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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.

% 0971/32/0/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 =

0971/32/0/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 % 0971/32/0/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 % 0971/32/0/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 % 0971/32/0/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 @
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[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 % 0971/32/0/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 Eﬁ 0971/32/0/N/25

[2]

[Total: 8]
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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]

0971/32/0/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]

| © UCLES 2025 % 0971/32/0/N/25 I



* 0000800000018 *

ORI

| © UCLES 2025

DFD

18

BLANK PAGE

0971/32/0/N/25

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



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

* 0000800000019 * DFD

I 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.

© UCLES 2025 0971/32/0/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) Wool je wp g S| Seb Aue Jo djow Suo JO dWN|OA 8y |

- - - - - - - - - - - 8€¢ 334 (454 -
wnpualme| wnijaqou winiAs|apusw winjwusy wniuigisule wnjuioyljed wniayuaq wnuno wnpuawe wnjuoynid wniunydau wnueln wniupoejoud wnLoy} wniuoe
el ON PIN w4 s34 30 g wo wy nd dN n ed yL Y splounoe
€0l 20l L0} 00l 66 86 16 96 G6 6 €6 6 16 06 68
SLL €Ll 691 191 g9l €91 651 1G) 41 0s) - vl 343 ol 6El
wnnayn| 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 sploueyjuey
VL 0L 69 89 19 99 S9 9 €9 29 19 09 6G 8G 1S
uossauebo auIssauua) WINLIOWLIBA] wniA0osoWw wninosaly wnjuoyiu wnjojuiadod wnjusBiusos | wnnpejswep wnuauyew wnissey wnuyoq wniBloqess wniugnp wnipiopayini wnipes wnouely
60 sL A N 14 UN ud 6y sd N SH ug b6s aa | some | BY E|
8Ll LI 9Ll Shlb 141 el 42 135 oLl 601 80} P 901} S0l 0l €01-68 88 18
- - - 60C 102 ¥0¢ 102 161 S6L 261 061 981 1213 181 8.1 A% el
uopel aunejse wniuojod yinwsiq pes| wnijieyy Ainosew plob wnupeld wnipu; wniwso wnjuays ua)sbuny wnjejuey wniuyey wnueq wniseeo
ud W od g9 ad 11 BH ny id I SO oY M el H spioueLe] ed sO ©
98 g8 8 €8 Z8 18 08 6. 8. 11 9/ 7 V. €L cL L/-1S 96 Joie] N
P
343 yxa 8cl 443 6Ll Shl 47 801 901} €0l 10} - 96 €6 16 68 88 S8 m
m uouax aulpol wnunjja) Auownue un wnipul wniwpes Jan|is wnipejied wnipoys wnjuayyn wnnauyos) wnuapgAjow wnigoiu wnjuoo.iz wnupk wnpuons wnipigni S
™
X I ol as us ul PO by Pd ud ny o1 ON aN iz A IS qd 2
1] €§ 4] 1S 0S (94 14 yA4 i4 14 144 ey 44 (34 04 6€ 8¢ A _nW
o
78 08 6. S €L 0L <9 79 69 69 99 efe] 2s 1S 14 Sv [0)4 6¢
uoydAsy aulwolq wnjua|es oluasie wnjueuwab wnyjeb oulz Jaddoo 191U J|leqod uol asauebuew wn{woIyo wnipeueA wniueyl wnipuess wniojeo wnissejod
- I 19 oS sY S0 9] uz no IN 0D 94 UiN 10 A L ) €D M
= 9 Ge ve 3 43 e o¢ 6¢ 8c Y4 9z 214 ve 154 44 %4 (14 61
—_— o g'qe 43 1€ 8¢ 12 Ve €C
— uobie auLojyo inyns snioydsoyd uoo|is wnjuiwnje wnisaubew wnipos
== 10 S d IS v b EeN
— 8l L 9l Sl 14 €l cl L
—_— 0C 6l 9l i cl L SSEeW olwoje aAne|al 6 A
— uoau auuonyy uabAxo uabouyu uogleo uoloq aweu wnijiAiaq winiyy|
= aN 4 e} N o) q [OgWIAS olwole ag 17
— ol 6 8 A 9 S Jaquinu diwoye 14 €
—— v r Aoy
—_— wnijay uabouphy
E—
— 5]
— 4 3
—
—_—
— RN I
= Q
——— dnoig N
= Y
= Ssjuawad|g Jo d|qel d1poladd 3yl &)
)
r ©



