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Name:...………………………………………………IndexNumber:…………………..

Candidate’sSignature……….….

Date…………………

ENDOFTERM 1,2021EXAMS,

233/1
CHEMISTRY(THEORY)
PAPER1
2HOURS

INSTRUCTIONSTOCANDIDATES
1.Answerallthequestionsinthespacesprovided.
2.Mathematicaltablesandelectroniccalculatorsmaybeused.
3.Allworkingmustbeclearlyshownwherenecessary.

ForExaminer’sUseOnly

Question Maximum Score Candidate’sScore

1–31 80

Thispaperconsistsof12printedpages.Candidatesshouldcheckthequestionpaperto
ensurethatallpagesareprintedasindicatedandnoquestionsaremissing.
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1.AnoxideofelementGhastheformulaasG2O3.
(a)StatethevalencyofelementG. (1mark)

………………………………………………………………………………………………………

(b)InwhichgroupoftheperiodictableiselementG? (1
mark)

………………………………………………………………………………………………………

2.Theset-upbelowwasusedtoseparateamixture.

(a)Nametheapparatusmissingintheset-up. (1
mark)

……………………………………………………………………………………………………...

(b)GiveoneexampleofmixtureT. (1mark)

……………………………………………………………………………………………………...

(c)Whatisthenameofthismethodofseparation? (1
mark)

………………………………………………………………………………………………………

3.Nametheprocesswhichtakesplacewhen:
(a)SolidCarbon(IV)oxide(dryice)changesdirectlyintogas. (1

mark)

……………………………………………………………………………………………………...

(b)Aredlitmuspaperturnswhitewhendroppedintochlorinewater. (1
mark)

………………………………………………………………………………………………………
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(c)Propenegasmoleculesareconvertedintoagiantmolecule. (1
mark)

………………………………………………………………………………………………………

4.TheinformationbelowgivespHvaluesofsolutionsV,W,X,YZ.

Solution pHvalues
V
W
X
Y
Z

2
6.5
11
14
4.5

(a)Whichsolutionislikelytobe?
(i)Calcium hydroxide? (1mark)

………………………………………………………………………………………………………

(ii)Rainwater? (1mark)

……………………………………………………………………………………………………...

(b)WhichsolutionwouldreactmostvigorouslywithZinccarbonate? (1
mark)

………………………………………………………………………………………………………

5.ExplainwhyverylittleCarbon(IV)oxidegasisevolvedwhendilutesulphuric(VI)acid
isaddedtolead(II)carbonate. (1mark)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

6.Airwaspassedthroughseveralreagentsasshownbelow:

Concentrated
sodium
hydroxide
solution

Air
Excess
copper
turnings

Escaping
gases

Excess
heated
magnesium
powder
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(a)Writeanequationforthereactionwhichtakesplaceinthechambercontaining
magnesium

powder. (1
mark)

………………………………………………………………………………………………………

(b)Nameonegaswhichescapesfrom thechambercontainingmagnesium powder.
Giveareasonforyouranswer. (2

marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

7.Theset-upbelowwasusedtostudysomepropertiesofair.

Stateandexplaintwoobservationsthatwouldbemadeattheendoftheexperiment.
(2marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

8.Belowisalistofoxides.
MgO,N2O,K2O,CaOandAl2O3

Select:-
(a)Aneutraloxide. (1

mark)

……………………………………………………………………………………………………...

Beaker

Testtube

Moistiron
wool

Wate
r
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(b)Ahighlywatersolublebasicoxide. (1
mark)

………………………………………………………………………………………………………

(c)Anoxidewhichcanreactwithbothsodium hydroxidesolutionanddilute
hydrochloricacid.
(1mark)

………………………………………………………………………………………………………

9.(a)Hydrogencanreducecopper(II)Oxidebutnotaluminium oxide.Explain. (1
mark)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

(b)Whenwaterreactswithpotassium metal,thehydrogenproducedignites
explosivelyonthe

surfaceofwater.
(i)Whatcausesthisignition? (1

mark)
………………………………………………………………………………………………………

………………………………………………………………………………………………………

(ii)Writeanequationtoshowhowthisignitionoccurs. (1
mark)

………………………………………………………………………………………………………

10.Inanexperimentanunknownmassofanhydroussodium carbonatewasdissolved
inwater

andthesolutionmadeupto250cm3.25cm3ofthissolutionneutralized20cm3of
0.25M

nitricacid.Calculatethemassofunknownsodium carbonateused. (3
marks)

(Na=23.0,C=12.0,O=16.0)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………



Page6of6

……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

11.AnelementM hastwonaturallyoccurringisotopes,63M and65M.Calculatethe
percentageofeachisotopeiftherelativeatomicmassofM is63.55. (2

marks)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

12.Carbonandsiliconbelongtothesamegroupoftheperiodictable,yetCarbon(IV)
oxide

isagaswhilesilicon(IV)oxideisasolidwithahighmeltingpoint.Explainthis
difference

(2marks)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

13.ThetablebelowgivesinformationabouttheionsT+andZ2-.

Ion T+ Z2-

Electronarrangement 2.8 2.8.8
Numberofneutrons 12 16

(a)DeterminetherelativeformulamassofthecompoundformedbetweenTandZ.
(2marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

(b)Statetwoconditionsunderwhichthecompoundin(a)abovewouldconduct
electricity.

(1mark)
………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………………………………………

……………………………………………………

14.Anionofoxygenislargerthanoxygenatom.Explain. (2
marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

15.Asolutionofhydrogenchloridegasinmethylbenzenehasnoeffectoncalcium
carbonatewhileasolutionofhydrogenchloridegasinwaterreactswithcalcium
carbonatetoproduceagas.Explain.

(2marks)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

16.StartingwithLead(II)carbonateexplainhowyouwouldprepareapuresampleof
Lead(II)

sulphate. (3marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

17.Drawadot()andcross()diagram toshowbondingin:-
(a)Ammonium ion,NH4

+ (N=7.0,H=1.0) (1
mark)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………
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……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

(b)Silane,SiH4(Si=14.0,H=1.0) (1mark)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

18.Sodium carbonatedecahydratecrystals,Na2CO3.10H2O,wereleftexposedinthe
atmosphere

onawatchglassfortwodays.
(a)Statetheobservationmadeonthecrystalsaftertwodays. (1

mark)

………………………………………………………………………………………………………

………………………………………………………………………………………………………

(b)Namethepropertyofsaltsinvestigatedintheaboveexperiment. (1
mark)

………………………………………………………………………………………………………

19.(a)Whatismeantbytheterm solubilityofsalts? (1mark)
………………………………………………………………………………………………………

………………………………………………………………………………………………………

(b)Calculatethesolubilityofasaltgiventhat15gofthesaltcansaturate25cm3of
water.

(1mark)
………………………………………………………………………………………………………

………………………………………………………………………………………………………

20.(a)StatetheGraham’slaw. (1mark)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

(b)A100cm3ofCarbon(IV)oxidegasdiffusedthroughaporouspartitionin30
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seconds.
Howlongwouldittake150cm3ofNitrogen(IV)oxidetodiffusethroughthe

samepartitionunderthesameconditions? (C=12.0,N=14.0,O=16.0)
(2marks)
………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

21.Thediagram belowrepresentsanincompleteset-upforpreparationofadrysample
ofgasR.

(a)Completetheset-uptoshowhowadrysampleofgasRiscollected. (2
marks)

(b)WriteachemicalequationforthereactionthatproducesgasR. (1
mark)

………………………………………………………………………………

22.Whensulphurpowderisheatedtoover400oCthefollowingchangesareobserved:-
At113oCitmeltsintolightbrownliquid.Theliquidthendarkenstobecomered-

brown
andveryviscousat160oC.Above160oCtheliquidbecomesalmostblack.Nearthe

boiling
point(444oC)theliquidbecomesmobile.Explaintheseobservations.(3marks)

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………
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………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

23.Agascylindercontainsabout1.12dm3ofbutanemeasuredat0oand1atm.Given
that25%of

heatislost,whatisthemaximum volumeofwateratroom temperaturewhichcan
beboiled

to100oCinordertomakesomecoffee?
C4H10(g)+6½O2(g)4CO2(g)+5H2O(l);H=-3,000kJmol-1 (3marks)

(Specificheatcapacityofwater=4.2Jg-1oC-1,densityofwater1gcm-3Molargasvolume22.4
ats.t.p)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

24.CompoundW reactedwithchlorinetoform compoundXonly.Thestructural
formulaof

Xisshownbelow:
CH3─ CH─ CH─ CH3

│ │
Cl Cl

(a)GivethestructuralformulaandnameofcompoundW. (1mark)
………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………

(b)Drawthestructureof1-chloro-2,2-dimethylpropane. (1
mark)

25.Aweighedsampleofcrystallinesodium carbonate(Na2CO3.nH2O)washeatedina
crucibleuntiltherewasnofurtherchange.Themassofthesamplereducedby14.5%.
Calculatethenumberofmoles,n,ofwaterofcrystallization.(Na=23,O=16.0,C=12,
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H=1).(3marks)
………………………………………………………………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

26.Inanexperiment,soapsolutionwasaddedtothreesamplesofwater.Theresults
below

showthevolumeofsoapsolutionrequiredtolatherwith500cm3ofeachwater
sample

beforeandafterboiling.

(a)
Which
watersamplesarelikelytobesoft? (1mark)

………………………………………………………………………………………………………

(b)Explainthechangeinvolumeofsoapsolutionusedinsample2. (1
mark)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………

27.Studytheflowdiagram belowandanswerthequestionsthatfollow:

SaltM
HCl(l)

NaCl(aq)

(a)NamesaltM. (1mark)

………………………………………………………………………………..

………………………………………………………………………………..

(b)Writeabalancedchemicalequationforthereactionbetweenhydrochloricacid
andmanganese(IV)oxide. (1mark)

………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………

(c)Identifyanotherreagentthatcanbereactedwithconcentratedhydrochloricacid

Sample1 Sample2 Sample3
Volumeofsoapusedbeforewaterboiled 26.0 14.0 4.0
Volumeofsoapafterwaterboiled 26.0 4.0 4.0

MnO2 GasL Cold
dilute
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toproducegasL. (1
mark)

………………………………………………………………………………………

28.Theset-upbelowwasusedtoprepareandcollecthydrogensulphidegas.Studyit
andanswerthequestionsthatfollow.

(a)NamesolidV. (1mark)

………………………………………………………………………………………………
(b)Writechemicalequationofthereactiontakingplaceintheflask. (1

mark)

………………………………………………………………………………………………

(c)Giveareasonwhywarm waterisusedintheset-up. (1
mark)

………………………………………………………………………………………………

29.ThetablebelowgivesinformationonfourelementsrepresentedbylettersK,L,M
andN.Studyitandanswerthequestionsthatfollow:

Element Electron
arrangement

Atomicradius(nm) Ionicradius(nm)

K

L

M

N

2.8.2

2.8.7

2.8.8.1

2.8.8.2

0.136

0.099

0.203

0.174

0.065

0.181

0.133

0.099
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(a)Selecttheelementswithsimilarchemicalproperties. (1mark)
……………………………………………………………………………………
(b)ExplainwhytheionicradiusofLisgreaterthanitsatomicradius. (1

mark)

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

(c)Identifythemostreactivemetal. (1mark)

…………………………………………………………………………………

30.Thesetupbelowwasusedtoprepareasolutionofhydrogenchloride.

(a)Explainwhyaninvertedfunnelisused. (2
marks)

(b)Nameanothergaswhoseaqueoussolutioncanbepreparedinthesameway. (1
mark)

31.Heatedironcanreactwithbothchlorinegasandhydrogenchloridegas.
(a)Writeequationsforthetworeactions. (2

marks)
………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………

Inverted
funnel

HCl(g)

Beaker

Water
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(b)Chlorinegashasnoeffectondrybluelitmuspaper.Explain. (1mark)
………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……………………………………………………


