d) Table 6.1 shows the observations when four different metals are added separately to
dilute hydrochloric acid.

Table 6.1
metal observations
a few bubbles of gas given off very slowly and
Fe . .
the temperature of the mixture increases very slowly
W no bubbles of gas given off and
no temperature increase of the mixture

B many bubbles of gas given off very quickly and

a . . .

the temperature of the mixture increases rapidly

M bubbles of gas given off quickly and

9 the temperature of the mixture increases slowly

Put the four metals in order of their reactivity.
Put the least reactive metal first.

least reactive

» most reactive

| © UCLES 2025 %
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[Total: 11]
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Fig. 7.1 shows the apparatus used to electroplate a nickel object with copper.

power
supply
aqueous
electrolyte nickel object
Fig. 7.1
(a) Label the anode in Fig. 7.1. [1]

(b) Name a suitable aqueous electrolyte for the electroplating in Fig. 7.1.

(c) Fig. 7.2 shows the apparatus used to electrolyse molten lead(IT) bromide using inert electrodes.

power
supply

crucible

molten
lead(II) bromide

Fig. 7.2

State the colour of the gas produced at the anode in this electrolysis.

(d) State whether the electrolysis of molten lead(II) bromide produces a physical or chemical
change.

Explain your answer.
1877 0130 ] = gV TSSO

23 0] = =1 1o o [P PPPPP
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(e) Cobalt is a metal that reacts slowly with a dilute acid to produce cobalt(Il) ethanoate and
hydrogen.

(i) Name the dilute acid.

..................................................................................................................................... [1]
(ii) Describe a test for hydrogen.
[0S PP PPPPPPPPPPIR
Lo 0157 Y 2= o] o - PP
[1]
(f) Cobailt(II) chloride, CoCl,, exists in different forms.
Draw one line from each form of cobalt(II) chloride to its description.
form of cobalt(II) chloride description
hydrated CoCl solid CoCly
2 containing no water
solid CoCl, chemically
2
aqueous CoCly combined with water
anhydrous CoCl, CoCl, dissolved in water
[2]
[Total: 8]
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aqueous sodium citrate, Na;C;H;O,, carbon dioxide and water.
CgHgO,(aq) + 3NaHCO,(aq) — Na;CgH;O,(aq) + 3CO,(g) + 3H,0(l)

(a) Give the meaning of the symbol (l) in the equation.

.

Excess dilute citric acid, C4HgO,, is added to aqueous sodium hydrogencarbonate to form

(b) Fig. 8.1 shows the total volume of carbon dioxide gas, CO,, produced as the reaction

proceeds.
125
100
/
total volume ~ 7° /
of CO,/cm?3 y
/
50 F
/
/
25 £
/
/|
0
0 20 40 60 80 100 120 140
time/s
Fig. 8.1
Use Fig. 8.1 to determine the total volume of CO, produced at 24s.
total volume of CO, at 24s = ... cm3 [1]

| © UCLES 2025 @ 0620/33/0/N/25
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(c) The reaction is repeated using excess citric acid of a lower concentration.

All other conditions stay the same.
State the effect, if any, on:

(i) the time taken for the reaction to finish

(ii) the total volume of CO, produced when the reaction is complete.

(d) Fig. 8.2 shows the reaction pathway diagram for the reaction of dilute citric acid with aqueous
sodium hydrogencarbonate.

A
Na,CzH;0, + 3CO, + 3H,0

eNergy | c4HgO, + 3NaHCO,

progress of reaction

Fig. 8.2
Deduce the type of energy change shown in the diagram in Fig. 8.2.

Explain your answer.

[Total: 6]
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