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You must answer on the multiple choice answer sheet.

You will need: Multiple choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)

INSTRUCTIONS
e  There are forty questions on this paper. Answer all questions.

e  For each question there are four possible answers A, B, C and D. Choose the one you consider correct
and record your choice in soft pencil on the multiple choice answer sheet.

Follow the instructions on the multiple choice answer sheet.
Write in soft pencil.

Write your name, centre number and candidate number on the multiple choice answer sheet in the
spaces provided unless this has been done for you.

e Do not use correction fluid.
Do not write on any bar codes.
You may use a calculator.

INFORMATION

e  The total mark for this paper is 40.

e  Each correct answer will score one mark.

e  Any rough working should be done on this question paper.
e  The Periodic Table is printed in the question paper.
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1 lodine changes directly from a grey solid to a purple gas when it is heated.

What is the name of this process?
A condensation

B evaporation

C separation

D sublimation

2 Some sugar is contaminated with glass.

How is a sample of solid sugar obtained from the mixture?

A dissolve in water and then evaporate

B dissolve in water, then filter and then dry the solid residue
C dissolve in water, then filter and evaporate the filtrate
D

dissolve in water and then distil

3 Which statement about paper chromatography is correct?

A A solvent is needed to dissolve the paper.

B Paper chromatography separates mixtures of solvents.
C The solvent should cover the baseline.
D

The baseline should be drawn in pencil.

4  Element X has 7 protons.
Element Y has 8 more protons than X.

Which statement about element Y is correct?

A Y has more electron shells than X.
B Y has more electrons in its outer shell than X.
C Yisin adifferent group of the Periodic Table from X.

D Y isin the same period of the Periodic Table as X.
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5 A covalent molecule Q contains only six shared electrons.
What is Q?
A ammonia, NH;
chlorine, Cl,

B
C methane, CH,4
D

water, H,O

6 Whatis the formula of the product of burning sodium in chlorine gas?

A NaCl B NaZCl C N8012 D Na2Clz

7 Chemical compounds formed from a Group | element and a Group VII element contain ionic
bonds.

How are the ionic bonds formed?

A Electrons are transferred from Group VII atoms to Group | atoms.
B Electrons are shared between Group | atoms and Group VIl atoms.
C Electrons are lost by Group | atoms and Group VIl atoms.
D

Electrons are transferred from Group | atoms to Group VIl atoms.

8 Some information about particles P, Q, R and S is shown.

nucleon number of number of
number neutrons electrons
P 12 6 6
Q 24 12 10
R 16 8 10
S 14 8 6
Which two particles are isotopes of the same element?
A PandQ B PandS C QandR D RandS

9 What is the relative formula mass of magnesium nitrate, Mg(NO3),?

A 74
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10 In separate experiments, electricity was passed through concentrated aqueous sodium chloride
and molten lead(ll) bromide.

What would happen in both experiments?

A A halogen would be formed at the anode.
B A metal would be formed at the cathode.
C Hydrogen would be formed at the anode.
D

Hydrogen would be formed at the cathode.

11 A reaction involving aluminium is shown.
XAl + yO, + 6H,0 — XxAI(OH)3

Which values of x and y balance the equation?

o 0O W >
AW oW N
w AN W<
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12 Four different fuels are used to heat a beaker of water, for the same amount of time, using the
apparatus shown.

thermometer

| —stirrer
| ——screento

reduce draughts

2009 of water —T

spirit burner
/ p

[ fuel

The initial temperature of the water and the temperature after heating by the fuel are recorded.

Which fuel releases the most heat energy?

initial temperature temperature after
/°C heating/°C
A 17 46
B 24 52
C 26 61
D 30 62

13 Which substance is not used as a fuel?

A ethanol

B hydrogen
C methane
D oxygen
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14 When sulfur is heated it undergoes a ...... 1. change as it melts.

Further heating causes the sulfur to undergo a ...... 2...... change and form sulfur dioxide.

Which words complete gaps 1 and 2?

1 2
A chemical chemical
B chemical physical
C physical chemical
D physical physical

15 An excess of calcium carbonate reacts with dilute hydrochloric acid. The volume of

carbon dioxide produced is measured at regular time intervals. The results are shown as
experiment 1.

The experiment is repeated with only one change to the reaction conditions.
The results are shown as experiment 2.

A
experiment 2

experiment 1
volume

of CO,

time
Which change is made in experiment 2?

A The concentration of the acid is increased.
B The volume of acid is increased.

C The mass of calcium carbonate is increased.
D

The calcium carbonate is powdered.
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16 The equation represents a reaction that can be reversed by changing the conditions.

7

anhydrous cobalt(ll) chloride + water = hydrated cobalt(ll) chloride
blue pink

Which statement is correct?

o O W

When anhydrous cobalt(ll) chloride is heated, water vapour is produced.

Blue cobalt(ll) chloride paper turns pink when placed in water vapour.

Anhydrous cobalt(l1) chloride paper is pink and turns blue when placed in water.

The colour changes from blue to pink when hydrated cobalt(ll) chloride is heated.

17 Which statements about acids are correct?

1 They react with carbonates to form carbon dioxide.
2 They react with metals to form hydrogen.

3 They react with ammonium salts to form ammonia.

A 1,2and3 B land2only C land3only D 2and3only

18 Element X forms an oxide, XO, that neutralises sulfuric acid.

Which row describes X and XO?

element X nature of oxide, XO
A metal acidic
B metal basic
C non-metal acidic
D non-metal basic

19 Which test for the named gas is correct?

A Oxygen extinguishes a lighted splint.
B Hydrogen relights a glowing splint.
C Ammonia turns blue litmus red.
D Carbon dioxide turns limewater milky.
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20 Three tests are done to identify the ions present in aqueous solution X.

test test result
dilute nitric acid, followed by aqueous silver nitrate cream precipitate
aqueous sodium hydroxide white precipitate, soluble in excess
agueous ammonia white precipitate, soluble in excess

Which ions are present in X?

A AlandBr® B Al andI" C zZn*andBr'* D 2zZn*andI'

21 Part of the Periodic Table is shown.

Which element is a non-metal with the lowest melting point?

22 Period 3 of the Periodic Table contains the elements sodium to argon.

Which statement about the elements is correct?

A

B
C
D

Na and Mg are poor conductors of electricity.
Na and Mg react with acids to make hydrogen.
S and Clare malleable and ductile.

S and Clhave the highest melting and boiling points.
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23 The diagram shows the positions of elements E, F, G and H in the Periodic Table.

G
H
F
Which statements about elements E, F, G and H are correct?
1 E has a higher density than F.
2 E has a higher melting point than F.
3 G has a darker colour than H.
4 G has a lower melting point than H.
A land3 B 1land4 C 2and3 D 2and4

24 An element melts at 1455 °C, has a density of 8.90 g/cm?® and forms a green chloride.

Where in the Periodic Table is this element found?

25 The noble gases are placed in Group VIII of the Periodic Table.

Which statement explains why they are unreactive?

A They have eight electrons in their outer shell.
B They have a full outer shell of electrons.
C They have even numbers of neutrons.
D They have even numbers of protons.
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26 Iron from a blast furnace is treated with oxygen and with calcium oxide to make steel.

Which substances in the iron are removed?

oxygen calcium oxide
removes removes
A carbon acidic oxides
B carbon basic oxides
C iron acidic oxides
D iron basic oxides

27 Cobalt, manganese and chromium are all metals.

0 Cobalt(ll) oxide reacts with carbon to form cobalt metal.
0 Manganese(ll) oxide does not react with carbon.

0 Chromium(ll) oxide does not react with carbon.

0 Chromium does not react with water.

0 Manganese reacts with water.

What is the order of reactivity of these metals?

least - most
reactive reactive
A cobalt chromium manganese
B cobalt manganese chromium
C chromium manganese cobalt
D manganese chromium cobalt

28 Iron is extracted from hematite. Aluminium is extracted from bauxite.
Which statements about the extraction processes are correct?

1 Both involve reduction.
2 Both take place at high temperature.

3 Both involve electrolysis.

A 1,2and3 B land2only C 1and3only D 2and3only
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29 Which property of aluminium makes it useful for food containers?
A It conducts heat.
B It has low density.
C ltis strong.
D

It resists corrosion.

30 Which substance is essential for iron nails to rust?
A carbon dioxide
B hydrogen
C nitrogen
D

oxygen

31 Which row describes the uses of sulfur and sulfur dioxide?

sulfur sulfur dioxide
A extraction of aluminium food preservative
B extraction of aluminium manufacture of cement
C manufacture of sulfuric acid food preservative
D manufacture of sulfuric acid manufacture of cement

32 Which substance is a diatomic covalent molecule found in pure dry air?
A argon
B carbon dioxide
C nitrogen
D hydrogen
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33 The equations represent two reactions, P and Q, of lime (calcium oxide).

P CaO + SiO, — CaSiO;
Q CaO + SO, —» CaSOs;

In which processes do the reactions occur?

P Q
A extraction of iron extraction of iron
B extraction of iron flue gas desulfurisation
C flue gas desulfurisation extraction of iron
D flue gas desulfurisation flue gas desulfurisation

34 Which gas is the main constituent of natural gas?
A ethane
B ethene
C methane
D

propane

35 Which compounds belong to the same homologous series?
A ethane and propane
B ethanoic acid and ethanol
C methane and ethene
D

propene and ethanoic acid

36 Which statement about alkanes is correct?

A They burn in oxygen.

B They contain carbon, hydrogen and oxygen atoms.
C They contain double bonds.
D

They contain ionic bonds.
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37 Which compound decolourises aqueous bromine?

A B C D
H H H H H H H H H H
| ] 1/ | ] |
H—C|)—C|)—H H—clz—c=c\ H—C|)—C—O—H H—Cll—(|3—C|)—H
H H - H H H H H H

38 What is the chemical equation for the process of fermentation?
A  CgHi,06 + 60, —» 6CO, + 6H,0
B C¢H1206 —> 2C,HsOH + 2CO,
C CGCeHi206 + 3H,O — 3C,Hs0H + 30,
D C¢H1206 + 30, —» 6CO + 6H,0

39 The flow chart shows how petroleum may be turned into a plastic.

process process process

1 saturated 2 _ | unsaturated 3
hydrocarbon | hydrocarbon

petroleum

> plastic

What are processes 1, 2 and 3?

process 1 process 2 process 3
A cracking fractional distillation polymerisation
B cracking polymerisation fractional distillation
C fractional distillation cracking polymerisation
D fractional distillation polymerisation cracking

40 Which substance is a natural polymer?

A ethene
B Terylene
C nylon

D protein

E UCLES 2021 0620/12/M/3/21



14

BLANK PAGE

E UCLES 2021 0620/12/M/J/21



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 the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

E UCLES 2021 0620/12/M/3/21



16

*(*d"yJ) ainssaud pue ainjesadwa) wool e wp g S1 seb Aue Jo 8jow duUO JO BWN|OA 8Y |

- - - - - - - - - - - 8€¢C 374 [4%4 -
wnipuaIme| wnijagou wniAs|apusw wniwisy wnjuie)sue wnjuioyies wnijasiaq wnuno wnLawe wnuoynid wnunydau wnjuen wnjunoejoid wnuoy) wniunoe
a1 ON PIN w4 s3 10 3d wo wy nd dN n ed uL Y splouioe
€0l [40]% L0L 00} 66 86 16 96 S6 76 €6 6 16 06 68
S €Ll 691 191 S9l €91 651 161 ¢St 0S1L - vl 345 (4% 6ElL
wnpain wniqiepA wninyy wniqie wniwjoy wnisoidsAp wniqia) wniuijoped wnidoina wniewes wniyjawoud wniwAposu | wniwApoaseid wnueo wnueyjue|
ni aA wl 13 OH AQ qL PO n3 ws wd PN id @0 e Sploueyjuel
L. 0L 69 89 19 99 99 ¥9 €9 29 19 09 6G 8G 19
WNLIOWLISAI| wniAoaly wnusedoo wnjuablusos | wnppejsSWIep | Wwnusupaw wnissey wnuyoq wniBiogess wnugnp wnipiopayini wnipes wniouey
AT 14 ug 6y s@ N SH ug bs ad M| weme | EY 1
9Ll 1413 433 L oLl 60} 801 101 90k S0l 70l €01-68 88 /8
- - - 60¢ 10¢ ¥0¢ 10C 161 S61 6L 061 981 8L 2:1% 8.1 A €el
uopel aunejse wnjuojod ynusiq pes| wnijeyy Ainosew plob wnuned wniwso wniuayl ua)sbuny wnjejue) wniuyey wnueq wnisees
uy W od g9 ad 11 BH ny d I SO 9d M el iH spioveue, ed sO
98 g8 78 €8 8 18 08 6. 8. 12 9. S VL €L [ L/=1S 99 °1¢]
Lel el 8cl [44% 6L St 433 801 9014 €0l L0k - 96 €6 16 68 88 S8
uouax aulpol wnunjje) Auownue uy wniput wniwped Janjis wnipejjed wnipoys wniuayyn wnnauyoa) wnuapgAjow wniqoiu wnjuoouiz wnupA wnnuoss wnipigns
aX I el as us ul PO by pd ud ny ol O aN iz A IS qd
S €§ cs 3] 0S (94 14 VA4 14 14 144 194 [44 34 o 6€ 8¢ 1€
78 08 6. S €L 0L 59 9 6G 6S 9G 9SS cs 3] 14 14 (014 6¢
uoydAy aujwolq wniusjes olussie wniuewsab wnijed ouiz Jaddoo [EXRI] 1|eqOo uol asauebuew wniwoiyd wnipeuea wniuey} wnipueoss wniojeo wnissejod
M id S sY 99 €O uz no IN 0D 94 U 10 A L 39S €D A
9€ Ge e €€ [43 1€ 0¢ 62 8¢ yx4 9C 4 e €C [44 14 0¢ 6l
o §'ge ce 3 8¢ 1Z ve €C
uoBie auuo|yo anyns snioydsoyd uool|is wnjuwnie wnisaubew wnipos
Iy 10 S d IS v b eN
8l L 9l Sl 143 €l ¢l L
0c 6l 9l i clb L Sseuwl dlwoje sAle|as 6 A
uoau aupony uabAxo uaboiyu uoques uoloq aweu wniAieq wniyy|
oN E| 0 N o) g loqwiAs olwoye og 1
ol 6 8 L 9 g Jaquinu djwoje ¥ [
14 3
wniay uaboupAy >0¥
9H H
4 3
IIA I\ A Al Il Il I
dnoug

sjuawa|J 4o 3|qeL d1polad ayL

0620/12/M/3/21

E UCLES 2021



