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SAMPLE1

CHEMISTRY

FORM FOURPAPER3(233/3)

INSTRUCTIONSTOSCHOOL

(CONFIDENTIAL)

Inadditiontotheequipmentandfittingsfoundinachemistrylaboratory.Eachcandidate

shouldbeprovidedwith;

1.SolidA5.0gmeasuredaccurately

2.About80cm3ofsolutionB

3.About0.5gsolidC

4.About10cm3ofliquidD

5.Athermometer(-10-1100C)

6.Aburette

7.Acompleteretortstand

8.Apipetteandapipettefiller

9.2conicalflasks

10.A250mlvolumetricflask

11.Oneboilingtube

12.Five(5)testtubes

13.0.5gsodium hydrogencarbonate

14.Twolabels

ACCESSTO:

i) Meansofheating(Tripondstandandwiregauze)

ii)Sodium sulphatesolution(NaSO4)

iii)Ammoniasolution2m

iv)2m Sodium Hydroxide

v)LeadNitratesolution

vi)Barium Nitratesolution

vii)Acidifiedpotassium manganite(VII)solution

viii) Brominewater

ix)Acidifiedpotassium dichromate(VI)solution
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NB:i)SolidAis5.0gofoxalicacid(COOH)22H2O

ii)SolutionBisKmno4

iii)SolidCismagnesium chlorideMgCl2

iv)LiquidDisabsoluteethanol

Preparations

i) SolutionBismadebydissolving20gofsolidKmno4in200cm3 of2.0m H2SO4 and

topingto1000cm3bydistilledwater.

ii)Sodium Hydroxideispreparedbydissolving80gofNaOHpelletsin600cm3ofdistilled

waterandtopto1000cm3withdistilledwater.

iii)Ammoniasolutionispreparedbydissolving150mlofconcammoniato600cm3 of

distilledwaterthentoptothemark.

iv)Barium Nitrateispreparedbydissolving26gofsolidBarium Nitratein600cm3ofwater

thentoppingto1000cm3withdistilledwater.

v)Leadnitrateispreparedbydissolving30gofsolidLeadNitratein600cm3ofwaterthen

toppingto1000cm3withdistilledwater.

vi)Sodium Sulphateispreparedbydissolving14.2gofsolidsodium sulphatein600cm3of

distilledwaterthentoppingupto1000cm3withdistilledwater.

vii)AcidifiedKmno4ispreparedbydissolving3.2gofsolidKmno4in200cm3of2.0m H2SO4

acidthentoppingwithdistilledwaterto1000cm3.

viii) AcidifiedK2Cr2O7 ispreparedbydissolving25gofsolidK2Cr2O7 in200cm3 of2.0m

H2SO4thentoppingto1000cm3withdistilledwater.
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NAME:_______________________________________________________________________ ADM

NO.:_________________

SCHOOL:______________________________________________________ SIGNATURE:

_____________

FORM 4

PAPER3(233/3)

CHEMISTRY(PRACTICAL)

TIE:2¼HRS

INSTRUCTIONS

a)Writeyournameandindexnumberinthespacesprovidedabove.

b)Signandwritethedataoftheexamination.

c)Answerallthequestionsinthespacesprovided.

d)Youarenotsupposedtostartworkingwiththeapparatusforthefirst15minutesof2¼

hoursallowedforthispaper.Thistimeismeanttoreadthroughthepaperandensure

youhaveallthechemicalsandapparatusrequire.

e)Allworkingmustbeclearlyshown

f) KNECmathematicaltablesandsilentelectroniccalculationsmaybeused.

g)AllquestionsshouldbeansweredinEnglish

FOREXAMINERSUSEONLY

QUESTIONS MAXIMUM CANDIDATE’SSCORE

1 21

2 11
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3 08

TOTALSCORE 40

QUESTION1

Youareprovidedwith:

- SolidA5.0g(COOH)2·×H2O

- SolutionB0.13M KMnO4

Task

a)YouaresupposedtodeterminethesolubilityofAatdifferenttemperatures.

b)DeterminethenumberofmolesofwaterofcrystallizationinsolidA.

PROCEDURE1

a)Usingaburette,add4cm3ofdistilledwatertosolidAinaboilingtube.

- Headthemixturewhilestirringwiththethermometertoabout800C.

- Whenthewholesoliddissolves,allow thesolutiontocoolwhilestirringwiththe

thermometer

- Notethetemperatureatwhichcrystalsfirstappearandrecordthistemperaturein

thetable1below.

b)Usingaburreteadd2cm3moreintothecontentoftheboilingtubeandwarm untilthe

soliddissolve.

- Removefrom theflameandallowthesolutiontocoolinairwhilestirring.

- Recordthetemperatureatwhichcrystalfirstappearintable1.

- Repeatprocedure(b)3moretimesandcompletetable1below.

- RetainthecontentoftheboilingtubeforprocedureII

Table1

Volumeofwaterinthe

boilingtube(cm3)

Temperatureatwhichcrystalsof

solidAappear(0C)

SolubilityosolidAg/100g

ofwater

4

6

8
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10

12

I. a)DrawagraphofsolubilityofsolidA(verticalaxis)againsttemperature (3mks)

b)From yourgraphdeterminethesolubilityofsolidAat600C

(1mk)

PROCEDUREII

a)–Transferthecontentsoftheboilingtubeintoa250mlvolumetricflask.

- Adddistilledwateruptothemark

- LabelthissolutionA

b)–Usingacleanpipetteandapipettefiller,transfer25mlofsolutionAintoaconical

flask.

- Warm themixtureupto600C

- FillaburettewithsolutionB

- TitrateBagainstthehotsolutionAuntilapermanentpinkcolourpersist

- ReadyourresultsinTable2below

c)Repeat(b)2moretimesarerecordyourresultsinthetable2below.

TABLE2

I II III

FINALBURETTEREADING      

INITIALBURETTEREADING      
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VOLUMEOFSOLUTIONBUSED
(CM3)      

II)a)CalculatetheaveragevolumeofsolutionBused (1mk)

b)CalculatethenumberofmolesofBused (1mk)

c)Given2molesofKmno4reactwith5molesofA,calculatethenumberofmolesofA

in25cm3 (1mk)

d)CalculatethemolarityofA (1mk)

e)DeterminethemolarmassofA (1mk)
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f)DeterminethevalueofX (1mk)

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

QUESTION2

YouareprovidedwithsolidC.Useittocarrythetestbelow.

DissolvethewholeofCinto10cm3ofwateranddivideitintofiveportions.

a)Tothe1stportionaddsodium sulphatesolution.

Observations Inferences

(1mk) (1½mks)

b)Tothe2ndportionaddAmmoniasolutiondropwiseuntilinExcess.

Observations Inferences

1mk) 1mk

c)Tothe3rdportionaddsodium HydroxidedropwiseuntilinExcess.

Observations Inferences

(1mk) (1mk)
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d)TotheforthportionaddLead(II)Nitratesolution

Observations Inferences

(½mk) (2mks)

e)TothelastportionaddBarium Nitratesolution

Observations Inferences

(1mk) (1mk)

QUESTION3

YouareprovidedwithliquidDuseittocarrythetestbelow.

DivideliquidDintofourequalportions

a)Tothe1stportionaddsodium hydrogencarbonate

Observations Inferences

(1mk) (1mk)

b)Tothe2ndportionaddacidifiedpotassium manganite(VII)(KmnO4)

Observations Inferences
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(1mk) (1mk)

c)Tothe3rdportionaddBrominewater

Observations Inferences

(1mk) (1mk)

d)Tothelastportionaddpotassium dichromate(VI0andwrm.

Observations Inferences

(1mk) (1mk)
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SAMPLEII
233/3CHEMISTRYPAPER3PRACTICAL

CONFIDENTIAL.
Inadditionoftheapparatusandfittingsfoundinachemistrylaboratory,each
candidatewillrequirethefollowing.
1.About100cm3of0.2m HydrochloricacidlabeledsolutionA.
2.Accuratelyweighed2.4ganhydroussodium carbonatedlabeledsolidX.
3.About80cm3of1M sodium hydroxidesolutionlabeledsolutionB.
4.About120cm3of0.7M sulphuric(vi)acidsolutionlabeledsolutionC.
5.250mlvolumetricflask.
6.100mlmeasuringcylinder
7.Distilledwater
8.250mlplasticbeaker(empty)
9.0–1100Cthermometer.
10.Oneburette(0–50ml)
11.One25.0mlpipette.
12.Twoconicalflasks(250ml)
13.Methylorangeindicator
14.Retortstand
15.Pipettefiller
16.Awhitetile
17.6drytesttubes
18.1boilingtube
19.Onefilterfunnel
20.1label
21.Metallicspatula
22.1.5gofsolidK
23.1gofsolidP
24.About0.5gsodium hydrogencarbonate
25.Glassrod

Accessto
1.Meansofheating
2.2M NaOHwithadropper
3.2M Ammoniasolutionwithadropper
4.2M nitricacidwithadropper
5.0.09M Barium nitratesolution
6.Universalindicatorwithadropper
7.StandardPHchart

NOTE:
1.SolidKisamixtureofZnSO4and(NH4)2SO4intheratio1:1.
2.SolidPisoxalicacid.
3.Solution A is 0.2M Hydrochloric acid prepared by dissolving 17.2cm3 of

concentratedhydrochloricacidin1litre.
4.SolutionBis1M sodium hydroxidepreparedbydissolving40gin1litre.
5.SolutionCis0.7M sulphuric(vi)acidpreparedbydissolving38.5litresoftheacid

inalitreofsolution.
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NAME…………………………….. INDEXNO.……..…

DATE……………………………. CLASS……………..

KENYACERTIFICATEOFSECONDARY

EDUCATION

CHEMISTRYPAPER3

(PRACTICAL)

2¼HRS

INSTRUCTIONSTOCANDIDATES

(a)Answerallthequestionsinthespacesprovidedinthequestion

paper.

(b)YouareNOTallowedtostartworkingwiththeapparatusforthe

first15minutesofthe2¼hrsallowedforthispaper.Thistimeisto

enableyoutoreadthequestionpaperandmakesureyouhaveall

thechemicalsandapparatusthatyoumayneed.

(c)Allworkingmustbeclearlyshownwherenecessary.

FOREXAMINER’SUSEONLY.
QUESTIONS MAXIMUM SCORE CANDIDATE’SSCORE

1 13

2 13

3 14
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TOTALSCORE 40

Youareprovidedwith
- Anhydroussodium carbonatesolidx.
- Distilledwater.
- 0.2m HydrochloricacidsolutionA.

Youarerequiredtodeterminemolarheatofsolutionofsolidx.

PROCEDUREI
i. Place50.0mlofwaterin250mlplasticbeaker.

ii. NotethetemperatureofthewaterandrecorditinthetableIbelow.
iii. AddallthesolidX providedtothewaterinthebeaker,stirgentlywiththe

thermometerandrecordthefinaltemperatureofthesolutioninthetableIbelow.
Keeptheresultingsolutionforprocedure2.

TABLEI
Finaltemperature(0C)
Initialtemperature(0C)
Changeintemperature(0C)

(2mks)

(a)Whatistheenthalpychangeforthereaction?(Assumethedensityofsolutionis
1g/cm3,andspecificheatcapacityis4.2Jg-1K-1).
(2mks)

PROCEDUREII
Transferthecontentsofthebeakerinto250mlvolumetricflask.Rinseboththe
beakerandthethermometerwithdistilledwaterandassthiswaterintothesolution
inthevolumetricflask.Addmorewatertomakeuptothemark.Labelthissolution
assolutionX.filltheburettewithsolutionA.Usingapipetteplace25.0mlofsolution
X intoaconicalflask.Add3dropsofmethylorangeindicatorandtitratewith
solutionA.recordyourreadingsintableIIbelow.Repeatthetitrationtwomoretimes
andcompletethetable.

TABLEII
Experiment
Finalburettereading(cm3)
Initialburettereading(cm3)
Volume ofsolution A used
(cm3)

(3mks)

(b)CalculateaveragevolumeofsolutionAused. (1
mk)
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(c)thenumberofmolesofsolutionAused. (1
mk)

(d)ThenumberofmolesofsolutionXthatreactedwiththenumberofmolesof
solutionAin(c)above.
(1mk)

(e)ThenumberofmolesofsolidXusedinprocedureI. (1
mk)

(f)Molarheatofsolutionofanhydroussodium carbonate. (2
mks)

2.Youareprovidedwith:
-Asolutionofsodium hydroxidelabeledB.
-Asolutionofsulphuric(vi)acidlabeledC.

Youarerequiredtodeterminetheconcentrationofthealkaliusingthefollowing
procedure.

PROCEDURE:
(i)Place40cm3ofsodium hydroxidesolutionintoa250mlplasticbeaker.
(ii)Measure60cm3ofsulphuric(vi)acidsolution.
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(iii)Determine the temperature ofsodium hydroxide solution athalfa minute
intervalsfortwominutesandrecorditinthetablebelow.
(iv)At2½ minutes,placethe60cm3 ofsolutionC intotheplasticbeakerwhile
stirringandresumetakingthetemperatureinthe3rdminute.

(v)Completethetablebelow.

Timeinminutes 0 ½ 1 1½ 2 2½ 3 3½ 4

Temperaturein0C

Timeinminutes 4½ 5 5½ 6 6½ 7

Temperaturein0C

(3mks)

(a)Plotagraphoftemperatureagainsttime. (3
mks)

(b)From thegraph,determinethehighesttemperaturechange. (1
mk)

(c)Determinetheheatevolvedinthisexperiment(Densityofsolution=1g/cm3

specificheatcapacityofsolution=4.2Jg-1K-1)
(2mks)
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(d)Giventhatthemolarheatofneutralizationis56KJ/mole,determinethenumber
ofmolesofsodium hydroxideusedintheneutralizationreactionabove.
(2mks)

(e)Determinethemolarityofsodium hydroxide. (2
mks)

3.Youareprovided with solid K.carryoutthefollowing testsand writeyour
observationsandinferencesinthespacesprovided.

TEST OBSERVATION INFERENCE

(a) PlaceaspatulafullofsampleKina

cleandrytesttube.Heatgentlyand

thenstrongly. (1mk) (1mk)

(b) Putthe remaining solid K in a

boiling tube.Add about8cm3 of

distilled water. Shake well and

dividethesolutioninto3portions.
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(i) Tothefirstportionadd3dropsof

sodium hydroxidesolutionandthen

excess. (1mk) (1mk)

(ii) Tothesecondportionadd3drops

of ammonia solution and then

excess. (1mk) (1mk)

(iii) Tothethirdportionadd3dropsof

Barium nitratefollowedby3drops

ofnitricacid. (1mk) (1mk)

(c) YouareprovidedwithsolidP.carryoutthetestsbelowandrecordyour

observationsandinferences.

(i) PlacehalfspatulaofsolidP ina

non-luminous flame ofa Bunsen

burner. (1mk) (1mk)

(ii) Dissolve the remaining solid in

wateranddivideintotwoportions
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(a) Add3dropsofuniversalindicator

tothe1stportionanddeterminethe

PHofthesolution. (1mk) (1mk)

(b) To the 2nd portion add a little

sodium hydrogencarbonate

(1mk) (1mk)
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