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CHEMISTRYPAPER233/2

K.C.S.E1995QUESTIONS

1. ThetablebelowgivesinformationonfourelementsbylettersK,L,M andN.

Studyitandanswerthequestionsthatfollow.Thelettersdonotrepresentthe

actualsymbolsoftheelements.

a) Whichtwoelementshavetwosimilarproperties?Explain

(2mks)

b) WhatismostlikelyformulaofoxideofL?

(1mk)

C) Whichelementisanon-metal?Explain (1mk)

d) Whichoneofelementsisthestrongestreducingagent?Explain

(2mks)

e) ExplainwhyionicradiusofNislessthanthatofM

(2mks)

f) ExplainwhytheionicradiusofLisbiggerthanitsatomicradius

(2mks)

2 a) INanexperimenthydrogenchloridegaswaspreparedandreactedwith

aluminium turningstoform asolidqandgasRasshowninthediagram below.

Element Electron

arrangement

Atomicradius(nm) Ionic

radius(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

Aluminium
turnings
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(i) Name:LiquidP

:SolidQ (1mk)

:GasR (1mk)

(ii) Nameanothersubstancethatcouldservethesamepurposeasthe

concentratedsulphuricacid.

(1mk)

(iii) Explainthefollowingobservation.Whenbluelitmuspaperwasdipped

Intothewaterinthebeakerattheendoftheexperimentitturnedred.

ExplainwhysolidQcollectsfartherawayfrom theheatedaluminium

(2mks)

(b)(i)Writeanequationforthereactionthattakesplacebetweenammoniagas

andhydrogengas (1mk)

(ii)Calculatethemassoftheproductthatwouldbeformedwhen2000cm3of

hydrogenchloridegasreactscompletelywithexcessammoniagas

(H=1,O;N=14.0,C1=35.5,onemoleofgasoccupied24litresatroom

temperatureandpressure.)

(3mks)

3. Inanexperimenttodeterminetheheatofcombustionofmethanol,CH2OHa

studentusedasetupliketheoneshowninthediagram below.

Volumeofwater= 500cm3

Thermomete
r

Beaker

Water

Lamp

methanol

LiquidP

Sodium

Hcl(g)
SolidQ

GasR

Heat
Combustio
ntube

Concentrated
sulphuricacid

Water

Beaker
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Finaltemperatureofwater= 27.00C

Initialtemperatureofwater=

20.00C

Finalmassoflamp+methanol=22.11g

Initialmassoflamp+methanol= 22.98g

Densityofwater = 1.0gcm3

a) Writeanequationforthecombustionofmethanol

b) Calculate:

(i) Thenumberofmolesofmethanolusedinthisexperiment

(C=12;O=16;H=1)

(ii) Theheatofcombustionpermoleofmethanol. (1mk)

(iii) Theheatofcombustionpermoleofmethanol (2mks)

(c) Explainwhythevalueofthemolarheatofcombustionformethanolobtained

inthisexperimentisdifferentfrom thetheoreticalvalue.

(d) Ontheaxisbelowdrawanenergyleveldiagram forthecombustionofmethanol.

4. a) Theflowchartbelowoutlinessomeoftheprocessinvolvedduring

extractionofcopperfrom copperpyrites.Studyitandanswerthequestions

thatfollow.

(i) NamegasK (1mk)

(ii) Writeanequationforthereactionthattakesplaceinthe1stroastingfurnace.

(1mk)

(iii) WritetheformulaofthecationpresentinslagM

(1mk)

(iv) Identifygasp (1mk)

(v) WhatnameisgiventothereactionthattakesplaceinchamberN?Give

areasonfortheanswer. (1mk)



5
Formarkingschemes,call/Whatsapp-0746711892

(b)Thecopperobtainedfrom chamberNisnotpure.Drawalabeleddiagram toshow

thesetupyouwouldusetorefinethecopperbyelectrolysis.

(3mks)

(c) Giventhatthemassofcopperobtainedfrom aboveextractionwas210kg,

determinethepercentagepurityoftheore(copperpyrites)if810kgofitwasfed

tothe1stroastingfurnace.(Cu=63.5,Fe=56.0,s=32.0)

(3mks)

(d)Givetwoeffectsthatthisprocesscouldhaveontheenvironment

(2mks)

5. TheflowchartsbelowshowananalysisofamixtureRthatcontainstwosalts.

Studytheanalysisandanswerthequestionsthatfollow.

(a) (i) WhatconditionisnecessaryfortheprocessinstepItotakeplace?

(1mk)

(ii) Drawalabeleddiagram fortheset-upthatcouldbeusedtoseparate

themixtureformedinstepII

(2mks)

(iii) WriteionicequationforthereactionbetweenthecationinfiltrateX

andaqueousammonia. (1mk)

(iv) WhatobservationwouldindicatethepresenceofNO2(g)instepI

(v) Statehowwatervapour,instepIcouldbeidentified. (1mk)

(b)
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(i) Whatconclusioncanbedrawnfrom stepIVonly?Explain? (2mks)

(ii) WritetheformulaofananionpresentintheresidueU.Explain (2mks)

(iii) Suggesttheidentityofthecationpresentinsolutionz. (1mk)

(c) NamethetwosaltspresentinthemixtureR. (2mks)

6. (a) Thetablebelowgivesinformationaboutthemajorconstituentsofcrude

oil.Studyitandanswerthequestionsthatfollow.

(i) Whichoneoftheconstituentsorcrudeoilhasmoleculeswiththehighest

numberofcarbonatoms? (2mks)

(ii) Nametheprocessyouwouldusetoseparateamixtureofpetrolanddiesel

andexplainhowtheseparationtakesplace.

(2mks)

(iii) Explainwhytheconstituentofcrudeoilandwriteitsformula (1mk)

(iv) Nameonegasthatislikelytobeaconstituentofcrudeoilandwriteitsformula.

(1mk)

(b) WhatconditioncouldcauseapoisonousgastobeformedwhenKeroseneis

Constituent Boilingpoint(0C)

Gases

Petrol

Kerosene

Dieseloil

Lubricatingoil

Bitumen.

Below40

40-175

175-250

250-350

350-400

Above400
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burnt?Explain

(2mks)

(c) Giveoneuseofbitumen (1mk)

7. (a) Thediagram belowshowsaset-upthatcanbeusedtoobtainnitrogengas

inanexperiment.

(i) NameliquidL

(1mk)

(ii) WhatobservationwouldbemadeintubeKafterheatingforsometime?

(1mk)

(iii) WriteanequationforthereactionthattookplaceintubeK. (1mk)

(iv) If320cm3ofammoniagasreactedcompletelywiththecopper?

Calculate:

I Volumeofnitrogengasproduced.

(1mk)

II themassofcopperoxidethatreacted

(3mks)

(Cu=63.5,O=16.O,onemoleofgasoccupies24litersatroom

temperatureandpressure)

(v) AttheendofexperimentthePHofthewaterinthebeakerwasfoundtobeabout

1)Explain (2mks)

(b) Inanotherexperimentagasjarcontainingammoniawasinvertedoveraburning

Dry
ammonia

TubeK

Copper(II)oxide

Nitrogen

Water

Beake
r

Ice

LiquidL

Heat
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splint.Whatobservationwouldbemade?

(1mk)

(c) Whyisitadvisabletoobtainnitrogenfrom airinsteadammonia?

(1mk)
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CHEMISTRYPAPER233/2
K.C.S.E1996QUESTIONS

1. Sodium thiosulphatesolutionreactswithdilutehydrochloricacidaccordingto

thefollowingequation.

S2O3
2-

(aq)+2H+(aq) H2O(l)+SO2+S(s)

Inanexperimenttostudyhowtherateofreactionvarieswithconcentration,

10cm3of0.4M sodium thiosulphatewasmixedwith10cm3.Of2M hydrochloricacid

inaflask.TheflaskwasplacedinawhitepapermkedwithacrossX.Thetimetaken

forthecrossXbecomeinvisiblewhenviewedfrom abovewasnotedandrecordedin

thetablebelow.Theexperimentwasrepeatedthreetimesasthetemperatureusingthe

volumesinthetableandtheresultsrecordedasshowninthetablebelow.

Experiment Volumeof0.4M

thiosulphate(cm3)

Volumeof

water(cm3)

Volumeof

2M HCl(cm3)

Time(Sec)

1 10 0 10 16

2 7.5 2.5 10 23

3 5.0 5.0 10 32

4 2.5 7.5 10 72

a) i) Onthegridbelow,plotagraphofthevolumeofthiosulphate(Vertical

axis)againsttimetakenforthecross(X)tobecomeinvisible)

ii) From thegraphdeterminehowlongitwouldtakeforthecrossto

becomeinvisibleiftheexperimentwasdone.

i) Using6cm3ofthe0.4M thiosulphate

(1mk)

ii) Using6cm3of0.2M thiosulphatesolution

(1mk)

b) i) UsingvaluesforexperimentI.Calculate

i) Molesofthiosulphateused

(1mk)

ii) Molesofhydrochloricacidused (1mk)

ii) ExplainwhichofthetworeactantsinexperimentIcontrolledtherate

ofthereaction?Explain (1mk)

c) GivetwoprecautionswhichshouldbetakeninexperimentIcontrolledthe
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rateofthereaction?Explain

(2mk)

2. a) Thediagram belowshowsincompleteset–upofthelaboratoryand

preparationcollectionofchlorinegas.Studyitandanswerthequestions

thatfollow.

i) Completetheset–uptoshowhowdrychloridegasmaybecollected.

ii) Theequationfortheredoxreactionthattakesplaceis

MnO2(s)+4HCl(aq) MnCl2(aq)+2H2O(l)+Cl2(g)

Explain,usingoxidationnumbers,whichspeciesisreduced

(2mks)

iii) WhatisthepurposeofwaterinflaskL? (1mk)

b) Studythediagram belowandanswerthequestionsthatfollow.

HCl(aq)

MnO2(S) Water

L

HCLgas
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Whensomehydrogenchloridesgasisallowedintowaterandthemixturestirred,

thebulblightsandgasesXandYareformed.

i) Name:GasX

GasY

ii) Explainwhythebulbdoesnotlightbeforethehydrogenchloride

gasisletintowater.

(2mks)

iii) ExplainusingequationswhythevolumeofgasXislessthanthatofgas

(2mks)

3. Theextractionofaluminium from itsoretakesplaceintwostages,purification

stageandelectrolysisstage.Thediagram belowshowstheset–upforthe

electrolysisstage.

GasY
GasX

Graphite

Water

Graphite

Bulb
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a) i) Nametheorefrom whichaluminium extracted. (1mk)

ii) Nameoneimpurity,whichisremovedatthepurificationstage.

(1mk)

b) i) Labelonthediagram eachofthefollowing

i) Anode

ii) Cathode

iii) Regioncontainingtheelectrolyte.

ii) Themeltingpointaluminium oxideis2054oC,butelectrolysisis

carriedoutbetween800–900oC.

i) Whyistheelectrolysisnotcarriedoutat2054oC

(1mk)

ii) Whatisdonelowerthetemperatures? (1mk)

iii) Thealuminium whichisproducedistappedoffasaliquid.What

doesthissuggestaboutitsmeltingpoint?

(1mk)

c) Atypicalelectrolysiscellusescurrentof40,000amperes.Calulatethemass

(inkilograms)ofaluminium producedinonehour)

(3mks)

4. Studythetablebelowandanswerthequestionsthatfollow:

Element Atomic

number

Relativeatomic

mass

Meltingpoint

(oC)

Aluminiu
m
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a) Completethetablebyfillinginthismissingatomicnumbersandatomicmass.

(2mks)

b) Writetheelectronarrangementforthefollowingions (2mks)

Ca+

P3+

c) WhatisthemeltingpointofhydrogenindegreesKelvin?

(1mk)

d) Whichoftheallotropesofphosphoroushaahigherdensity?Explain

(2mks)

e) Themassnumbersofthreeisotopesofmagnesium are24,25and26.

Whatisthemassnumberofthemostabundantisotopeofmagnesium?Explain

(2mks)

f) Givetheformulaofthecompoundformedbetweenaluminium andcarbon.

(1mks)

g) Explainthedifferenceinthemeltingpointsofmagnesium andsodium.

(2mks)

5. a) Studythetablebelowandanswerthequestionsthatfollow.

i) Whichofthecompoundsisasolidat10.0oC?Explain (1mk)

ii) Choosetwocompoundswhicharemembersofthesamehomologousseries

andexplainthedifferenceintheirmeltingpoints.

(3mks)

Aluminium

Calcium

Carbon

Hydrogen

Magnesium

Neon

Phosphorous

Sodium

13

20

12

10

15

27.0

40.0

12.0

1.0

24.3

31.0

23

850

3730

-259

650

-249

44.2(white)

590(red)

Compound Meltingpoint(oC) Boilingpoint(oC)

C2H4O2

C3H6

C3H8O

C5H12

C6H14

16.6

-185

-127

-130

-95.3

118

-47.7

97.2

36.3

68.7
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iii) ThecompoundC3H8Oisanalcohol.Howdoesitssolubilityinwaterdiffer

from thesolubilityofC5H12inwater?Explain. (2mks)

b) Completecombustionofonemoleofahydrocarbonproducedfourmoles

ofcarbondioxideandfourmolesofwateronly.

i) Writeformulaofthehydrocarbon (1mk)

ii) Writetheequationforthecombustionreaction: (1mk)

c) Inareaction,analcoholJwasconvertedtoahex-1–ene.

i) GivethestructuralformulaofthealcoholJ

ii) Namethereagentandconditionsnecessaryforthereactioninc(i)above

d) CompoundKreactswithsodium hydroxideasshownbelow? (1mk)

i) Whattypeofreactionisrepresentedbytheequationabove? (1mk)

ii) TowhatclassoforganiccompoundsdoesKbelong? (1mk)

6. a) Givethenameofeachoftheprocessesdescribedbelowwhichtakesplace

whensaltsareexposedtoairforsometime.

i) Anhydrouscoppersulphatebecomeswet

(1mk)

ii) Magnesium chlorideformsanaqueoussolution

(1mk)

iii) Freshcrystalsofsodium carbonate,Na2CO3.10H2O (1mk)

b) Writetheformulaofthecomplexionformedineachofthereactionsdescribed

below.

(i) Zincmetaldissolvesinhotalkalinesolution
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(1mk)

(ii) Copperhydroxidedissolvesinexcessammoniasolution.

(1mk)

(c) Ahydratedsalthasthefollowingcompositionbymass.Iron20.2%Oxygen

23.0%,sulphur11.5%,water45.3%.Itsrelativeformulamassis278.

(i) Determinetheformulaofthehydratedsalt..

(3mks)

(Fe=56,S=32;O=16,H=1)

(ii) 6.95gm ofthehydratessaltweredissolvedindistilledwaterandthe

totalvolumemadeto250cm3ofsolution.Calculatetheconcentration

ofthesaltsolutioninmolesperlitre.

7. (a) Thegraphbelowshowsthesolubilityofsulphurdioxidegasatdifferent

temperatures.Usethefollowinginittoanswerthequestionsthatfollow.
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(i) From thegraphdetermine:

I Thelowesttemperatureatwhich1,000cm3ofsolutionwouldcontain

116gofsulphurdioxide.

II Themaximum massofsulphurdioxidethatwoulddissolvein15litres

ofsolutionat100C

(ii) Sodium hydroxidereactswithsulphurtrioxideaccordingtothefollowing

equation.

2NaOH(aq)+SO2(g) Na2SO3(aq)+H2O(l)

Usingtheinformationinthegraphdeterminethevolumeof2M sodium hydroxide

requiredtocompletelyneutralizeononelitreofsaturatedsulphurdioxidesolution

230C.(S=32.0;O;O=16.0) (3mks)

(b) Studytheflowchartbelowandanswerthequestionsthatfollow.

Writeequationforthereactiontakingplaceat:

I Theroastingfurnace

(1mk)
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II Theabsorptiontower

(1mk)

III Thediluter (1mk)

(ii) ThereactiontakingplaceinchamberKis

SO2(g)+1/2O2(g) SO3(g)

I ExplainwhyitisnecessarytouseexcessairinchamberK

II NameanothersubstanceusedinchamberK

(c) Studytheschemegivenbelowandanswerthequestionsthatfollow:

(i) Namethereagentsusedin:

StepI……………… (1mk)

StepII……………… (1mk)

StepIV…………… (1mk)

(ii) WriteanequationforthecompletecombustionofCH=CH (1mk)

(iii) Explainonedisadvantageofthecontinueduseofitemsmadefrom the

compoundformedinstepIII

(2mks)



18
Formarkingschemes,call/Whatsapp-0746711892

CHEMISTRYPAPER233/2
K.C.S.E1997QUESTIONS

1.UsestandardelectricpotentialsforelementsA,B,C,D andFgivenbelowto

answerthequestionsthatfollow.

Eθ(Volts)

A2+(aq)+2e A(s) -2.90

B2+(aq)+2e B(s) -2.38

C+(aq)+2e C(g) -0.00

D2+(aq)+2e D(s) +0.34

½F2(g)+e F-(aq) +2.87

(i) Whichelementislikelytobehydrogen?Giveareasonforyouranswer

(ii) WhatistheEθvalueofthestrongestreducingagent?

(iii) Inthespaceprovideddrawalabeleddiagram oftheelectrochemicalcell

thatwouldbeobtainedwhenhalf–cellsofelementsBandDarecombined

(iv) CalculatetheEθvalueoftheelectrochemicalcellconstructedin(iii)above

(b) Duringtheelectrolysisofaqueouscopper(II)sulphateusingcopperelectrodes,

acurrentof0.2ampereswaspassedthroughthecellfor5hours

(i) Writeanionicequationforthereactionthattookplaceattheanode

(ii) Determinethechangeinmassoftheanodewhichoccurredasaresult

oftheelectrolysisprocess

(Cu=63.5,1Faraday=96,500coulombs.

2.(a)Givethenamesofthefollowingcompounds

(i) CH3CH2CH2CH2OH

(ii) CH3CH2COOH

(iii) CH3C-O-CH2CH3
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(b)Studytheinformationinthetablebelowandanswerthequestionsthatfollow

Numberofcarbon

atomspermolecule

Relativemolecular

massofhydrocarbon

2

3

4

28

42

56

(i) Writethegeneralformulaofthehydrocarboninthetable

(ii) Predicttherelativeatomicmassofthehydrocarbonwith5carbonatoms

(iii) Determinethemolecularformulaofthehydrocarbonin(ii)aboveand

drawitsstructuralformula(H=1.0C=12.0)

(c) Studytheschemegivenaboveandanswerthequestionsthatfollow

(i) Namethereagentsusedin:

StepI …………………….

StepII ……………………..

StepIII ……………………..

(ii) WriteanequationforthecompletecombustionofCH=CH

(iii) Explainonedisadvantageofthecontinueduseofitemsmadefrom the

compoundformedinstepIII

StepII

C2HCOONa

C2H0CH=CH

CH2=CHCI

+CH2-CHCI+n

StepIV
Heat

Step1

StepIII

StepV

Complete
combustion



20
Formarkingschemes,call/Whatsapp-0746711892

3.(a)Studytheinformationbelowandanswerthequestionsthatfollow:

Thelettersdonotrepresenttheactualsymbolsoftheelements

Element Atomic

Number

MeltingPoint

Element

Formulaof

Chloride

MeltingPoint

Chloride

G

H

J

K

L

11

12

14

16

20

98

650

1410

113

851

GCI

HCI2

JCI4

K2CI2

LCI2

801

715

-70

-80

780

(i) Whichelementsaremetals?Giveareason

(ii) WritetheformulaofthecompoundformedwhenelementHreacts

withelementsK

(iii) ExplainwhythemeltingpointofJishigherthanthatofK

(iv) WhatistheoxidationstateofJinitschloride

(v) Howdoesthe:

I–MeltingpointoffluorideofGcomparewiththatofitschloride?

II-ReactivityofHandLwithwatercompare?Giveanexplanation

(2mks)
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4.(a)Thediagram below showstheextractionofsodium metalusingthedowns

cell.Studyitanswerthequestionsthatfollow

(i) Explainwhyinthisprocessthesodium chlorideismixedwith

calcium chloride.

(ii) Whyistheanodemadeofgraphiteandnotsteel?

(iii) Statetwopropertiesofsodium metalthatmakeitpossibleforittobe

collectedasshowninthediagram

(iv) Whatisthefunctionofthesteelgauzecylinder?

(v) Writeionicequationsforthereactionswhichtakeplaceat:

ICathode

IIAnode

(vi) Giveoneindustrialuseofsodium metal

(b) Explainwhythesodium metaliskeptstoredunderkerosene

Moltensodium
chlorideand
calcium
chloride

Steel
gauze

Sodiu
m

Gas

Molten
sodium

Circularsteel
cathode

Graphite
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5. Thereactionbetweenandmethanoicacidat300Cproceedsaccordingtothe

informationgivenbelow

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

ConcentrationofBr2(aq)Moldm
-3

Time

minutes

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) Onthegridbelow,plotagraphofconcentrationofBromine(Vertical

axisagainsttime)

(b) From thegraphdetermine:

(i)Theconcentrationofbromineattheendof3minutes

(ii)Therateofreactionattime‘t’wheret=1½minutes

(c) Explainhowtheconcentrationofbromineaffectstherateofreaction

(d) Onthesameaxissketchthecurvethatwouldbeobtainedifthereaction

wascarriedoutat200CandlabelthecurveascurveII.Giveareason

foryouranswer.

6.(a)Thediagram belowrepresentsasetupthatwasusedtoobtaindrynitrogen

from air.Studyitandanswerthequestionsthatfollow

Ironpowder Nitrogen
gas
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(i) NamesolidQ

(ii) Whatisthepurposeofsodium hydroxide?

(iii) WriteanequationforthereactionwhichtookplaceintubeP

Givethenameofoneimpuritypresentinthenitrogengasobtained

(iv) Giveareasonwhyliquidnitrogenisusedforstorageofsemenfor

artificialinsemination

(b) Thesetupbelowwasusedtopreparenitricacid

(i) GivethenameofliquidR

(ii) Writeanequationforthereactionwhichtookplaceintheglassretort

(iii) Explainthefollowing

I.Nitricacidisstoredindarkbottles

II.Thereactionbetweencoppermetalwith50%nitricacid(onevolumeof

Aqueou
ssolium
hyroxide SolidQ

SyringeTubeP
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acidaddedtoanequalvolumeofwater)inanopentesttubegivesbrownfumes.

(c) Afactoryusesnitricacidandammoniagasastheonlyreactantsforthe

preparationoffertilizer.Ifthedailyproductionofthefertilizeris4800kg

calculatethemassofammoniagasuseddaily.
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7.(a)Inanexperiment,dryhydrogenchloridegaswaspassedthroughheated

zincturningsasshowninthediagram below.Thegasproducedwasthen

passedthroughheatedlead(II)oxide.

(i) Whatisthefunctionofwaterintheflask?

Writeequationsforthereactionsthattookplaceinthetubes

S

V

(ii) HowwouldthetotalmassoftubeVanditscontentscomparebefore

aftertheexperiment?Explain

(b) Chloridecanbepreparedbyusingthefollowingthreeagents;solidsodium

chloride,concentratedsulphuricacidandpotassium permanganate

(i)Whatistheroleofeachofthefollowinginthereaction?

I Concentratedsulphuricacid

II potassium permanganate

(ii)Namethebleachingagentformedwhenchlorinegasispassedthrough

colddilutesodium hydroxidesolution

(iii)Nameoneotheruseofthecompoundformedin(ii)aboveotherthan

Bleaching

(c) 1.9gm ofmagnesium chloridewasdissolvedindistilledwater.Silvernitrate

solutionwasaddeduntilinexcess.Calculatethemassofsilvernitratethat

wasusedforthecompletereaction.Relativemolecularmassofmagnesium

chloride=95,N=14.0,O=16.0,Ag=108.0

TubeS Zincturnings

FlaskT

Water

GasW

TubeVPbO
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CHEMISTRYPAPER233/2
K.C.S.E1998QUESTIONS

1.(a).Anoreissuspectedtocontainmainlyiron.Describeamethodthat

canbeusedtoconfirm thepresenceofironintheore

(b)Excesscarbonmonoxidegaswaspassedoveraheatedsampleofanoxideof

ironasshowninthediagram below.Studythediagram andthedatabelowit

toanswerthequestionsthatfollow.

Massofemptydish = 10.98g

Massofemptydish4oxideofiron = 13.30g

Massofemptydish4residue = 12.66g

(i) Determinetheformulaoftheoxideofiron.(relativeformulamassof

oxideiron=232,Fe=56.0,O=16.0)

(ii) Writeanequationforthereactionwhichtookplaceinthedish

(c) Corrosiveisadestructiveprocessinwhichironwhichisconvertedinto

hydratediron(III)oxide

State:

(i) twoconditionsnecessaryforrustingtooccur

(ii) Onemethodusedtoprotectironfrom rusting

(d)Explainwhyitisnotadvisabletowashvehiclesusingseawater

2.(a)Thefollowingequationsrepresentstwodifferenttypesofreactions

(i) nC4H8(g) (C4H8)n(s)

(ii) C2H6(g)+CI2(g) C2H5CI(I)+HCI(g)
U.V.
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Statethetypeofreactionrepresentedby:

(i)

(ii)

(b)Thefermentationofglucoseproducesethanolasshownintheequationbelow

C2H12O6(aq) 2CH3CH2OH(aq)+2CO2(g)

(i) Statehowtheconcentrationofethanolproducedcouldbeincreased

(ii) Stateandexplaintheobservationthatwouldbemadewhenapiece

ofsodium metalisaddedtoasampleofethanolcontainedinabeaker

(iii) Givetwocommercialusesofethanolotherinthemanufactureof

alcoholicdrinks

(c) ThemolecularformulaofahydrocarbonisC6H14.Thehydrocarboncanbe

convertedintotwootherhydrocarbonsasshownbytheequationbelow

(i) NameanddrawthepossiblestructuralformulaofX

Name

Structuralformula

(ii) Stateandexplaintheobservationthatwouldbemadeifafewdrops

ofbromidewaterwereaddedtoasampleofX.

(iii) WriteanequationforthecompletecombustionofC3H8

3. Theflowchartbelowshowstheindustrialpreparationofammoniaandtheprocessused
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inthemanufactureofsomeammonium compounds.Studyandanswerthequestions

thatfollow

(a)Givethenameofthe

(i) Processinstep1

(ii) Reactionthattakesplaceinstep5

(b)Stateoneothersourceofhydrogengasapartfrom naturalgas

(c)Explainwhyitnecessarytocompressnitrogenandhydrogeninthisprocess

(d)Writeanequationforthereactionwhichtakesplaceinstep6

(e)Namethecatalystandthereagentsusedinstep3

Catalyst

Reagent

(f)NamecompoundZ1

(g)GiveonecommercialuseofcompoundZ2
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4. Theset–upbelowwasusedtoprepareanhydrouschloridesofanumberofelements

inalaboratorywherenofinecupboardwasavailable.Thechloridesweretobe

collectedinflask

Thefollowingtableshowsthemeltingandboilingpointsofthechloridesthatwereprepared.

(a) Explainwhyitisnecessarytopassdrychlorinethroughtheapparatusbefore

heatingeachelement

(b) GivetowreasonswhytubesIIandIIIwerefilledwithSodalime(solidmixture

ofsodium hydrogenandcalcium hydrogen)

(c) Explainwhyitwouldnotbepossibletocollectanysodium chlorideinflask1

(d) NameoneothersubstancethatcanbeusedintubesIIandIII

(e) Writeanequationforthereactionthatformsphosphorous(III)chloride

(f) Describehowyouwouldseparateamixtureofsodium chlorideandaluminium

chloride

5. (a)Thetablebelowgivesthesolubilitiesofhydratedcopper(II)sulphateinmoldm3

atdifferenttemperatures

(i) Onthegridprovided,plotagraphofsolubilityofcopper(II)sulphate(vertical

axis)againsttemperature.

(ii) From thegraph,determinethemassofcopper(II)sulphatedepositedwhen

solutioniscooledfrom 700Cto400C.

(Molarmassofhydratedcopper(II)sulphate=250g)

Soda-lime

Dry
chlorine
gas

elemen
t
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(b) Inanexperimenttodeterminethesolubilityofsodium chloride,5.0cm3ofa

saturatesolutionofsodium chlorideweighing5.35gwereplacedvolumetric

anddilutedtoatotalvolumeof250cm3

25.0cm3ofthedilutesolutionchloridecompletelyreactedwith24cm3of

0.1M silvernitratesolution.

AgNO3(aq)+NaCI(aq) AgCl(s)+NaNO3(aq)

Calculate:

(i) Molesofsilvernitratein24cm3ofsolution

(ii) Molesofsodium chloridein25.0cm3ofsodium

(iii) Molesofsodium chloridein250cm3ofsolution

(iv) Massofsodium chloridein5.0cm3ofsaturatedsodium chloride

Solution(Na=23.0,CI=35.5)

(v) Massofwaterin5.0cm3ofsaturatedsolutionofsodium chloride

(vi) Thesolubilityofsodium chlorideing/100water

5. Inordertodeterminethemolarofneutralizationofsodium hydroxide,100cm3

of1M sodium hydroxideand100cm3of1M hydrochloricacidbothatthe

sameinitialtemperatureweremixedandstirredcontinuouslywithathermometer.

Thethermometeroftheresultingsolutionwasrecordedafterevery30secondsuntil

thehighesttemperatureofthesolutionwasattained.Thereafterthetemperatureof

thesolutionwasrecordedforafurthertwominutes

(a)(i)Whywasitnecessarytostirthemixtureofthetwominutes

(ii)Writeanionicequationforthereactionwhichtookplace

(iii)Thesketchbelowwasobtainedwhenthetemperatureofthemixture

wereplottedagainsttime.Studyandanswerthequestionsthatfollow.
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I. WhatisthesignificanceofpointY2?

II. Explainwhythereisatemperaturechangebetweenpoints

Y1andY2

Y3andY4

(iv) Intheinitialtemperatureforbothsolutionswas24.50Candthehighest

temperatureattainedbythemixturewas30.90C

Calculatethe:

I. heatchangeforthereaction

(specificheatcapacityofthesolution=4.2Jg-1K-1andthe

densityofthesolution=1.0g/cm3

II. Molarheatofneutralizationofsodium hydroxide

(v) Explainhowthevalueofthemolarheatofneutralizationobtainedinthis

experimentwouldcomparewiththeonethatwouldbeobtainedifthe

experimentwasrepeatedusing100cm3of1Methanoicacidinsteadof

hydrochloricacid.

(b) Onthegridprovidedbelow,drawanenergyleveldiagram forthereaction

betweenhydrochloricacidandsodium hydroxide

6. Studytheinformationgiveninthetablebelowandanswerthequestionsthatfollow.

Thelettersdonotrepresentstheactualsymbolsoftheelements

Element Atomicnumber Boiling

point

S

T

U

V

W

3

13

16

18

19

1603

2743

718

87

1047

(a)Selecttheelementswhichbelongtothesame

(i)Group

(ii)Period

(b)Whichelement

(i)Isingaseousstateatroom temperature?Explain

(Takeroom temperaturetobe298K)
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(ii)Doesnotform anoxide?

(c)Writethe

(i)Formulaofthenitrateofelement

(ii)EquationforthereactionbetweenelementsSandU

(d)WhattypeofbondwouldexistsinthecompoundformedwhenUandTreact?

Giveareasonforyouranswer

(e)TheaqueoussulphateofelementW waselectrolyzedusinginertelectrodesName

theproductsformedatthe:

(i)Cathode

(ii)Anode
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CHEMISTRYPAPER233/2
K.C.S.E1999QUESTIONS

1.Thetablebelowgivesthevolumeofthegasprovidedwhendifferentvolumesof2M

hydrochloricwerereactedwith0.6gofmagnesium powderatroom temperature

Volumeof2M

hydrochloricacid(cm3)

Volumeofgas(cm3)

0

10

20

30

40

50

0

240

480

600

600

600

(a) Writeanequationfrothereactionbetweenmagnesium andhydrochloricacid

(b) Onthegridprovidedplotagraphofthevolumeofgasproduced

(verticalaxis),againstthevolumeofacidadded(Notethereactioncomesto

completion,thevolumeofthegasproduceddirectlyproportionaltocompletion,

theacidadded).

From thegraphdetermine

c) i)Thevolumeforthegasproducedif12.5cm3of2M hydrochloricacidhad

beenused.

ii)Thevolumeof2M hydrochloricacidwhichwhenreactedcompletely

with0.6ofmagnesium powder.

e) Giventhatonemoleofthegasoccupied24000cm3atroom temperature.

Calculatetherelativeatomicmassofmagnesium.

2.Theset–upbelowwasusedduringtheelectrolysisofaqueousmagnesium

sulphateusinginertelectrodes.

Aqueous
magnesiu
m
sulphate
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i) nameasuitablepairofelectrodesforthisexperiment

ii) Identifytheionsandcationsinthesolution

iii) Onthediagram labelthecathode

iv) Writeionicequationsforthereactionsthattookplaceattheanode.

v) Explainthechangethatoccurredtotheconcentrationofmagnesium

sulphatesolutionduringtheexperience.

vi) Duringtheelectolysisacurrentof2ampereswaspassedthroughthe

solutionfor4hours.Calculatethevolumeofthegasproducedatthe

anode.(1faraday96500coulombsandvolumeofagasatroom

temperatureis24000cm3)

vii) Oneoftheusesofelectrolysisiselectroplating

I) Whatismeantbyelectroplating?

II) Givetworeasonswhyelectroplatingisnecessary.

3.Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

Thelettersdonotrepresentthesymbolsoftheelements.

Element(C) Atomic

number

Meltingpoint

L

M

N

Q

R

11

13

14

17

19

97.8

660

1440

401

63.7

a) Writetheelectronsarrangementfortheatom formedbyelementsand

M andQ

b) Selectanelementwhichis

i) Themostreactivenon–metal

ii) Apoorconductorofelectricity

c) InwhichperiodoftheperiodictabledoeselementsRbelow.

d) ElementRlodesitsoutermostelectronmorereadilythanI.Explain

e) Usingdots(.)andcrosses(x)torepresentoutermostelectronsshow
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bondinginthecompoundformedelementsNandQ.

f) ExplainwhythemeltingpointelementsM ishigherthanthatofelement.

g) DescribehowasolidmixtureofsulphateofRandleadsulphatecanbe

separatedintosolidsamples.

4. a) Theflowchartbelowshowsasequenceofreactionsstartingwithiron.

Studyandanswerthequestionsthatfollow.

i) Namethereagentandstatetheconditionforthereactioninstep.

Reagent

Condition

ii) Givethenamesofthefollowing

i) SolidS

ii) SolidV

iii) SolidT

iii) Givereasonsforthecolourchangeinstep2

ii) Writeanionicequationforthereactionwhichtakesplaceinstep3.

v) Nameoneothersubstancethatcouldbeusedinsteadofsodium

hydroxideinstepIII.

b) Inanexperiment3.36gofironfillingswereaddedtoexcessaqueous

copper(II)sulphate.Calculatethemassofcopperthatwasdeposited.

Cu=63.5,Fe=56.0
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5.a)WhenanorganiccompoundYisreactedwithaqueoussodium carbonate,it

producescarbondioxidereactswithpropanoltoform asweetsmellingcompound

Zwhoseformulais.

O

CH3CH2 C -O - CH2CH2CH3

i) NameanddrawthestructuralformulaofcompoundY.

ii) WhatisthenameofthegroupofcompoundstowhichZbelongs?

b) Inanexperimentexcessethanolwaswarmedwithpotassium dichromatefor

abouttwentyminutes.Stateandexplaintheobservationthatwasmadeatthe

endoftheexperiment.

c) Theschemebelowwasusedtoprepareacleaningagent.

Studyandanswerthequestionsthatfollow.

i) Whatnameisgiventothetypeofcleaningagentpreparedbythemethod

showninthescheme?

ii) NameonechemicalsubstanceaddedinstepII

iii) WhatisthepurposeofaddingtheelementssubstancenamesinC(ii)above.

iv) Explainhowanaqueoussolutionofthecleansingremovesoilfrom

utensilsduringwashing.
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6. a) Thediagram belowshowsaset–upusedbyasastudentinanattempt

toprepareandcollectoxygengas.

i) Completethediagram correctingthemistakesonit

ii) IdentifysolidW.

a) Apieceofphosphoruswasburntinexcessandtheproductobtainedwas

shakenwithasmallamountofhotwatertomakeasolution.

i) Writeanequationfortheburningofphosphorusinexcessair.

b) Explainwhycookingpotsmadeofaluminium donotcorrodewhen

exposedtoair.

c) Thereactionbetweensulphurdioxideandoxygentoform trioxidein

thecontactprocessinexothermic.

2So(aq)+O2(g) 2SO3(g)

Factorymanufacturingsulphuricacidbycontactprocessproduces350kgofsulphur

trioxideperday(conditions)forthereactioncatalyst.2atmospherespressureand

temperaturesbetween.

(400–500oC)

i) Whatismeantbyanexothermicreaction?

ii) Howwouldtheyieldperdayofsulphurtrioxidebeaffected

Temperatureslowerthan4000oCareused?Explain.

Wate

Solidw

Water
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CHEMISTRYPAPER233/2
K.C.S.E2000QUESTIONS

1.(a)Thegridgivenbelowrepresentspartoftheperiodictable.Studyitandanswerthe

questionsthatfollow.(thelettersdonotrepresentstheactualsymboloftheelements)

(i) WhatnameisgiventothegroupofelementstowhichCandFbelong?

(ii) Whichletterrepresentstheelementthatistheleastreactive?

(iii) WhattypeofbondisformedwhenBandEreact?Explain

(iv) WritetheformulaofthecompoundformedwhenelementDandoxygen

gasreact

(v) Onthegrid,indicatewithatickthepositionofelementGwhichisinthe

thirdgrid,indicatewithatickthepositionofelementGwhichisinthe

thirdperiodoftheperiodictableandformsG3-ions

(b) Studytheinformationinthetablebelowandanswerthequestionsthatfollow

(thelettersdonotrepresenttheactualsymbolofthesubstances)

Substance MeltingPoint

(0C)

BoilingPoint

(0C)

Solubilityin

water

Densityat

room

temperature

g/cm3

H

J

K

L

-117

-78

-23

-219

78.5

-33

77

-183

Verysoluble

Verysoluble

Insoluble

Slightly

soluble

0.8

0.77x10-3

1.6

1.33x10-3

(i) Whichsubstancewoulddissolveinwaterandcouldbeseparatedfrom the
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solutionbyfractionaldistillation?Giveareason

(ii) Whichsubstancesisaliquidatroom temperatureandwhenmixedwith

watertwolayerswouldbeformed?

(iii) Whichletterrepresentsasubstancethatisgasatroom temperatureandwhich

canbecollected:

I.Overwater?Explain

II.Bydownwarddisplacementofair?(Densityofairis1.29x10-3g/cm3at

room temperature.

2 (a)Thediagram belowrepresentsamercurycellthatcanbeusedintheindustrial

manufactureofsodium hydroxide.Studyitandanswerthequestionthatfollow

(i)Name

I.therawmaterialintroducedat2

II.Anothersubstancethatcanbeusedinthecellinsteadofgraphite

(ii)Identifytheby–productthatcomesoutatI

(iii)Give

I.Oneuseofsodium hydroxide

II.Tworeasonswhymercuryisrecycled

graphite

Mercury

Steel
grinds

Brine

Pump

Sodium
hydroxide
solution

Amalgam
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(b)Acurrentof100ampereswaspassedthroughthecelloffive(5)hours

(i)Writetheequationfor:Thereactionthatoccurredatthemercurycathode

(ii)Calculatethemassofsodium hydroxidethatwasproduced

(Na=23.0,O=16.0,H=1.0,1Faraday=96500Coulombs)

3 Theflowchartbelowillustratetheindustrialextractionofleadmetal.Studyit

andanswerthequestionsthatfollow.

(a)(i)Nametheorethatiscommonlyusedinthisprocess

(ii)Explainwhattakesplaceintheroastingfurnace

(iii)IdentifygasP

(iv)WritetheequationforthemainreactionthattakesplaceinthesmeltingFurnace

(v)Whatisthepurposeofaddingironinthesmeltingfurnace?

(vi)Givetwoenvironmentalhazardslikelytobeassociatedwithextraction

ofLead

(b) Explainwhyhardwaterflowinginleadpipesmaybesaferfordrinking

thansoftwaterflowinginthesamepipes

(c) Stateoneuseofleadotherthanthemakingofleadpipes

4.(a)(i) Inthespaceprovidedsketchalabeleddiagram toshowhowhydrogen

chloridegascanbepreparedandcollectedinthelaboratoryusingsodium

Chlorideandconcentratedsulphuricacid(thegasneednotbedry)

(ii) Writeanequationforthereactionthattakesplace

(iii) Nameonedryingagentforhydrogenchloride
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(vi) Stateandexplaintheobservationthatwouldbemadewhenhydrogen

chloridegasisbubbledthroughasolutionoflead(II)nitrate

(v) Concentratedhydrochloricacidisusedforremovingoxidefrom metalsurfaces

(picking).Explainwhyconcentrationnitricacidcannotbeusedforthepurpose.

(b) Asampleofhydrogenchloridegaswasdissolvedinwatertomake250cm3

ofsolutionrequired46cm3of11.0M Sodium hydroxideforcomplete

neutralization.

(i) Calculatethenumberofmolesofhydrochloricacidin25cm3ofsolution

(ii) Determinethemassofhydrogenchloridethatwasdissolvetomake250cm3

ofsolution(Cl=35.5,H=1.0)

5. (a) Givethenamesofthefollowingcompounds

(i) CH3CH=CHCH2CH3

O

║

(iii) CH3CH2CH2C-OH

(b) EthaneandEthenereactwithbromineaccordingtotheequationgivenbelow

(i) C2H6(g)+Br2(g) C2H5Br2(g)+HBr(g)

(ii) C2H4(g)+Br2(g) C2H4Br2(I)

c)Namethetypeofbrominationreactionthattakesplacein:(i)and(ii)
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(i) Writetheequationforthecombustionofbutane

(ii) ThepHofsubstancesKwasfoundtobelessthan7.Explainthisobservations

(d) Thepolymerizationoftetraflouroathene(C2H4)issimilartothatofethane

(C2H4)

(i) Whatismeantbytheterm polymerization?

(ii) Drawthestructuralformulaofaportionofthepolymerobtainedfrom

themonomerC2H4

(e) Stateanytwoadvantagesthatsyntheticpolymershaveovernaturalpolymers

6.(a)Thefollowingdiagramsshowthestructuresoftwoallotropesofcarbon.Study

them andanswerthequestionsthatfollow

(i)Nameallotrope

M

N

(ii)GiveoneuseofN

AllotropeM

AllotropeN
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(iii)Whichallotropeconductselectricity?Explain
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(b)Inanexperiment,carbondioxidegasaspassedoverheatedcharcoalandthe

gasproducedcollectedasshowninthediagram below

(i) Writeanequationforthereactionthattookplaceinthecombustiontube

(ii) Nameanothersubstancethatcanbeusedinsteadofsodium hydroxide

(iii) Describeasamplechemicaltestthatcanbeusedtodistinguishbetween

carbondioxideandcarbonmonoxide

(iv) Giveoneuseofcarbonmonoxide

7(a) Astudentwassuppliedwithacolourlessliquidsuspectedtobewater

(i)Describeonechemicaltestthatcouldhavebeenusedtoshowthattheliquid

waswater

(ii)Howcouldithavebeenshownthattheliquidwaspurewater?

(b) Theflowchartbelowshowsthevariousstagesofwatertreatment.Studyitand

answerthequestionsthatfollow

TapWater

Waterreservoir FiltrationUnit
1

ProcessY

Filtration

Additionof
Sodium
hypochlorite

Carbon
(IV)oxide

CombustionCharcoal

Sodium
hydroxide

Carbon
monoxid

Water

Heat
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(i) WhichsubstancesarelikelytoberemovedinfiltrationunitI?

(ii) WhatisthenameoftheprocessY?

(iii) Whatisthepurpose?

IProcessY

IIAdditionofsodium hypochlorite

(c) Itwasconfirmedthatmagnesium sulphatewaspresentinthetapwater

(i)Whattypeofhardnesswaspresentinthewater?

(ii)Explainhowthehardnesscanberemoved
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CHEMISTRYPAPER233/2
K.C.S.E2001QUESTIONS

1. Inanexperimenttostudytherateforreactionbetweenduralumin(analloyof

aluminium,magnesium andcopper)andhydrochloricacid,0.5gofthealloy

werereactedwithexcess4M hydrochloricacid.Thedatainthetablebelow

wasrecoded.

Useittoanswerthequestionsthatfollow.

a) i)Onthegrid provided,plotagraph

oftotalvolumeofgasproduced(verticalaxis)

againtime.

ii)From thegraph,determinethevolumeofgasproducedattheendof2½minutes.

b) Determinetherateofreactionbetweenthe3rdand4thminute.

c) Giveareasonwhysomesolidremainedattheendoftheexperiment

d) Giventhat2.5cm3ofthetotalvolumeofthegaswasfrom thereactionbetween

magnesium andaqueoushydrochloricacid,calculatethepercentagemassof

aluminium presentin0.5gofthealloy.

(Al=27.0andMolargasvolume=24,000cm3at298k)

e) Statetwopropertiesofduraluminthatmakeitmoresuitablethanaluminium

inaeroplaneconstruction.

2. a) Inwhichhomologousseriesdothefollowingcompoundsbelong

i) CH3CC

ii) CH3CH2COO

b) Rawrubberisheatedwithsulphurinthemanufactureofnaturalrubber.

Time

(minutes)

Totalvolumeofgas

(cm3)

1

2

3

4

5

6

7

0

220

410

540

620

640

640
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i) Whatisthenamegiventotheprocess

ii) Whyistheprocessnecessary?

c) Studytheschemegivenbelowandanswerthequestionsthatfollow.

i) Writeanequationforthereactionbetweenpropane–1–0/and

potassium metal.

ii) NameprocessesIandII

I

II

iii) IdentifytheproductsAandB

iv) NameonecatalystusedinprocessII

v) DrawthestructuralformularoftherepeatingunitinthepolymerC.

d) Statetwoindustrialusesofmethane.
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3. a) Studythestandardelectrodepotentialsdothehalf–cellsgivenbelowand

answerthequestionsthatfollow.(Thelettersdonorrepresenttheactual

symbols

oftheelements.)

Eovolts

N+
aq+e- N(s); -2.92

J+(aq)+e- J(s); +0.52

K+(aq)+e- ½K2(g) 0.00

½G2(g)+e- G(aq); +1.36

M2+
(aq)+2e- M(s); -0.44

i) Identifythestrongestoxidizingagent.Giveareasonforyouranswer.

ii) Whichtwohalf–cellswouldproducethehighestpotentialdifferencewhen

combined?

iii) Explainwhetherthereactionrepresentedbelowcantakeplace.

2N+
(aq)+M(s) 2N(s)+M2+(aq)

b)100cm3of2M sulphuricacidwaselectrolysedusingtheset–uprepresentedby

thediagram below.

Bulb

GasL
GasK

Platinu Platinum

2M Sulphuricacid
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i) WriteanequationforthereactionthatproducesgasL.

ii) DescribehowgasKcanbeidentified

iii) Explainthedifferencein:

I Thevolumeofthegasesproducedattheelectrodes.

II Brightnessofthebulbif100cm3of2M ethanoicacidwas

usedinplaceofsulphuricacid.

4. a) Fractiondistillationofliquidairusuallyproducesnitrogenand

oxygenasthemajorproducts.

i) Nameonesubstancethatisusedtoremovecarbondioxidefrom theair

beforeitischangedintoliquid.

ii) Describehownitrogengasisobtainedfrom theliquidair.

(Boilingpointsnitrogen=-196oC,oxygen=-183oC
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b) Studytheflowchartbelowandanswerthequestionsthatfollow.

i) NameelementM.

ii) Whyisitnecessarytouseexcessairinstep4?

iii) IdentifygasQ.

iv) Writeanequationforthereactioninstep7

v) Giveoneuseofammonianitrate.

c) Stateandexplaintheobservationsthatwouldbemadeifasamplerof

sulphurisheatedwithconcentratednitricacid.
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5. a) Givethenameofreagentwhichwhenreactedwithconcentrated

hydrochloricacidproducechlorinegas.

b) AstudentouttoprepareironIIIchlorideusingtheapparatus

showninthediagram below.

i) Explainwhy:

I. Itisnecessarytopasschlorinegasthroughtheapparatus

beforeheatingbegins.

II Calcium oxidewouldbepreferredtocalcium chlorideintheguardtube.

ii) Whatpropertyofiron(III)chloridemakesitpossibletobecollectedasshown

inthediagram?

iii) Writeanequationform onechemicalreactionthattookplaceintheguardtube.

iv) Thetotalmassofiron(III)chlorideformedwasfoundtobe0.5g.

Calculatethevolumeofchlorinegasthereactedwithiron.

(Fe-=56.0,Cl=35.5andMolargasvolumeat298Kis24,000cm3

C) Whenhydrogensulphidegaswaspassedthroughasolutionofiron(III)

chloride,thefollowingobservationweremade:

i) Thecolourofthesolutionchangedfrom reddish–browntogreen

(ii)ayellowsolidwasdeposit.Explaintheseobservations.

d) Stateandexplaintheobservationsthatwouldbemadeifamoistblue

litmuspaperwasplacedinagasjarfullofchloridegas.

Ironfillings

Guard Calcium

Drychlorine
gas

Combustion
Heat

Iron(III)chloride
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6. a) Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

(Thelettersdonotrepresenttheactualsymbolsoftheelements).

Ionisation

Element

Electronic

configuration

EnergyKjmol-1

P

Q

R

2.1

2.8.1

2.8.8.1

519

494

418

i) WhatisthegeneralnametothegroupinwhichelementsP,QandRbelong?

ii) Whatismeantbyionizationenergy?

iii) Explainwhyelementshasthehighestionizationenergy.

iv) WhenapieceofelementQisplacedonwater.Itmeltsandahissing

soundisproducedasitmovesonthesurfaceofthewater.

v) WriteanequationforthereactionbetweenelementQandwater.

b) Distinguishbetweenastrongandaweakbase.Giveanexampleofeach

c) Neutralizationisoneofthemethodsofpreparingsalts.

i) Whatismeantbyneutralization?

ii) Describehowyouwouldpreparecrystalsofsodium nitratestarting

with200cm3of2M sodium hydroxide.

iii) Writeanequationforthereactionthattakesplacewhenasolid

sampleofsodium nitrateisheated.
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CHEMISTRYPAPER233/2
K.C.S.E2002QUESTIONS

1.(a)whatmethodcanbeusedtoseparateamixtureofethanolandpropanol?

(b) (i)Explainhowasolidmixtureofsulphurandsodium chloridecanbe

SeparatedIntosolidsulphurandsolidchloride

(c) Thetablebelowgivesthesolubilitiesofpotassium bromideandpotassium

sulphateatO0C and400C

Substance Solubilityg/100gwaterat

00C 400C

Potassium

bromide

55 75

Potassium

sulphate

10 12

Whenanaqueousmixturecontaining60gofpotassium and7gofpotassium

sulphatein10gofwaterat800Cwascooledto00Csomecrystalswereformed

(i) Identifythecrystals

(ii) Determinethemassofthecrystalsformed

(iii) Namethemethodusedtoobtainthecrystals

(iv) Suggestoneindustrialapplicationofthemethodnamedin(iii)above
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2.Studytheflowchartbelowandanswerthequestionsfollow

(a)Identifysubstance

(i)A

(ii)B

(b)NameprocessC

(c)GiveoneuseofPVC

(d)Writeanequationforthereactioninwhichchlorinegasisproduced

(e)Stateandexplaintheobservationthatwouldbemadeifchlorinegaswas

bubbledintoanaqueoussolutionofsodium iodide

(f)Inthepreparationofableachingagent(Sodium hypochlorite),Excesschlorine

gaswasbubbledinto15litresofcold2m sodium hydroxide

Concentrated
sodium chloride

Chlorine
gas

Hydrogengas SubstanceA

HydrogenChloridegas

Chloroethane

PVC

Electrolysis

SubstanceB

ProcessC
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(i)Writeanequationforthereactionbetweenchlorinegasandcolddilutesodium

Hydroxide

(ii)Calculatethe:

Numberofmolesofsodium hydroxideused

Massinkilogramsofthesodium hypochloriteproduced=1.1175

3. (a)Distinguishbetweenexothermicandendothermicreaction (2mks)

(b)Changesofstateareeitherexothermicorendothermic

Nameachangeofstatethatis:

(i)Endothermic (1mk)

(ii)Exothermic (1mk)

(c)Whenpurewaterisheatedat1atmosphericpressureatsealevel,thetemperature

ofthewaterdoesnotrisebeyond1000C.Evenwithcontinuedheated.Explain

thisobservation.

(d)Studytheenergycyclediagram belowandanswerthequestionsthatfollow

(i)WhatdoesΔH1represent?

(ii)ShowtherelationshipbetweenΔH1,ΔH2andΔH3

(e)Butaneandpropaneareconstituentsofacookinggas.Whichproducesmore

energypermoleoncombustion?Explain

4.Thetablebelowgivesstandardelectrodepotentialsforthemetalsrepresentedby

theLettersD,E,FandG.studyitandanswerthequestionsthatfollow.

Metals Standardelectrodepotential(volts)

D -0.13

E -0.85

F +0.34
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G -0.76

(a)Whichmetalcanbedisplacedfrom asolutionofitssaltsbyalltheothermetals

inthetable?Giveareason (2

mks)

(b)MetalsFandGwereconnectedtoform acellasshowninthediagram below

(i)Writetheequationforthereactionsthatoccuratelectrodes

F

G

(ii)Onthediagram,indicatewithanarrowthedirectioninwhichelectrons

wouldflowonthediagram above

(ii)Whatisthefunctionofthesaltbridge? (1mk)

(c)Anelectriccurrentwaspassedthroughaconcentratedsolutionof

copper(II)chlorideasshowninthediagram below

(i)Explaintheobservationthatwouldbemadeontheelectrolyteasthe

Saltbridgefilledwith
saturatedsolutionof
potassium nitrate

MetalF
MetalG

F2+(aq)G2+(aq)
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experimentprogresses (2mks)

(ii)Aftersometime,test-tubeHwasfoundtocontainamixtureoftwogases.

Explainthisobservation (3

mks)

(iii)Whichoftheelectrodesistheanode?Explain (2

mks)

5.(a)Candlewaxismainlyacompoundconsistingoftwoelements.

Namethetwoelements (2mks)

(b)Theset-upbelowwasusedtoinvestigatetheburningofacandlestudyit

andanswersthequestionsthatfollow

(i)Whatwouldhappentotheburningcandleifthepumpwasturnedoff?

Givereasons

(ii)StateandexplainthechangesinmassthatarelikelytooccurintubeNby

theendoftheexperiment (3mks)

(iii)NametwogasesthatcomeoutthroughtubeM (2

mks)

(iv)Nameanothersubstancethatcouldbeusedintheplaceofcalcium oxide

intubeN

6.(a)Nameoneorefrom whichcoppermetalisextracted (1mk)

Gases
to
sunctio
npump

Solid
calciu
m
chlorid

TubeM

TubeLTubeNCalcium Oxide

Cotto
nwool

Funnel

Candle
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(b)Thechartbelowshowsasequenceofreactionsstartingwithcopper.

Studyitandanswerthequestionsthatfollow

(i)Identify

GasP (1mk)

ReagentQ

(1mk)

SolidR (1mk)

(ii)Writeanequationforthereactionthattakesplaceinstep5

(2mk)

(iii)Statetheobservationsmadeinsteps4and7

(2mk)

Step4

Step7

(c)Bronzeisanalloyofcopperandanothermetal

(i)Nametheothermetal (1mk)
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(ii)GiveoneuseofBronze (1mk)

6.(a)Writethestructuralformulaof:

(i)Methanol

(ii)Methanoicacid (1mk)

(b)Writetheequationforthereactionbetweenmethanoicacidandaqueous

sodium hydroxide (1mk)

(c)(i)Nametheproductformedwhenmethanolreactswithmethanoicacid

(ii)Stateoneconditionnecessaryforthereactionin(c)(i)abovetotakeplace

(d) (i) Describeonechemicaltestthatcanbeusedtodistinguishbetween

hexaneandhexane (2mks)

(ii) Stateoneuseofhexane (1mk)

(iii) Hydrogenreactswithhexanetoform hexane.Calculatethevolumeor

hydrogengasrequiredtoconvert42gofhexanetohexaneatS.T.P

(C=12.0,H=1.0,molargasvolumeatS.T.Pis=22.4litres) (4mks)
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CHEMISTRYPAPER233/2
K.C.S.E2003QUESTIONS

1. a) Thechartbelowisanoutlineofpartoftheperiodictable.

i)Withthehelpofverticalandhorizontallines,indicatethedirectionofincreasing

metallicnatureoftheelements.

(2mks)

ii)Whichtypesofelementsarerepresentedintheshadedarea?

(1mk)

b)i) ElementAisthesamegroupoftheperiodictableaschlorine.

WritetheformulaofthecompoundformedwhenAreactswith

potassium metal. (1mk)

ii)Whattypeofbondingexistsinthecompoundformedin(b)(l)above?

Giveareasonforyouranswers. (3mks)

c)Startingwithaqueousmagnesium sulphate,describehowyouwouldobtaina

sampleofmagnesium oxide. (3mks)

d)Writetwoionicequationstoshowthataluminium hydroxideisamphoteric

(2mk)

2. a) Thediagram belowisacross-sectionofadrycell.Studyitandanswer

thequestionsthatfollow.
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i) Onthediagram,showwitha(+)signthepositiveterminal

ii) Writetheequationforthereactioninwhichelectronsareproduced

iii) Thezinccanislinedwithammonium chlorideandzincchloridepaste.

iv) Giveoneadvantageandonedisadvantageofdrycells.

b)Theset–upbelowwasusedto(electrolyserollerlead(II)ionide.

i) Statetheobservationthatwasmadeattheanodeduringtheelectrolysis.

Giveareasonforyouranswer. (2mk)

ii) Acurrentof0.5Awaspassedfortwohours.Calculatethemassoflead

thatwasdeposited(pb=1F=9,500C) (3mks)

3. a) Statetwodifferencesbetweenchemicalandnuclearreactions

(2mks)

b) Belowisaradioactivedecayseriesstartingfrom 214
83

Biandending

at206
82

Pb.Studyitandanswerthequestionthatfollows.

214
83

Bi
210
81

II
210
82

Pb
210
83

Bi

210
84

Pb
210
82

Pb

i) IdentifytheparticlesemittedinstepsIandIII (2mks)

I

II

STEP I STEP II STEP III

STEP V

STEPIV
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ii) Writethenuclearequationforthereactionwhichtakesplace

instepV (1mk)

ThetablebelowgivethepercentagesofaradioactiveisotopeofBismuththat

remainsafterdecayingatdifferenttimes.

Time(min) 0 6 12 22 38 62 100

Percentageof

Bismuth

10

0

81 65 46 29 12 3

i)Onthegridprovided,plotagraphofthepercentageofBismuthremaining

(Verticalaxis)againsttime.

ii)Usingthegraph,determinethe:

I.Half–lifeoftheBismuthisotope

II.OriginalmassoftheBismuthisotopegiventhatthemassthatremained

after70minuteswas0.16g (2mks)

d)Giveoneuseofradioactiveisotopesinmedicine

(1mk)

4. Excessmarblechips(calcium carbonate)wasputinabeakercontaining100cm3

ofdilutehydrochloricacid.Thebeakerwasthenplacedonabalanceandthetotal

lossinmassrecordedaftereverytwominutesasshowninthetablebelow.

Time(min) 0 2 4 6 8 10

Totallossinmass

(g)

0 1.8 2.45 2.95 3.2 3.3

a) Whywastherealossinmass? (1mk)

b) Calculatetheaveragerateoflossinmassbetween:

i) 0and2minutes (1mk)

ii) 6and8minutes (1mk)

iii) Explainthedifferenceintheaverageratesof

reactionin(b)(i)and(ii)above (2mks)
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c) Writetheequationforthereactionwhichtakesplaceinthebeaker

d) Statethreewaysinwhichtherateofthereactionabovecouldbeincreased

(3mks)

e) Thesolutioninthebeakerwasevaporatedtodrynesswhatwouldhappenifthe

openbeakeranditscontentswereleftinthelaboratoryovernight.

(2mks)

f)Finallysomewaterwasaddedtothecontentsofthebeaker.

Whenaqueoussodium sulphatewasaddedtothecontentsofthebeaker,awhite

precipitatewasformed. (1mk)

i) Identifythewhiteprecipitate

ii) Stateoneuseofthesubstanceidentifiedin(f)(i)above

(1mk)

5. Thebasicrawmaterialforextractionofaluminium isbauxite

a) Namethemethodthatisusedtoextractaluminium from bauxite

b) Writethechemicalformulaofthemajorcomponentofbauxite

c) i) Nametwomajorimpuritiesinbauxite (2mks)

ii) Explainhowtheimpuritiesinbauxiteareremoved

(3mks)

d) Cryoliteisusedintheextractionofaluminium from bauxite.

Stateitsfunction (1mk)

f) Aluminium isareactivemetalyetutensilsmadeofaluminium donot

corrodeeasily.Explianthisobservation (2mks)

6. Theset–upbelowwasusedtopreparehydrogengas
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a) Completethediagram toshowhowadrysampleofhydrogengas

canbecollected (3mks)

b) Writeanequationforthereaction,whichtakesplacewhenhydrogen

gasburnsinair. (1mk)

c) i)1.2litresofhydrogengasproducedatroom temperatureandpressure

when3.27gofzincwasused.Determinetherelativeatomicmassofzinc.

(Molargasvolumeis24litres) (4mks)

d) Statetwoindustrialusesofhydrogengas.

7. a) Statehowburningcanbeusedtodistinguishbetweenethaneandethyne.

Explainyouranswer.

(3mks)

b) Drawthestructuralformulaofthethirdmemberofthehomologous

seriesofethyne.

c) Theflowchartbelowshowsaseriesofreactionsstartingwithethanol.

Studyitandanswerthequestionsthatfollow

i) Name:

I. ProcessA

Sodalimeheat

Ethanoic
acid

Ethanol

GasB

Polymer

C

Methane

ProcessA

NaOH(aq)

HighPressure

ConcH2SO4

Heat

Dilute
sulphuric

Zinc
granules
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II. SubstancesBandC

B

C

ii) Writetheequationforthecombustionofethanol

(1mk)

iii) ExplainwhyitisnecessarytousehighpressuretochangegasB

intothepolymer (1mk)

iv) Stateoneuseofmethane (1mk)
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CHEMISTRYPAPER233/2
K.C.S.E2004QUESTIONS

1. a) Thetablebelowshowspropertiesofchlorine,bromineandiodine.

Element

Formula Colourandstate

room temperature

Solubility

Chlorine

Bromine

Iodine

Cl2

Br2

l2

i)…………………

Brownliquid

iii)……………….

Soluble

ii)………………

Slightsoluble

Completethetablebygivingthemissinginformationin(i),(ii)and(iii)

(3mks)

b) Chlorinegasispreparedbyreactingconcentratedhydrochloricacidswith

manganese(iv)oxide.

i) Writetheequationforreactionbetweenconcentratedhydrochloricacid

andmanganese(iv)oxide. (1mk)

ii) Whatistheroleofmanganese(Iv)oxideinthisreaction

(1mks)

c) i) Iron(II)chloridereactswithchlorinegastoform substanceE.

(1mk)

IdentifysubstanceE

ii) Duringthereactioninc(i)above,6.30gofironchloridewereconverted

to8.06ofsubstanceE.Calculatethevolumeofchlorineused.

(Cl=35.5,Molargasvolumeatroom temperature=24000cm3,Fe=56

(2mks)

d) Drawandnamethestructureofthecompoundformedwhenexcesschlorine

gasisreactedwithethanegas. (2mks)

e) Givetheindustrialuseofchlorine (1mk)

2. a) Theset-upbelowwasusedtocollectgasF,producedbythereaction

betweenwaterandcalcium metal.
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(i) Namegasf

(ii) Attheendoftheexperiment,thesolutioninthebeakerwasfound

tobeaweakbase.Explainwhythesolutionisaweakbase.(2mks)

(iii) Giveonelaboratoryuseofthesolutionformedinabeaker. (1mk)

(b) Theschemebelowshowssomereactionsstartingwithcalcium oxide.

Studyitandanswerthequestionsthatfollow.

(i) Namethereagentsusedinsteps2and4

(2mks)

Step2……….

Step4……….

(ii) writeanequationforthereactioninstep3.

(1mk)

(iii) Describehowasolidsampleofanhydrouscalcium sulphateis

obtainedinStep5

3. a) Thediagram belowillustrateshowsulphur/extractedbytheFrischprocess.
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Labelthepipethroughwhichsuperheatedwaterispumpedin

(1mk)

b. Theequationbelowshowstheoxidationofsulphurdioxidetosulphure

trioxideinthecontactprocess.

2SO2(g)+O2(g) 2SO3(g); H=-196kJ

(i) Nameonecatalystforthisreaction

(1mk)

(ii) Stateandexplaintheeffectontheyieldofsulphurtrioxidewhen:

I Thetemperatureincreased (2mks)

II Theamountofoxygenisincreased

(2mks)

(iii) Describehowsulphurtrioxideisconvertedtosulphuricacidin

thecontactprocess. (2

mks)

(c) Statetwodisadvantagesofhavingsulphurdioxideintheenvironment

(2mks)

(d) Ammoniasulphateisafertilizerproducedbypassingammoniagasinto

concentratedsulphuricacid.

(i) Writetheequationforthereaction

(1mk)

(ii) CalculatethemassinKgofsulphuricacidrequiredtoproduce25kgofthe

fertilizer(S=32.0;O=16.0;N=1.0)
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4. a) at250C,50gofpotassium wereaddedto100gm ofwatertomakeasaturated

solution.Whatismeantbyasaturatedsolution?

(1mk)

b) Thetablebelowgivesthesolubilitiesofpotassium nitrateatdifferent

temperatures.

Temperature0C 12 20 28 36 44 52

Solubilityg/100gC

water

22 31 42 55 70 90

(i) Plotgraphofthesolubilityofpotassium nitrate(verticalaxis)against

temperature (3mks)

(ii) Usingthegraph:

I Determinethesolubilityofpotassium nitrateat150C

II Determinethemassofpotassium nitratethatremainedundissolvedgiven

that80gofpotassium nitratewereaddedto100cm3ofwaterandwarmed

to400C.

c)Determinethemolarconcentrationofpotassium nitrateat150C (3mks)

(Assumethereisnochangeindensityofwateratthistemperature)

(K=39.0;N=14.0;O=16.0)

5. Theflowchartbelowshowssomereactionsstartingwithlead(II)nitrate.

Studyitandanswerthequestionsthatfollow.

Lead(II)carbonate

AqueousLead(II)nitrate

Lead(II)
nitrate

Step6 ReagentK

Step5 Water

Nitrogen(IV)oxide
-GasQ

Lead(II)oxide Products

ColourlesssolutionAcidicproductsSand
R

GasQ

Step2 Water

Step1

Step3 HotconcentratedSodium
hydroxide

Step4
Heat

Dryhydrogengas
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(i) Statetheconditionnecessaryinstep1.

(ii) Identify:

I ReagentK

II Gasq

III AcidicproductsSandR

(iii) Write:

I Theformulaofthecomplexionformedinstep3.

(1mk)

II Theequationofthereactioninstep4 (1mk)

b) Theuseofmaterialsmadeofleadinroofingandinwaterpipesisbeing

discouraged

State:

(i) Tworeasonswhythesematerialshavebeenusedinthepast.

(2mks)

(ii) Onereasonwhytheiruseisbeingdiscouraged

c) (i) Thereactionbetweenlead(II)nitrateandconcentratedsulphuricacid

startsbutstopsimmediately.Explain (2mks)

6. a) Crudeoilisasourceofmanycompoundsthatcontaincarbonandhydrogenonly.

(i) Nametheprocessesusedtoseparatethecomponentsofcrudeoil

(1mk)

(ii) Onwhattwophysicalpropertiesoftheabovecomponentsdoesthe

separationdepend? (2mks)

b) Undercertainconditions,hexanecanbeconvertedtotwoproducts.

TheformulaofoneoftheproductsisC3H3

(i) Writetheformulaoftheotherproduct (1mk)

(ii) Describeasimplechemicalreactiontoshowthedifferencebetween

thetwoproductsformedin(b)above. (2mks)

c) Ethane,C2H2isanothercompoundfoundincrudeoil.

Onemoleofethanewasreactedwithonemoleofhydrogenchloridegasand
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aproductp1andwasformed.P1wasthenreactedwithexcesshydrogengas

toform p2.Drawthestructuresp1andp2.

d) Theset-upbelowwasusedtoprepareandcollectethanegas.Studyitand

answerthequestionsthatfollow.

(i) NamethesubstanceT

(ii) Givethepropertyofethanethatallowsittobecollectedasshownin

thesetup.

e) Oneofthereactionsundergonebyethaneisadditionpolymerization.Give

thenameofthepolymerandonedisadvantageofthepolymeritforms. (2

mks)

Namethepolymer.

Disadvantageofthepolymer

7. (a) Brineusuallycontainssolublecalcium andmagnesium salts.Explainhow

sodium carbonateisusedtopurifybrine.

(2mks)

b) Thediagram belowrepresentsadiaphragm cellusedtoelectrolysedpurebrine

Concentrated
Sulphuricacid

Mixtureof
concentrate
sulphuric
acidand

Ethene

Water

Hea
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i) Writetheequationsforthereactionsthattakeplaceat

I Cathode (1mk)

II Anode (1mk)

ii) Name:

I ProductatU (1mk)

II Anothermaterialthatcanbeusedinsteadoftitanium (1mk)

III TheimpuritypresentintheproductatU

iii) Statetwofunctionsofthediagram

(2mks)

c) GiveoneindustrialuseoftheproductatU.

(1mk)

CHEMISTRYPAPER233/2
K.C.S.E2005QUESTIONS

1.(a)Thediagram belowshowsspotsofpuresubstanceA,B,andCona

chromatographypaper.SpotDisthatofamixture
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Afterdevelopment,A,B andCwerefoundtohavemoved8cm,3cm and6cm

respectively.Dhasseparatedintotwospotswhichhadmoved6cm and8cm

(i) Onthediagram

I Labelthebaseline(origin) (1mk)

II Show thepositionsofallthespotsafterdevelopment

(3mks)

(ii) IdentifythesubstancespresentinthemixtureD

(2mks)

(b) Describehowsolidammonium chloridecanbeseparatedfroasolid

mixtureofammonium chlorideandanhydrouscalcium chloride

(2mks)

(c) Thetableshowsliquidsthataremiscibleandthosethatareimmiscible

Liquid L3 L4

L1 Miscible Miscible

L2 Miscible Immiscible

Usetheinformationgiventoanswerthequestionsthatfollow

(i)NamethemethodthatcanbeusedtoseparateL1andL3from amixtureoftwo

(1mk)

(ii)DescribehowamixtureofL2andL4canbeseparated

(2mks)

2. (a) Nameonerawmaterialwhichsodium hydroxideismanufactured

(1mk)

(b)Sodium hydroxidepelletswereaccidentallymixedwithsodium chloride17.6g

ofthemixtureweredissolvedinwatertomakeonelitreofsolution.100cm3of

themixtureweredissolvedinwatertomakeonelitresolution.100cm3ofthe

solutionwasneutralizedby40cm3of0.M sulphuricacid

(i) Writeanequationforthereactionthattookplace

(ii) Calculatethe:

(i)Numberofmolesofthesubstancethatreactedwithsulphuricacid

(2mks)
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(ii)Numberofmolesofthesubstancesthatwouldreactwithsulphuricacid

intheonelitreofsolution (1mk)

(iii)Massoftheunreactedsubstancesinonelitreofsolution

(2mks)

(H=1,0 ; Na=23.0 ;Cl=35.5 ;0=16.0)

(c) Thediagram belowshowsanincompleteset-upusedtoprepareandcollect

ammoniagas

(i) NamesolidM

(1mk)

(ii) Completethediagram toshowhowadrysampleofammoniagascan

becollected

(3mks)

(d) Inanexperiment,excessammoniagaspassedoverheatedcopper(II)oxide

onacombustiontube.

(i) Statetheobservationthatwasmadeinthecombustiontubeattheendof

theexperiment

(1mk)

(ii)Whatpropertyofammoniaisshownintheabovereaction

(1mk)

(iii)Nameoneuseofammonia

(1mk)

3. (a) Thetablebelowshowsthestandardreductionpotentialsforfourhalf-cells.

Studyitandanswerthequestionsthatfollow.(Lettersarenottheactual

symbolsoftheelements)

Eθ(volts)

F2(aq)+2e→2F(aq) ;+0.54

SolidM +sodium
hyroxide

Heat
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G2+(aq)+2e→G(s) ;-0.44

H2+(aq)+2e→H(s) ;+0.34

2j+(aq)+2e→J2 ;0.00

(i)Identifythestrongestreducingagent (1mk)

(ii)WritetheequationforthereactionwhichtakesplacewhensolidGis

addedtoasolutioncontainingH2+ions

(1mk)

(iii)CalculatetheEθvalueforthereactionin(ii)above (1mk)

(b)Thediagram belowshowstheapparatusthatcanbeusedtoelectrolyze

acidifiedwatertoobtainhydrogenandoxygengases.Studyitandanswerthe

questionsthatfollow

(i) Identifytheelectrodeatwhichoxidationtakesplace

(1mk)

(ii) Giveareasonwhyitisnecessarytoacidifythewater (1mk)

(iii) Explainwhyhydrochloricacidisnotusedtoacidifythewater

(2mks)

(c)Duringelectrolysisofaqueouscopper(II)sulphate,144750coulombsof

electricitywereused.

Calculatethemassofcoppermetalthatwasobtained

Cu=64 ; 1Faraday=96500coulombs) (3mks)

4. (a)Anatom Qcanberepresentedas

Hydrogengas Oxygengas

Acidifiedwater

ElectrodeElectronK

Battery
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52

Q

24

Whatdoesthenumber52represent? (1mk)

(b)Studytheinformationinthetablebelowandanswertheequationsthatfollow

(Lettersarenottheactualsymbolsoftheelements)

Element Electronic

Arrangementof

stableion

Atomic

Radius

(nm)

Ionic

Radius

(nm)

N 2.8.8 0.197 0.099

P 2.8.8 0.099 0.181

R 2.8 0.160 0.065

S 2.8 0.186 0.095

T 2 0.152 0.068

U 2.8 0.072 0.136

(i) WritetheformulaofthecompoundformedwhenNreactswithP.

(atomicnumbersareN=20;P=17)

(1mk)

(ii) Identifytheelementswhichbelongtothethirdperiodoftheperiodic

table.Explain (2mks)

(iii) Whichoftheelementidentifiedinb(ii)abovecomesfirstinthethird

period?Explain (2mks)

(iv)Selecttwoelementswhicharenon-metals (1mk)

(c) ThetablebelowgivessomepropertiesofsubstancesI,II,III,andIV.Studyit

andanswerthequestionsthatfollow

Substance Electricalconductivity M.P(0C) B.P(0C)

Solid Molten

I Doesnot

conduct

Conducts 801 1420

II Conducts Conducts 650 1107

III Doesnot

conduct

Doesnot

conduct

1700 2200

IV Doesnot

conduct

Doesnot

conduct

113 440
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(i)WhattypeofbondingexistsinsubstancesIandII

(2mks)

I

II

(ii) Whichsubstancesislikelytobesulphur?Explain (2mks)

5. Inanexperiment,apieceofmagnesium ribbonwascleanedwithsteelwool.2.4g

ofthecleanmagnesium ribbonwasplacedinacrucibleandcompletelyburntin

oxygen.Aftercooling,theproductweighed4.0g

(a) Explainwhyitwasnecessarytocleanthemagnesium ribbon

(1mk)

(b)Whatobservationwasmadeinthecrucibleafterburning

(1mk)

(c) Whywasthereanincreaseinmass?

(1mk)

(d)Writetheequationforthereactionwhichtookplaceinthecrucible

(1mk)

(e) Theproductinthecruciblewasshakenwithwaterandfiltered.Explainthe

observationwhichwasmadewhenblueandredlitmuspapersweredropped

intothefiltrate. (3mks)

6. (a)Thelistbelowshowstheformulaeofsomeorganiccompounds.Useitto

answerthequestionsthatfollow

V1 HC3CH2CH2OH

V2 CH3CH2CH3

O

V3 CH3CH2CH2C–OH

V4 CH3CH2CH=CH2

V5 CH3CH2CH2CH3
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(i) Selecttwocompoundswhich

I arenothydrocarbons

(1mk)

II Belongtothesamehomologousseries (1mk)

(ii) Identifythecompoundthatislikelytoundergopolymerization.Givea

reasonforyouranswer. (2mks)

b.Thestructuresbelow representstwocleansingagents:

R–COO-Na+

R–OSO3
-Na+

Inthetablebelow,giveoneadvantageandonedisadvantageofusingeach

oneofthem

Advantage Disadvantage

R–COO-Na+

R -OSO3–Na+

a.Undercertain,ethanoicacid(C2H4O2)andethanol(C2H5OH)reactto

form asweetsmellingcompound.

(i) Whatisthegeneralnameofcompoundtowhichthesweetsmelling

compoundbelong? (1mk)

(ii) Writetheformulaofthesweetsmellingcompound

(1mk)

(iii) Giveoneuseofethanoicacidothertheformationofthesweetsmelling

compounds (1mk)

(iv) Writetheequationforthereactiondiluteethanoicacidandsolid

potassium carbonate (1mk)

b.Fibresareeithersyntheticornatural.Giveone:

(i)Exampleofanaturalfibre (1mk)

(ii)Advantageofsyntheticfibreshaveovernaturalfibres (1mk)

7.(a)Belowisasimplifieddiagram oftheDownsCellusedforthemanufacture

ofsodium.

Studyitandanswerthequestionsthatfollow

ChlorineHolethrough
whichsodium
chlorideisadded

Sodium
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(i)Whatmaterialistheanodemadeof?Giveareason (2mks)

(ii)Whatprecautionistakentopreventchlorineandsodium from re-combination?

(1mks)

(iii)Writeanionicequationforthereactioninwhichchlorinegasisformed

(1mk)

(b)IntheDownsprocess,(usedformanufactureofsodium),acertainsaltisadded

tolowerthemeltingpointofsodium chloridefrom about8000Ctoabout6000C.

(i)Namethesaltthatisadded

(1mk)

(ii)Statewhyitisnecessarytolowerthetemperature (1mk)

(c)Explainwhyaqueoussodium chlorideisnotsuitableasanelectrolyteforthe

manufactureofsodium intheDownsprocess

(2mk)

(d)Sodium metalreactswithairtoform twooxide.Givetheformulaeoftwooxides

(1mk)

Moltensodium
chloride(electrolyte)

Circularsteel
cathode

Circularsteel
cathode

Anode
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CHEMISTRYPAPER233/2
K.C.S.E2006QUESTIONS

1. a) Whatisanelectrolyte? (1mk)

b) Statehowthefollowingsubstancesconductelectricity.

i) Moltencalcium chloride (1mk)

ii) Graphite. (1mks)

c) Thediagram belowshowsasetupthatwasusedtoelectrolyseaqueous

magnesium sulphate.

i) Onthediagram above,usinganarrow,showthedirection

offlowofelectrons.

Platinum electrodes

SyringeII

Aqueous
magnesium
sulphate

SyringeI
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(1mk)

ii) Identifythesyringeinwhichhydrogengaswouldbecollected.Explain

(1mk)

d) Explainwhytheconcentrationofmagnesium sulphatewasfoundtohave

increasedattheendoftheexperiment. (2mks)

e) Duringtheelectrolysis,acurrentof0.72Awaspassedthroughtheelectrolyte

for15munites.Calculatethevolumeofgasproducedattheanode.

(1Faraday=96500coulombs;molargasvolumeis24000cm3atroom

temperature).

(4mks)

2. a)Inanexperimenttodeterminethemolarheatofreactionwhenmagnesium

displacescopper,0.15gofmagnesium powderwereaddedto25.0cm3of2.0M

copper(II)chloridesolution.Thetemperatureofcopper(II)chloridesolution

was25oC.Whilethatofthemixturewas43oC.

i)Otherthanincreaseintemperature,stateandexplaintheobservationswhich

weremadeduringthereaction.

(3mks)

ii) Calculatetheheatchangeduringthereaction(specificheatcapacityofthe

solution=4.2jg-1k-1andthedensityofthesolution=1g/cm3

(2mks)

iii) Determinethemolarheatofdisplacementofcopperbymagnesium.(Mg=24.0).

iv) Writetheionicequationforthereaction. (1mk)

v) Sketchanenergyleveldiagram forthereaction.

(2mks)

b) Usethereductionpotentialsgivenbelowtoexplainwhyasolution

containingcopperionsshouldnotbestoredinacontainermadeofzinc.

Zn2+
(aq)+2e Zn(s);Eø=-0.76v

Cu2+(
aq)+2e Cu(s);Eø=+0.34v (2mks)

3. a) Distinguishbetweenisotopesandallotropes.

(2mks)

b) Thechartbelowispartoftheperiodictable.Studyitandanswerthequestions
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thatfollow.(Thelettersarenottheactualsymbolsoftheelements).

i) Selecttheelementinperiodthreewhichhastheshortestatomicradius.Give

areasonforyouanswer.

(2mks)

ii) ElementFhastheelectronicstructure,2.8.18.4onthechartabove,indicate

thepositionofelementF.

(1mks)

iii) StateoneuseoftheelementsofwhichEisamember.

(1mk)

iv) WriteanequationtoshowtheactionofheatonthenitrateofelementC.

(1mks)

c) When3litresofchlorinegaswerecompletelyreactedwithelementD,11.875g

oftheproductwereformed.DerterminetherelativeatomicmassofelementD.

(Atomicmassofchlorine=35.5;molargasvolume=24litres).

(3mks)

4. a) Thediagram belowshowssomeprocessesthattakeplaceduring

theindustrialmanufactureofsulphuricacid.

A

C D E

B
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(i) Writetheequationforthereactioninwhichsulphurdioxidegasis

produced. (1mk)

(ii) Whyisitnecessarytokeepthegasespureanddry? (1mk)

(iii) DescribetheprocessthattakesplaceinchamberG.

(1mk)

(iv) Namethegasesthatescapeintotheenvironment.

(1mk)

(v) Stateandexplaintheharmfuleffectontheenvironmentofone

ofthegasesnamedin(iv)above (1mk)

(vi) Giveonereasonwhyitisnecessarytouseapressureof2-3

atmoshperesandnotmore.

(1mk)

b) (i)Completethetablebelowtoshowtheobservationsmadewhen

concentratedsulphuricacidisaddedtothesubstancesshown.

(2mks)

Substance Observation

Ironfillings

Crystalsofwhite

sugar
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(ii)Givereasonsfortheobservationsmadeusing:

I ironfillings (1mk)

II Crystalsofwhitesugar. (1mk)

(c) Nameonefertilizermadefrom sulphuricacid. (1mk)

(d) SuggestareasonwhyBaSO4(apigmentmadefrom sulphuricacid)

wouldbesuitableinmakingpaintforcars.

(1mk)

5. a) Whatnameisgiventoacompoundthatcontainscarbonandhydrogenonly?

(½mk)

b) Hexaneisacompoundcontainingcarbonandhydrogen.

(i) Whatmethodisusedtoobtainhexanefrom crudeoil? (1mk)

(ii) Stateoneuseofhexane (1mk)

c) Studytheflowchartbelowandanswerthequestionsthatfollow.

(i) IdentifyreagentL. (1mk)

(ii) Namethecatalystusedinstep5. (1mk)

(iii) DrawthestructuralformulaofgasJ.

(1mk)

(iv) Whatnameisgiventotheprocessthattakesplaceinstep5?

(½mk)

Step
31moleHCL

Step1

L+H20 K

Ca(0H)2

GasJ
Step2

1moleH2

Step4

H20.catalyst

R

CH3CH2OH C2H4 CH3CH3

Cl H

C C

H H

Step5 Step6

Ni.H2.1500C
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d) (i) writetheequationforthereactionbetweenaqueoussodium

hydroxideandaqueousethanoicacid. (1mk)

(ii) Explainwhythereactionbetween1gofsodium carbonateand2M

hydrochloricacidisfasterthanthereactionbetween1gofsodium

carbonateand2M ethanoicacid. (1mks)
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6. Theextractionofironfrom itsorestakesplaceintheblastfurnace.Studyitand

answerthequestionsthatfollow.

a) Name

(i) Oneofthesubstancesintheslag (1mk)

(ii) Anotherironorematerialusedintheblastfurnance.

(1mk)

(iii) Onegaswhichisrecycled. (1mk)

b) Describetheprocesswhichleacdtotheformationofironinthe

blastfurnace

c) Statethepurposeoflimestoneintheblastfurnace.

(3mks)

d) Giveareasonwhythemeltingpointoftheironobtainedfrom the

blastfurnaceis12000Cwhiletatofpureironis15350C

(1mk)

(e) Statetwousesofsteel

(2mks)

Haemetite(Fe2O3)
+coke+limestone

Gaseousmixture

Firebrick
lining

Hotair

Molteniron

Hotair

Slag
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7. Thetablebelowshowsthevolumesofnitrogendioxidegasproducedwhen

differentvolumeofIM nitricacidwereeachreactedwith2.07gofleadatroom

temperature.

Volumeof1M nitricacid

(cm3)

Volumeofnitrogendioxidegas

(cm3)

5 60

15 180

25 300

35 420

45 480

55 480

a) Giveareasonwhynitricacidisnotusedtopreparehydrogengas.

(1mk)

b) Explainhowtherateofthereactionbetweenleadandnitricacidwould

beaffectedifthetemperatureofthereactionmixturewasraised.

(2mks)

c) Onthegridprovidedbelow,plotagraphofthevolumeofthegasproduced

(Verticalaxis)againstvolumeofacid. (3mks)

d) Usingthegraph,determinethevolumeof:

i) Nitrogendioxideproducedwhen30cm3of1M nitricacidwerereacted

with2.07goflead (1mk)

ii) 1M nitricacidwhichwouldreactcompletelywith2.07goflead.

(1mk)

e) Usingtheanswerind(i)above,determine:

i) Thevolumeof1M nitricacidthatwouldreactcompletelywithone

moleoflead(pb=207)

(2mks)

ii) Thevolumeofnitrogendioxidegasproducedwhenonemoleoflead

reactswithexcess1M nitricroom temperature. (1mk)
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f) Calculatethenumberofmolesof:

i) 1M nitricacidthatreactedwithonemoleoflead

(1mk)

ii) nitrogendioxideproducedwhenonemoleofleadwerereactedwith

excessnitricacid.(Molargasvolumeof2400cm3)

(1mk)

g) Usingtheanswersobtainedinf(i)and(ii)above,writetheequationfor

thereactionbetweenleadandnitricacidgiventhatonemoleofleadnitrate

andtwomolesofwaterwerealsoproduced.

(1mk)

CHEMISTRYPAPER233/2
K.C.S.E2007QUESTIONS

1. (a)Statetwofactorsthatshouldbeconsideredwhenchoosingfuelforcooking

(2mks)

(b)Thediagram belowrepresentsaset–upthatwasusedtodeterminethe

molarheatofcombustionofethanol

Duringtheexperiment,thedatagivenbelowwasrecorded

Volumeofwater 450cm3

Initialtemperatureofwater 250C

Finaltemperatureofwater 46.50C
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Massofethanol+Lampbeforeburning125.5g

Massofethanol+lampafterburning 124.0g

Calculatethe:

(i) Heatevolvedduringtheexperiment(densityofwater=1g/cm3

Specificheatcapacityofwater=4.2Jg-1K-1

(3mks)

(ii) Molarheatofcombustionofethanol(C=12.0,O=16.0,H=1.0)

(2mks)

(c)Writetheequationforthecompletecombustionofethanol

(1mk)

(d)Thevalueofthemolarheatofcombustionofethanolobtainedin(b)(ii)above

islowerthanthetheoreticalvalue.Statetwosourcesoferrorintheexperiment.

(2mks)

2. (a)Givethesystematicnamesofthefollowingcompounds

(i) CH2= C – CH3

CH3 (1mk)

(ii) CH3CH2CH2C≡CH (1mk)

(b)StatetheobservationsmadewhenPropan–I-olreactswith:

(i) Acidifiedpotassium dichromate(VI)Solution (1mk)

(ii) Sodium metal

(1mk)

(c) Ethanolobtainedfrom glucosecanbeconvertedtoethaneasshownbelow

C6H12O6 C2H5OH CH2≡CH2

NameanddescribetheprocessthattakeplaceinstepsIandII

StepI (1½mks)

Step1 StepII
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StepII (1½mks)

(d) CompoundsAandBhavethesamemolecularformulaC3H6O2.Compound

Aliberatescarbon(IV)oxideonadditionofaqueoussodium carbonatewhile

compoundBdoesnot.CompoundBhasasweetsmell.Drawthepossible

structuresof:

(i)CompoundA (1mk)

(ii)CompoundB (1mk)

(e) Givetworeasonswhythedisposalofpolymerssuchaspolychloroethane

byburningpollutestheenvironment.

(2mks)

3. Theflowchartbelowshowsasequenceofchemicalreactionsstartingwith

copperstudyitandanswerthequestionsthatfollow.

(a)Instep1,excess3M nitricacidwasaddedto0.5gofcopperpowder

(i)Statetwoobservationswhichweremadewhenthereactionswasinprogress

(2mks)

(ii)Explainwhydilutehydrochloricacidcannotbeusedinstep1 (1mk)

(iii) I Writetheequationforthereactionthattookplaceinstep1

(1mk)

II Calculatethevolumeof3M nitricthatwasneededtoreactcompletely
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with0.5gofcopperpowder.(Cu=63.5) (3mk)

(b) Givethenamesofthetypesofreactionsthattookplaceinsteps4and5

(1mk)

Step4

Step5

(c) Apartfrom thegoodconductivityofelectricity,statetwootherproperties

thatmakeitpossibleforcoppertobeextensivelyusedintheelectricalindustry.

(2mks)

4. (a) Methanolismanufacturedfrom carbon(IV)oxideandhydrogengas

accordingtotheequation:

CO2(g)+3H2(g) CH3OH(g)+H2O(g)

Thereactioniscarriedoutinthepresenceofachromium catalystat700Kand

30kPa.Undertheseconditions,equilibrium isreactedwhen2%ofthe

carbon(IV)oxideisconvertedtomethanol

(i) Howdoestherateoftheforwardreactioncomparewiththatofthereverse

reactionwhen2%ofthecarbon(IV)oxideisconvertedtomethanol?

(1mk)

(ii) Explainhoweachofthefollowingwouldaffecttheyieldofmethanol:

I Reduction (2mks)

II Usingamoreefficientcatalyst (2mks)

(iii) Ifthereactioniscarriedoutat500Kand30kPa,thepercentageof

carbon(IV)oxideconvertedtomethanolishigherthan2%

IwhatisthesignofΔHforthereaction?Giveareason

(2mks)

IIExplainwhyinpracticethereactioniscarriedoutat700KbutNOTat500K

(1mk)

(b) Hydrogenperoxidedecomposesaccordingtothefollowingequation:

2H2O2(aq)→2H2O(l)+O2(g)

Inanexperiment,therateofdecompositionofhydrogenperoxidewasfound

tobe6.0x10-8moldm-3S-1.
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(i) Calculatethenumberofmolesperdm3ofhydrogenperoxidethathad

decomposedwithinthefirst2minutes (2mks)

(ii) Inanotherexperiment,therateofdecompositionwasfoundtobe

1.8x10-7moldm-3S-1.Thedifferenceintworatescouldhavebeen

causedbyadditionofacatalyst.State,givingreasons,oneother

factorthatmayhavecausedthedifferenceintworatesofdecomposition

(2mks)

5. (a) Thediagram belowrepresentspartofthestructureofasodium chloridecrystal.

Thepositionofoneofthesodium ionsinthecrystalisshownas

(i) Onthediagram,mkthepositionoftheotherthreesodium ions

(2mks)

(ii) Themeltingandboilingpointsofsodium chlorideare8010Cand14130C

respectively.

Explainwhysodium chloridedoesnotconductelectricityat250C,but

doessoattemperaturesbetween8010Cand14130C

(2mks)

(b) Giveareasonwhyammoniagasishighlysolubleinwater

(2mks)

(c) Thestructureofanammoniaionisshownbelow:
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Namethetypeofbondrepresentedinthediagram byN→H (1mk)

(d) Carbonexistsindifferentcrystallineforms.Someoftheseformswererecently

discoveredinsootandarecalledfullerenes

(i) Whatnameisgiventodifferentcrystallineformsofthesameelement?

(1mk)

(ii) Fullerenesdissolveinmethylbenzenewhiletheotherformsofcarbondo

not.

Giventhatsootisamixtureoffullerenesandothersolidformsofcarbon,

describehowcrystalsoffullerenescanbeobtainedfrom soot.

(3mks)

(iii) Therelativemolecularmassofoneofthefullerenesis720.Whatis

themolecularformulaofthisfullerene?(C=12.00

(1mk)

6. (a) Theelementsnitrogen,phosphorousandpotassium areessentialforplant

growth.

(i) Potassium infertilizersmaybeintheform ofpotassium nitrate

Describehowasampleofafertilizermaybetestedtofindoutifit

containednitrateions.

(2mks)

(ii) Calculatethemassofnitrogenpresentifa25kgbagcontained

pureammonium phosphate,(NH4)2HPO4.

(N=14.0,H=1.0,P=31.0,O=16.0 (2mks)

(b) Thetablebelowshowsthesolubilityofammonium phosphatein

wateratdifferenttemperatures.

Temperature

(C0)

Solubilityofammonium phosphateing/100g

water

10 63.0

20 69.0

30 75.0
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40 82.0

50 89.0

60 97.0

(i)Onthegridprovided,drawthesolubilitycurveofammonium phosphate

(Temperatureonx–axis)

(3mks)

(ii)Usingthegraph,determinethesolubilityofammonium phosphateat250C

(1mk)

(iii)100gofasaturatedsolutionofammonium phosphatewaspreparedat250C

I whatismeantbyasaturatedsolution? (1mk)

II Calculatethemassofammonium phosphatewhichwasusedtoprepare

thesaturatedsolution

(2mks)

(c) ThegraphbelowshowshowthePHvalueofsoilinafarm changedovera

periodoftime

(i) DescribehowthepHofthesoilcanbedetermined

(2mks)

(ii) Stateonefactorthatmayhavebeenresponsibleforthechangeinthesoil

pHinthetimeintervalAB (1mk)

7. Thediagram belowshowsthesetupusedinanexperimenttopreparechlorinegas

andreactitwithaluminium foil.Studyitandanswerthequestionthatfollow
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(a) Intheexperiment,concentratedhydrochloricacidandpotassium manganate

(VII)wereusedtopreparechlorinegas.Statetwoprecautionsthatshould

betakenincarryingoutthisexperiment. (2mks)

(b) Writetheformulaofanothercompoundthatcouldbeusedinsteadof

potassium manganate(VII)

(1mk)

(c) Explainwhyitisnecessarytoallowtheacidtodripslowlyontopotassium

manganate(VII)beforethealuminium foilisheated. (2mks)

(d) Statethepropertyoftheproductformedinthecombustiontubethatmakes

itpossibleforittobecollectedinthereceiver (1mk)

(e) When1.08gofaluminum foilwereheatedinastream ofchlorinegas,the

massoftheproductformedwas3.47g

Calculatethe:

(i) Maximum massoftheproductformedifchlorinewasinexcess;

(Al=27;Cl=35.5)

(ii)Percentageyieldoftheproductformed (1mk)

(f) Phosphoroustrichlorideisaliquidatroom temperature.Whatmodification

shouldbemadetosetupifitistobeusedtopreparephosphoroustrichloride?

(1mk)

CHEMISTRYPAPER233/2
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K.C.S.E2008QUESTIONS

1. a) Biogasisamixtureofmainlycarbon(IV)oxideandmethane.

(i) Giveareasonwhybiogascanbeusedasafuel.

(1mk)

(ii) Otherthanfractionaldistillation,describeamethodthatcanbe

usedtodeterminethepercentageofmethaneinbiogas.

(3mks)

b) Asampleofbiogascontains35.2%bymassofmethane.Abiogascylinder

contains5.0kgofthegas.

Calculatethe;

(i) Numberofmolesofmethaneinthecylinder.(Molarmassofmethane=16)

(2mks)

(ii) Totalvolumeofcarbon(IV)oxideproducedbythecombustionofmethanein

thecylinder(MolargasVolume=24.0dm-3+atroom temperatureandpressure).

(2mks)

c) Carbon(Iv)oxide,methane,nitrogen(I)oxideandtrichlorofluoromethane

aregreen-housegases.

(i) Stateoneeffectofanincreasedlevelofthesegasestotheenvironment.

(1mk)

(ii) Giveonesourcefrom whicheachofthefollowinggasesisreleasedto

theenvironment;

I Nitrogen(i)oxide (1mk)

II Trichlorofluoromethane. (1mk)

2 a) Writeanequationtoshowtheeffectofheatonthenitrateof:

(i) Potassium (1mk)

b) ThetablebelowgivesinformationaboutelementsA1A2A3,andA4

Element Atomic

Number

Atomic

Radius(nm)

Ionicradius

(nm)

A1

A2

A3

A4

3

5

13

17

0.134

0.090

0.143

0.099

0.074

0.012

0.050

0.181
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(i) InwhichperiodoftheperiodictableiselementA2?Giveareason

(2mks)

(ii) Explainwhytheatomicradiusof:

I A1isgreaterthanthatofA2;

II A4issmallerthanitsionicradius (2mks)

(iii) SelecttheelementwhichsinthesamegroupasA3

(1mk)

(iv) Usingdots(.)andcrosses(x)torepresentoutermostelectrons.Drawa

diagram toshowthebondinginthecompoundformedwhenA1reactswithA4

(1mk)

3. (a)DescribetheprocessbywhichNitrogenisobtainedfrom aironalargescale.

(4mks)

(b)Studytheflowchartbelowandanswerthequestionsthatfollow.

(i) IdentifygasJ.

(1mk)

(ii) Usingoxidationnumbers,showthatammoniaisthereducingagent
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instep(VI) (2mks)

(iii) Writetheequationforthereactionthatoccursinstep(V).

(1mk)

(iv) Giveoneuseofammonium nitrate.

(1mk)

c)Thetablebelowshowstheobservationsmadewhenaqueousammoniawasadded

tocationsofelementsF2FandGuntilinexcess.

Cationof Additionofafew

dropsof

Aqueousammonia.

Additionofexcess

aqueousammonia.

E Whiteprecipitate Insoluble

F Noprecipitate Noprecipitate

G Whiteprecipitate Dissolves

(i) SelectthecationthatislikelytobeZn2+ (1mk)

(ii) GiventhattheformulaofthecationofelementEisE2+,writetheionic

equationforthereactionbetweenE2+
(aq)andaqueousammonia.

(1mk)

4.a) (i) StatetheLechatelier’sprinciple. (1mk)

(ii) Carbon(II)oxidegasreactswithsteam accordingtotheequation;

CO(g)+H2O(g) H2(g)+CO+2(g)

Whatwouldbetheeffectofincreasingthepressureofthesystem at

equilibrium?Explain.

(2mks)

b) Thetablebelowgivesthevolumesofoxygengasproducedatdifferenttimes

whenhydrogenperoxidedecomposedinthepresenceofacatalyst.

Time(Sec) 0 10 20 30 40 50 60

Volumeofoxygen

(cm3)

0 66 98 110 119 120 120
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(i) Namethecatalystusedforthisreaction (1mk)

(ii) Onthegridprovided,drawthegraphofvolumeofoxygengasproduced

(verticalaxis)againsttime. (3mks)

(iii) Usingthegraph,determinetherateofdecompositionofhydrogenperoxide

after24seconds. (2mks)

(iv) Giveareasonwhythetotalvolumeofoxygengasproducedafter50seconds

remainsconstant. (1mk)

5. (a) Alkanes,alkenesandalkynescanbeobtainedfrom crudeoil.Drawthe

structureofthesecondmemberofthealkynehomologousseries.

(1mk)

(b) Studytheflowchartbelowandanswerthequestionsthatfollow

(i) Statetheconditionsforthereactioninstep1tooccur (1mk)

(ii)IdentifysubstanceII (1mk)

(iii)Give:

I. OneadvantageofthecontinueduseofsubstancesuchasJ (1mk)

II ThenameoftheprocessthattakesplaceinstepIII (1mk)

III ThenameandtheformulaofsubstanceK (2mks)

Name:………………………………
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Formula:……………………………

(iv)TherelativemolecularmassofJis16,800.Calculatethenumberofmonomers

thatmakeupJ.

(c) Thetablebelow givetheformulaoffourcompoundsL,M,NandP

Compound Formula

L C2H6O

M C3H6

N C3H6O2

P C3H8

Givingareasonineachcase,selecttheletterwhichrepresentsacompoundthat:

(i) DecolorizesbromineintheabsenceofUVlight (2mks)

(ii) Giveseffervescencewhenreactedwithaqueoussodium carbonate

(2mks)

6.Thediagram belowrepresentsasetupthatcanbeusedtoelectrolyzeaqueous

copper(II)sulphate.

(a)(i) Describehow oxygengasisproducedduringtheelectrolysis

(2mks)

(ii) Explainwhycopperelectrodesarenotsuitableforthiselectrolysis

(2mks)

(b)Impurecopperispurifiedbyanelectrolyticprocess

Oxygen

Copper
(II)sulphate

solution

Platinum
electrode
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(i) Nameoneorefrom whichcopperisobtained (1mk)

(ii) Writetheequationforthereactionthatoccuratthecathodeduringthe

purificationofcopper

(1mk)

(iii) Inanexperimenttoelectroplateacopperspoonwithsilver,acurrentof

0.5Awaspassedfor18minutes.Calculatetheamountofsilverdeposited

onthespoon(π=96500coulombs,Ag=108) (3mks)

(iv) Givetworeasonswhysomemetalsareelectroplated (2mks)

7. (a) Definethestandardenthalpyofformationofasubstance

(1mk)

(b) Usethethermochemicalequationsbelowtoanswerthequestionsthat

follow.

1.C2H6(g)+7/2O2(g)→2CO2(g)+3H2O(i); ΔH1–1560kjmol-1

2.C(graphite)+O2(g)→CO2(g); ΔH2=-394kJmol-1

3.H2(g)+½O2(g)→H2O(g) ΔH3=-286kJmol-1

(i) NametwotypesofheatchangesrepresentedbyΔH3

(2mks)

(ii) Drawanenergyleveldiagram forthereactionrepresentedbyequation1

(iii) Calculatethestandardenthalpyofformationofethane

(2mks)

(iv) Whenasampleofethanewasburnt,theheatproducedraisedthetemperature

of500gofwaterby21.5K,(specificheatcapacityofwater=4.2Jg-1K).

Calculatethe:

I. Heatchangeforthereaction

(2mks)

II. Massofethanewasburnt.(relativeformulamassofethane=30)

(2mks)
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CHEMISTRYPAPER233/2
K.C.S.E2009QUESTIONS

1. a) Tworeagentsthatcanbeusedtopreparechlorinegasaremanganese(IV)

oxideandconcentratedhydrochloricacid.

i) Writeanequationforthereaction.

(1mk)

ii) Givetheformulaofanotherreagentthatcanbereactedwith

concentratedhydrochloricacidtoproducechlorinegas.

(1mk)

iii) Describehowthechlorinegascouldbedriedinthelaboratory

(2mks)

b) Inanexperiment,drychlorinegaswasreactedwithaluminium asshownin

figure1.

i) NamesubstanceA. (1mk)

ii) Writeanequationforthereactionthattookplaceinthecombustion

tube. (1mk)

iii) 0.84gofaluminium reactedcompletelywithchlorinegas.Calculate

thevolumeofchlorinegasused(Molargasvolumeis24dm3,al=27).

(3mks)

iv)Givetworeasonswhycalcium oxideisusedinthesetup. (2mks)

2 a) Drawthestructuresofthefollowingcompounds:

(2mks)

i) 2-methylbut-2ene;

Calcium oxide

Aluminium

Combustiontube

Drychlorine
gas

Figure1
Heat A
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ii) heptanoicacid

b) Describeaphysicaltestthatcanbeusedtodistinguishbetweenmethanol

andhexanol. (2mks)

c) Usetheflowchartbelowtoanswerthequestionsthatfollow.

i) Name:

(I) thetypeofreactionthatoccursinstepII;

(1mk)

(II) SubstanceB. (1mk)

ii) GivetheformulaofsubstanceC. (1mk)

iii) Givethereagentandtheconditionsnecessaryforthereactioninstep(IV)

(3mks)

3 Theset-upbelow(figure2)wasusedtoelectrolyseabromideofmetalD DBr2.
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i) Writeequationforthereactionsatthe

I cathode (1mk)

IIanode (1mk)

ii) TheelectrodesusedintheexperimentweremadeofcarbonandmetalD.

whichofthetwoelectrodeswasusedastheanode?Giveareason.

(2mks)

iii) Giveareasonwhythisexperimentiscarriedoutinafumecupboard.

(1mk)

iv) Whenacurrentof0.4Awaspassedfor90minutes,2.31gofmetalDwere

deposited.

I DescribehowtheamountofmetalDdepositedwasdetermines.

(3mks)

II CalculatetherelativeatomicmassofmetalD.(IFaraday=96500

coulombs) (3mks)

4. a) theschematicdiagram showspartoftheSolvayprocessusedforthe

manufactureofsodium carbonate.

Figure2

MoltenDBr2

Heat
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i) Explainhowthesodium chloriderequiredforthisprocessisobtained

from seawater. (2mks)

ii) TwomainreactionstakeplaceinUNITI.Thefirstoneisthe

formationofammonium hydrogencarbonate.

I. Writeanequationforthisreaction

(1mk)

II. Writeanequationforthesecondreaction

(1mk)

iii) Statehowthefollowingarecarriedout: (2mks)

I ProcessI

II) ProcessII

iv)Inanexperimenttodeterminethepercentagepurityofthesampleofsodium

carbonateproducedintheSolvayprocess,2.15gofthesamplereacted

completelywith40.0cm3of0.5M sulphuricacid.

I calculatethenumberofmolesofsodium carbonatethatreacted.

(2mks)

II Determinethepercentageofsocium carbonateinthesample.

(Na=23.0,C=12.0,O=16.0) (2mks)

b) Nametwoindustrialusesofsodium carbonate (2mks)

havebeenidentifiedandotherslabelled.
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i) Givethenamesoftheprocesses

I H (1mk)

II G (1mk)

ii) NameonesubstancethatcanundergoprocessFwhenleftinanopen

containerinthelaboratory. (1mk)

iii) TheprocessJiscalleddeposition.Usingwaterasanexample,write

anequationthatrepresentstheprocessofdeposition.

(1mk)

b) Figure4showsthebeatingcurveforwater.
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i)Givethenamesoftheintermolecularforcesofattractioninthesegments;

I MN (1mk)

II RS (1mk)

ii) Theheatsoffusionandvaporizationofwaterare334.4Jg-1and

1159.4Jg-1 respectively.

I Explainwhythereisabigdifferencebetweenthetwo. (2mks)

II Howisthedifferencereflectedinthecurve?

(1mk)

c) Coal,oilandnaturalgasaremajorsourcesofenergy.Theyareknownas

fossilfuels.Hydrogenisalsoasourceofenergy.

i) Stateandexplaintworeasonswhyhydrogenisaveryattractivefuel

comparedtofossils.

(3mks)

ii) Stateonedisadvantageofusinghydrogenfuelinsteadoffossilfuels.

6. a) Studythetablebelowandcompleteit.(W-1andX4+arenottheactual

symbolsoftheions).

(2mks)
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Iron

Numberof

protons

Numberof

neutrons

Mass

Number

Electron

arrangement

W …………….. 20 ……………. 2.8.8

X4+ 14 …………… 28 …………..

b) Statetheobservationthatwouldbemadeinthefollowingteststo

distinguishbetween:

i) Sodium andcopperburningpiecesofeachinair.

(2mks)

ii) Sodium andMagnesium byplacingsmallpiecesofeachincold

waterwhichcontainstwodropsofphenolphalein.

(2mks)

c) TheatomicnumbersofNaandMgare11and12respectively.Which

oftheelementshasahigherionizationenergy?Explain.

(2mks)

d) Naturallyoccurringuranium consistsofthreeisotopeswhichareradioactive.

Isotope 234 235 238

U U U

Abundance 0.01% 0.72% 99.27%

i) Whichoftheseisotopeshasthelongesthalf-life?Giveareason

(1mk)

ii) Calculatetherelativeatomicmassofuranium

(2mks)

iii) 235 Isalphaemitter.Iftheproductofthedecayofthis
U

92nuclideisthorium (Th).Writeanuclearequationforthe
process. (1mk)
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7. Ironisobtainedfrom haematiteusingablastfurnaceshowniffigure5below.

a) Fourrawmaterialsarerequiredfortheproductionofiron.Threeofthese

areironoxide,hotairandlimestone

Givethenameofthefourthrawmaterial (1mk)

b) Writeanequationforthereactioninwhichcarbon(IV)oxideisconverted

intocarbon(II)oxide.

(1mk)

c) ExplainwhythetemperatureintheregionmkedYishigherthanthatofthe

incominghotair. (2mks)

d) Stateonephysicalpropertyofmoltenslagotherthandensitythatallowsit

tobeseparatedfrom moltenironasshowninfigure5.

(1mk)

e) OneofthecomponentsofthewastegasesisNitrogen(IV)oxide

describetheadverseeffectsithasontheenvironment.

(2mks)

Solidraw
materials

Bricklining

Wast
e
gase

Hot

Molten

Molten
iron

Slagoutlet

Ironoutlet

Hot
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f) Ironfrom theblastfurnacecontainsabout5%carbon

i) Describehowthecarboncontentisreduced.

(2mks)

ii) Whyisitnecessarytoreducethecarboncontent?

(1mk)

CHEMISTRYPAPER233/2
K.C.S.E2010QUESTIONS

1.
a) Whichoneofthefollowingcompounds;urea,ammonia,sugarand

copper(II)chloridewillconductanelectriccurrentwhendissolvedin

water?Givereasons.

(2mks)

b) Thediagram belowshowsanelectrochemicalcell.Studyitandanswer

thequestionsthatfollows.

Giventhefollowing

Fe2+(aq)+2e Fe(s);Eθ=-0.44V

Zn2+(aq)+2e Zn(s);Eθ=-0.76V

i) Showonthediagram usinganarrow,thedirectionofflowofelectrons (1mk)

ii)NametwosubsrancesthatareusedtofillthepartlabeledL

(2mks)

c) Inanexperimenttoelectroplateironwithsilver,acurrentof0.5ampereswas

passedthroughasolutionofsilvernitrateforanhour

Ironrod

Iron(II)sulphude
solutionZincsulphate

solution

Zincrod



113
Formarkingschemes,call/Whatsapp-0746711892

i) Givetworeasonswhyitisnecessarytoelectroplateironwithsilver

(2mks)

ii)Calculatethemassofsilverthatwasdepositedoniron(Ag=108,1

Faraday=96,500coulombs) (3mks)

2.

i. Givethenameofthefollowingcompounds:

i) CH3

CH3 C CH3

CH3 (2mks)

ii) CH3C=CCH2CH3 (1mk)

ii. Describeachemicaltestthatcanbecarriedoutinordertodistinguishbetween

CH3

CH3 CH C and CH3andCH3C=CCH2CH3

CH3 (2mks)

iii. Studytheflowchartbelowandanswerthequestionsthatfollows

a.Ethanoicacid

b.Concentrated

Sulphuric(vi)acid

M Polymerization Ethene Step1 Ethanol L

Hydrogennickel 1500C

N 1)Excesschlorine

2)U.V.light
P

Warm
Step2
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Step3

i) Namethecompounds: (2mks)

2.L

3.N

ii)DrawthestructuralformulaofcompoundM showingtworepeatunits

(1mk)

iii)GivethereagentandtheconditionsusedinstepI

(1mk)

iv)Statethetypeofreactionthattakeplacein: (2mks)

a. Step2

b. Step3

2.ThemolecularformulaofcompoundPisC2H2Cl4.Drawthetwostructuralformulae

ofcompoundP (2mks)

3.Usetheinformationinthetablebelowtoanswerthequestionsthatfollow.The

lettersdonotrepresentthaactualsymbolsoftheelements.

Element Atomic

number

Meltingpoint(0C)
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R

S

T

U

V

W

11

12

15

17

18

19

97.8

650.0

44.0

-102

-189

64.0

a)Givethereasonswhythemelingpointof:

i) SishigherthanthatofR (1mk)

ii)VislowerthanthatofU (2mks)

b)HowdoesthereactivityofW withchlorinecomparewiththatofRwithchlorine?

Explain, (2mks)

c)WriteanequationforthereactionbetweenTandexcessoxygen

(1mk)

d)When1.15gofRwerereactedwithwater,600cm3ofgasswasproduced.

DeterminetherelativeatomicmassofR.(Molargasvolume=24000cm3)

(3mks)

e)GiveoneuseofelementV (1mk)

4.

a.50cm3of1M copper(II)sulphatesolutionwasplacedina100cm3plasticbeaker.The

temperatureofthesolutionwasmeasured.ExcessmetalApowderwasaddedtothe

solution,themixturestirredandthemaximum temperaturewasrepeatedusing
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powderofmetalsBandC.Theresultsobtainedaregiveninthetablebelow:

A B C

Maximum temperature

(0C)

26.3 31.7 22.0

Initialtemperature(0C) 22.0 22.0 22.0

1.ArrangethemetalA,B,Candcopperinorderofreactivitystartingwiththeleast

reactive.Givereasonsfortheorder.

(3mks)

2.Otherthantemperaturechange,stateoneotherobservationthatwasmadewhen

themostreactivemetalwasaddedtothecopper(II)sulphatesolution.

(1mk)

b.Thestandardenthalpychangeofformationofmethanolis-239kJmol-1.

i) Writethethermolchemicalequationforthestandardenthalpychangeofformation

ofmethanol. (1mk)

ii)Methanolismanufacturedbyreactingcarbon(II)oxidewithhydrogenat3000C

andapressureof250atmospheres.

Theequationforthereactionis:
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CO(g) + 2H2(g) CH3OH(g)

1.Howwouldtheyieldofmethanolbeaffectedifthemanufacturingprocessabove

iscarriedoutat3000Candapressureof400atmosphere?Explain

(2mks)

2.Usethefollowingdatatocalculatetheenthalpychangeforthemanufactureof

methanolfrom carbon(II)oxideandhydrogen

(3mks)

CO(g)+½O2(g) CO2(g); ΔHθ =-283kJmol-1

H2(g)+½O2(g) H2O(l); ΔHθ=-286kJmol-1

CH2OH(l)+
3

/2O2(g) CO2(g)+2H2O(L); ΔHθ=-715kJmol-1

iii)ThecalculateenthalpychangeinpartB(ii)(II)aovedifferfrom thestandard

enthalpychangeofformationofmethanol.Giveareason.

(1mk)
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5.

a)Astudentsetuptheapparatusasshowninthediagram belowtoprepareandcollect

dryammoniagas.

i) Identifytwomistakesinthesetupandgiveareasonforeachmistake.

(3mks)

1. Mistake

Reason

2. Mistake

Reason

ii)Nameasuitabledryingagentforammonia

(1mk)

iii)Writeanequationforthereactionthatoccurredwhenamixtureofammonium

chlorideandcalcium hydrogenwasheated.

(1mk)
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iv)Describeonechemicaltestforammoniagas

(1mk)

d) Ammoniagasisusedtomanufacturenitric(V)acid,asshownbelow.

Gases

Water

AmmoniaA B

Air

Air

UnitI UnitII UnitIII

Water(v)acid

i) Thisprocessrequiretheuseofacatalyst.Inwhichunitisthecatalystused

(1mk)

ii)IdentifycompoundAandB (1mk)

iii)Usingoxidationnumber,explainwhytheconversionofammoniato

nitric(V)acidiscalledcatalyticoxidationofammonia

(2mks)

iv)Ammoniaandnitric(V)acidareusedinthemanufactureofammonium nitrate

fertilizer.Calculatetheamountofnitric(V)acidrequiredtomanufacture

1000kgammonium nitrateusingexcessammonia. (3mks)

6.Themeltingandboilingpointsofzincare4190Cand9070Crespectively.Oneofthe

oresofzincblende.Toextractzinc,theoreisfirstroastedinairbeforefeedingitinto

High

temperature Cooling

chamber Absorption

tower
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afurnace.

a.

i) Writetheformulaofthemainzinccompoundinzincblende.

(1mk)

ii)Explainusinganequationwhyitisnecessarytoroasttheoreinairbefore

introducingitintothefurnace (2mks)

b.Thediagram belowshowsasimplifiedfurnaceusedintheextractionofzinc.

Studyitandanswerthequestionsthatfollows:

i) Nametwoothersubstancethatarealsointroducedintothefurnacetogether

withroastedore. (1mk)

Gase

Molten
zinc

Roastedore

Gases

Hotair
Hotair
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ii)Themainreducingagentinthefurnaceiscarbon(II)oxide.Writetwoequations

showinghowitisformed. (2mks)

iii)InwhichphysicalstateiszincatpointYinthefurnace?Giveareason

(1mk)

iv)SuggestavalueforthetemperatureatpointXinthefurnace.Giveareason.

(1mk)

v)Stateandexplainoneenvironmentaleffectthatmayarisefrom theextraction

ofzincfrom zincblende (2mks)

vi)Givetwoindustrialusesofzinc. (1mk)

7.Thefigurebelowshowshowtherateofthefollowingreactionvarieswiththetime.

A(g)+B(g) 2C(g)+D(g)

Rateof CurveII

reaction
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Y

CurveI

X Time(minutes)

i) Whichofthetwocurvesrepresenttherateofthereversereaction?Give

areason (2mks)

ii)WhatisthesignificanceofpointXandYonthefigure? (2mks)

b) Stateandexplaintheeffectofanincreaseinpressureontheratesofthe

followingreactions.

i) H2(g)+Cl2(g) 2HCl(g) (2mks)

ii)CH3OH(l)+CH3COOH(l) CH3COOCH3(l)+H2O(l) (2mks)

c)Inanexperimenttostudytherateofreactionbetweenbarium carbonateanddilute

hydrochloricacid;1.97gofbarium carbonatewerereactedwithexcess2M

hydrochloricacid.Theequationforthereactionis

BaCO3(s)+2HCl(aq) BaCl2(aq)+CO2(g)+H2O(l)
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Thedatainthetablewasobtained

Timeinseconds 0 30 60 90 120 150 180 210 240

Volumeofgas

(cm3)

0 80 135 175 210 230 240 240 240

i) Onagridplotagraphofvolumeofgasproduced(verticalaxis)againsttime

(3mks)

ii)From thegraph,determinetherateofthereactionat:

(I)15seconds (1mk)

(II)120seconds (1mk)

(III)Giveareasonforthedifferencebetweenthetwovalues. (1mk)
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CHEMISTRYPAPER233/2
K.C.S.E2011QUESTIONS

1. Theflowchartbelowshowssomeoftheprocessesinvolvedinlargescale

productionofsulphuric(VI)acid.Useittoanswerthequestionsthatfollow.

SubstanceA
Sulphur(IV)Oxide

Oxygen Sulphur(VI)Oxide Oleum

Water

a)Describehowoxygenisobtainedfromaironalargescale

(3mks)

(b)(i)NamesubstanceA.

(ii)Writeanequationfortheprocessthattakesplaceintheabsorptionchamber.

(1mk)

(c)Vanadium (V)oxideisacommonlyusedcatalystinthecontactprocess.

(i) Nameanothercatalystwhichcanbeusedforthisprocess.

(1mk)

(ii) Givetworeasonswhyvanadium (V)oxideisthecommonlyusedcatalyst.

(2mks)

(d) Stateandexplaintheobservationsmadewhenconcentratedsulphuric(VI)acidis

addedtocrystalsofcopper(II)sulphateinabearer.

(2mks)

(e) Thereactionofconcentratedsulphuric(VI)acidwithsodium chlorideproduces

hydrogenchloridegas.Statethepropertyofconcentratedsulphuric(VI)acid,

illustratedinthisreaction. (1mk)

(f)Namefourusesofsulphuric(VI)acid

Absorption
Chamber

Reaction

Chamber
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2. Theset-upbelowwasusedbyastudenttoinvestigatetheproductsformedwhen

aqueouscopper(II)chloridewaselectrolysedusingcarbonelectrodes.

(a) (i) Writetheequationforthereactionthattakesplaceatthecathode.

(1mk)

(ii) Nameanddescribeachemicaltestfortheproductinitiallyformedatthe

anodewhenahighlyconcentratedsolutionofcopper(II)chloride

iselectrolysed. (3mks)

(iii)Howwouldthemassoftheanodechangeifthecarbonanodewasreplaced

Withcoppermetal?Explain.

(2mks)

(b) 0.6gofmetalBweredepositedwhenacurrentof0.45Awaspassedthroughan

electrolytefor72minutes.DeterminethechargeontheionofmetalB.

(RelativeatomicmassofB=59,1Faraday=96500coulombs)

(3mks)

(c)Theelectrodepotentialsforcadmium andzincaregivenbelow:

Cd2+(aq)+2e Cd(s); Ee=-0.4v

Zn2+(aq)+2e Zn(s); Ee=-0.76v
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whyitisnotadvisabletostoreasolutionofcadmium nitrateinacontainer

madeofzinc (2mks)

3. (a) Ethanolcanbemanufacturedfrom etheneandsteam asshowninthe

equationbelow:

C2H4(g)+H2O(g) CH3CH2OH(g)

Temperatureandpressurewillaffectthepositionofequilibrium oftheabove

reaction.Nametheotherfactorthatwillaffectthepositionofequilibrium of

theabovereaction. (1mk)

(b) Thedatainthetablebelowwasrecordedwhenonemoleofethenewasreacted

withexcesssteam.Theamountofethanolintheequilibrium mixturewas

recordedunderdifferentconditionsoftemperatureandpressure.Usethedatato

answerthequestionsthatfollow.

(i)Statewhetherthereactionbetweenetheneandsteam isexothermicorendothermic.

Explainyouranswer. (3mks)

(ii)Stateandexplainoneadvantageandonedisadvantageofusingextremely

highpressureinthisreaction.

I Advantage

IIdisadvantage
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(c)Inanexperimenttodeterminetherateofreactionbetweencalcium carbonateand

dilutehydrochloricacid,2gofcalcium carbonatewerereactedwithexcess2M

hydrochloricacid,Thevolumeofcarbon(IV)oxideevolvedwasrecordedat

regularintervalsofoneminuteforsixminutes.Theresultsareshowninthe

tablebelow.

Time(minutes)

1 2 3 4 5 6

Volumeofcarbon(IV)

oxide(cm3)

170 296 405 465 480 480

(i) plotagraphoftimeinminutesonthehorizontalaxisagainstvolumeof

carbon(IV)oxideontheverticalaxis.

(ii)determinetherateofreactionat4minutes

(2mks)

4. (a) Whenexcesscalcium metalwasaddedto50cm3of2M aqueouscopper(II)

nitrateinabeaker,abrownsolidandbubblesofgaswereobserved.

(i) "Writetwoequationsforthereactionswhichoccurredinthebeaker.

(2mks)

(ii) Explainwhyitisnotadvisabletousesodium metalforthisreaction.

(b) Calculatethemassofcalciummetalwhichreactedwithcopper(II)nitrate

solution.(RelativeatomicmassofCa=40) (2mks)
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(c) Theresultingmixturein(a)abovewasfiltered andsodium hydroxide

addedtothefiltratedropwiseuntilinexcess.Whatobservationsweremade?

(1mk)

(d)(i)Startingwithcalcium oxide,describehowasolidsampleofcalcium

carbonatecanbeprepared.

(ii) Nameoneuseofcalciumcarbonate

5.(a)Otherthantheirlocationintheatom,nametwootherdifferencesbetweenan

electronandaproton.

(b)thetablebelowgivesthenumberofelectrons,protonsandneutronsinparticles

A,B,C,D,E,FandG

particle Protons electrons neutrons

A 6 6 6

B 10 10 12

C 12 10 12

D 6 6 8

E 13 10 14

F 17 17 18

G 8 10 8

(i) Whichparticleislikelytobeahalogen? (1mk)

(ii) whatisthemassnumberofE

(iii)writetheformulaofthecompoundformedwhenEcombineswithG
(1mk)

iv) Namethetypeofbondformedin(iii)above.

(v)HowdoestheradiiofCandEcompare?Givereason.
(2mks)

(vi)Drawadot(.)andcross(x)diagram forthecompoundformedbetween
(1mk)

(vii)WhywouldparticleBnotreactwithparticleD?
(1mk)
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6.

Step(I)Acidifiedpotassium manganate(VII)

Sodium metal
Step Step(IV)
(IV)

Step(II)Concetratedsulphuric(VI)acid

Step(IV) Step(V)
Polymerisation

Step(III)Brominegas

(i) I WhatobservationwillbemadeinStepI

(1mk)

II Describeachemicaltestthatcanbecarriedouttoshowtheidentity

ofcompoundC (2mk)

(ii)Givethenamesofthefollowing

I E…………………………………………………………………… (2mk)

C

Ethyl
methanoa
te

D
+

Hydrogengas

Ethanol

AEthane E

B
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II substanceD………………………………………………………… (1mk)

(iii)GivetheformulaofsubstanceB.

(iv)Namethetypeofreactionthatoccursin:

IStep(II)

IIStep(IV)

(v) GivethereagentandconditionsnecessaryforStep(VI).

Rea2ent:

Conditions

(b) (i) Namethefollowingstructure.

H H H H H H

H—C— C— C— C— C— C—OH

H H H H H H

(ii) Drawthestructureofanisomerofpentene.

7.(a) Whatismeantbymolarheatofcombustion?

(1mk)

(b) StatetheHess'sLaw.

c) Usethefollowingstandardenthalpiesofcombustionofgraphite,hydrogen

andenthalpyofformationofpropane.

ΔHθ
c(Graphite) =-393Kjmol-1

ΔHθ
c (H2(g)) = -286Kjmol-1

ΔHθ
f (C3H8(g) =-104Kjmol-1

(i) Writetheequationfortheformationofpropane. (1mk)

(ii) Drawanenergycyclediagram thatlinkstheheatofformationofpropane
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withitsheatofcombustionandtheheatsofcombustionofgraphiteandhydrogen.

(iii) Calculatethestandardheatofcombustionofpropane.

(2mks)

Otherthantheenthalpyofcombustion,stateonefactorwhichshouldbeconsidered

whenchoosingafuel. (1mk)

(e) Themolarenthalpiesofneutralizationfordilutehydrochloricacidanddilutenitric

(V)acidare-57.2kJ/molwhilethatofethanoicacidis-55.2kJ/mol.Explainthis.

observation. (2mks)

CHEMISTRYPAPER233/2
K.C.S.E2012QUESTIONS

1.a) DrawthestructuralformulaforalltheisomersofC2H3CL3

(2mks)

b) Describetwochemicalteststhatcanbeusedtodistinguishbetweenethane

andethane. (4mks)

c) Thefollowingschemerepresentsvariousreactionsstartingwithpropan-i-ol.

Useittoanswerthequestionsthatfollow.
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i)NameonesubstancethatcanbeusedinstepI.

(1mk)

ii)GivethegeneralformulaofX. (1mk)

iii)WritetheequationforthereactioninstepIV. (1mk)

iv)Calculatethemassofpropan-I-olwhichwhenburntcompletelyinairat

room temperatureandpressurewouldproduce18dm3ofgas.(C=12.0;

O=16.0;H=1.0;Molargasvolume=24dm3) (3mks)

2.Thegridbelowispartoftheperiodictable.Useittoanswerthequestionsthat

follow.(Thelettersarenottheactualsymbolsoftheelements.)
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a) Whichisthemostreactivenon-metallicelementshowninthetable?Explain.

(2mks)

b) i) WritetheformulaofthecompoundformedwhenelementAreacts

withelementB. (1mk)

ii) Namethebondtypeinthecompoundformedinb(i)above. (1mk)

c) i) WhatisthenamegiventothegroupofelementswhereC,GandH

belong?

(1mk)

ii) WriteanequationforthereactionthatoccurswhenCingaseousform is

passedthroughasolutioncontainingionsofelementH.

(2mks)

d) ThemeltingpointsofelementsFandGare1410oCand-101oCrespectively.In

termsofstructureandbonding,explainwhythereisalargedifferenceinthe

meltingpointsofFandG. (2mks)

e) Dformstwooxides.Writetheformulaofeachofthetwooxides.

(1mk)

f) Jisanelementthatbelongstothe3rdperiodoftheperiodictableandamember

ofthealkalineearthelements.ShowthepositionofJinthegrid.

(1mk)
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3. Inthelaboratory,smallquantitiesofnitric(V)acidcanbegeneratedusing

thefollowingsetup.Studyitandanswerthequestionsthatfollow.

a) i) GivethenameofsubstanceR. (1mk)

ii) Nameoneothersubstancethatcanbeusedinplaceofsodium nitrate.

(1mk)

iii) Whatisthepurposeofusingtapwaterinthesetupabove?

(1mk)

b) Explainthefollowing;

i) Itisnotadvisabletouseastoppermadeofrubberintheset-up

(1mk)

ii) thereactionbetweencoppermetalwith50%nitric(V)acidinanopen

test-tubeproducesbrownfumes. (1mk)

c) i) Nitrogenisoneofthereactantsusedintheproductionofammonia,name

twosourcesoftheotherreactant.

(2mks)

ii) Afactoryusesnitric(V)acidandammoniagasinthepreparationofa

fertilizer.Ifthedailyproductionofthefertilizeris4800kg;calculate

themassofammoniagasusedinkg.(N=14.0;O=16.0;H=1.0)

(3mks)
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iii) Statetwootherusesofnitric(V)acidotherthantheproductionof

fertilizers. (2mks)

4. Thefactorswhichaffecttherateofreactionbetweenleadcarbonateand

dilutenitric(V)acidwereinvestigatedbycarryingoutthreeexperiments;

Experimentnumber Leadcarbonate Concentrationofnitric

(V)acid

1 Lumps 4M

2 Powdered 4M

3 Lumps 2M

a) Otherthanconcentration,namethefactorthatwasinvestigatedin

theexperiments. (1mk)

b) Foreachexperiment,thesamevolumeofacid(excess)andmassof

leadcarbonatewereusedandthevolumeofgasliberatedmeasured

withtime.

i) Drawasetupthatcanbeusedtoinvestigatetherateofreactionfor

oneoftheexperiments. (3mks)

ii) Onthegridprovided,sketchthecurvesobtainedwhenthevolumeof

gasproducedwasplottedagainsttimeforeachofthethreeexperiments

andlabeleachas1,2or3. (4mks)

iii) Writeanequationforthereactionthattookplace.

(1mk)

volumeof
gas(cm3)

Time(seconds)
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c) Iftheexperimentswerecarriedoutusingdilutehydrochloricacid

inplaceofdilutenitric(V)acid,thereactionwouldstart,slow

downandeventuallystop.Explaintheseobservations. (2mks)

d) Asolutionofbrominegasinwaterisanexampleofachemical

reactioninastateofbalance.Thereactioninvolvedisrepresented

bytheequationbelow.

Br2(g)+H2O(L) 2H+
(aq)+Br-

(aq)+OB-
(aq)

Yellow/orange Colourless

Stateandexplaintheobservationmadewhenhydrochloricacidis

addedtothemixtureatequilibrium.

(2mks)

5.a) Thesetupbelowwasusedtoinvestigatetheproductsformedat

electrodesduringelectrolysisofaqueousmagnesium sulphateusinginert

electrodes.Useittoanswerthequestionsthatfollow.

i) Duringtheelectrolysis,hydrogengaswasformedatelectrodeY.identify

theanode.Giveareasonforyouranswer.

(2mks)

ii)WritetheequationforthereactionwithtakesplaceatelectrodeX.
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(1mk)

iii)Whyistheconcentrationofmagnesium sulphateexpectedtoincrease

duringelectrolysis?

(2mks)

iv)Whatwillbeobservedifredandbluelitmuspapersweredippedintothe

solutionafterelectrolysis?

(2mks)

b) Duringelectrolysisofmagnesium sulphate,acurrentof0.3Awaspassed

for30minutes.Calculatethevolumeofgasproducedattheanode.

(Molargasvolume=24dm3;1Faraday=96,500C.). (3mks)

c) Statetwoapplicationsofelectrolysis.

(1mk)

6. Theflowchartbelowshowsasequenceofreactionsinvolvingamixtureof

twosalts,mixtureM.Studyitandanswerthequestionsthatfollow.
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a) Writetheformulaofthefollowing;

i) anioninsolidQ (1mk)

ii) thetwosaltspresentinmixtureM.

(2mks)

b) Writeanionicequationforthereactioninstep(VI)

(1mk)

c) Stateandexplaintheobservationsmadeinstep(V).

(3mks)

d)i) StartingwithLead(II)oxide,describehowapuresolidsampleoflead

sulphatecanbepreparedinthelaboratory.

(2mks)

ii) Howcanonedeterminewhethertheleadsulphatepreparedispure?

(2mks)

7.a) Thediagram belowispartofsetupusedtoprepareandcollectdrychlorinegas.

i)Completethediagram toshowhowadrysampleofchlorinegascanbecollected.

(3mks)

ii)Nameanothersubstanceandconditionthatcanbeusedinsteadof

manganese(VI)oxide. (1mk)
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iii)Writeanequationforeachofthefollowing;

I.chlorinegasreactingwithiron (1mk)

II.chlorinegasreactingwithhotconcentratedsodium hydroxidesolution.

(1mk)

b)Anoxideofchlorineofmass1.83gwasfoundtocontain1.12gofoxygen.

Determinetheempiricalformulaoftheoxide(O=16.0;Cl= 35.5). (3mks)

c)Otherthanthemanufactureofweedkillers,nametwootherusesofchlorine.

(2mks)

CHEMISTRYPAPER233/2
K.C.S.E2013QUESTIONS

1.Thegridgivenbelowrepresentspartoftheperiodictable.Studyitandanswerthe

questionsthatfollow.Thelettersdonotrepresenttheactualsymboloftheelement

M N P T

R

(i)Selectaletterwhichrepresentsanelementthatlooseselectronsmostreadily.

Giveareasonforyouranswer.
(2mks)

(ii) ExplainwhytheatomicradiusofPisfoundtobesmallerthanthatofN

(2mks)
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(iii) ElementM reactswithwateratroom temperaturetoproduce0.2dm3ofgas.

DeterminethemassofM whichwasreactedwithwater.(molargasvolume

atroom temperatureis24dm3,relativeatomicmassofM=7 (3mks)

(b)Usetheinformationinthetablebelowtoanswerthequestionthatfollows.
(Thelettersarenotthesymbolsoftheelements)

Element Stateofoxideatroom
temperature

Typeofoxide Bondingin
oxide

U Solid Acidic Covalent
W Solid Basic Ionic
X Liquid Neutral Covalent
Y gas neutral covalent

Identifyaletterwhichrepresentsanelementinthetablethatcouldbecalcium,carbon

orsculpture.Givereasonsineachcase.

(i)Calcium: (2mks)

Reason

(ii)Carbon

(2mks)

Reason

(iii)Sulphur: (2mks)

Reason

2.(a)(i)whatismeantbytheterm Enthalpyofformation? (1mk)

(ii)Theenthalpiesofcombustionofcarbon,methaneandhydrogenareindicatedbelow:
C(s)+O2(g) CO2(g);ΔH=-393kJmol-1

H2(g)+½O2(g) H2O(l);Δ=-286kJmol-1
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EnthalpyofcombustionofCH4=-890kJmol-1

(i)Drawanenergycyclediagram thatlinkstheenthalpyofformationofmethane

toenthalpiesofcombustionofcarbon,hydrogenandmethane

(2mks)

(ii)Determinetheenthalpyofformationofmethane

(2mks)

(b)Anexperimentwascarriedoutwheredifferentvolumesofdilutehydrochloricacidand

aqueoussodium hydroxidebothat250cweremixedandstirredwithathermometer.The

highesttemperaturereachedbyeachmixturewasrecordedinthetablebelow

Volumeofhydrochloric

acid(cm3)

5 10 15 20 25 30 35 40 45

Volumeofsodium

hydroxide(cm3)

45 40 35 30 25 20 15 10 5

Highesttemperatureof

mixture(oc)

27.2 29.4 31.6 33.8 33.6 31.8 30.0 28.4 26.6

(i) Onthegridprovided.plotagraphofhighesttemperature(verticalaxis)against

volumeofhydrochloricacid(horizontalaxis) (3mks)

(ii) Usingyourgraph,determinethe

(a)Highesttemperaturereached (1/2mk)

(b)Volumeofacidandbasereactingwhenhighesttemperatureisreached

(1/2mk)

(iii) Calculatetheamountofheatliberatedduringtheneutralizationprocess.(specify

heatcapacityis4.2jg-1k-1andthedensityofsolutionis1.0gcm-3) (2mks)
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(c).Themolarenthalpyofneutralizationbetweenhydrochloricacidandammonia

solutionwasfoundtobe-52.2kJmol-1,whilethatofhydrochloricacidand

sodium hydroxidewas –57.1Kjmol-1.Explainthedifferenceinthesevalues.

(2mks)

3. (a)Thediagram belowshowsthefraschprocessusedforextractionofsulphur

Useittoanswerthequestionthatfollows

(i) IdentifyX (1mk)

(ii) Whyisitnecessarytousesuperheatedwaterinthisprocess

(1mk)

(iii) Statetwophysicalpropertiesofsulphurthatmakesitpossibleforit

tobeextractedbythismethod (2mks)

Moltensulphur

Superheated
waterat
1700c

Sulphur
deposits

X
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(b)Thediagram belowshowspartoftheprocessinthemanufactureofsulphuric

(VI)acid.Studyitandanswerthequestionsthatfollow

Concentratedsulphuric(VI)acid
Air

Sulphur(IV)
Oxide

CHAMBER A

---------------------

CATALYTIC
CHAMBERB

HEAT
EXCHANGER

Sulphur(iv)
oxide

ABSORPTION
TOWER

sulphur
(vi)

Concentrated
sulphur(VI)

PURIFIER
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(I)Writeanequationfortheformationofsulphur(IV)oxidefrom sulphur (1mk)

(II)Whatistheroleofconcentratedsulphur(VI)acidinchamberA? (1mk)

(III) NametwocatalyststhatcanbeusedinthecatalyticchamberB.

(2mks)

(IV) Statetworolesoftheheatexchanger

(1mk)

(c)Explainonewayinwhichsulphur(IV)oxideisapollutant
(1mk)

(d).whatobservationwillbemadewhenafewdropsofconcentratedsulphuric

(VI)acidareaddedtocrystalsofsugar?Explainyouranswer (1mk)

4. (a)thesetbelowcanbeusedtoproducesodium hydroxidebyelectrolyzingbrine

Y Hydrogen

+ -

Membrane

Brine Water

Aqueous
sodium
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(i)IdentifygasY (1mk)

(ii)Describehowaqueoussodium hydroxideisformedintheaboveset-up

(2mks)

(iii)Oneoftheusesofsodium hydroxideisinthemanufacturingofsoapsstate

oneotheruseofsodium hydroxide
(1mk)

(b).studytheinformationgiveninthetablebelowandanswerthequestionthatfollows

Halfreaction ElectrodepotentialE0V

D2+
(aq)+2e Ds

E+
(aq)+e Es

F3+
(aq)+e F2+

aq

G2+
(aq)+2e Gs

H2+
(aq)+2e Hs

J+
(aq)+e J(s)

-0.13

+0.80

+0.68

-2.87

+0.34

-2.71

(i) Constructanelectrochemicalcellthatwillproducethelargestemf

(3mks)

(ii) Calculatetheemfofthecellconstructedin(i)above

(2mks)

(iii) WhyisitnotadvisabletostoreasolutioncontainingE+ionsinacontainer

madeofH? (2mks)

5.(a)describesonemethodthatcanbeusedtodistinguishbetweensodium sulphate

andsodium hydrogensulphate.

(2mks)

b)Describehowapuresampleoflead(II)sulphatecanbepreparedinthelaboratory

startingwithleadmetal

(3mks)

c)Studytheflowchartbelowandanswerthequestionsthatfollow:

StepI,

NH4CI
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Heating

Nitric(V)acid Fe
(s)

StepII
Heat StepIII

H2O2

NaOH(aq)

StepIV
Heat

StepV
Carbon,heat

i)Writeanequationforthereactionin:

IstepII; (1mk)

IIstepIV

(1mk)

ii)StatetheobservationmadeinstepIII.Explain. (2mks)

iii)NameanothersubstancethatcanbeusedinstepV.

(1mk)

6.(a)distinguishbetweenaneutronandproton

(1mk)

NCI
(g)

FeCI2

(aq)

NH3

(g)

NH4NO3

(s)

H2O
(l)

SubstanceX+H2O(l)
SubstanceZ

Fe2O3(s

)

Stea
m

Fe(s)
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(b)Whatismeantbyaradioactivesubstance?

(1mk)

(c)Statetwodangersassociatedwithradioactivesubstanceintheenvironment

(2mks)

(d)Thetwoisotopesofhydrogen,deuterium 2
1

Danttritium
3
1

Treacttoform elementy

andneutronparticles,accordingtotheequationbelow

2
1

D +
3
1

T
a
b

t+
1
1

n

(i)Whatistheatomic

a. MassofY (1mk)

b. NumberofY (1mk)

(ii) Whatnameisgiventothetypeofreactionundergonebytheisotopesofhydrogen?

(1mk)

(e).(i)Whatismeantbyhalf-lifeofaradioactivesubstance

(1mk)

(ii)288gofaradioactivesubstancedecayedto9gin40days.Determinethehalf-life

oftheradioactivesubstance

(2mks)

7.(a)Givethesystematicnamesforthefollowingcompounds

(i) CH3CH2COOH; (1mk)

(ii) CH3CH2CH2CHCH2; (1mk)

(iii) CHCCH2CH3; (1mk)
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(b)Studytheflowchartbelowanduseittoanswerthequestionsthatfollow

(i)IdentifytheorganiccompoundK (Imk)

(ii)WritetheformulaofM (1mk)

(iii)Giveonereagentthatcanbeusedin

(a)StepI (1mk)

(b)StepII (1mk)

(iv)WritetheequationofthereactioninstepIII (1mk)

(c)Thestructurebelowrepresentsatypeofacleaningagent

R SO3
-Na+

Describehowthecleansingagentremovesgreasefrom apieceofcloth

Prop-l-ene

Propan-i-ol

CH3CH2COOH(Aq)

CH3CH2COONA(Aq) CO2(g) H2O(1)

OrganiccompoundK

M

PRODUCTS

MixtureofNaOHandCa(OH)2

(sodalime)

Na2CO3(S)

STEPII

STEPI

Sodium metal

STEPIII

CL2(g)
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(3mks)

CHEMISTRYPAPER233/2
K.C.S.E2014QUESTIONS

1.(a)Thesetupbelowwasusedtopreparedryhydrogenchloridegas,andinvestigate
itseffectonheatedironfilings.

(i).NamesubstanceL
(1mk)

(ii)NameliquidM (1mk)

(iii)WhatwillbeobservedintubeB? (1mk)

(iv)WriteanequationforthereactionthatoccursintubeB.
(1mk)

(v)Whyisthegasfrom tubeBburnt? (1mk)

(b)(i)Explainthefollowingobservations:
I) Awhiteprecipitateisformedwhenhydrogenchloridegasispassedthrough

aqueoussilvernitrate. (1mk)

II)Hydrogenchloridegasfumesinammoniagas.

(1mk)

LiquidM

Concentrated
sulphuric(VI)
acid

Substance
L

TubeB

Heat

Ironfilling
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(ii)Statetwousesofhydrogenchloridegas
(1mk)

(c)Thediagram belowisarepresentationofanindustrialprocessforthemanufactureofa
bleachingpowder.

(i)NamesubstanceQ. (1
mk)

(ii)Whenthebleachingpowderisaddedtowaterduringwashing,alotofsoap

isused.Explain (1mk)

2.(a)Thegridbelowrepresentspartoftheperiodictable.Studyitandanswerthequestions
thatfollow.Thelettersarenottheactualsymbolsoftheelements

i) Selectthemostreactivemetal.Explain (2mks)

ii) Selectanelementthatcanform anionwithachargeof3-

(1mk)

iii) Selectanalkalineearthmetal

(1mk)

iv) Whichgroup1elementhasthehighestfirstionizationenergy?

Explain (2mks)

v) ElementAcombineswithchlorinetoform achlorideofA.StatethemostlikelypH

valueofasolutionofachlorideofA.Explain (2mks)

Chlorinegas

SubstanceQ

Bleaching
powder
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(b)(i)Explainwhymoltencalcium chlorideandmagnesium chlorideconductelectricity

whilecarbontetrachlorideandsilicontetrachloridedonot. (2mks)

(ii)Underthesameconditions,gaseousneonwasfoundtodiffusefasterthangaseous

fluorine.Explainthisobservation.(F=19.0;Ne=20.0)

(2mks)

3.(a)Drawthestructuresofthefollowing.

(i)Butan-1-0l (1mk)

(ii)Hexanoicacid. (1mk)

(b)Studytheflowchartbelowandanswerthequestionsthatfollow

(i)Statetheconditionsnecessaryforfermentationofglucosetotakeplace
(1mk)

(ii)StateonereagentthatcanbeusedtocarryoutprocessS.
(1mk)

(iii)Identifygases (2mks)
P:
T:

(iv)Howissodium hydroxidekeptdryduringthereaction
(1mk)

(v)GiveonecommercialuseofprocessR.

(1mk)
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(c)Whenonemoleofethanoliscompletelyburntinair,1370kJofheatenergyis

released.Giventhat1lireofethanolis780g,calculatetheamountofheat

energyreleasedwhen1litreofethanoliscompletelyburnt

(C=12.0;H=1.0;0=16.0)

(3mks)

(d)Statetwousesofethanolotherthanasanalcoholicdrink.

(2mks)

4.(a)Otherthantemperature,statetwofactorsthatdeterminetherateofachemical

reaction. (2mks)

(b)Asolutionofhydrogenperoxidewasallowedtodecomposeandtheoxygen

gasgivenoffcollected.After5minute,substanceGwasaddedtothesolution

ofhydrogenperoxide.Thetotalvolumeofoxygenevolvedwasplottedagainst

timeasshowninthegraphbelow

(i)Describetheprocedureofdeterminingtherateofthereactionatminute12.
(3mks)

(ii)HowdoestheproductionofoxygeninregionABcomparewiththatinregionBC?
Explain (2mks)

(iii)Writeanequationtoshowthedecompositionofhydrogenperoxide.
(1mk)

T
o

ta
lv

o
lu

m
e

o
f

o
xy

g
e

n
(c

m
3

)

Time(minutes)



153
Formarkingschemes,call/Whatsapp-0746711892

(c)Sulphur(IV)oxidereactwithoxygentoform Suplhur(VI)oxideasshowninthe
equationbelow

2SO2(g)+O2(g)⇆ 2SO3(g):ΔH=-192kJ:

(i)ExplaintheeffectontheyieldofSO3 ofloweringthetemperatureofthisreaction.
(2mks)

(ii)Nameonecatalystusedforthereaction. (1mk)

5.(a)TheschemebelowshowssomeofthereactionofsolutionD.Studyitandanswerthe
questionsthatfollow

(i) GiveapossiblecautionpresentinsolutionD

(1mk)

(ii) WriteanionicequationforthereactioninStepII

(1mk)

(iii) WhatobservationswouldbemadeinStepV?Giveareason (2mks)
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(iv) Explainwhythetotalvolumeofhydrogengasproducedinstep1wasfound

tobeverylowalthoughcalcium andsolutionDwereinexcess.

(2mks)

(v) StateoneuseofsubstanceE.

(1mk)

(b)Startingwithsolidsodium chloride,describehowapuresampleoflead(II)Chloride

canbepreparedinthelaboratory (3mks)

(c)(i)Stateapropertyofanhydrouscalcium chloridewhichmakesitsuitableforuse

asadryingagentforchlorinegas.

(1mk)

(ii)Nameanothersubstancethatcanbeusedtodrychlorinegas
(1mk)

6.Thediagram belowrepresentsasetupofanelectrolyticcellthatcanbeusedinthe
productionofaluminium

(a)Onethediagram,labeltheanode
(1mk)

(b)Writetheequationforthereactionattheanode



155
Formarkingschemes,call/Whatsapp-0746711892

(1mk)

(c)Giveareasonwhytheelectrolyticprocessisnotcarriedoutbelow9500C
(1mk)

(d)Giveareasonwhytheproductionofaluminium isnotcarriedoutusing
reductionprocess (1mk)

(e)Givetworeasonswhyonlythealuminium ionsaredischarged
(2mks)

(f)Statetwopropertiesofduraluminthatmakesitsuitableforuseinaircraftindustry
(1mk)

(g)Nametwoenvironmentaleffectscausedbyextractionofaluminium
(2mks)

7a)Dissolvingofpotassium nitrateinwaterisanendothermicprocess.Explaintheeffect

ofincreaseintemperatureonthesolubilityofpotassium nitrate (2mks)

.

b)Thetablebelowshowsthesolubilitiesofpotassium sulphateandpotassium chlorate(V)

atdifferenttemperatures.

Temperature(0C) 0 20 40 60 80 100

SolubilityofK2S04G/100g

water

8.0 10.0 14.0 17.5 20.0 22.0

SolubilityofKC103g/100g

water

3.0 5.0 15.5 24.0 38.0 53.0

a)Drawthesolubilitycurvesforbothsaltsonthesameaxis.(Temperature

ontheX-axis

(3mks)

ii)Asolutionofpotassium sulphatecontains20gofthesaltdissolvedin100gof

waterat1000C.Thissolutionisallowedtocoolto250C

I)atwhattemperaturewillcrystalsfirstappears?

II)Whatmassofcrystalswillbepresentat250C? (1mk)

iii)Whichofthetwosaltsismoresolubleat300C? (1mk)

iv)Determinetheconcentrationofpotassium sulphateinmolesperlitrewhenthe
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solubilityofthetwosaltsarethesame(K=39.0,O=16.0;S=32.0)

(3mks)

v)100gofwaterat1000Ccontains19gofpotassium sulphateand19gofpotassium

chlorate(V).Describehowasolidsampleofpotassium sulphateat600Ccanbe

obtained (2mks)

CHEMISTRYPAPER233/2
K.C.S.E2015QUESTIONS

1.(a)(i) Carbon(IV)oxideispresentinsoftdrinks.Statetworolesofcarbon

(IV)oxideinsoftdrinks. (1mk)

(ii) Explaintheobservationmadewhenabottlecontainingasoftdrink

isopened. (2mks)

(iii) Carbon(IV)oxidedissolvesslightlyinwatertogiveanacidicsolution.
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Givetheformulaoftheacid.

(1mk)

(b) Zincoxidecanbeobtainedbyheatingzincnitrate.Astudentheated5.76g

ofzincnitrate.

(i) Writeanequationforthereactionthatoccurred. (1mk)

(ii) Calculatethetotalvolumeofgasesproduced.

(Molargasvolumeis24dm3;Zn=65.4;O=16.0;N=14.0).

(4mks)

(iii) Identifytheelementthatisreducedwhenzincnitrateisheated.Givea

reason. (2mks)

2.(a)Drawthestructureofthefoliowingcompounds.

(2mks)

(i) Butanoicacid;

(ii) Pent-2-ene.

(b) Explainwhypropan-1-olissolubleinwaterwhileprop-1-eneisnot.

(Relativemolecularmassofpropan-1-olis60whilethatofprop-1-eneis42).

(2mks)

(c)Whatwouldbeobservedifafewdropsofacidifiedpotassium manganate(VII)

Wereaddedtooilobtainedfrom nutseeds?Explain.

(2mks)

(d)Stateonemethodthatcanbeusedtoconvertliquidoilfrom nutseeds

intosolid. (1mk)

(e)Describehowsoapismanufacturedfrom liquidoilfrom nutseeds

(f)0.44gofanesterAreactswith62.5cm3of0.08M potassium hydroxide

givinganalcoholBandsubstanceC.Giventhatonemoleoftheesterreacts

withonemoleofthealkali,calculatetherelativemolecularmassoftheester.

(2mks)
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3.(a) Namethemethodthatcanbeusedtoobtainpureiron(III)chloride

from amixtureofiron(III)chlorideandsodium chloride.

(1mk)

(b) Astudentwasprovidedwithamixtureofsunflowerflour,commonsaltand

areddye.Thecharacteristicsofthethreesubstancesinthemixturearegiven

inthetablebelow.

Substance Solubilityinwater Solubilityinethanol

Sunflowerflour Insoluble Insoluble

Commonsalt Soluble Insoluble

Solidreddye Soluble Soluble

Thestudentwasprovidedwithethanolandanyothermaterialsneeded.

Describedhowthestudentcanseparatethemixtureintoitsthreecomponents

(3mks)

c)Thediagram belowshowpartofaperiodictable.Thelettersdonorepresent

theactualsymbolsofelements.Usethediagram toanswerthequestionsthatfollow.

i)ExplainwhytheoxidizingpowerofW ismorethanthatofX (2mks)

ii)HowdothemeltingpointsofRandTcompare?Explain

(2mks)

iii)Sketchanelementthatcouldbeused

i)Inweatherballons

(1mk)

ii)Formakingacookingpot

(1mk)



159
Formarkingschemes,call/Whatsapp-0746711892

di)Classifythesubstanceswater,iodine,diamondandcandlewaxintoelements

andcompounds (2mks)

Elements Compounds

ii)Giveoneuseofdiamond (1mk)

4a)Thediagram belowrepresentsadrycell.Useittoanswerthequestionsthatfollows.

i)Whichofthelettersrepresent

i)Carbonelectrode? (1mk)

ii)Theelectrolyte? (1mk)

ii)Oneofthesubstancesusedinadrycellismanganese(IV)oxide.Statetwo

rolesofmanganese(IV)oxideinthedrycells

(2mks)

b)Belowissimplifiedelectrolyticcellusedforpurificationofcopper.Studyit
andanswerthequestionsthatfollows.
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i)Identifythecathode (1mk)

ii)Writetheequationforthereactionattheanode

(1mk)

iii)WhatnameisgiventoL? (1mk)

iv)Acurrentof0.6AwaspassedThroughtheelectrolytefor2hours.

Determinetheamountofcopperdeposited

(Cu=63.5;1Faraday=96,500coulombs) (3mks)

v)Statetwousesofcoppermetal (1mk)

5.Thesetupbelowcanbeusedtogenerateagaswithoutheating.Thisoccurswhen

substanceMrreactswithsolidN.

SubstanceM
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ai)CompletethetablebelowgivingthenamesofsubstanceM andsolidNifthe

gassesgeneratedarechlorineandsulphur(IV)oxide. (2mks)

Chlorine Sulphur(IV)Oxide

SubstanceM

SolidN

(ii) Completethediagram abovetoshowhowadrysampleofsulphur(IV)oxide

canbecollected

(b) Describetwochemicalmethodsthatcanbeusedtotestthepresenceof

sulphur(IV)oxide. (3mks)

(c) Otherthanthemanufactureofsulphuric(VI)acid,statetwousesof
sulphur(IV)oxide. (2mks)

6.(a) Otherthanconcentration,statetwofactorsthatdeterminetherateof
areaction. (2mks)

b) Inanexperimenttodeterminetherateofreaction,excesslambsofcalcium

carbonatewereaddedto2M hydrochloricacid.Themassofcalcium

carbonateleftwasrecordedafterevery30seconds.Theresultsareshownin

thetablebelow
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Time

(seconds)

0 30 60 90 120 150 180 210

Massofcalcium

carbonateleft(g)

2.00 1.60 1.30 1.00 0.85 0.8 0.8 0.8

i) Writetheequationforthereactionthattookplace

ii) Onthegridprovided,plotagraphofmassofcalcium carbonateverticalaxis

Againsttime

(iii) Determinetherateofreactionatthe105thsecond.

(3mks)

(c) Whydoesthecurveleveloffaftersometime?

(1mk)

(d) Onthesamegrid,sketchacurveforthesamereactionusing4M

hydrochloricacidandlabelthecurveR. (2mks)

7(a) Naturallyoccurringmagnesium consistsofthreeisotopes.78.6%24Mg;

10%25Mgand26Mg.Calculatetoonedecimalplace,therelativeatomic

massofmagnesium. (2mks)

(b) Whenmagnesium burnsinair,itformsawhitesolidandagrey-greensolid.

Whenafewdropsofwaterareaddedtothemixture,agasthatturnsredlitmus

paperblueisevolved.

Identifythe

(i) whitesolid. (1mk)

(ii) gasevolvedandstateitsuse.

(I) Nameofgas (1mk)

(II) Useofthegas. ;

(1mk)

(c) Twodifferentsamplesofwater(IandII)weretestedwithsoapsolution.

SampleIIwasfurthersubjectedtotwootherprocessesbeforeaddingsoap.
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20cm3ofeachsampleofwaterwasshakenwithsoapsolutioninaboiling

tubeuntilapermanentlatherwasobtained.Theresultsareshowninthe

tablebelow

Watersample Volumeofsoapsolutionneeded(cm3)

beforeboiling afterboiling

I 10 5

II 6 6

IIafterfiltering 6 6

IIafterdistilling 2 2

(i) Identifythewatersamplethathadtemporaryhardness.Explainyouranswer.

(2mks)

(ii) ExplainwhytheresultsforsampleIIaredifferentafterdistillingbutremain

unchangedafterfiltering.

(2mks)

(iii) Statetwodisadvantagesofusingbothwatersamplesfordomesticpurposes.

(2mks)

CHEMISTRYPAPER233/2
K.C.S.E2016QUESTIONS

1.Usetheinformationinthetablebelowtoanswerthequestionsthatfollow,

representtheactualsymbolsoftheelements.

Element Atomicnumber Meltingpoint0C
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R 11 97.8

S 12 650.0

T 15 44.0

U 17 -102

V 18 -189

w 19 64.0

a)Giveareasonwhythemeltingpintof

i)SishigherthanthatofR (2mks)

ii)VislowerthanthatofU. (2mks)

b)HowdoesthereactivityofW withchlorinecomparewiththatofRwithchlorine?(2mks)

c)WriteanequationforthereactionbetweenTandexcessoxygen (1mk)

d)When1.15gofRwasreactedwithwater600cm3ofgaswasproduced.Determine

therelativeatomicmassofR.(molargasvolume=24000CM3) (3

mks)

e)GiveoneuseofelementV (1mk)

2.a)Describetheprocessbywhichnitrogenisobtainedfrom aironalargescale

(4mks)

b)Studytheflowchartbelowandanswerthequestionsthatfollow.
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(i) IdentifygasJ. (1mk)

(ii) Usingoxidationnumbersshowthatammoniaisthereducingagent

instep(VI) (2mks)

(iii) Writetheequationforthereactionthatoccursinstep(V). (1mk)

(iv) Givetwousesofammonianitrate. (2mks)

(c)Thetablebelowshowstheobservationmadewhenaqueousammonia

wasaddedtocationofelementsE,FandGuntilinexcess

Cationof Additionofafewdropsof

aqueousammonia

adiitonofexcess

aqueousammonia

E whiteprecipitate insoluble

F noprecipitate noprecipitate

G whiteprecipitate dissolves

(i) SelectthecationthatislikelytobeZu2+ (1mk)

(ii) GiventhattheformulaofthecationofelementEisE2+writethe

ionicequationforthereactionbetweenE24(aq)andaqueousammonia. (1mk)
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3. (a) Methanolismanufacturedfrom carbon(IV)oxideandhydrogengas

accordingtotheequation,

CO2(g)+3H2(g) CH3OH3+H2O(g)

Thereactioniscarriedoutinthepresence'bfachromium catalystat700Kand

300kpa.Undertheseconditions,equilibrium isreachedwhen2%ofthe

carbon(IV)oxideisconvertedtomethanol.

(i) Howdoestherateoftheforwardreactioncomparewiththatofthereverse

reactionwhen2%ofthecarbon(IV)oxideisconvertedtomethanol? (1mk)

(ii) Explainhoweachofthefollowingwouldaffecttheyieldofmethanol:

I reductioninpressure (2mks)

II usingmoreefficientcatalyst (2mks)

(iii) Ifthereactioniscarriedoutat500kand300kpa,thepercentageof

carbon(IV)oxideconvertedtomethanolishigherthan2%.

I WhatisthesignofΔHforthereaction?GiveaReason (2

mks)

II Explainwhyinpracticethereactioniscarriedoutat700Kbutnotat500K (2

mks)

(b) Hydrogenperoxidedecomposesaccordingtothefollowingequation:

2H202(aq) 2H2O(I)+O2(g)

Inanexperimenttherateofdecompositionofhydrogenperoxidewasfound

tobe6.0Xl0-8moldm -3S-1

(i) Calculatethenumberofmolesperdm3ofhydrogenperoxidethathas

decomposedwithinthefirst2minutes. (2

mks)

(ii) Inanotherexperiment,therateofdecompositionwasfoundtobe
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1.8X10-7moldm-3S-1.Thedifferenceinthetworatescouldhavebeen

causedbyadditionofacatalyst.Stategivingreason,oneotherfactorthat

mayhavecausedthedifferenceinthetworatesofdecomposition. (2

mks)

4.a)Thesetupbelowcanbeusedtoproducesodium hydroxidebyelectrolyzingbrine

i)Identifygasy (1mk)

ii)Describehowaqueoussodium hydroxideisformedintheabovesetup (2

mks)

iii)Oneoftheusesofsodium hydroxideisinthemanufactureofsoaps.State

oneotheruseofsodium hydroxide (1mk)

b)Studytheinformationgivenbelowandanswerthequestionsthatfollow

Halfreactions ElectrodepotentialEθV

D2++(aq)+e D(s) 0.13

E+
(aq)+e E(s) +0.80

F3++e F2+
(aq) +0.68

G2+
(aq)+2e G(s) -2.87

H2++(aq)+2e H(s) +0.34

E+
(aq)+e E(s) -2.71

(i) Constructanelectrochemicalcellthatwillproducethelargeste.m.f.

Aqueoussodium
hydroxideMembran

e

Brine

Hydrogen

Water
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(ii) Calculatethee.m.f.ofthecellconstructedin(i)above.

(iii) WhyisitnotadvisabletostoreasolutioncontainingE+ionsinacontainer

inofH?

5. Thediagram belowrepresentsasetupofanelectrolyticcellthatcanbeusedin

theproductionofaluminium.

(a) Onthediagram,labeltheanode. (1mk)

(b) Writetheequationforthereactionattheanode. (1mk).

(c) Giveareasonwhytheelectrolyteprocessisnotcarriedoutbelow9500C. (1mk)

(d) Giveareasonwhytheproductionofaluminium isnotcarriedout

usingreductionprocess. (1mk)

(e) Givetworeasonswhyonlythealuminium ionsaredischarged (2mks)

(f) Statetwopropertiesofduraluminthatmakesitsuitableforusein

aircraftindustry. (2

mks)

(g) Nametwoenvironmentaleffectscausedbyextractionofaluminum. (2

mks)

6.a)DrawthestructuralformulaforalltheisomersofC2H3CL3 (2mks)

b)Describetwochemicalteststhatcanbeusedtodistinguishbetweenethene

Molten
aluminum oxide
andcryoliteMolten

aluminium

Tap
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andethane (4mks)

c)Thefollowingschemerepresentsvariousreactionsstartingwithpropan-1-01.

Useittoanswerthequestionsthatfollow

i)Nameonesubstancethatcanbeusedinstep1 (1mk)

ii)GivethegeneralformulaofX (1mk)

(iii)WritetheequationforthereactioninStepIV.

(iv)Calculatethemassofpropan-1-olwhichwhenburntcompletelyinairatroom

temperatureandpressurewouldproduce18dm3ofgas.(C=12.0,O=16.0,

H=1.0;molargasvolume=24dm3) (3mks)

7.a)Writeanequationtoshowtheeffectsofheatonthenitratesof

i)Potassium (1mk)

ii)Silver (1mk)

b)ThetablebelowgivesinformationaboutelementsA1,A2,A3andA4.
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Elements Atomic Atomicradius Atomicradius

Number (nm) (nm)

Al 3 0.134 0.074

A2 5 0.090 0.012
A3 13 0.143 0.050
A4 17 0.099 0,181

(i) InwhichperiodoftheperiodictableiselementA?Giveareason. (2

mks)

(ii) Explainwhytheatomicradiusof:

I AlisgreaterthanthatofA2 (2

mks)

II Alissmallerthanitsionicradius. (2

mks)

(iii) SelecttheelementwhichisinthesamegroupasA3. (1mk).

(iv) Using.Dots(.)andcrosses(x)to outermostelectrons,drawadiagram

toshowthebondinginthecompoundformedwhenAlreactswithA4. (2

mks)
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