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1 Alist of compounds is shown.

ammonia
carbon dioxide
carbon monoxide
cobalt(Il) chloride
ethane
ethene
glucose
methane
potassium sulfate
sodium phosphate
sulfur dioxide

Answer the following questions using only the compounds from the list.
Each compound may be used once, more than once or not at all.

Give the name of the compouni_t)ha;huwu O‘Q:(m_d— one O':gl_(ﬁcle LlaonoQ M
(a) is an unsaturated hydrocarbon
..................................... A L [1]

(b) leads to the deoxygenation of water in rivers

.................................. cSo&thW‘FMU [1]
> o.Uto.wncﬁa&

(c) is a gas which turns damp red litmus paper blue

(d) is the main constituent of natural gas

o O, é«eu.oo.se
(e) is a product of photosynthesis

(f) is a compound of a transition element.

ool (1) chosiade

[Total: 6]
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2 Petroleum is a mixture of hydrocarbons.

(a) Describe two characteristics of a mixture.

1 In oiluxe  combinumg elemenls do wt w&e&w

__________ Mﬂ hematcal  seaden e,
2 .. N oixluse LJOMLV)'MQ? elemenly e Moy a

(b) Fig. 2.1 shows a fractionating column for separating petroleum into different hydrocarbon
fractions.

LO‘D m ' POMG fraction
St dhaim caulbons

—— refinery gas

— gasoline

— A [\\Qfm‘(a q
— kerosene

— diesel oil

— fuel oil

— |ubricating oil

]

—» bitumen (’)(,)

g
4
§

Fig. 2.1

(i) On Fig. 2.1, draw an X inside the column to show where the hydrocarbon with the lowest
volatility collects. [1]

(ii) Name the fraction labelled A in Fig. 2.1.

(iii) State the name of the fraction which has hydrocarbons with the longest chain length.

(iv) State one use of the fuel oil fraction.
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(a) Table 3.1 shows the average concentrations, in ng/ 1000 cm?, of air pollutants in four different
years.
Table 3.1
concentration of air pollutant in ng/ 1000 cm?
ear
Y carbon hydrocarbons - particulates _
monoxide P

2019 25 12.0 19.6 (280 ) 30.0
2020 20 13.5 21.8 30.1 21.7
2021 118 14.8 185 27.5 2818
2022 1.6 16.0 22.7 26.2 25.0

(i) Name the oxide pollutant that has the highest concentration in 2021.

§ué¢uao&omo€s ......................................... [1]

(i) Name the[pollst@AbG! shows GOMNUGUS GEGTEASEIn cofigamlration fiom 20T9T612022)
Casthbon monpwide )

(i) Calculate the EVETAGENNASS] iniG of pAMIGUIENE in = RSO s> pielo" PoluiEamn
2016,
rm'w.tdu - gcbxa8
( m

-wade NBSS
= 8 X8

4

(i) PafiUEIEare formed byEIEAMPIEN MBUSHONIof FYSHEATONS.

State the meaning of the term ifiCOMpIEIEICOMBUSTG.
Incomplele. combuttion ﬂ«gfw"‘obwwvnjg dupcadsr
* [1]
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5 oudic
C o ~” P
(©) () Oxides offilfoGEnEANIHBUIEo BeEIFain] Baric  obove piT-
Choose from the list the PIFINEIUE for an EEIHICISOIUTIGRH
Draw a cjfSlSIaRGUNG our GHOSEMERSWER

@ pH7 pHO pH13 [1]

about removing oxides of nitrogen from car exhausts by choosing

m the list.
agent compound

distillation filter oxidising pump

(ii) Complete t

fWEeWads fro

The emission of oxides of nitrogen from car exhausts is reduced by using a

[1]
(i) Oxides of nitrogen can be formed by the action of bacteria on nitrates.
Name the EGUSOUSISOINEGH and thelfigiEliiSed in the iESHCHRITEISNONRS!
aqueous solution .............. ’OQOH)/'{OH’ ............................................................
metal .................. LUy N'—W-ﬁu ..............................................................
[2]
(d) Nitrogen dioxide clecomposes hen heated. Niic oxide and oxygen are produced.
(i) Complete the EYiiBONEGUSTEOHR forliRiISIEaCHoR
ANO, = 2NO + 0& 2]
(i) State the meaning of the symbol|iil
....................... @/emzsus'ible [1]
[Total: 12]
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4 Tinis a solid at room temperature.
(a) State
i S0de hawe Comp adr &truclune e posdilu aue
0Wseamged. W .

(o) NG shows the BAVSIcAISEIESIONNI
B ~
solid liquid > fif
tin - tin - gas
B .
Cond ems afion
Fig. 4.1
Name the changes of physical states’A'and B:
A ... MQ%‘ ...............................................................................................................
S 1
B o CON R N S R TN

RS - 111 < S,
iquid ti
SEPETEE ... L
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(d) A sealSUIGRBISYANGE]contains BOENING! c-BONGIORGEIHES.

State how d affects the/NOIUEIONEANOMGIONAS [as] in (ENEs

SYFiRGE when the .

............................. \/‘S(AAMQOQ-QWW 1]
rT‘ > T,Z, [Total: 9]
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5 This question is about metals.

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

Table 5.1

boiling point
in °C

in cm®/mol

237

observations on
reaction with water
rotame

lithium 1342
sodium o8
poEsslN | oo 760 454
rubidium 39 686 explodes

(i)
(iif)

(iv) the phySical State Rt at 1800°CHGive a rEAEGMTOrYoUrNSWe

physical state

reason

© UCLES 2023
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(i) Choose the Piif@SEMRICAIIESEHBES the meaning of {lll) in ironfllJoxide.
Tick (v') one box.
e number of oxygen atoms in ron(LlT) oxide
e oxidation number o ron in oIl oxide. |k~

the number of CO molecules which react
with iron(III) oxide

the number of electrons in one atom of iron

[1]
(i) Calcium carbonate is added to the blast furace.
The calcium carbonate undergoes thermal decomposition.
Complete theWioFdEGUANE for G HTANIGEEOMpOSIan of CAIGIUM GATBONALe.
calcium e Mum . _.Caslon
Y owde ..odle
[2]
() SEBSSSER AR, itipee §fT moekal~ medal o
(i) Choose the diagram, AjB; € 6rD;lin Fig. that_e structure of an alloy.
o Q‘
°Ce
O
Fig. 5.1
diagram C ................................................................................................ [1]

(i) Give one reason for using sairless steel instead of pure fon for cutlery
........ ‘P$°$twke¢°$w$wm‘fpe-w4ﬂ
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(d) Table 512 gives {16 GBSENVAlioNs whe four different metals Feactwith dilute fiyarochloric acid:

Table 5.2
metal observations
iron bubbles fofISIowly

mercury no bubbles seen
strontium | bubbles form very quickly
tin bubbles form very slowly

Put the BURBIAISI ordefOT eI TEaEviN:
Put the least reactive metal irst.

least reactive » most reactive

Mot Cusuy Ton Lron Strotin,
-

[2]
[Total: 13]

© UCLES 2023 0620/32/0/N/23



1 .

the reaction of large pieces of magnesium with dilute hydrochloric acid at
The magnesium is in excess.

(a) Fig. 6.1 shows the volume of hydrogen gas released as the reaction proceeds.
60

50

40 7

h Y

N

volume of
hydrogen 30 i
gas/cm?®

AN

\‘

v
N

20

i

101

0 20 %0 40 60 80 100 120

time/s
Fig. 6.1

() Deduce the volume of hydrogen gas released after 30 seconds.
volume of hydrogen = ............. 3 3 ......... cm?® [1]

(i) The siidentrepeatsIelexpermentiUsing sMEllSTIpIeces ONMAGNESIumA The mass of
magnesium USed femains the same The magnesium is stllin excess.

Al other conditions stay the same.

Crew o ETSTGTERIRNANE! o SO g SIS
smaller pic§es of Magnesium afe used.
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(b) () ThESHGERLIEpEaSThe experime
All other conditions stay the same!

Describe how the rate of reaction differs when a temperature of 35°C is used.
ali rea Lion m Jeeaces (]

(ii) The student repeats the experiment using a lower concentration of acid.

All other conditions stay the same.
Describe how the FatEIOTFEACHOM RS when a [oWSGONCEtIAtioNIdf =i IS Used:
........................... ali 5] peadion deceager 1]

() Hydrochloric acid reacts with lithium hydroxide.
() Complete theNeTdEqUAloH for HisTeaction!

hydrochloric lithium | | D27V ] YT
acid hydroxide

(2]
(i) Choose from thelist the word that best describes this reaction.
Draw a circle around your chosen answer.

addition decomposition oxidation | gge [1]
(ii) State the GolUFORASGINtGH orthyOIBATAGIE dissol@

....................................................................................................................................... [1]
rl"f_.r o'wﬂ) Fl\‘\‘l«\o.\ebn - auod base uy ducaloty [Total: 9]
la ud bage

cslousnless
Llue
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7 (a)NFigTATIshows thEEiSplayeaTormuIaoNfuiariacid

Fig. 7.1

- 8o+
(i) OnFig. 7.1, draw a circle around one carboxylic acid functional group. [1]

(ii) Deduce

..................................... CHHHOH 1]

(iii) Fuma c9 - Iﬂ !' h
Describe the EolGURGHANGEIWHERIEX cesSifimareacid]s added e.

............................................................ 2]
(b) Fumaric acid can be oxidised to produce a compound with the molecular formula C,H,O,
Complete Table 7.1 to calculate the relative molecular mass of C,H,Os.
Table 7.1
number relative
atom i
of atoms atomic mass
carbon 4 12 4 x12=48
hydrogen [AS 1 6xl <=6
oxygen (N 16 6X\6= ‘?G
relative molecular mass = "S~D ....... [2]
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(c) Ethanoic acid s a carboxylic acid.
Complete the word equation for the reaction of ethanoic acid with sodium carbonate.

Q
ethanoic | sodium N SOd‘U"”] N C&H-»m ...... R - w o're}(
e carbonate fhamoale ..Quonidle
[3]
(@) Ethanoiciacid can be produced by the oxidation of ethanal,
() Stote oENSEHENERD
..................................... O A AR e T

(ii)  Ethanol, CIH;OHRNiSTaREICSHG!.
Choose from the list the gefieralifofmulaiar the alEoHOIRGMOIGGOUS Sefies!
Draw a circlg/@round yourchosen answer.

C.H.OH CH,.,O0H  C,H,OH (]

(i) Ethanol can be manufactured by tne addition of stearm to ethene.

State two conditions for this reaction.
T 30'005 ..............................................................................................................
2 e, 66'0 e S\ \/\/ /Ll Y

[Total: 13]
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8 Zinc chigHOEISARIONEIEOMBOURE_ M. etem g oms
k___/
onductors wheh molten or in‘aqueous solution.
Describe one other physical property of ionic compounds.
Hy m

(a) loni

(b) CompleteIFigRBHORSHOwW:

e theele

e the cliaigeontheion.

L-=288
Fig. 8.1
[2]
(©) () Deduce the niBEAGAPOLENS and fiSUtFGRSIIANhe ingiomShowWr
qggna.ss O o no= Mv.gP
¢S at.mo. no.Ym= m MO‘”Dg
number of protons .......... DO e 261730
3 = 37
AUMDET OF NEUIONS .......22. .o oo
(2]
(i) Complete this sgnteGE/abOUPGSILVENGNS:
PositivElioRSIarEKAOWAIESIN. ........... CAXUENS Y
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(d) Molten zinc chioride is electrolysed using graphite electrodes.
State the names of the products at ach electrode and give the observations at the positive

electrode.

]
product BUREIREGAIVEIBIEEIEEE] ........... O S oo
product at the positive electrode ................. d'\lo'o"-l& ......................................................

(e) Graphite electrodes conduct electricity.

(i) Choose the corréct statement about the/structure and bonding in graphite.
J
Tick (v') one box. qﬂpﬁbf& é!

simple ionic

simple covalent

giant ionic

giant covalent (//

(1]
(i) State ofiEUSEIGNGRAPNINE other [EMESEMEIEEHode!

[Total: 12]
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