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1.ThetablebelowshowspartofthePeriodictable.Theletteroftheelementsdonot
representtheactualsymbolsoftheelements:-

X Y Z
U W

(i) HowdotheelectricalconductivitiesofelementsXandYcompare?Explain.
(2mks)

(ii) ElementW hastwomeltingpoints.Explainthisobservation. (1mk)

(iii) When1.15gofelementUwasreactedwithcoldwater0.6dm3 ofhydrogen
wasproducedatr.t.p. CalculatetherelativeatomicmasofU.(Molargas
volume=24dmsatr.t.p) (3mks)

(iv) ElementVhasatomicnumber15.Showitspositioninthegrid. (1mk)

(v) StateoneuseofelementZ. (1mk)

(vi) OxideofelementYreactwithbothacidsandbases.Whatpropertyisshown
byelementY? (1mk)

(vii) Explain(vi)aboveusingchemicalequations. (2mks)
(a)

(b)

(viii) WritedowntheequationforthereactionbetweenelementYandOxygen.
(1mk)
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(ix) ExplainhowthereactivityofelementsXandUwithchlorinecompare.(2mks)

2.TheprocessofextractionofAluminium issummarizedasbelow:

StepI
Substance
Q StepII StepIII

SubstanceS

(a)(i)WritetheformulaofthemainOreXwhichisusedinextractionofaluminium.
(1mk)

(ii) Name:
(a)ThemainresidueformedafterfiltrationinstepI. (1mk)

(b)SubstanceQ. (1mk)

(iii) How isthesodium AluminateinSolutionRseparatedfrom theimpurity
silicon(iv)oxide. (2mks)

(iv) WhatisthepurposeofadditionofsubstanceSinstepIII. (2mks)

(b)(i)ExplainwhytheAnodeinextractionofAluminium isreplacedperiodically.
(2mks)

(ii)WriteanequationfortheformationofAluminium atthecathode. (1mk)

(c)(i)ExplainwhyDuralum analloyofAluminium isusedinconstructionofaircraft
partsandcarwindowframes. (1mk)

OreX

Residue

Solution

R

Aluminium

Oxide

Molten

Aluminium

Oxide

Molten

Aluminium
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(ii)Apartfrom theapplicationofAluminium above,statetwootheruses.(2mks)

3.(a)(i)Withtheaidofachemicalequation,explainhowboilingaffectswaterhardness.
(2mks)

(b)ThesaturatedpointofSodium Nitratein100gofwaterisgivenforvarious
temperaturesin0C.
Temperature
(0C)

0 20 40 60 80 100

Saturation point
(g/100gofH2O)

73 88 104 124 14
8

180

(i)PlotagraphofsaturationpointofSodium Nitrateagainsttemperature.
(3mks)

(ii)Usingthecurvedeterminethesolubilityat700C. (1mk)

(iii)100gramsofsolutionofsodium nitrateisinsaturatedconditionsat100C.
Howmanygramsofthesaltwillhavetobeaddedtomakethesolutionjust
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saturationat800C. (2mks)

(iv)Stateoneapplicationofsolubility.
(1mk)

(II) Thegraphbelow isaplotofconcentrationagainsttimeforagiven
reaction.

A

P
B

Time
a) WhatisrepresentedbycurveA?Explain. (2mks)

b) ExplainwhycurveArisesfastthenconstant. (1mk)

c) WhatdoespointPrepresentonthegraph? (1mk)

4.Atinypieceofpotassium wasburntinair.Awhiteresiduewasformed.
(a)Apartfrom thewhiteresiduestateanyotherobservationthatwasmade.(1mk)

(b)DiluteSulphuric(vi)acidwasaddedtothewhiteresidue.AcolourlesssolutionM
wasformed.
(i) WriteanequationthatresultsintheformationofthecolourlesssolutionM.

(1mk)

(ii) ThesolutionM waselectrolysedusinggraphiteelectrodesasshowninthe
setupbelow.



6

a)IdentifyfourionspresentinsolutionM. (2mks)

b)StatetheobservationmadeatelectrodeP. Giveareasonforyour
answer. (2mks)

c)DescribeasimpletestforgasAproducedatelectrodeQ. (2mks)

d)WritetheequationforthereactiontakingplaceatelectrodeP. (1mk)

e)A currentof6A was passed through solution M for27 minutes.
CalculatethevolumeofgasAthatwasproducedatroom temperature
andpressure.(Molargasvolumeatr.t.p.=24dm3,1Faraday=96500C).

(3mks)

f) Comparetheconcentrationoftheelectrolyteatthebeginningofthe
experimentandattheendoftheexperiment.Explain. (2mks)

5.(I)Thefollowingaccountdescribeshowcrystalsofasaltweremade.
30cm3 ofsodium hydroxidesolutionwasmeasuredoutandtransferredintoa
conicalflask. Dilutenitric(v)acidwasthenadded,alittleatatimeuntilthe
solutionwasneutral.Thevolumeofnitric(v)acidaddedwasnotedtobe28cm3.
Thesolutionwasthenevaporateduntilitwassaturated.Itwasthenlefttocoolto
form crystalswhichlaterdried.

(a)Whatapparatuswasused:
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(i)tomeasurethe30cm3ofthesodium hydroxidesolution? (1mk)

(ii)toaddnitric(v)acidtothesodium hydroxidesolution.
(1mk)

(b)Howwouldyoudetermineifthesolutionisneutral? (1mk)

(c)Explainwhycrystalsofthesaltareformedwhenthesaturatedsolutionis
cooled. (1mk)

(d)Writeachemicalequationforthereaction. (1mk)

(e)Explainoneofthesaltpreparedinthisexperiment. (1mk)

(II)At350Cthereactionbetweenbromineandmethanoicacidproceedsaccordingto
theequationbelow: H+

Br2(aq)+HCOOH(aq) 2Br-(aq)+2H+
(aq)+CO2(g)

Therateofreactionwasdeterminedbymonitoringthetimetakenforbromineto
bedecolorized.

Concentrationofbromine(moldm-3) Timetaken

10.0x10-3

8.1x10-3

6.6x10-3

4.4x10-3

3.0x10-3

2.0x10-3

1.3x10-3

0

1

2

4

6

8

10

(a)Plotagraphofbromineconcentration(verticalaxis)againsttime. (3mks)
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(b)Usingyourgraph,
(i) Statetheconcentrationofbromineinthe3rdminute.

(1mk)

(ii) Calculatetherateofreactionat1½minute. (2mks)

(c)Explainhowtheconcentrationofbromineaffectsreactionrate. (1mk)

(d)Onthesameaxis,sketchthecurvethatwouldbeobtainedifthereactionwas
carriedoutat200CandlabelitI. (1mk)

6.The scheme below showsseveralreactionsstarting with propanol. Studythe
schemeandanswerthequestionsthatfollow.

Bromine
Water

Conc.
H2SO4

Propane Q CH2BrCHBrCH3
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ExcessH+
K2Cr2O7

(a) (i)NamegasR.
(1mk)

(ii)NameanddrawthestructuralformulaofcompoundQ. (2mks)

(iii)WhatconditionsandreagentsarenecessarytoconvertStoT? (2mks)
Reagent

Condition

(iv)Writeanequationforthereactionthattakesplacewhenonemoleofchlorine
gasreactwithpropane. (1mk)

(b)Thediagram belowshowssomepropertiesoftheorganiccompoundsU,Vand
W.Usetheinformationtoanswerthequestionsthatfollow.

U V W

Reaction

withliquid

bromine

Decolourize

bromineveryfast

Noreaction Decolourizes

bromine liquid

slowly

Combustion Burns with yellow

smokyflame

Burns with a blue

flame leaving no

residue

Burns with a clear

yellowflame

Reaction

withconc.

H2SO4

Noreaction Itis dehydrated to

form compoundU

Noreaction

(i) Towhichhomologousseriesdothefollowingcompoundsbelong?(3mks)

U

V

S CH3CH2CH2OH GasR

CH3CH2COOCH2CH3

(T)
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W

7.(a)StatetheHess’slaw. (1mk)

(b)Theheatofcombustionofpropane,carbonandhydrogenaregivenbelow.

C3H8(g)+5O2(g) 3CO2(g)+4H2O(l),ΔH=2220KJmol-1

C(s)+O2(g) CO2(g), ΔH2=-393KJmol-1

H2(g)+½O2(g) H2O(l), ΔH3=-285KJmol-1

(i) Usingtheinformationabove,show theformationofpropaneusingan
energycyclediagram. (2mks)

(ii) Calculatetheheatofformationofpropane. (2mks)

(iii) Writeathermochemicalequationtoshow theformationofpropanefrom
itsconstituentelements. (1mk)

(c)Usetheinformationbelowtoanswerthequestionsbelow:
Alkane Heat of combustion

(KJmol-1

Methane

Ethane

Propane

Butane

Pentane

8.9x102

1.56x103

2.22x103

2.877x103

3.534x103

(i) Predicttheheatofcombustionofhexane. (1mk)



11

(ii) Explainthedifferenceinmolarheatofcombustionbetweenthesuccessive
alkanes. (1mk)

(iii) Whichofthealkaneswillbethebestfuel.Explain. (1mk)


