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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

The total mark for this paper is 40.

Each correct answer will score one mark.

Any rough working should be done on this question paper.
The Periodic Table is printed in the question paper.

This document has 16 pages. Any blank pages are indicated.
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is correct? Slalu gp nalles

1 Which StateimetabouSids, liguids o
. Solds are easy to compress. -
¥ Liguidsjere oSytoOmpESs. (0559
% Lig 0o
N T ———Y

2 Which SUBSIARGE s aifikiure?
A7 g = onilume

B graphite — QMCM{Ft gawm

C oxygen —
D water — Co-nfo.wd

e

3 The structure of an atom of element X is shown. mD. g" prlons= at: ro.

key
e =

n Elneutron
p = proton

What is element X?
Moron

B carbon
C sodium

D sulfur
melal  mon-melat

+ S feacls i ciine o form sodumeHiande. <15 G5 <Ly dy—2 3Nad
Which Stafefmients deseribenat ha S i i eaction?

ta =
R mm—— O

X Sodium atoms form Aegative ions: = 2,81
¥ Sodium atoms gain electrons:
4~ Sodium atoms |08e €lectrons.

A Tand3 B~ Tand4 C 2and3 D 2and4
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5  Which statement about/ammonia is correct? H ;\l" b
A It GonduetsIelectiicity when/ligid. L
Bt cpiitains thies covalentibonds.
C It has a high boiling point.

D It has a giant covalent structure.

6 Wrich fOWGESOTBeSie SICURE o 2 USSOTERIIE”,

structure use ¥ v Q(em Qe d*&w
/
A~ giant covalent lubricant
B giant covalent cutting tools _-—> qSlf\cJ like
C simple molecular lubricant
D simple molecular cutting tools

7 The equation fepresents the feaction between Solid" 'magnesium oxide and dilute

hydrochloric acid to form and
ORECINCTIN,

MgO + 2HCI — Mg l, + H,O
Which row shows the state symbols for hydrochloric acid, magnesium chioride and water?
HCI | MgCl, | H,0
(aq) (aq) (1)
(aq) ) (1)

) (aq) (aq)
(1) (I (aq)

V

B
B
c
D

8  What is the gquation for the feaction between calcium and chioring?

A 2Ca + Cl —» CaxCl ca + 0%1 — md&.
B 2Ca + Cl, —» CayCl,

C Ca + Cl —» CaCl

yba + Cl, - CaCl,
IXCa +& XN~+6 X0 . 362
9 Calcium nitraté has the formula Ca(NO3)z. HO+QxIu+ 6% 1€ uo

What is the felaivelformulaimass] . of Ealiliminitrate?
A 102 B 150 ‘9/164 D 204
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10 . using plBliUMISIEEtiodes. The GASESIprodUGEd) ot Bach

electrode are collected.
he gases are mixed together and ignited with a lighted splint.
What is[formed during this reaction?
A hydrogen sulfide
B sulfur dioxide

C sulfuric acid

Vwater

11 EIGSHGIS pa o TIENEEE
€ v
What i§ioBseEdatiie cleetiodes? alprine i iteer g
Y A BOI6UIESEIGaS is produced at the fiEgGatVEIBIECHoae.

B~ A pale yellowAgreen gas [SPFOdUGed ot the POSIV BIEEIFoUE.

& Asilver-coloured metal is produced at the positive electrode.

ﬁ No change is observed because the electrodes are inert.

%
12 Fuel cells are used as energy sources in cars.. o) = wilex

Which row gives a fuel used in a/fuel cell and

fuel in a fuel cell products formed
A hydrogen carbon dioxide and water
8 hydrogen water only
C petrol carbon dioxide and water
D petrol water only

© UCLES 2023 0620/13/0/N/23



5

13 When water is added lo anhydrous iron(lll) chloride, FeCl. hydrated iron(ll) chioride,
FECI5#6H;0, is formed and Energy.is given out.

FeCly + 6H0 = EeCly-6H,0

o SRS =orcer v RGNSV RS

A B8~

A A
FeCl, + 6H,0
energy energy
. f‘
FeCl, + 61,077 emessger is FO%) FeCl,6H,0}> Low
progress of reaction progress of reaction
C D
A A
FeCl, + 6H,0 FeCl,*6H,0
energy energy
FeCl,*6H,0 FeCl, + 6H,0
progress of reaction progress of reaction

mew M&u& Y -fmvmd

14 Which [TESSSIER <RmICEIEETeE’ (MVM Lk dw,z,fq,

A burning carbon in air
B dissolving copper(Il) sulfate crystals in water
C  evaporating ethanol
D freezing water

C*O& — g:; )
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Cocl, +6th 0 = c’°dz 6H,0
15 Anhydous coballl hleride s lue and tume Ik when waler s added.
How is this rfeaction reversed?
A adding dilute acid
B filtering

G~ "heating

D cooling

16 Ethanol can be tumed ino sthancio acid by passing it over hot copper() oxide
24 p-2 0
CH3CH20H + ZCuO - CH3COOH + H,O + ZCu

What is thiSiypelofifeaction? G)u.mow: a"ozﬁ:m o csf);u
A preC|p|tat|0n—} Tum@ Un ¢ vm on MO.

B~ Tedox l’ 1t
C thermal decomposition — OL&-O*Y\FO&Q? with heal

D neutralisation

17 When/heated strongly, . aval ﬂ%aﬁm —’R}d“‘x‘.“""
Sio; + _)§l+zomgdm9h‘9%dqp"%
Which (gffiescibesiwhat iappensito Siiesn()6xide?

A thermal decomposition
B neutralisation

C oxidation

\9/ reduction

18 Information about four solutions, P, Q, R and S, is listed. ) : -
“ﬂeacts with ammonium chloride to form _C’a”(ahc Sl
*SeliioniQ reacts with Sodilifcarbonate to form i
“Solution(®contains a high concentration of OH ions.

Solution's turs IimusTeds — =«

Which soluons are alkaing? . ©+

A PandQ MandR C QandS D RandS

audic
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19 Which DYGESETEIBASE” o

1  calcium oxide
————————

tmefal Orucled

2 sodium oxide

3 iron(II) oxide

M,Zand?, B 1and2only C 2and3only D 3only

20 Which row BESEibeS the BANGES'AGTOSS a Perioa BT hEIPErodiE Table, FomIEHToTght?

number of motaliccharacter (71 3% s
outer-shell electrons. € eunltse im
A decreases decreases csme Pv.uhuFﬂ(
B decreases increases
C increases increases
D1 increases| decreases

21 Which row shows properties of an[element that is in the'same group of the Periodic Table as
lithium? — byelo -l-ogﬂu.rl'-p $ bock

electrical density P1efallic charaedey
conductivity ing/cm?®
A hight 0.97
B high 8.93
C low 0.07
D low 3.12

22 Which rGWIBSETIBES how the propeTies NGIOpI c[ementsichange as e GroUp IS dEsEanded?

melting point density reactivity
A increases increases increases
B increases decreases decreases
& decreases| | incieases) | increases|
D decreases decreases decreases
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23 The Elements| &4 — bRoine and fodine!

Which sta

d~Todine is more dense than chlorine.

> Igdife displaces enlorine from ESGIfion 6ontainifig GHIGHdEons!
\3~"Bromine is a diatormic non-metal. e - 2ed.

K is darkerinicolour than

A 1and2 B~ and 3 C 2and4 D 3and4

24 Cobalt is a transition element.
What is a property of cobalt?
ATt can form EoloUredicompoUnds!
B Itis a poor electrical conductor.
C It has a low density.
D It has a [owmelting point!

C’ a .
25 Which statements about

1 Itis GAIIGYIONZNE andiEoPpEH
2 Itis a[GOMPOURA of ZiNGANAIGOPPET
3 ltis a mixture'of zinc and copper.

A 1and3 .,,B/10nly C 2and3 D 3only

26 Aluminium is used to make containers for storing food.
Which property makesit suitable for this use?

A conducts heat

B low density

Mesists corrosion

D shiny surface
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27 Which BaiFGfdiagrams|represents both alpiifélimetallénd analioy?
v
A 'S”‘;‘:ﬁ)o" g‘ B
o
pure metal alloy pure metal alloy

c L2

O ~ O
OOQ

O O
pure metal alloy pure metal alloy

3 g
28 A fiietalMis bet and m in the reacivity series.
Which rE&EioRS 668uF wi NN i(§I6Xide?]

M can be extracted

M reacts with steam by -

A no no

B no yes
1 yes no

D yes yes
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experiments to i o
29 The diagrams show inve &QC—Q' IM.IHd

- waleu

o o .”%ﬂ"”

layer of ol

tap poiled
water ater
In which [ESEHUBES do the aISIGSE
A 1,2and3 MandZonly C 1and3only D 1only
30 Some uses of water are listed.
1 for GiNKing
2 in chemical reactions
3 in swimming pools
4 in washing
For which Uses'is it necessary to chlorinate the water?
A 1and2 \B~7 and 3 C 2and4 D 3and4
31 Two tests are done on an NBKfertiliser.
test1 flame test
test 2. heat with {UEGUS SORNITIRYIOHEE on SN — Qmyrvcori o
4
Which observations are made? alkalone
test 1 test 2
A green flame gas evolved which turns red litmus blue
B green flame gas evolved which turns blue litmus red
& liacfiame |  gas evolved which tuns red fitmus blue.
D lilac flame gas evolved which turns blue litmus red
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32 The gases from the engine of a car contain oxides of nitrogen.
How are these oxide§ formed?
A Nitrogen reacts with carbon dioxide.
B Nitrogen reacts with carbon monoxide!
\&~ Niitrogen FeaeiWithioxygen:
D Nitrogen feacts with petrol.

33 Which Stalementslexplain Whylplasticsishouldlbeeeyeied?

1 They do not decompose when added to land fill.
2 They FOIGIEIVErSiand B68aMS, hafmingwildie:
3 They can produce/toxic gases when burned.
~}/1,2and3 B 1and2only C€C 1and3only D 2and3only

34 Unwanted vegetation is somelimes placed in a bin where it decomposes. The compost formed is

Which gasisilikelyito be présentinalhighe percentagelinside tielBifihan in fieaioutSidehe]
bin?

A carbon monoxide

B st

C oxygen
D sulfur dioxide
0_, Q”QWQ"- ‘30
35 Ethene reacts with stea and With bromine in twolseparate reactions.

What are the products of these two reactions?

A ethanoic acid and bromoethane Rec=uf + \‘SO — O-PBQ-E! oH
K ! othandl

B ethanoic acid and dibromoethane
Hgl'-' Cdl’e:‘(' B”.? — Iic—- c,H’J

C ethanol and bromoethane { 1

pu B}

yethanol and dibromoethane
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36 FOUrtypes of feactions are listed. o
-+
\ smpsmge — Py e S

2 combustion CH\.'-I' O —d C»O& ‘i’l“e/}
/& polymerisation
x N, o,

Which feactions will'ethane undergo?

MandZ B 1and3 C 2and4 D 3and4

37 The flow diagram shows how poly(ethene) may be made from petroleum.

1 2 3
petroleum = fuelail >  ethene > poly(ethene)
What are stages 1, 2 and 3?
1 2 3

A cracking polymerisation fractional distillation

B Y cracking fractional distillation polymerisation
&~ fractional distillation cracking polymerisation

D | fractional distillation polymerisation cracking

3 Magesium fesetswitn Bl hyaroehlariaieo produce hydrogen gas. 2T RH = Y&
~
Which pieces of apparatusiare needed to determine the|rate of this reaction?
1 2 3 X

CS{"J:F wate b . R Buuetle

A Aand2 B 1and3 C 2and4 D 3and4
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39 The cfifeMAIOGFAMS of BUF Aifferentiayes are Showi
0 0 —+ 6
) ) S
0 —+— 4

 J  J -3

" e o +> & obistema
. ) 1 1 distame

pencil line
1 2 3 4

How many different colours are present i the four dyes?

A 4 B 5 £76 D 13

(a0 )mhe resuts B o SO o B .y ., walgper

fi'e._;t‘-feﬂ-n )
1 A cream precipitate is/produced wh
Caront omd P it

eanoms. 2

=0 Y™u W)
Adding aqueous sodium hydroxide produces a green precipitate which dissolves in
excess alkali

Adding aUEGUSIATGNTAproduces AGEEIBTEIBIEIS which STRSOIUbISIEXEass
ammonia.

What is substance X?

\A/Chromium(III) bromide

B chromium(III) chloride
f( iron(IT) bromide
y iron(II) chloride
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