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1 Alist of substances is shown.

ammonium nitrate Ulosude = -1

C—H\f =5. carbon monoxide 6“8’46 = -
copper(II) chloride

ethane
ethene

litmus

methane - :
methylorange X — e [pun'<
sodium chloride

Sodium sulfate :
aud. base mduca oM .

sulfur dioxide .
_(7 Atk alume SsTulion - bue
Pudic &5y en- Cfmlw
Answer the following questions using only the substances from the list.

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

Give the name of the substance that:

(a) turns from blue to colourless when an acid is added

q 'mgfr\ﬁ'“«q(dm [1]

N LWos plaosust f
(b) isi-yf-a 'H‘ﬁw F Qf Pgﬁ“'m'

(f) is a compound of a transition element.

[Total: 6]
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3 .

2 () hows the BSENGH BPPAFENNS nat CAMIBENNSEY ‘o SEPATISWAIE" om EGUEOUS!

condenser

distillation flask

aqueous
copper(1l) sulfate

Fig. 2.1

Eplain how o S - - TS
...... Omheﬂuﬁquwu%w sulphal in 0and Laftom flock

C‘VFPW &q%ﬁeﬂ; wodd
con be Sleekd.

[2

]
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4 .

(b) FigliZi2] shows o [EGOHENNGIEEIMAN o s-ParaGNpeoIEuM ito AirennYEroeamon
fractions.

(2o -melbh wa fraction
Srort chadn Yuftlo cast™ g

L

— gasoline

— naphtha

N d{vwswe./ fu—‘uﬁ’m
— diesel oll

— fuel oil

— |ubricating oll

e

— bitumen L’)L. )

i melting pon a2
() A draw ERIKHNGIAE the col. TGN o the hyEFoEaNenEIGES:
viscosity collects.

Onaim Wiy Ao casbont

(iv) State BRENUSSIGTIREIBIURMER FaGHoH
FS*ma“{:’a"&o&s ..................................................................... 1]

[Total: 6]
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3 (a) [EBIGISHISNows the BVETAGEIGONGENIFANONS. inGIIO00GH, of -PBINER i fURGIew

Table 3.1
concentration of air pollutant in ng/ 1000 cm?
2019 106 12.0 153 301 20.5
2020 | 112 13.0 216 28.2
2021 14.3 15.2 23.5 265 25.0
2022 15.5 9.0 14.0 25.2 18.2
(i) Name thepollliaRERat has thElGWeSHeoRcEntrationin2019]
................................... PO UG . 1]

(ii) Name the pollutant that shows a continuous decrease in concentration from 2019 to 2022.

................................... ?%mti(u 1]
() Calculate the EVETSGEIIESS, NG o SUNNGIONIGE n 250G <AMBIE o FONEGE
2020.

P(Vuag mass = 2CBX 90—
| 645~
— SO = 5
1o
mass =

(b) (i) State BESGUEEIof SUIUFAIGKIe in thENTOSPHETE.

© UCLES 2023 0620/31/0/N/23
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6
(iii) Choose the compound used to in Es desulfurisation
aodic 9as
Tick (v') one box.
aluminium chloride |%
Bosic 4 calcium oxide g
owde ' —— —
methane X
sulfuric acid X
(1]
(iv) Hydoehioriceidireacts WilhSoaiumSulie.
The products/are sodium chloride, Stlfr dioxide andfaliguid] wh
cobalt(11) chioride pink. (s
Complete ie&yiibl cqliationorihis Feaion. Tndy
Na,SO, + 2HCI - 2NaCl + SO, + a0, pusple ‘Sc[uzl] '
(v) Name the acidified solution used to festfor sulfur dioxide gas anﬂh-
acidified solution ............ PX(’o'«s.sum ...... P U*m“ﬁ‘“’l‘lc ..................................
observations ............cccccccennnnes CSCDU;\((QJS ................................................................
(2]
(c) AfiioRIaITorS an BIKalinESoltion in WateR:
(i) Give the formulaofthe’ion that is
.................................... Bt .. AW [1]

(ii) Choose from the IiEtfiEipHIvalue for BvalKaline Solution:
Draw a circle around your chosen answer.

pH1 pH4 pH7 [1]

[Total: 12]
Addic  bebw T
Neydr<l Pl"? +
Bdasic obeve
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4 Bromine is a liquid at room temperature.
State EWo/GENEIal PIOPETtEs of a liGuid.

(a)

(c)

Describefliquid bromine and bromine’gas in terms[of the arrangement and motion of the:
particles.

liquid bromine

arrangement

bromine gas

arrangement
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8 .
(d) Asealed gas syringe contains 80 cm? of bromine gas.

State how [EEENG =(fccts the VOIUME6F BroMINg Gasin thelgasisyringe when
the temperatureremai

VE{wrme.

[Total: 9]
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5 ~nis question is about metals ar</ metal compounds.

(a) Table 5.1 shows some properties of some Group | metals.

Table 5.1
metal melting point | boiling point observations on
in °C in °C reaction with water
- 98 883
potassium | (63) 760 130)
rubidium 686 1980
caesium (29) 669 3860
Use the information in Table 5.1 to predict:
() the meltingipeintionrubidiammy... 4 et beliDesn 63 wnd 9 (1]
0, ¢
(ii) the splubilityioTEoRIUIAYETOXIdE =t roomtemperature] ... (5. |ess Fhem 1120 )
(iii)  the observations when potassium reacts with water
............................................... bubbles ywtll fom . vopi
(iv) the physical state of caesium at 20°C. Give a reason for your answer.

© UCLES 2023

reason .............. i-"‘s ...... -mud}\(bwu{ “Haon :\: ﬂnb‘bﬂg

........................ PISML' 2]
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(b) Iroiis eXtractedi a lastfuinace by redlicton ofiron(Il) xide, F&,0), it carbon moroxide
Carbon monoxide is produced by the reaction of carbon with carbon dioxide.

C + CO, - 2CQ

() Explain howthis'equation shows that carbon dioxide s feduced:
Cosbon diowde e mediced a8 Y « Memival

(ii) Name the
Simultaneously.
............................................. &daxkeqcﬁm [1]
Calcium carbonate is added to the blast furnace. ca.0 + <o, T
(iii) is a C‘Qa)‘a_—> Lﬂ\??

(c) Stainless steel is an alloy of iron.

(i) Give onereason why allgysiare more usefil thafiiptre metals.
he oo ome amudh -maue haud then [1]

Choose the diagram,/AjB;€CiorD;in Figi5:1ithat best'shows the strlicture of brass.
AU bae

RO AEER  EHEG
DO £ CEY) Gt
ETOIEE) Ny G

v

(o 1E=To = 1 o 1 PP [1]
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1 .

(d) Table 5.2 gives some observations about the reactivity of four metals with dilute
hydrochloric acid.

Table 5.2
metal observations
iron bubbles form slowly

tin

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

least reactive > most reactive
™ et cusayy Ton Tron Magmetium
(j I

[2]
[Total: 13]
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6 A student investigates the reaction of large pieces of magnesium carbonate with dilute
hydrochloric acid atiglli@ll The magnesium carbonate is in excess.

(a) Fig. 6.1 shows the volume of carbon dioxide gas released as the reaction proceeds.

60

50

40 i~ L —

volume of
carbon dioxide
gas/cm® 30 1

29 2

\

N\

AN

AN

20

10

0 1 2 3 4 5 6 7
time/min
Fig. 6.1
(i) Deduce the volume of carbon dioxide gas released after 2 minutes.
volume of carbon dioxide = ..................... ... cm?® [1]

(ii) The student repeats the experiment using the same volume of hydrochloric acid but with
a higher concentration. The magnesium carbonate is still in excess.

All other conditions stay the same.

Draw a line on the grid in Fig. 6.1 to show the volume of carbon dioxide released when
hydrochloric acid with a higher concentration is used. [2]

© UCLES 2023 0620/31/0/N/23



(b) (i) The Stiidentrepeatsitic exp aller
Al other conditions stay the same.
Describe how the rate of reaction differs
used. ‘
....................... ol g Meachen mowaga 1]
(i) The stideRtrepears heexpenmentammose. K cuce Yt tenp.
w/‘c,(ﬂu'fggr Pwdvc(ﬂ- Stedlu e
Al other conditions stay the same.
ffers when the temperature is 10°C.
Qﬁl@ ............. pea Kuon  decsesset 1]
(c) Hydrochloric acid reacts with iron.
Complete the/word equation'for this reaction:
. (
hydr:;t;lorlc N o L e fl}b‘ﬂ“) . 4&{‘*"&7‘”‘
....... Cntosude
[2]

(d) Acids are used as catalysts'in many chemical reactions.
State the meafiifig et erm Eatalyst

Conswmed. [Total: 9]
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7 (a) Fig. 7.1 SHOWSTEispIayediformulaoFEoMpOUNaIS!
]

() On FigiTifidraw a el aroUnAhEGarbo . 1

(ii) Deduce

(b) CompouiidS Ganbelconverted o aerylic acia!
The molecularformla of acrylic acid s C;H,0}.

(i) Complete Table 7.1 to calculate the relative molecular mass of acrylic acid.

Table 7.1
number relative
atom .
of atoms atomic mass
carbon 3 12 3x12=36
hydrogen M 1 x| =4
oxygen 2 16 Kxl6 =32
relative molecular mass = VI& .......... 2]

(i) Acrylic acid is an unsaturated compound.
Describe a/festfor & UnSaturated Compound.

observations ek/ed\d‘s"l biowa o C{EM‘C'-‘

Bupine -+ wnsaliated > bt
seddsch Com Poun

g
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5 C’ma'd'

(i) When[leftitiieiny acrylieiaeia forfiisiapolyiier.
State the meaning of the _

(iv) Poly(etiigne) is alsoapolyimien
Choose from the IiSEHiiEypEIGT polymerisationihat GEeursWie]poly(Etiee) iimade.
Draw a Gifeleafound your cHioSen answer:

substitution oxidation neutralisation [1]

() Ethanoic acid is a carboxylic acid.
Complete the|Wordigquatior for theifeaction ot ethianoiciaci with saaiummhydroxide!

ethanoic N sodium §°d‘m UOO..rU-(
e ——— N +
acid hydroxide

—-— elhanoals

[2]

(d) Ethanoic acid can be converted to ethanol.

Name the two products formed when ethanol undergoes complete combustion.
................. Castbon dsowde g woakew 2]

[Total: 13]
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(a) State the meaning of the term jonic bond.

s Yo Lond  wetudh Q»\fbwe-a( due fo

(5) Complete Fig. 8.1 to show: TP

e the electronic configuration of a lithium ion

« the charge on the ion.

- gk
Fig. 8.1
[2]
() Deduce the niifiber GfIpFotons|and ReUtronSlinthelbromideNon SHowr.
cyggrfha-sc nd mo & p= ol no
5 akpo M E[n = mass mo."’mgf
number of protons 35 .................................................................................. 87“-3‘;
=44
number of neutrons ..... ‘QJ'( .......................................................................................................
[2]

(d) Molten I BIOMIEIS electrolySeaUSHGIGaphite cleEiiodes!

State the fiaES OR e product at SaEhEIECiiodeand give iieioBseValiors at (Hepositve!
electrode.

product BEHEEGANVEIBIEEHEEE ... U ) e
©
product at th ... Bawoude

observations at the positive electrode

[3]
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(i) State theitypeorbondinginGraphite!

............................................. YA eml e [1]
(ii) why graphite is used as a lubricant.

Qemue, ..... "3'&('&1%? ...... evey  Shu dwe.... 1]
(ili) Graphiteland diamond are both foFMS 6f CarboN!

State BRelUSe of diamond:

...... £ttsud,{>m4whb€$+o-5& [1]

[Total: 12]
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