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PracticalExperience1998 38 82 120
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Introduction

Themainaim ofChemistryPracticalexaminationistotestacandidatesabilityto:
a). Followinstructions
b). Handleapparatusandchemicals
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c). Makeaccurateobservationsanddeductions/inferences

Thisbookcontains26practicalexaminationsfrom 1989-2013astheyappearedin
during the respective examinations periods.The requirements and preparation
proceduresforeachpracticalhasbeenprovided.

Theteachershouldgiveminimalassistancetocandidateswhencarryingexperiments
tobuildconfidenceandenablethem maketheirownobservationsandinferences.
Confidenceisonlybuiltwithconstantpractice.Candidatesarealsoadvisedtowritethe
observationsasthey‘observe’duringthepracticalbutnottheliteraturetheyhaveread
from thebooks.

Inexperimentsinvolvingquantitativeanalysisthereadingsshowslightvariationsfrom
theonesgivenintheanswerschemeandalsofrom regiontoregion.Thereforeinthe
calculationsandplottingofgraphs,theteachersarerequiredtousetheirschoolvalues.
Teachersareadvisedtousetheschemeasaguidenotasthefinalcorrectanswer.

CharlesOtieno
PublishingEditor&ExaminationsCo-ordinator

QUANTITATIVEANDQUALITATIVEANALYSIS

Thechemistrypracticalmainlyteststhecandidatesontwoparts.Qualitativeanalysis
andquantitativeanalysis.Studentsshouldbeexposedtovarioustypesofexperiments
duringteaching.Whereitisnotpossibletocarryoutexperimentsindividually,awell
designed demonstration should be undertaken.Teachers should avoid theoretical
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teachingasthishasbeenmanifestedmanytimesduringthemarkingofthispaper.

Languageusedtocommunicatetheobservationsandresultsmustbecheckedafter
eachpracticalexperiment.Discussionoftheresultsandclearexplanationsshouldbe
givenaftereveryexperiment.Apparatusmustbecleanedtoavoidcontaminationand
mustbeassembledcorrectlyifaccurateobservationsaretobeobtained.

IntroductiontoQuantitativeAnalysis

Quantitativeanalysisinchemistrypracticalexaminationmainlyinvolvesthevolumetric
analysis.Volumetricanalysisisameansofestimatingquantitiesofcertainsubstances
(often acids oralkalis)byan analyticalprocess which involves measurementof
volumesofliquidsusingpipettes,burettesandmeasuringcylinders.Weighingisalso
involved.Itinvolvestheuseofthefollowingapparatus

i). Thermometer
ii). Stop-watch/stop-clock
iii). Othercommonapparatusfoundinalaboratory

IntheK.C.S.EChemistrypracticalexaminationthissectionrequiresthecandidateto
carryoutanexperiment,recordandinterpretthedata.Theinterpretationinvolves
calculationsanddrawinggraphsafteracandidatehascollectedthedata.

Acandidatewhoisnotsurewiththecalculationsaftercollectingthedataisadvisedto
recordallhisdatainthetable(s)providedandfinallydothecalculations.Abouthalfof
thetotalmarksawardedinthissectionismainlyfrom therecordingofthedata.

Itisimportantforthecandidatetospendsometimereadingtheinstructionsandthe
proceduretoensurethatalltheapparatusandreagentsarepresentandtheprocedure
isclear.Afterthat,thecandidatecanstartgoingthroughtheprocedurestepbystepand
recordingthedata

Intheprocedurethekeywordsarenormallywritteninboldletterssothatthecandidate
doesnotmakeanymistake.

Thecommonareasinchemistrytestedinthissectionofthepracticalexaminationare;
a). Molesandmolarsolution
b). Titration i). Acid-basetitration

ii). Redoxtitration
iii). Backtitration

c). Solubilityanddrawingsolubilitycurves
d). Determiningmelting,freezing,andboilingpoints
e). Molarheatsofreactione.g.solution,displacement,precipitation,,neutralization

andHess’slaw
f). Ratesofreactionsandreversiblereactions
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Possibleerrorsmadeinquantitativeanalysis
1. Errorsmadewhenweighingthesubstancebythelab.Technicianorteacher
2. Contaminated solutions due to use ofapparatus,which are notclean.All

apparatus e.g.burettes,measuring cylinders,beakers etc should be rinsed
thoroughlybeforeusingthem andafteruse

3. Candidatesnotabletoreadthestop-watchorthermometersproperlywhen
takingmeasurementoftimeandtemperaturerespectively

4. Candidatesnotabletoidentitytheend–pointaccuratelyduringtitrations

Interpretationofdataandcalculations
Toscoremaximum marks,candidatesarerequiredtobeperfectindrawingofgraphs
The mole conceptis importantto allthe calculations involved in the practical
examination.

Asobservedearlier(from thetrendstable)thetopiconenergychangesisnotproperly
understood.Questionsonenergychangesarerepeatedyearly.Moretimeshouldbe
allocated to itsteaching and studentsallowed to carryoutexperimentson heat
changes.Heatsofdisplacement,solutionarequiteeasytodetermine.Studentsshould
be allowed to determine them. More examples on calculations involving energy
changesshouldbegiventostudentsforpractice.

IntroductiontoQualitativeAnalysis

Thisinvolvestheidentificationofvariousionsinasubstance.Thetestsinthissection
havebeenkeptassimpleaspossibletoenablethelearnerunderstandhe/sheisdoing.
Toavoidthesecomplexreactstheschemehasbeenrestrictedtothedetectionofthe
followingions;

NH4
+,K+,NA+,LI+,Ca2+,

Ba2+
,Al3+,Zn2+,Fe2+,Fe+3,

Pb2+,Cu2+,CO3
2-,HCO3-,

SO2-
3,NO3

-,Cl-,Br-andI-.

Thissectionalsotestscandidatesonidentificationoforganiccompoundsandtheir
characteristics.Whendoingthepracticalexamination.Worksystematicallythroughthe
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experiments,intheordertheyaregiven,writingyourobservationsanddeductionsas
yougoalong.

Ifyouareunabletomakesenseofaparticularreaction,leaveitafterrecordingyour
observationsandmoveontothenexttestorexperiment.Donotwastetime.You
shouldhavetimeattheendtogooveryourwork,correctingmistakesandcheckingfor
anythingyouthinkyouhavemissed.Followtheinstructionsandtheprocedurecarefully.

Howtomakeobservationsanddeductions
Observations are changes you see when you carry outa testorexperiment.
Observationsare;
i). Colourchanges
ii). Formationofprecipitate
iii). Gasesevolved,includingcolour,smell.
iv). Sound,heatorlightproduced

Testsforgases
Donotwastetimetestingforgasesunlessyouknowagasisbeingproducedorunless
itsindicatedintheinstructionsthattestforandidentifyanygasbeingproduced.

Gasescanbedetectedby:
i). Colour
ii). Effervescence(bubblingofgas)
iii). Smell
iv). Effectonmoistlitmuspapers

Deductions/Inferences
Deductionsaresomethingyoucansayabouttheunknownsubstances.Thiscanbe:
i). Anionsandcationspresentintheunknownsubstance(e.g.SO4

2-,orFe2+ions)
ii). thesubstanceisanoxidizingorreducingagent
iii). thesubstanceissaturatedorunsaturated(incaseoforganicsubstances)

Deductionsmustbespecific.
 Acommonmistakeistosimplywrite;“Cu2+.YoushouldwriteCu2+present
 Donotforgetthateventeststhatshownoprecipitateformedoften

havea
deduction.Forexample;youmightadd Ba(NO3)2 solution to a solution ofa
substanceandseenoprecipitate.From thisyoucandeducethatthereisno
sulphate,SO4

2-,present(otherwiseawhiteprecipitatewouldbeseen)
 Anothercommonfaultistogivetheidentityofgasesasdeduction.

Your
deductioniswhattypeofasubstancehasproducedthegas.Forexample,
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ifyouaddacidtoasolidandobservecarbon(iv)oxidethenacarbonateis
present.

 Deductionsmustbewrittenassoonasyouhaverecordedyour
observations.

 Donotleaveallthedeductionsuntilyouhavecompletedallthe
tests.Ifyoudo

this,youmaymissimportantobservationsanddeductionsinothertests,often
needthedeductionsfrom earliertesttomakesenseoflatertests.

Identificationofcations(metallicions)
Thetwocommonreagentsusedintheidentificationofcationsare:
i). Sodium hydroxidesolution
ii). Aqueousammonia

However,otherreagentslikedilutehydrochloricacidoranaqueoussolutionofsoluble
chloridee.g.sodium chlorideanddilutesulphuricacidoranaqueoussolutionsulphate
e.g.sodium sulphateareusetoidentifysomecations.

Inmostcasescandidatesarerequiredtopreparesmallquantitiesofsolutionina
boilingtubeortesttubefortheunknownsubstance.Ifthesubstanceisbeingtestedis
insolubleinwater,dilutehydrochloricacidisaddedtothesubstance.Ifthesolidsstill
willnotdissolveitisprobablyaleadsaltanddilutenitricacidmustbeused.

Fortheidentificationofionstobedonethecompoundmustbeinaqueousform.The
alkaliisfirstaddeddropwisewhilethecandidaterecordstheobservationandthenin
excessagainandobservationrecorded.

AdditionofSodium HydroxideSolutiontoaSolutioninaTestTube

Test Observation Inference
Add afew dropsof
NaOH solution drop
wiseuntilinexcess

a).Noprecipitateformed Zn2+,Al3+,Pb2+,Mg2+,orCa2+

absent.
b).Whiteprecipitate,

insolubleinexcessof
NaOH(aq)

Ca2+orMg2+present

c).Whiteprecipitate,
solubleinexcessNaOH(aq)

formingacolourlesssolution.

Pb2+,Al3+orZn2+present

d).Greenprecipitatewhich
turnsbrownonexposureto
air.

Fe2+present
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e).Brownprecipitate
insolubleinexcessNaOH(aq)

Fe3+present

f).Ablueprecipitateisformed
insolubleinexcessNaOH

Cu2+ionspresent

Additionofaqueousammoniatoasaltsolutioninatesttube

Test Observation Inference
Add afew dropsof
NH3(aq) solution until
inexcess

a).Nowhiteprecipitate
formed

Ca2+present/Na+,K+,NH4
+

b).Whiteprecipitate,
insolubleinexcessofNH3(aq)

Mg2+,Pb2+orAl3+present

c).Whiteprecipitate,
solubleinexcessNH3(aq).

Zn2+present

d).Greenprecipitateinsoluble
inexcess

Fe2+present

e).Brownprecipitateinsoluble
inexcess

Fe3+present

f).Paleblueprecipitate;which
dissolvestoform adeep-blue
solutioninexcessNH3(aq)

Cu2+present

AdditionofDiluteHydrochloricAcidorSodium ChlorideSolution
Test Observation Inference
Addafewdropsor(aknown
volume)ofdiluteHClorNaCl(aq)

toasolutioninatesttube.

‘’ ‘’ ‘’ ‘’ ‘’

a).Whiteprecipitate
formed

Pb2+,Ag2+ ionspresent.

b).Nowhite
precipitate
formed

Pb2+ andAg+ ionsabsent

AdditionofDiluteH2SO4acidorSodium SulphateSolution

Test Observation Inference
Addafewdropsor(known
volume)ofdiluteH2SO4or
NaSO4toasolutioninatest
tube.

‘’ ‘’ ‘’ ‘’ ‘’

a).Whiteprecipitate
formed

Ca2+,Pb2+orBa2+present.

b).Nowhite
precipitateformed

Ba2+,Pb2+,orCa2+,absent

IdentificationofCationsUsingtheFlameTest
Thepresenceofsomemetallicionscanbeidentifiedbyheatingthesubstanceina
flameusingaplatinum wireoraglassrod

TheBunsenburnerflameshouldbenon-luminousforcorrectobservationtobemade

Test Observation Inference
Dipacleanplatinum wireora a). Lilac or purple K+present.
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glassrodintoasolutionofsalt /orangeflame
b).Goldenyellow

flame
Na+present

c).Crimsonflame Li+present
d).Brick-redflame Ca2+present
e).Green-blueflame Cu2+present

IdentificationofAnions
Thesubstancestobeidentifiedmustbeinaqueousform beforethereagentsareadded
The anions are commonly identified by the use ofdilute acids e.g.HClacid.
Precipitationreactionswithreagentslistedinthetablebelowareusedasconfirmatory
tests.

Test Observation Inference
1).Adddiluteacide.g.HCltoa
solutioninatesttube

Effervescence /bubbles ofa
gasareproduced.

CO3
2- or HCO3

-

SO2-
3present

2). Add barium Chloride or
Barium nitrate solution to a
solutioninatesttubefollowed
bydiluteHClacid

White precipitate formed
whichisinsolubleindiluteHCl
acid

SO4
2-present

3). Add barium Chloride or
Barium nitrate solution to a
solutioninatesttubefollowed
bydilutenitricacidordil.HCl
respectively

White precipitate is formed
which dissolves on the
additionoftheacid

SO3
2- or CO3

2-

present

4).Acid lead (II) nitrate to a
solutioninatesttubefollowed
bydiluteHNO3acid

White precipitate formed
whichdissolvedonboiling

Cl-present

b).White precipitate insoluble
onboiling

SO4
2- or CO3

-2

present
c).Pale cream precipitate
formed.

Br-present

d).Yellowprecipitateformed I-present
5).Addasmallquantityofcold,
iron(II)sulphatesolution.Gently
pourconcentrated H2SO4 acid
downthesideofthetube.

A brown ring forms in the
junctionofthetwolayers

NO3
-present

6).Adddiluteacidtoa
substanceintesttube
TestwithacidifiedKMnO4

solutionoracidifiedK2Cr2O7

Agaswith asmellofrotten
eggevolved
Gas blackens the lead
ethanoate paperorlead (II)
nitratesolution.

S2-present

7).Adddiluteacidtoa
substanceintesttube
TestwithacidifiedKMnO4

solutionoracidifiedK2Cr2O7

Effervescence (bubbles ofa
colourlessgas
Pungentsmell
KMnO4 turn from purple to
colourless

SO3
2-present
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K2Cr2O7 turn from orange to
green

ActionofHeat
Whenheatingsolidsubstancesalwaysmakessurethatthetest-tubeiscleananddry.

Test Observation Inference
Heatasmallamountsof
thesolidinacleananddry
testtubeandtestforany
gasorgasesevolved

a).Colourlessliquidformed
oncoolerpartorupperpart
of test tuber OR vapour
condensestoacolourless
liquid

Hydratedsaltorahydrogen
-carbonateorhydroxide

b).Colourless gas which
gives a white precipitate
withlimewater

CO3
2-/HCO-

3present

c).Colourless gas that
relightsglowingsplint

Nitrateofpotassium or
sodium

d).Pungent smell; dark
brown gas which turns
moistbluelitmusred

NO3
-present(exceptthose

ofNaandK)

e).Pungentsmelling gas
whichturnsredlitmusblue.

NH4
+present

f).Sublimation PossiblyNH4
+

Testforoxidizingandreducingagents
Theusualmethodoftestingforanoxidizingagentistomixitwithasubstancewhichis
easilyoxidized(i.e.areducingagent)andwhichgivesavisiblechangewhenthe
reactiontakesplace.Similarly,asuspectedreducingagentisaddedtoanoxidizing
agentwhichundergoesavisiblechangewhenreduced.

Test Observation Inference
1.Oxidisingagents
a).Testwithmoiststarch-
potassium iodidepaper

Papersturnsblue-black I-ions are oxidized to I2:which
thenreactwithstarch

b).Warm withConc.HCl Cl2(smell,bleaches moist
litmuspaper

Cl-OxidisedtoCl2

2.Reducingagents
a).AddacidifiedKMnO4

solution

Purplesolutionis
decolorized

Purple MnO4
-
(aq) reduced to

colourlessMn2+
(aq)ions

b).addacidified
K2Cr2O7(aq)

Orangesolutionturnsgreen Cr2 O7
2-ionsarereducedtogreen

Cr3+
(aq)ions

c).Addasolutionofan
Iron(III)salt

Yellow solution turns pale
Green

Fe3+
(aq)ionsreducedtoFe2+ions

Test Observation Inference
AddacidifiedKMnO4

solutiontoasolutionina
test-tube

ThepurpleKMnO4turns
colourlessordecolourised

SO3
2-ionspresentORunsaturated

organiccompoundORareducing
agent
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AddacidifiedK2Cr2O7

solutiontoasolutionina
testtube

Itturnsgreenorcolour
changesfrom orangeto
green

SO3
2-ionspresentORunsaturated

organiccompoundORareducing
agent

Addbrominewatertoa
solutioninatesttube

Itisdecolourisedorturns
colourless

SO3
2-ionspresentORunsaturated

OrganiccompoundORareducing
agent

Addchlorinewatertoa
solutioninatesttube.

Brownsolution/yellow
solution

Br-ofI-present

Addbrominewatertoa
solutioninatesttube

Brown solution/black
precipitate

I-present

CandidatesareadvisedthatMARKSareonlyearnedifobservationiscorrectandthe
scientificlanguageusedtodescribethatobservation.Itshouldbeknownthatifthe
observationiswrongorcorrectscientificlanguageisnotused,thenallthemarkswillbe
lost.

OCTOBER-NOVEMBER1989

1. Youareprovidedwith;
 Aqueoushydrochloricacid,solutionW9inaburette.
 Solutionsodium W11containing6.3gofadibasicacidH2CO4.2H2O

perlitre
 Aqueoussodium hydroxide,solutionW12.
 Phenolphthaleinindicator
 Apairofscissorsorasharpblade

Youarerequiredto;

 Standardizethesodium hydroxidesolutionW11

 UsethestandardizedsolutionW11todeterminetheconcentrationofW9

ReactthehydrochloricacidsolutionW9withmetalM anddeterminethe mass
perunitlengthofmetalM.

Procedure

I FillaburettewithsolutionW11,pipette25.0cm3ofsolutionW12 intoaconical
flask.Titrateusingphenolphthaleinindicator.RecordyourresultsinTableA
below;

TableA.
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1st 2nd 3rd

FinalBuretteReading
InitialBuretteReading
Titre(cm3)

(5marks)

i) AveragevolumeofsolutionW11used (1mark)
ii) CalculatetheconcentrationofthedibasicsolutionW11inmol-1

(C=12,H=1,O=16) (1mark)
iii) Calculatetheconcentrationofthesodium hydroxidesolutionW12inmoll-1

(2
marks)

II. Usinga100cm3measuringcylindermeasure90cm3ofdistilledwaterandplaceit
intoa250cm3beakerthenadd10cm3ofsolutionW9(W9issuppliedinaburette).
MixthesolutionwellandlabelitW10.

FillaburettewithsolutionW10,pipette25.0cm3ofsolutionW12intoaconical
flask.Titrateusingphenolphthaleinindicator.RecordyourresultsinTableB
below.
TableB.

1st 2nd 3rd

FinalBuretteReading
InitialBuretteReading
Titre(cm3)

(5marks)
i). AveragevolumeofsolutionW10used. (1mark)
ii). CalculatetheconcentrationofthedilutedhydrochloricacidsolutionW10in

moll-1. (2marks)
iii). DeterminetheconcentrationoftheoriginalhydrochloricacidsolutionW9

inmoll-1 (1mark)

III. Cutthreepieceseachoflength2cm from themetalM provided.From theburette
containingW9 measure10cm3ofW9 intoaboilingtube.Wraptheboilingtube
withtissuepaper.MeasurethetemperatureofthissolutionandrecorditinTable
Cbelow.Placeoneofthe2cm piecesofmetalM intothehydrochloricsolution
W9 in the boiling tube and measure the temperature.Record the highest
temperatureintableCbelow.Repeatthisprocedureusingtheothertwo,2cm,
piecesofM.

TableC.
1st 2nd 3rd

PieceofmetalM
Highesttemperature
Initialtemperature
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Changeintemperature,∆T
(5marks)

i). Averagechangeintemperature∆T……………….0C (1mark)
ii). CalculatetheheatofthereactionbetweenmetalM andhydrochloricacid

usingtheexpressionbelow;heatofreaction=42x∆TJoules (1mark)
iii). Giventhattheheatofthereactionis440KjpermoleofM.Calculatethe

numberofmolesofM usedinthisreaction. (2marks)
iv). CalculatethemassperunitlengthofmetalM (M=24). (2marks)

2. (10Marks).YouareprovidedwithasolidY.CarryoutthetestsinTableDbelow
onY.Recordyourobservationsanddeductionsinthetable.Identifyanygas
evolved.

Observation Deduction
a). Placehalfaspatulaend

fulinadrytest-tubeand
heatgentlyfirstandthen
strongly (1mark) (1mark)

b). Toabouthalfaspatula
endfulinatesttubeadd
about1cm3ofdilute
hydrochloricacid (1mark) (1mark)

c). Placeahalfaspatulaend-
fulinatesttubeand
about6cm3ofdistilled
waterandshakewell.
Dividethesolutioninto
twoportions.

i). Tothefirstportionadd
dilutesodium hydroxide
dropwiseuntilinexcess.
Warm theresulting
mixturegentlythen
strongly.

(2marks) (2marks)

ii). Tothesecondportionadd
aqueousammonia
dropwiseuntilinexcess.
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(1mark) (1mark)

OCTOBER/NOVEMBER1990

1. (24marks)
Youareprovidedwith;

 AmonobasicacidsolidD
 Sodium hydroxide,solutionS1
 0.01M solutionS2ofadibasicacidH2A.

Youarerequiredto:
(I) PrepareasaturatedsolutionofsolidD

(II) Standardizethesodium hydroxidesolutionS1usingsolutionS2.
(III) DeterminethesolubilityofSolidDinwateratroom temperature.

Procedure
(A) PlaceallthesolidDprovidedintoadryconicalflask.measure out100cm3 of

distilled waterusingameasuring cylinderandadd ittothe SolidD.Shake
thoroughlyandleaveittostand.

(B) FillaburettewithsolutionS1.Pipette25cm3ofsolutionS2intoaconicalflask.
TitratewithSolutionS1.Usingaphenolphthaleinindicatorrecordthereadingsin
thetablebelow.Repeattoobtainthreeaccuratereadings.

TableA
Trial 1st 2nd 3rd

FinalBurettereading
Initialburettereading
Titre(cm3)

Averagetitre=…………………………………………………..……………………cm3

(Showthevaluesbeingaveraged) (1mark)

Calculations:
i). WritetheequationforthereactionofthedibasicacidH2Awithsodium

hydroxide.………………………………… (1mark)
ii). Calculatetheconcentrationofsodium hydroxideSolutionS1inmolesper

litre.……………………………………… (3marks)

(C) MeasurethetemperatureofthesolutionofsolidD.Usingadryfilterpaperanda
dryfilterfunnel.Filterthesolutionintoadryconicalflask.Pipette10cm3ofthe
filtrateintoaconicalflask,add25cm3 ofdistilledwaterusingameasuring
cylinder.Shakewellandthentitratewiththesodium hydroxidesolutionS1,using
phenolphthaleinindicator.

Recordthereadingsinthetablebelow.
Repeattoobtainthreeaccuratereadings.
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TemperatureofsolutionofSolidD=……………………oC (1mark)

TableB.
Trial 1st 2nd 3rd

Finalburettereading
Initialburettereading
Titre(Cm3)

(6marks)
Averagetitre=……………………………………………………………
(Showthevaluesbeingaveraged) (1mark)

Calculation;
i). CalculatethenumberofmolesofacidDin10cm3ofthefiltrate,

(1mark)
ii). CalculatethenumberofmolesofacidDin100cm3ofsolutionofacidD.

(1mark)
iii). Given thatthe molecularformula ofacid D is C7H6O2,calculate the

solubilityoftheacidingrammesper100cm3 ofwater(C=2,H=1,O=16).
(2

marks)

2. (16marks)
You are provided with a solid Q.Carry outthe tests below and record your
observationsandinferencesinthespacesprovidedonthetablebelow.Testforany
gas(es)produced.

Table
Test Observations Inferences

a). PlaceaspatulaendfulofSolidQ
inaboilingtubeandaddabout
20cm3 ofdistilled water.Shake
well.Useabout2cm3 portionsof
thesolutionforthetestsbelow (1mark) (1mark)

i). TestthepH withapHpaper
(1mark) (1mark)

ii) Addaspatulaendfulofsodium
hydrogencarbonate (1mark) (1mark)

iii). Add two drops of potassium
manganate(VII)solution (1mark) (1mark)

iv). Addtwodropsofbrominewater
andwarm thesolutionthenshake
itwell (1mark) (1mark)

b). Place a little ofsolid Q in a
crucible (a crucible lid or a
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metallicspatula)andigniteit. (1mark) (1mark)
c). Placeabout4cm3 ofethanolina

test tube, add two drops of
concentratedsulphuricacidthen
addaspatulaendfulofSolidQ.
Warm themixturecarefully.Shake
welland pourthe mixture into
about20cm3 ofcoldwaterina
boilingtube.Noteanysmell

(1mark) (1mark)

OCTOBER/NOVEMBER1992

1. (15Marks)
Youareprovidedwith:
 SolutionC2,Potassium iodatesolution
 SolutionC3,acidifiedsodium hydrogensulphitesolution
 SolutionC4,starchindicator
 Astopwatch/stopclock

Youarerequiredtofindouttheeffectoftheconcentrationofpotassium iodate,C2,on
therateofreactionwithacidifiedsodium hydrogensulphite,C3.

NB:Theend-pointforthereactionofpotassium iodatewithacidifiedsodium hydrogen
sulphiteisdetectedbytheformationofablue-colouredcomplexusingstarchindicator.

Procedure
a). PlacesolutionC2inaburetteandmeasureoutthevolumesofC2shownin

table1intosixdrytest-tubes.Usinga10cm3measuringcylinder,adddistilled
watertothetest-tubesasshownintable1.

Test-tube VolumeofC2andwater
i).
ii).
iii).
iv).
v).
vi).

10cm3ofC2+0cm3distilledwater
8cm3ofC2+2cm3distilledwater
6cm3ofC2+4cm3distilledwater
4cm3ofC2+6cm3distilledwater
3cm3ofC2+7cm3distilledwater
2cm3ofC2+8cm3distilledwater

b). Usingaclean10cm3measuringcylinder,place10cm3ofsolutionC3intoa
100cm3 beaker,add3dropsofsolutionC4 andshakewell.Tothismixtureadd
quickly the contents oftest-tube (i)and startthe stop watch/stop clock
immediately.Shakethemixtureandnotethetimetaken(inseconds)fortheblue
colourtoappear.



19 ChemistryPracticalStudyPack 1989 -2016

RecordthetimeinTableII
Repeatthisprocedureusing theothersolutionsprepared in (a)aboveand
completeTableII

TABLEII.
Volume of C3

(cm3)
Volume ofC4

(drops)
Volume
ofC
(cm3)

Volumeof
distilledwater
(cm3)

Timetakenfor
bluecolourto
appear(seconds)

10 3 10 0
10 3 8 2
10 3 6 4
10 3 4 6
10 3 3 7
10 3 2 8

(6Marks)
c). Onthegridbelowplotagraphofvolume(verticalaxes)ofsolutionC2used
versustime. (5Marks)

d). From yourgraphdeterminethetimetakenforthebluecolourtoappearusinga
mixtureof7cm3ofC2and3cm3ofdistilledwater. (2marks)

e). How doestheconcentrationofpotassium iodate,C2,affectitsrateofreaction
withacidifiedsodium hydrogensulphite,C3?Explainyouranswer.(2marks)

2. (15marks)

Youareprovidedwith:
 SolutionC5,0.11M hydrochloricacid
 SolutionC6,containing19.2g/lofbasiccompoundNa2B4O7.nH2O

YouarerequiredtodeterminethevalueofnincompoundC6Na2B4O7.nH2O.

Procedure
a). PlacesolutionC5intheburette.Pipette25.0cm3(or20.0cm3)ofC6intoa250cm3

conicalflaskandtitrateusingmethylorangeindicator.Recordyourresultsin
TableIIIbelowandrepeatthetitrationcarefullytoachieveconsistentresults

Volumeofpipette…………………………..cm3

Burettereadings
TableIII
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Titrationnumber I II III

Finalreading(cm3) 28.5

Initialreading(cm3) 00.00

VolumeofC4use(cm3) 28.5

(5marks)
AveragevolumeofC5used=……………………………..cm3 (1mark)

b). Calculations;
Giventhattheionicequationforthereactionis
B4O7

2-
(aq)+2H+

(aq)+5H2O(l) 4H3BO3(aq)

(1moleofthebasereactswithtwomolesoftheacid)

i). CalculatetheconcentrationofC6inmolesperlitre. (4marks)
ii). CalculatetherelativemolecularmassofthebasiccompoundC6.

(2
marks)

iii). CalculatethevalueofnintheformulaNa2B4O7nH2O
(B=10.8,H=1.0,Na=23.0,andO=16.0). (3marks)

3. (10marks).
YouareprovidedwithsolidC7.Carryoutthefollowingtestsandrecordyour
ObservationsandinferencesinthespacesprovidedintableIV.

TableIV

Test Observations Inferences
a). PlacealittleofsolidC7 inadry

test-tubeandheatgently. (1mark) (1mark)
b). Placetheremainderofthesolid

C7 in aboiling tube.Add about
10cm3 of distilled water and
shakewelltodissolvethesolid.
Divide the solution into four
positionsfortests(i)to(iv)below (½mark) (1mark)

i). To the firstportion add a few
dropsofdilutesulphuricacid. (½mark) (1mark)

ii). Tothesecondportionadd
dropwiseaqueoussodium
hydroxideuntilinexcess (½mark) (1mark)

iii). To thethirdportionaddoneto
twodropsofaqueousleadnitrate (½mark) (1mark)

iv). Tothefourthportionaddafew
dropsofbarium chloridesolution (½mark) (1 ½

marks)
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OCTOBER/NOVEMBER1993

1. (26MARKS)

Youareprovidedwith:
 Sodium hydroxide,solutionA
 1.0gofanammonium salt,solidB
 0.01M monobasicacid,solutionC

Youarerequiredto:
- DilutesolutionAwithdistilledwater,
- StandardizethedilutedsolutionAwithsolutionC
- Determinetherelativeformulamassoftheammonium saltB

ProcedureI
Pipette25cm3ofsolutionAintoa250cm3conicalflask,measure175cm3 ofDistilled
waterusing100cm3 measuringcylinderandaddittosolutionAinthebeaker.Shake
well.LabelthisassolutionD.Pipette25cm3ofsolutionDintoa250cm3conicalflask
andthentitratewithsolutionCusing1or2dropsofPhenolphthaleinindicator.Record
yourresultsintableIbelow.Repeattheproceduretoobtainaccuratevalues.

TableI
TableI 1st 2nd 3rd

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionCused(cm3)

Calculations:
a). DeterminetheaveragevolumeofsolutionCused. (1mark)
b) Calculatetheconcentrationinmolesperlitre,ofsodium hydroxideinsolutionD.

(1mark)
c). Calculatetheconcentration,inmolesperlitreofsodium hydroxideinsolutionA.

(1mark)

Intheprocessdescribedbelow,sodium hydroxidereactswiththeammonium SaltB
andonboilingthemixture,ammoniagasisexpelled.Theexcesssodium hydroxideis
thendeterminedbytitratingthemonobasicacid,solutionC.
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Procedure II
Placeallthe1.0gofammonium salt,solidBinto250cm3conicalflask.Pipette25cm3of
thesodium hydroxidesolutionAintotheconicalflaskcontainingsolidB.Shakewell
untilallthesoliddissolve.Heatthemixtureandletitboilforabout10minutes.Add50
cm3ofdistilledwatertotheboiledmixtureandshakewell.Transferthesolutionintoa
100cm3 measuringcylinderthenadddistilledwateruptothe100cm3 mark.Pourthis
solutionbackintotheconicalflaskandlabelitassolutionE.Pipette25cm3ofsolution
E into a 250 cm3 conicalflask and titrate with solution C using 1 or2 drops
phenolphthaleinindicator.RecordtheresultsinthetableIIbelow.Repeattheprocedure
toobtainaccuratevalueandcompleteTableII

TableI 1st 2nd 3rd

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionCused(cm3)

Calculations:
a). DeterminetheaveragevolumeofCused. (1mark)
b). Calculate:

i) Thenumberofmolesofthemonobasicacid,SolutionC,used
(2

marks)
ii). Thenumberofmolesofhydroxidein25cm3ofsolutionE. (1mark)
iii). Thenumberofmolesofsodium hydroxidein 100cm3 ofsolution E.

(1
mark)

c). Usingconcentrationofsodium hydroxidesolution,obtainedin(e)above
calculatethemolesofsodium hydroxidein25cm3ofsolutionA(thisgivesthe
numberofmolesofsodium hydroxideaddedtotheammonium saltB)

(2
marks)

d). Usingthevaluesobtainedin(e)(iii)and(f)abovedeterminethenumber
of moles sodium hydroxide that reacted with the ammonium salt.

(2marks)
e). Giventhatonemoleofsodium hydroxidereactswithonemoleofthe

ammonium SaltB,whatisthenumberofmolesofsaltedin1.0gofSolidB.
(2marks)

f). Calculatetherelativeformulaofmassoftheammonium salt. (2marks)
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2. (14marks)
YouareprovidedwithsolidF.Youarerequiredtocarryoutthetestsbelow andwrite
yourobservationandinferencesinthespacesprovided.Identifythegasorgases
produced.

Table
Test Observations Inferences

Place allthe solid F provided into a
boilingtubeandadddistilledwaterwith
shakinguntiltheboilingtubeishalffull.
Useabout3cm3 portionsofthesolution
fortests(a)to(d)below. (1mark) (1mark)

a)
Tothe1stportionaddsodium hydroxide
solutiondropwiseuntilinexcess (1mark) (1mark)

b) Tothe2ndportionaddaboutsixdropsof
barium chloridesolution (1mark) (1mark)

c) To the3rd portion add threedropsof
iodinesolution (1mark) (1mark)

d) Dip one end ofthe filterpaperstrip
provided into potassium dichromate
solutionandremoveit.Tothe4thportion
add about1cm3 ofdilute hydrochloric
acid,shakewell,andobserveforabout2
minutes.Place the dipped end ofthe
filterpaperatthemouthofthetesttube
andwarm thecontentsofthetesttube
gently. (3marks) (3marks)

OCTOBER/NOVEMBER1994

1. Youareprovidedwith:
 0.2M sodium hydroxide,solutionD
 0.1M solutionofacarboxylicacidC3H5O(COOH)nsolutionE

YouarerequiredtodeterminethevalueofnintheformulaC3H5O (COOH)nofthe
carboxylicacidE

Procedure
a). PlacesolutionDintheburette.Pipette25.0cm3(or20.0cm3)ofsolutionEintoa
conicalflaskandtitratewithsolutionDusingphenolphthaleinindicator.Record your
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resultsintablelbelowandrepeatthetitrationtoachieveconsistent results.

Results
Volumeofpipette……………….cm3

TableI
Burettereadings

Titrationnumber I II III
Finalreading(cm3)
Initialreading(cm3)
VolumeofDused(cm3)

4marks
b). AveragevolumeofD…………………

(Showhowyouarriveatyouranswer)
c). Calculatethenumberofmolesofsodium hydroxideused. 2marks
d). CalculatethenumberofmolesofEinthe25.0cm3 (or20.0cm3)used

2marks
e). i). Calculatethenumberofmolesofsodium hydroxiderequiredto

reactwithonemoleofC3H5O(COOH)n 3marks
ii). Whatisthevalueofn 1mark

2. Youareprovidedwith;
1.0M Sodium hydroxidesolutionF
0.63M solutionofanacidsolutionG

Youarerequiredtodeterminethemolarheatofneutralizationofsodium hydroxidewith
acidG.

Procedure
a). Placesixtest-tubesonatest-tuberack.Usinga10cm3measuringcylinder,

measure5cm3 portionsofsolutionGandplacethem intoeachofthesixtest-
tubes.

Measure25.0cm3ofsolutionFusingameasuringcylinderandplaceitintoa
100cm3beaker.MeasurethetemperatureofthissolutionFtothenearest0.50C
andrecorditintableII.

Pourthefirstportionofthe5cm3ofsolutionGfrom thetest-tubeintothebeaker
containing25cm3ofsolutionF,stirthemixturecarefullyandrecordthehighest
temperatureofthemixtureintableII.

PourthesecondportionofsolutionGimmediatelyintothemixtureinthe
beaker,stircarefullyandrecordthehighesttemperatureofthismixturein
TableII.ContinuethisprocedureusingtheremainingportionsofsolutionGto
CompletetableII.

TableII

TotalvolumeofGadded(cm3) 0 5 10 15 20 25 30
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4marks
b). Onthegridprovidedbelow,plotagraphoftemperature(verticalaxes)

versusvolumeofsolutionGadded 4marks
c). From thegraphdetermine:

i). ThevolumeofthesolutionGrequiredtoneutralize25cm3sodium
hydroxidesolutionF 1mark

ii). Thehighesttemperaturechange,∆T, 1mark
d). Calculate the heatchange forthe reaction.(Heatchange = mass x

temperaturechangex4.2Jg-10C-1.Assumedensityofeachsolutiontobe
1gm cm-3) 2marks

e). Calculatethenumberofmolesofsodium hydroxide,solutionF,used.
1

mark
f). Calculate the molarheatofneutralization ofthe sodium hydroxide

solutionF. 1mark

3. a). Youareprovidedwiththefollowingsolids:
Sodium chloride,potassium chloride,calcium chlorideandsolidH
Note:SolidHwillalsoberequiredforQuestion3(b)

Youarerequiredtocarryoutflametestsontheabovesolidstoidentifytheflamecolour
ofthecationspresentineachofthem.

Procedure:
Cleanametallicspatulaandrinseitwithdistilledwater.DrythespatulaonaBunsen
flameforabout1minute.Allowittocool.Placealittleofsodium chloridesolidofthe
flameasthesolidburnsandrecorditinTableIIIbelow.Cleanthespatulathoroughly
usingsteelwool,andrepeattheprocedureusingeachoftheothersolidsandcomplete
theTableIII.

i). TableIII
Solid Colourofflame
Sodium chloride
Potassium chloride
Calcium chloride
SolidH

4marks

ii). WhatcationispresentinsolidH? 1mark
b). YouareprovidedwithsolidH.CarryoutthetestsintableIVbelow and

recordyourobservationsandinferencesinthespacesprovided.Identify

VolumeofF(cm3) 25 25 25 25 25 25 25
Temperature(0C)
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anygas(es)produced.

TableIV

Test Observation Inferences
i). PlacealittleofsolidH inadrytest-

tubeandheatstrongly (1mark) (1mark)
ii). PlacetheremainderofthesolidHina

boiling tube. Add about10cm3 of
distilledwaterandshakewell.Divide
the mixture into three portions for
tests(ItoIII)below
I. Tothefirstportionaddaqueous

sodium hydroxideuntilinexcess (1mark) (1mark)
II. Tothesecondportionadd

aqueousammoniauntilinexcess (1mark) (1mark)
III.Tothethirdportionaddabout

1cm3aqueoussodium chloride (1mark) (1mark)

October/November1995

1. (22Marks).

Youareprovidedwith
 2.0gofpotassium hydrogencarbonatesolidJ
 1.0gofmagnesium carbonate,solidK
 2.0M Hydrochloricacid

Youarerequiredtodeterminetheenthalpychangeforthereactionbetween
a). Potassium hydrogencarbonateandhydrochloricacid
b). Magnesium carbonateandhydrochloricacid
c). Aqueousmagnesium chlorideandaqueouspotassium hydrogen

carbonate.

Procedure
1. Bymeansofaburetteplace15.0cm3ofthe2.0M hydrochloricacidina100cm3

beaker.Stirgentlyandtakethetemperatureoftheacidateveryhalf-minute.
Recordyourreadingsintable1.atexactly2½minutesaddallsolidJtotheacid,
stirgentlyandcontinuetakingthetemperatureeveryhalf-minute5recordyour
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readingsintableI.

Table
Time(min) 0 ½ 1 1½ 2 2½ 3 3½ 4 4½ 5
Temperature
(0C)

Onthegridprovidedplotagraphoftemperatureagainsttimeanddetermine
from itthefallintemperature∆T1.Showthechange∆T1onthegraph

(3
marks)
Fallintemperature∆T1 (1mark)
Calculations;usethefollowinginformationwherenecessary
(H=1,C=12,O=16,Mg=24,k=39)Assumedensityofthesolutionstobe1.0gcm3

a). Calculate;
i). Thenumberofmoles,n1,ofpotassium hydrogencarbonate(KHCO3)

usedduringprocedureI (1mark)
ii). The enthalpy,change ∆H2 forthe reaction between potassium

hydrogencarbonateandhydrochloricacid.Showthesign.Usethe
followingexpression (2marks)

∆H1 =Massofsolutionx4.2x∆T1 Kjmol
-1

n1x1000
b). Calculate;

i). ThenumberofmolesN2,ofmagnesium carbonate(MgCO3)usedin
procedureII (1mark)

ii). Theenthalpychange∆H2,forthereactionbetweenmagnesium
carbonateandhydrochloricacid.Showthesign.Usethefollowing
expression.

Massofsolutionx4.2x∆T2

∆H2=_____________________________Kjmol-1

n2x1000 (2marks)

c). TheequationsforthereactionstakingplaceinproceduresIandIIare;
KHCO3(s)+HCl(aq) KCI(aq) +CO2(q)+H2O(l)

andMgCO4(s)+2HCl(aq) MgCl2(aq)+CO2(q)+H2O(l)

Giventhattheenthalpychange,∆H3fortheprocess.
KHCO3(s) KHCO3(aq) = 121 kjmol-1 determine the Enthalpy
change ∆H4forthereactionrepresentedbytheequation

MgCl2(aq)+2KHCO3(aq) MgCO3(s)+2KCl(aq)+H2O(l)+CO2(g)

Usethefollowingexpression
∆H4=2∆H1-∆H2-2∆H3 (2marks)
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2. (9Marks)
YouareprovidedwithsolidL.Youarerequiredtocarryoutthetestsbelowand
writeyourobservationsandinferencesinthespacesprovided.

Identifyanygasesevolved
a). DescribetheappearanceofsolidL (1mark)
b). PlacealittleofsolidL,inadrycleantesttubeandheatstrongly

Observations Inferences

(1mark)
c). PlacealittleLinadrycleantesttubethenaddabout2cm3 ofdistilled

water.Shakewellthenwarm themixture
Observations Inferences

(1mark)
d). PlacealittlesolidLinadrycleantesttubethenaddabout2cm3ofdilute

hydrochloricacid
Observations inferences

(1
mark)

e). placeabout2cm3ofleadnitratesolutioninacleantesttube,addalittleof
solidLShakewellandallowtosettleforabout5minutes

Observations Inferences
(1mark)

3. (9marks)
YouareprovidedwithsolidN.Youarerequiredtocarryoutthetestsbelowand
recordyourobservationsandinferencesinthespacesprovided.Identifyany
gasesevolvedusingaglowingsplintandlitmuspaper

a). DescribetheappearanceofSolidN. (1mark)

b). PlacealittleofSolidNonacleanmetallicspatulaandburnitina
Bunsenflame (1mark)



29 ChemistryPracticalStudyPack 1989 -2016

c). PlacealittleofSolidNinadrycleantesttubeandheatstrongly
Observations inferences

(1
mark)

d). PlacetheremainingsolidN inaboilingtubeandaddabout20cm3 of
distilledwater.Shakewelluntilallthesoliddissolves.Useabout2cm3

portionsofthissolutionforthetestsbelow.
i). Testthe1stportionwithredandbluelitmuspapers

Observations Inferences
(1mark)

ii). Tothe2nd portionaddafew dropsofdilutesodium hydroxide
shakewellaftereverydrop
Observations Inferences

(1mark)

iii). Tothe3rdportionaddafewdropsofdiluteleadnitrate.Shakewell
aftereverydrop
Observations Inferences

(1mark)

iv). Tothe4thportionaddabout1cm3ofdilutesodium hydroxide
followedbyasmallpieceofaluminium foil.Warm themixture
gentlyandcarefully
Observations Inferences

(1mark)

OCTOBER/NOVEMBER1996

1. Youareprovidedwith:
 Acidifiedaqueouspotassium manganate(VII)KMnO4,solutionA.
 SolutionB,containing23.5gofammonium Iron(II)Sulphate(NH4)2Fe(SO4)2

6H2O,perlitre.
 SolutionC,Containing5.0gofadibasicacid,H2X2H2O,perlitre

Youarerequiredto:
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- Standardize the potassium manganate (VII),solution A,using the
ammonium iron(II)sulphate,solutionB.

- Usethestandardizedpotassium manganate(VII),solutionA,todetermine
theconcentrationofthedibasicacid,H2X2H2O,solutionCandthenthe
formulamassofX.

ProcedureI:

FilltheburettewithsolutionA.
Pipette25.0cm3ofsolutionBintoaconicalflask.TitratesolutionBwithsolutionAuntil
apermanentpinkcolourjustappears.RecordyourresultsintableIbelow.Repeatthis
proceduretocompletetableI.

a). TableI
I II III

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionA(cm3)

4marks
b). RecordaveragevolumeofsolutionAused,V1………………………cm3

(Showhowyouarriveatyouranswer) 1mark

c). Calculatetheconcentrationoftheammonium iron(II)sulphate,solutionB,
inmolesperlitre.(RFM of(NH4)2Fe(SO4)2.6H2O=392 1mark

d). Calculatethenumberofmolesofiron(II)ionsinthe25.0cm3ofsolutionB
1mark

e). Usingtheionicequationforthereactionbetweenmanganate(VII)andiron
(II)ions,givenbelow,calculatetheconcentrationofmanganate(VII)ions
insolutionAinmolesperlitre.

MnO4(aq)+5Fe2+
(aq)+8H+

(aq) Mn2+
(aq)+5Fe3+

(aq)+4H2O(l)

ProcedureII
Pipette25.0cm3ofsolutionCintoaconicalflask.Heatthissolutiontoabout700Cand
titratethehotsolutionCwithsolutionAuntilapermanentpinkcolourjustappears.
Shakethethoroughlyduringthetitration.RecordyourresultsintableII.Repeatthis
proceduretocompleteTableII.

f). TableII.

I II III
Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionA(cm3)
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4marks
g). RecordaveragevolumeofsolutionAusedV2=…………………..cm3

Showhowyouarriveatyouranswer.
h). Calculatethenumberofmolesofthemanganate(VII)ionsinvolumeV2

1mark
i). Giventhat2molesofthemanganate(VII)ionsreactwith5molesofthe

dibasicacid,H2X.2H2O,calculatethenumberofmolesofthedibasicacid,
H2X2H2O,inthe25cm3ofsolutionC. 2marks

j). Calculatetheconcentrationofthedibasicacid,H2X.2H2Oinmolesper
litre 1mark

k). CalculatetheformulamassofxinthedibasicacidH2X.2H2O
(H=1.0O=16.0) 3

marks

2. (8marks)YouareprovidedwithsolidD.Carryoutthetestsbelow.
Recordobservationsandinferencesinthetable.Identifyanygas(es)evolved.

DividesolidDintoportions

a). i). TooneportionofDinadrytest-tubeaddabout1cm3of6M
hydrochloricacidandwarm gentlyforaboutoneminute

Observations Inferences

2marks 1mark

ii). Adddistilledwatertothemixturein(a)(i)aboveuntilthetest-tube
isabouthalf-full.Shakewellandfilterintoaboilingtube.Toabout 1cm3

ofthefiltrateinatest-tubeaddabout1cm3of2M sodium hydroxide
dropwise

Observations 2marks

b). PlacetheremainingportionofDinadrytest-tubeandabout1cm3of20
volumehydrogenperoxide

Observations Inferences

1mark 2marks

3. (11marks)YouareprovidedwithsolidE.Carryoutthetestsbelowandrecord
theobservationsandinferencesinthespacesprovided.Identifyanygas(es)
produced.

a). PlacealittleofEonacleanmetallicspatulaandignitewithabunsen
flame.

Observations inferences
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1mark 1mark

b). AddalittleofsolidEtoabout2cm3ofdistilledwaterinatest-tubeand
shakewell.Testthemixturewithlitmuspaper.

Observations inferences

2marks 1mark

c). AddalittleofsolidEtoabout2cm3of2M aqueoussodium hydroxideina
test-tubeandshakewell

Observations inferences

1mark 1mark

d). PlacetheremainingportionofEinaboilingtube,addabout10cm3of
distilledwaterandheatthemixture.Dividethemixture,whilestillhot, into
twoportions:

i). Addalittleofsolidsodium hydrogencarbonatetothefirstportion
Observations inferences

1mark 1mark
ii). Addabout2-3dropsofconcentratedsulphuricacidtothesecond
portion.Shakewell,andthenaddabout1cm3ofethanol.Warm the
mixture.

Observations inferences

1mark 1mark

OCTOBER/NOVEMBER1997

1. Youareprovidedwith;
 Sulphuricacid,solutionF
 0.5M sodium hydroxide,solutionG
 Magnesium turnings,solidH

Youarerequiredtodeterminetheconcentrationofsulphuricacidinmolesper
litre

ProcedureI
Measure50cm3 ofsolutionFusingameasuringcylinderandplaceitina100cm3

beaker.Stirthesolutiongentlywithathermometerandtakeitstemperatureafterevery
half-minute.RecordyourresultsinTableI.

Afteroneandhalfminutes,addallofsolidHatonce.Stirthemixturegentlywiththe
thermometerandrecordthetemperatureofthemixtureaftereveryhalf-minuteintableI
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uptothesixthminute.KeepthesolutionforuseinprocedureII

a). TableI
Time(min) 0 ½ 1 1½ 2 2½ 3 3½ 4 4½ 5 5½ 6
Temperature
(0C)

(5marks)
b). UsingtheresultsintableI,determinethehighestchangeintemperature,

∆Tforthereaction
∆T………………. (1mark)

c). Calculatetheheatchangeforthereactionusingtheexpression
Heatchange=Massofsolutionx4.2x∆TJoules
(Assumedensityofsolution=1.0g/cm3) (3marks)

d). GiventhatthemolarheatofreactionofsulphuricacidwithsolidHis
323KJmol-1,calculatethenumberofmolesofsulphuricacidthatwere
usedduringthereaction (2marks)

ProcedureII
PlaceallthesolutionobtainedinprocedureIinaclean100m3measuringcylinder.Add
distilledwatertomake100cm3 ofsolution.Transferallthesolution.Transferallthe
solutionintoabeakerandshakewell.Theresultingsolutionis‘solutionK’.

FillaburettewithsolutionG.Pipette25.0cm3ofsolutionKintoaconicalflask.Add2-3
dropsofphenolphthaleinindicatorandtitratewithsolutionG.Recordyourresultsin
tableII.Repeatthetitrationtwomoretimes.
TableII.

I II III
Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofsolutionGused(cm3)

(6marks)
e). DeterminetheaveragevolumeofsolutionGused (1mark)
f). Calculatethenumberofmolesofsodium hydroxide,solutionGthatwere

used. (2marks)
g). Determine;

i). Thenumberofmolesofsulphuricacidin25.0cm3 ofsolutionK.
(1

mark)
ii). Thenumberofmolesofsulphuricacidin100cm3 ofsolutionK.

(1
mark)
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iii). Usingtheresultsfrom (d)andg(ii)above,calculatethetotal
numberofmolesofsulphuricacidin50cm3ofsolutionF.

(1mark)

2. YouareprovidedwithsolidL.Carryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided.

a). PlaceallofsolidLinadrytest-tubeandheatituntilitjustturnsreddish-
yellowatthebottom.Testthegaswithaglowingwoodensplint.Keepthe
residuefortestsin(b)
Observations inferences

(2marks)
b).
i).

Allowtheresiduefrom (a)abovetocoolforaboutthreeminutes.Add5-6
dropsofconcentratednitricacid,thenadddistilledwateruntilthetest-tube
isthreequartersfull.Filterthemixtureintoaboilingtubethenaddmore
distilledwatertothefiltrateuntiltheboilingtubeishalf-full.Shakewell.
Usethesolutionobtainedforthetestsbelow
Observations

(1mark)
ii). Toabout2cm3 portionofthesolutioninatest-tube,add2M ofsodium

hydroxidedropwiseuntilinexcess
Observations inferences

(3marks)

iii). Toanother2cm3 ofthesolutioninatest-tube,addaqueousammonia
dropwiseuntilinexcess
Observations Inference

(2marks)
iv). Toathird2cm3ofthesolution,addafewdropsof2M sulphuricacid

Observations Inferences
1mark 1mark

3. Youareprovidedwithanorganiccompound,solidM.Carryoutthetestsbelow.
Writeyourobservationsandinferencesinthespacesprovided

PlaceallsolidM inaboilingtube.Adddistilledwateruntiltheboilingtubeishalf-
full.Shakethemixturethoroughlyuntilallthesoliddissolves.Usethesolutionfor
thetestsbelow.

a). Toabout2cm3 portionofthesolutioninatest-tube,add2-3dropsof
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acidifiedpotassium permanganatethenwarm gently
Observations Inferences

(3marks)
b). Toanother2cm3portionofthesolution,inatest-tube,addtwodropsof1%

brominewaterandwarm
Observations Inferences

(2marks)
c). Toathird2cm3portionofthesolutioninatest-tube,addhalf-spatulaendfull

ofsodium carbonate
Observations Inferences

(2marks)

OCTOBER/NOVEMBER1998

1. (20marks)Youareprovidedwith:
 SolutionM,hydrochloricacid
 SolutionN,containing8.8gperlitreofsodium hydroxide
 0.5gofanimpurecarbonate,solidP

Youarerequiredtodeterminethe:
a). ConcentrationofsolutionM inmolesperlitre
b). Percentagepurityofthecarbonate,solidP.

ProcedureI.
Filltheburettewithsodium hydroxide,solutionN.Pipette25.0cm3ofhydrochloricacid,
solutionM intoaconicalflask.Add2-3dropsofscreenedmethylorangeindicatorand
titrate.(Thecolouroftheindicatorchangesfrom pinktogreen)recordyourresultsin
tableIbelow.Repeatthetitrationtwomoretimesandcompletethetable.

Table 1 2 3
Finalburettereading
Initialburettereading
VolumeofsolutionNused(cm3)

(4marks)
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WhatistheaveragevolumeofsolutionNused? (1mark)
Determine;
a). TheconcentrationofsolutionNinmolesperlitre.(Na=23.0,O=16.0,H=1.0)

(1mark)
b). ConcentrationofsolutionM inmolesperlitre (1mark)

ProcedureII
Usingameasuringcylinder,measureout100cm3ofsolutionM intoa250cm3beaker.
AddallofsolidPintothebeakercontainingsolutionM.Swirlthemixtureandallowthe
reactiontoproceedforabout4minutes.
Labelthesolutionwithsodium hydroxide,solutionN.Pipette25.0cm3ofsolutionQinto
aconicalflask.Add2-3dropsofscreenedmethylorangeindicatorandtitrate.Record
yourresultsintableIIbelow.Repeatthetitrationtwomoretimesandcompletethe
table.

TableII 1 2 3
Finalburettereading
Initialburettereading
VolumeofsolutionN (cm3)

(4marks)
WhatistheaveragevolumeofsolutionNUsed?
a). Calculatethe:

i). Molesofhydrochloricacidin25.0cm3ofsolutionQ (2marks)
ii). Molesofhydrochloricacidin100cm3ofsolutionQ (1mark)
iii). Molesofhydrochloricacidin100cm3oftheoriginalhydrochloric

acidsolutionM. (1mark)
iv). Molesofhydrochloricacidthatwereusedupinthereactionwith

solidP. (1mark)
v). Molesofthecarbonatethatreactedwithhydrochloricacid

(1mark)
b). Giventhattherelativeformulamassofthecarbonateis72,calculatethe;

i). Massofthecarbonatethatreacted (1mark)
ii). Percentagepurityofthecarbonate,solidP (1mark)

2. (12marks)
YouareprovidedwithsolidS.Carryoutthetestsbelowandrecordyour
observationsandinferencesinthespacesprovided.

a). PlaceaboutonethirdofsolidSinadrytest-tube.Heatthesolidgentlyand
thenstrongly.Testanygasesproducedwithredandbluelitmuspapers.
Observations Inferences

(2marks) (1mark)

b). DissolvetheremainingportionofsolidSin8cm3ofdistilledwater.Divide
thesolutionintofourportions.
i). Tothefirstportion,addaqueoussodium hydroxidedropwiseuntil
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inexcess
Observations Inferences

(1mark) (2marks)
ii). Tothesecondportion,addaqueousammoniadropwiseuntilin

excess
Observations Inferences

(1mark) (1mark)
iii). Tothethirdportion,add10cm3ofbarium chloridesolution.

Observations Inferences

(1mark) (1mark)

iv). Tothefourthportion,add1cm3oflead(II)nitratesolution.
Observations Inferences

(1 mark) (1mark)
3. (8marks)

YouareprovidedwithsolidL.Carryoutthetestsbelowandrecordyour
observationsandinferencesinthespacesprovided.

a) PlaceabouthalfofsolidLinadrytest-tubeandheatitstrongly.Testany
gasesproducedwithredandbluelitmuspapersandalsowithaburning
splint.
Observations Inferences

(2marks) (1mark)

b) PlacetherestofsolidLinaboilingtubeandaddabout10cm3ofdistilled
water.Shakewelltodissolveallthesolid.
i). Toabout1cm3ofthesolution,add3dropsofuniversalindicator

solutionandfinditspH

Observations Inferences

(1mark) (1mark)

ii). Totherestofthesolution,addabout5cm3of2M dilute
hydrochloricaciddropwise.Filterthemixtureandretaintheresidue
fortest(c)below.
Observations Inferences

(1mark)

c). Transfertheresiduefrom b(ii)aboveintoaboilingtube.Addabout10cm3

ofdistilledwater.Warm themixtureandaddalittlesolidsodium
carbonate
Observations Inferences
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(1mark) (1mark)

OCTOBER/NOVEMBER1999

1. Youareprovidedwith:
 SolutionE0.099M hydrochloricacid
 SolutionFcontaining15.3gperlitreofabasiccompound,
 G2X10H2O→14.3gNa2CO310H2O

YouarerequiredtodeterminetherelativeatomicmassofG.

Procedure:
PlacesolutionEinaburette.
Pipette25cm3 ofsolutionFintoa250cm3 conicalflask.Addtwodropsofmethyl
orange indicatorand titrate.Record yourresults in the table below.Repeatthe
proceduretwomoretimesandcompletetableI.

a). i).
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionEused(cm3)

(3marks)
TableI

ii). WhatistheaveragevolumeofsolutionE?

b). GiventhatonemoleofFreactswith2molesofE.Calculatethe:
i). Numberofmolesofthebasiccompound,G2X.10H2O inthevolumeof

solutionFused.
ii). ConcentrationofsolutionFinmolesperlitre.
iii). Relativeformulamassofthebasiccompound,G2X10H2O.
iv). RelativeatomicmassofG.(relativeformulamassesofX=60atomic

massesofH=10,O=16.0)
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2. Youareprovidedwith:
 Magnesium ribbonlabeledsolidK
 2.0M hydrochloricacidlabeledsolutionL
 Stopclock/watch

Youarerequiredtodeterminetherateofreactionbetweenmagnesium and
hydrochloricacidatdifferentconcentrations

Procedure.
1. Placethe fivetesttubeonthetesttuberackandlabelthem 1,2,3,4,and5.Using

a10cm3 measuring cylinder,measureout thevolumes of2.0M hydrochloric
acid shown,solution L as shown in table IIand pour them into the
corresponding testtube.Washthemeasuringcylinderanduse ittomeasure
the volumes ofwateras indicated in the table and pour into the
correspondingtesttubes.

2. Cutoutfivepieceseachofexactly1cm lengthofmagnesium ribbon.
3. Transferallthesolutioninthetesttube1intoaclean100cm3beaker.Placeone

pieceofmagnesium intothebeakerandstartastopclock/watchimmediately.
Swirlthebeakercontinuouslyensuringthatthemagnesium isalwaysinsidethe
solution.Record in the table the time taken forthe magnesium ribbon to
disappear.Washthebeakereachtime.

4. RepeatprocedureIIIforeachofthesolutionsinthetest-tube2,3,4and5and
completethetable.
a).

Test-tubeNumber 1 2 3 4 5
VolumeofsolutionL(cm3) 10 9 8 7 6
Volumeofwater(cm3) 0 1 2 3 4
Timetaken(sec)
Rateofreaction=1/time

TableII
b). i). Plotagraphofrateofreaction1/time(y-axis)againstvolumeof

solutionL (3marks)
ii). Usethegraphtodeterminethetimethatwouldbetakenfora1cm

lengthofmagnesium ribbontodisappearifthevolumeoftheacid
was7.5cm3 (2marks)

iii). Intermsofrateofreaction,explaintheshapeofyourgraph.
(1½marks)

3. Youareprovidedwith solidH.Carry outthetests below andwrite your
observationandinferencesinthespacesprovided.
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a).PlaceabouthalfofthesolidHinacleandrytesttube.Heatthe
solidgentlyandthenstrongly.Testforanygasproducedusingboth
blueandredlitmuspapers
Observations Inferences

(4½marks)
b).DissolvetheremainingportionofSolidHinabout8cm3 ofdistilled

watercontainedinaboilingtube.Dividethesolutionintothree
portions.

i).Tothefirstportion,addaqueoussodium hydroxidedropwise
untilinexcess.
Observations Inferences

(2½marks)

ii).Tothesecondportion,addtwodropsofconcentratednitricacid
thenaddaqueoussodium hydroxidedropwiseuntilinexcess
Observations Inferences

(1½marks)
iii). I. Tothethirdportion,add2-3dropsofbarium chloridesolution

Observations Inferences
(1½marks)

II.Tothemixtureobtainedin(iii)Iabove,addabout2cm3of2M
aqueoushydrochloricacid.

Observations Inferences

(2marks)

OCTOBER/NOVEMBER2000

1. Youareprovidedwith:
 SolutionLcontaining5.6gperlitreofanhydroussodium carbonate
 SolutionM:Hydrochloricacid
 Phenolphthaleinindicator
 Methylorangeindicator

Youarerequiredtostandardizethehydrochloricacid,solutionM.

Procedure
FilltheburettewithsolutionM.Pipette25cm3 ofsolutionLintoaconicalflask.Add
threedropsofphenolphthaleinindicatorandtitratewithsolutionM.Recordthereadings
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intableIbelow.Add3dropsofmethylorangeindicatortothecontentsoftheconical
flaskandcontinuetitratingwithsolutionM.RecordthereadingsintableIIbelow.
RepeattheprocedureandcompletetablesIandII.

a). i). TableI(Usingphenolphthaleinindicator)

1st 2nd

Finalburettereading
Initialburettereading
Titre(cm3)

(3marks)

Findaveragetitret1 (½mark)
…………………………………………………………………..

TableII(Usingmethylorangeindicator)

1st 2nd

Finalburettereading
Initialburettereading
Titre(cm3)

(3marks)
Findaveragetitret2 (½mark)

……………………………………………………………………..

ii). TotalvolumeofsolutionM used=t1+t2=………………………….
(1mark)

iii). Calculatethe:
I Concentration ofsodium carbonatein molesperlitre(Relative

formulamassofNa2CO3=106) (2marks)
II Molesofsodium carbonatein25cm3ofsolution (1mark)
III MolesofhydrochloricacidinthetotalvolumeofsolutionM used.

(1
mark)

IV Concentrationofhydrochloricacidinmolesperlitre. (2marks)

2. Youareprovidedwith3.0gofPotassium nitratelabeledsolidG.Youare
requiredtodeterminetheenthalpyofsolutionofsolidG.

Procedure
Usingameasuringcylinder,place30cm3ofdistilledwaterintoa100cm3beaker.Stirthe
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watergentlywithathermometerandtakeitstemperatureaftereveryhalfminute.
RecordthereadingsintableIIIbelow.Atexactlytwominutes,addallsolidGtothe
wateratonce.Stirwellandtakethetemperatureofthemixtureaftereveryhalfminute
uptothefourthminute

RecordyourresultsintableIII.
TableIII
a).
Time(min) 0 ½ 1 1½ 2 2½ 3 3½ 4
Temperature(0C)

(3marks)
b). Onthegridprovided,plotagraphoftimeagainsttemperature
c). Onthegraph,showthechangeintemperature,∆T (1mark)

Calculate:
i). ThenumberofmolesofsolidGusedintheexperiment.

(K=39.0,N=14.0,O=16.0) (1mark)
ii). Theenthalpyofsolution,∆Hsolnandshowthesignof∆Hsoln

(Assumedensityofsolution=1.0g/cm3

Specificheatcapacityofsolution=4.2jg-1k-1) (3marks)

3. Youareprovidedwith10cm3ofsolutionPinaconicalflask.SolutionPcontains
twocationsandoneanion.Carryoutthetestbelowandrecordyourobservations
andinferencesinthespacesprovided.

a). Add20cm3of2M aqueoussodium hydroxidetoallsolutionPprovided.
Shakewell.Filterthemixtureintoaconicalflask.Retainboththefiltrate

andtheresidue.
Observations Inferences
(2marks) (1mark)

b). i). Toabout2cm3ofthefiltrate,add2M nitricaciddropwiseuntilin
excess(i.e.about1cm3oftheacid).Retainthemixture.

Observations Inferences
(2marks) (1mark)

Dividethemixturein(b)(i)aboveintotwoportions
ii). Tothefirstportion,addaqueoussodium hydroxidedropwiseuntil

inexcess
Observations Inferences
(2marks) (2marks)

iii). Tothesecondportion,addaqueousammoniadropwiseuntilthe
excess(i.e.about1.5cm3ofaqueousammonia)
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Observations Inferences
(1mark) (1mark)

c). To2cm3ofthefiltrate,add3dropsof2M hydrochloricacid.
Observations Inferences
(1mark) (1mark)

d). To2cm3ofthefiltrate,add3dropsofacidifiedchlorideacid.
Observations Inferences
(1mark) (1mark)

e). Totheresidue,addabout5cm3ofdilutenitricacidandallowittofilter
intoatest-tube.To2cm3ofthisfiltrate,addaqueousammoniadropwise

untilintheexcessthenfilterintoacleantest-tube.
Observations Inferences
(1mark) (1mark)

OCTOBER/NOVEMBER2001

1. Youareprovidedwith:
 Sodium hydroxidelabeledsolutionA
 0.128M hydrochloricacidlabeledsolutionB.
 CarboxylicacidlabeledsolutionC.

SolutionDpreparedbydiluting25cm3ofsolutionAwithdistilledwaterto150cm3

ofsolution.Youarerequiredto:
a). StandardisesolutionDwithsolutionB
b). Determinethe:

i). Reaction ratio between sodium hydroxide,solution A and the
carboxylicacidsolutionC

ii). ConcentrationofsolutionCinmolesperlitre.

ProcedureI
FillaburettewithsolutionB.Pipette25cm3 ofsolutionDintoa250cm3 conicalflask.
Add2dropsofphenolphthaleinindicatorandtitratewithsolutionB.Recordyourresults
intable1.Repeatthetitrationtwomoretimesandcompletethetable.

I II III
Finalburettereading
Initialburettereading
VolumeofsolutionBused(cm3)
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(4marks)

a). DeterminetheaveragevolumeofthesolutionB used (1mark)
b). Calculatetheconcentrationinmolesperlitreofsodium hydroxidein:

i). solutionD (2marks)
ii). solutionA (1mark)

ProcedureII
Usingacleanburette,place16cm3 ofsolutionCintoaboilingtube.Taketheinitial
temperatureofthesolutionintheboilingtubeandrecorditintableII.Usingaclean
measuringcylinder,measure4cm3 ofsolutionAinto100cm3beakerandaddittoa
solutionCintheboilingtube.Stirthemixtureimmediatelywithathermometerand
recordintableIIthemaximum (final)temperaturereached.Repeattheexperimentwith
the othersets ofvolumes ofC and A in the table and complete it.(Rinse the
thermometerandtheboilingtubewithdistilledwateraftereachexperiment)

TableII
VolumeofsolutionC(cm3) 16 12 8 6 4 2
VolumeofsolutionA(cm3) 4 8 12 14 16 18
Finaltemperature(OC)
Initialtemperature(0C)
Changeintemperature,(∆T)

(6marks)

a). Onthegridprovided,plotagraphof∆T(verticalaxis)againstthevolume
ofsodium hydroxide,solutionA (3marks)

b). From thegraph,determinethevolumeofsodium hydroxidesolutiona
requiredtoneutralizethecarboxylicacid. (1mark)

c). Calculatethevolumeofcarboxylicacid,solutionCusedforneutralization.
(1mark)

d). Calculatethe:
i). RatiobetweenthevolumesofsolutionsAandC. (1mark)
ii). Concentration in molesperlitreofcarboxylicacid,solution C.

(assumethatthevolumeratioisthesameasthemoleratio)
(2marks)

2. You are provided with solid E.carryoutthe tests below and record your
observationandinferenceinthespacesprovided.
DividesolidEintotwohalves.
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a).PlaceonehalfofsolidEinacleandrytest-tube.Heatitgentlythen
strongly
Observations Inferences

(3marks)
b).PlacetheotherhalfofSolidEinaboilingtube,add10cm3ofdistilled

waterandshakewelluntilallthesoliddissolves.
i).Toabout1cm3ofthesolution,add2M sodium hydroxide

dropwiseuntilinexcess.
Observations Inferences

(2marks)
ii).Place1cm3ofthesolutioninatest-tubeandadd2to3dropsof2M

sulphuricacid
Observations Inferences

(2marks)
iii).Toabout1cm3ofthesolution,add4-5dropsof2M lead(II)

nitratesolutionandheattoboiling
Observations Inferences

(3marks)

3 YouareprovidedwithSolidF.carryoutthetestsbelowandrecordyour
observationandinferencesinthespacesprovided.PlacealltheSolidF
intoaboilingtube.Add10cm3ofdistilledwaterandshakewell.Use2cm3

portionofthemixtureforthefollowingreactions.

a).Testthefirstportionwithbothblueandredlitmuspapers
Observations Inferences

(2marks)
b).Tothesecondportion,addthreedropsofbrominewater

Observations Inferences
(2marks)

c).Tothethirdportion,add2dropsofacidifiedpotassium
permanganateandshakewell
Observations Inferences

(2marks)
d).Warm thefourthportionslightlyandaddalittlesolidG,sodium

hydrogencarbonate
observations inferences

(2marks)

OCTOBER/NOVEMBER2002

1. Youareprovidedwiththefollowing;
 HydrogenperoxidelabeledsolutionA
 DilutesulphuricacidlabeledsolutionB
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 Sodium thiosulphatelabeledsolutionC
 Potassium iodidelabeledsolutionD
 StarchsolutionlabeledsolutionE
 Distilledwaterinawashbottle

Youarerequiredtodeterminehowtherateofreactionofhydrogenperoxidewith
potassium iodidevarieswiththeconcentrationofhydrogenperoxide.

Procedure
ExperimentI.
Labeltwo200mlor250mlbeakersasbeaker1andbeaker2.
Usingaburette,place25.0cm3ofsolutionAintobeaker1.Intothesamebeaker,
add20cm3 ofsolutionBusinga50mlor100mlmeasuringcylinder.Shakethe
contentsofbeaker1.

Usinga10mlmeasuringcylinder,place5cm3ofsolutionCintobeaker2followed
by5cm3 ofsolutionDthen2cm3 ofsolutionE.shakethecontentsofbeaker2.
Pourthecontentsofbeaker2 into beaker1 and startastop clock/watch
immediately.Swirlthemixtureandletitstand.Notethetimetakenfortheblue
colourtoappear.Recordthetimeinthespaceprovidedforexperiment1inthe
tablebelow.

Cleanbeaker1.Repeattheprocedurewiththevolumesofwaterbelow.Clean
beaker1.Repeattheprocedurewiththevolumesofwater,solutionsA,B,C,D
andEasshowninthetableforexperiments2to5.
Completethetablebycomputing 1 sec-1 7½marks)

Time
a).

BEAKER1 BEAKER2

Experiment

Volume
of
water
(cm3)

Volumeof
hydrogen
peroxide,
solutionA
(cm3)

Volume
ofdilute
sulphuric
acid,
solutionB
(cm3)

Volumeof
sodium
thiosulphate,
solutionC
(cm3)

Volumeof
potassium
iodide,
solutionD
(cm3)

Volume
of
starch,
solution
E(cm3)

Time
(sec)

1
Timesec-1

1 0 25 20 5 5 2
2 5 20 20 5 5 2
3 10 15 20 5 5 2
4 15 10 20 5 5 2
5 20 5 20 5 5 2

b). Plotagraphof(1/time)sec-1(y-axis)againstvolumeofhydrogenperoxide
used(solutionA). (4marks)

c). From yourgraphdeterminethetimethatwouldbetakenifthecontentsof
beaker1were17.5cm3water7.5cm3solutionAand20cm3solutionB.

(2marks)
d). Howdoestherateofreactionofhydrogenperoxidewithpotassium iodide

varywiththeconcentrationofhydrogenperoxide (2marks)
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2.YouareprovidedwithsolutionF,solidGandsodium sulphatesolution.Carryout
thetestsbelow.Writeyourobservationsandinferencesinthespacesprovided.
a). Place10cm3ofsolutionFinaboilingtube.AddallofsolidGtosolutionF

atonce.Warm themixtureforoneminutethenshakevigorouslyforabout
fiveminutes.Filterthemixtureintoatest-tubeandusethefiltratefortests
(b)to(e)below.
Observations Inferences

(1mark) (1mark)
b). To2cm3ofthefiltrateinatest-tube,addfivedropsofbarium nitrate

solution
Observations Inferences

(1mark) (1mark)

c). To2cm3ofthefiltrateinatest-tube,dropwiseofaqueoussodium
hydroxidedropwiseuntilinexcesssolution
Observations Inferences

(1mark) (1mark)

d). To2cm3ofthefiltrateinatest-tube,addfivedropsof2M hydrochloric
acidandwarm themixturetoboiling
Observations Inferences

(1½marks) (1mark)
e). Totheremainingfiltrate,add5cm3ofthesodium sulphatesolution

providedthenfilterintoacleantest-tubeusingacleanfunnel.Retainthe
filtratefortest(f)below.
Observations Inferences
(1mark) (1mark)

f). To2cm3ofthefiltrateobtainedin(e)above,addaqueousammonia
dropwiseuntilinexcess
Observations Inferences

(2marks) (1mark)

3. YouareprovidedwithsolidH.Carryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided.
a). Usingacleanmetallicspatula,heataboutonethirdofsolidHinaBunsen

burnerflame.
Observations Inferences
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(2marks) (1mark)

b). DissolvetheremainingportionofsolidHintoabout10cm3ofdistilled
wateranddividethesolutioninto3portions.
i). Tothefirstportion,addtwodropsofacidifiedpotassium

permanganatesolution
Observations Inferences

(1mark) (1mark)
ii). Tothesecondportion,addtwodropsofbrominewater

Observations Inferences

(1mark) (1mark)
iii). DeterminethepHofthethirdportionusinguniversalindicator

paper
Observations Inferences

(1mark) (1mark)

OCTOBER/NOVEMBER2003

1. YouareprovidedwithsolutionPandQ.
 SolutionPisacidifiedpotassium permanganate(thesamesolutionwillbe

usedforquestion3)
 SolutionQwaspreparedbydissolving4.18gofsolidQindistilledwaterto

make250cm3ofsolution.

YouarerequiredtodeterminethenumberofmolesofQthatreactwithonemole
ofpotassium permanganate.

Procedure
PlacethesolutionPinaburette.Pipette25cm3ofsolutionQintoa250cm3conicalflask.
TitratesolutionQwithsolutionPuntilapermanentpinkcolourjustappears.Record
yourresultsintableIbelow.Repeattheaboveproceduretwomoretimes.

a). TableI
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionP(cm3)

(4marks)
b). CalculatetheaveragevolumeofsolutionPused. (1mark)
c). GiventhattheconcentrationofsolutionPis0.02M,calculatethenumberof

molesofpotassium permanganateused. (2marks)
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d). CalculatetheconcentrationofsolutionQinmolesperlitre.(Relativeformula
massofQis278) (2marks)

e). CalculatethenumberofmolesofQ:
i) In25.0cm3ofsolution. (2marks)
ii) Whichreactwithonemoleofpotassium permanganate?

(1mark)
2. Youareprovidedwith:

 1.9gofsolidS.solidSisadibasicacid,H2A
 0.5M solutionofthedibasicacidH2AsolutionT
 Sodium hydroxide,solutionR.

Youarerequiredtodetermine:
a) i) ThemolarheatofsolutionofsolidS.

ii)The heatofreaction ofone mole ofthe dibasic acid with sodium
hydroxide.

b) CalculatetheheatofreactionofsolidH2Awithaqueoussodium hydroxide.

Procedure1
Place30cm3ofdistilledwaterintoa100mlbeaker.Measuretheinitialtemperature
ofthewaterandrecorditinthetableIIbelow.AddtheentiresolidSatonce.Stirthe
mixturecarefullywiththethermometeruntilallthesoliddissolves.Measurethefinal
temperaturereachedandrecorditinthetableII.

TableII
a).

Finaltemperature(0C)
Initialtemperature(0C)

(1½marks)
b). Determinethechangeintemperature,∆T1 (½mark)

Calculatethe:
c).i). HeatchangewhenH2Adissolvesinwater.assumetheheatcapacityof

thesolutionis4.2jg-10c-1anddensityis1g/cm3 (2marks)
ii). Numberofmolesoftheacidthatwereused.(Relativeformulamassof

H2Ais126. (1mark)
iii). MolarheatofsolutionH1solutionoftheacidH2A. (1mark)

ProcedureII
Place30cm3 ofsolutionT into100mlbeaker.Measuretheinitialtemperatureand

record
itintheTableIIIbelow.Measure30cm3ofsodium hydroxide,solutionR.Addalthe
30cm3ofsolutionRatOncetothesolutioninthebeaker.

Stirthemixturewiththethermometer.Measurethefinaltemperatureandrecorditin
TableIII.

TABLEIII
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a).
Finaltemperature(OC)
Initialtemperature(OC)

b). Determinethechangeintemperature∆T2

c). Determinethe:
i) Heatchangeforthereaction(assumetheheartcapacityofthesolutionis

4.2jg-10C-1anddensityis1g/cm3) (2marks)
ii). NumberofmolesoftheacidH2Aused. (1mark)
iii). HeatofreactionH2ofonemoleoftheacid H2Awithsodium hydroxide.

(1mark)
d). Giventhat

∆H1istheheatforthereactionH2A(s) 2H+
(a(aq)+A2-

(aq)

∆H2istheheatforthereaction2H+(aq)+2OH-(aq) 2H2O(l)

Calculate∆H3 forthereactionH2A(s)+2OH-
(aq) 2H2O(l)=A2-(aq)

3. YouareprovidedwithsolidV.Carryouttestsbelow.Writeyourobservationsand
inferenceintheSpacesprovided.

a).dissolvesolidVinabout20cm3ofdistilledwaterinboilingtube.
Into5separatetest-tubes,put2cm3portionsofthesolutionsanduse
itfortests(b)to(f)below
Observations Inferences

(1mark)
b).Tothefirstportion,add5dropsof2M sodium hydroxidesolution.

Observations Inferences

(3marks)

c).Tothesecondportion,add2or3dropsoflead(II)nitratesolution.
Observations Inferences

(3marks)

d).Tothethirdportion,addallofthebarium (II)chloridesolution

Water
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providedfollowedby2cm3of2M hydrochloricacidthenshakethe
mixture.
Observations Inferences

(3marks)

e).Tothefourthportion,add3dropsofacidifiedpotassium
permanganate,solutionP
Observations Inferences

(2marks)

f).tothefifthportion,add5dropsofacidifiedpotassium
dichromate,solutionW
Observations Inferences

(2marks)

OCTOBER/NOVEMBER2004

1. Youareprovidedwith:
 Magnesium ribbon,solidA
 0.7M hydrochloricacid,solutionB
 0.3M sodium hydroxide,solutionC
 Distilledwater.

Youarerequiredtodeterminethe:
i). Temperaturechangewhenmagnesium reactswithexcesshydrochloricacid.
ii). Numberofmolesofhydrochloricacidthatremainunreacted
iii). Numberofmolesofmagnesium thatreacted
iv). Molarheatofreactionbetweenmagnesium andhydrochloricacid

ProcedureI
Usingaburette,measure50cm3ofsolutionBandplaceitina100mlbeaker.Measure
thetemperatureofsolutionBinthe100mlbeakerandrecordthevalueintable1.Put
themagnesium ribboninthe50cm3ofsolutionBinthe100mlbeakerimmediately,start
astopClockorwatch.Stirthemixturecontinuouslywiththethermometermakingsure
thattheMagnesium ribbonremainsinsidethesolutionasitreacts.Measurethe
temperatureafterEvery30secondsandrecordthevaluesintable1.Continuestirring
andmeasuringthetemperaturetocompletetable1.
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Keeptheresultingsolutionforuseinprocedure2
Table1
(a)
Time(sec) 0 30 60 90 120 150 180 210 240 270

300
Temperature(0C)

(5marks)
i). Plotagraphoftemperature(y-axis)againsttimeonthegridprovided

(3marks)
ii). On the graph,show the maximum change in temperature,∆T,and

determineitsvalue.Valueof∆T (1mark)

Procedure2
Transferallthesolutionobtainedin1intoa250ml.conicalflask.Cleantheburetteand
useittoplace50cm3ofdistilledwaterintothebeakerusedinprocedure1.Transferal
the50cm3ofwaterintothe250mlconicalflaskcontainingthesolutionfrom procedure1.
LabelthisassolutionD.emptytheburetteandfillitwithsolutionC.Pipette25cm3of
solution D and place itinto an empty 250mlconicalflask.Add two drops of
phenolphthaleinindicatorandtitratesolutionCagainstD.Recordtheresultsintable
two.RepeatthetitrationofsolutionCagainstsolutionDandcompletethetable2

b). Table2
I II III

Finalburettereading

Initialburettereading

VolumeofsolutionCused(cm3)

(4marks)

i). CalculatetheaveragevolumeofsolutionCused (1mark)
ii). Calculatethenumberofmolesof:

I 0.3M sodium hydroxideused (1mark)
II Hydrochloricacidin25cm3ofsolutionD (1mark)
III Hydrochloricacidin100cm3ofsolutionD (1mark)
IV hydrochloricacidin50cm3ofsolutionB (1mark)
V hydrochloricacidthatreactedwithmagnesium (1mark)
VI magnesium thatreacted (2marks)

c). UsingyouranswerinVIabove,determinethemolarheatofreactionbetween
magnesium andhydrochloricacid(assumetheheatcapacityofthesolutionis
4.2jg-1deg-1anddensityis1.0g/cm3
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2 a). YouareprovidedwithsolutionH,carryoutthetestsbelow.Record
yourobservationandinferencesinthespacesprovided.Place3cm3ofthe
solutionHintheboilingtube.Add12cm3ofdistilledwaterandshake.

RetaintheremainderofsolutionHforusein2(b).

i). Useabout2cm3portionsofdilutedsolutionHfortestsIandII.

I.Tothefirst portion,adddropwiseabout1cm3 ofsodium
hydroxide
Observations Inferences

(2marks)
II.Tothesecondportion,add2to3dropsofbarium chloride

Solution
Observations Inferences

(2marks)

ii).To3cm3ofthedilutedsolutionH,adddropwiseallthechlorine
water(sourceofchlorine)provided
Observations Inferences

(2marks)
iii).To2cm3thedilutedsolutionH,addallthebrominewater(sourceof

bromine)provided.
Observations Inferences

(2marks)
iv).To2cm3ofthedilutedsolutionH,add2or3dropsoflead(II)nitrate

solution
Observations Inferences

(2marks)

b). Youareprovidedwith;
 SolutionEcontainingbarium ions
 SolutionFcontainingpotassium ions
 SolutionGcontainingsodium ions

CarryoutthetestsonsolutionsE,F,GandHinordertoidentifythecationpresentin
thesolutionH.

Procedure
Cleanoneendofglassrodthoroughly.DipthecleanendoftheglassrodinsolutionE.
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Removetheendandheatitinthenon-luminouspartoftheBunsenburnerflame.Note
thecolouroftheflameandrecorditintable3.Allowtheglassrodtocoolforabouttwo
minutes.RepeattheprocedurewithsolutionsF,GandHcompletethetable3.

Table3
i).

Solution Colouroftheflame
E
F
G
H

ii). Identifythecationpresentinsolution H.

OCTOBER/NOVEMBER2005

1. YouareprovidedwithsolidM inthetesttube
 YouarerequiredtodeterminethefreezingpointofsolidM.

Procedure
Place150cm3oftapwaterina200mlor250ml,beaker.Heatthewatertonearboiling.
Usingatesttubeholder,immersethetesttubecontainingsolidM intohotwater
(ensurethathalfofthetesttubeisimmersedinwater)continueheatingthewateruntil
thesolidstartstomelt.insertathermometerinto theliquid being formedinthetest
tube andnote thetemperature whenallthe solid hasjust melted.Recordthe
temperaturesintable1.Removethetesttube from thewaterandimmediately start
thestopwatchclock/watch andrecord thetemperature ofthe contentsofthetest
tube afterevery halfaminute andcomplete thetable.Dipthethermometerintothe
hotbathtocleanitthenwipeitwithtissuepaper.

Table1

Time(Min) 0 ½ 1 1½ 2 2½ 3 3½
Temperature(0C)

a). Onthegridprovidedonpage3,plotagraphoftime(Horizontalaxis)against
temperature.

b). From thegraphdeterminethefreezingpointofsolidM (1mark)
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2. Youareprovided with:

-Sodium hydroxidesolutionLabeledK
-SolutionL,containing60.0gofacidLperlitreofsolution

YouarerequiredtodeterminetherelativeformulamassofacidL

Procedure
Usingaburette,transfer25.0cm3 ofsolutionK intoa100mlbeaker.Measurethe
temperatureT1ofthesolutionKandrecord itintable2.Pipette25.0cm3ofsolutionL
intoanother100mlbeaker.MeasurethetemperatureT2,ofsolutionLandrecorditin
tabletwoaddallthesolutionKatoncetosolutionL.Stircarefullywiththethermometer.
Measurethehighesttemperature,T3ofthemixtureandrecorditintable2.Repeatthe
procedureandcompletetable2.

TABLE2

I II
InitialtemperatureofsolutionKT1(0C)
InitialtemperatureofsolutionLt2(0C)
HighesttemperatureofmixtureT3(0C)
Averageinitialtemperature(0C)
Changeintemperature∆T(0C)

(5marks)
Calculatethe
a). AverageTvalue. (1mark)
b). Heatchangeforreaction

(Assumedensityofsolutionis1g/cm3andthespecificheatcapacityis4.2jg-1K-1)
(2marks)

c). NumberofmolesofacidLusedgiventhattheheatchangefortheonemoleof
acidLreactingwithsodium hydroxidesolutionis134.4Kj.

(2marks)
d). ConcentrationofacidLinmolesperlitre. (2marks)
e). RelativeformulamassofacidL (2marks)

3. (a) YouareprovidedwithsolidN.Carryoutthetestsbelow.Writeyour
observationsandinferencesinthespacesprovided.

i). HeataboutonethirdofsolidNinacleandrytest-tube.Testthe
gasesproducedwithbothblueandredlitmuspapers
Observations Inferences

(3marks)
ii).Usingaboilingtube,dissolvetherestofsolidNinabout10cm3of

distilledwaterandusethesolutionforthetestsbelow.
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I. Toabout2cm3ofthesolution,addaqueousammonia
dropwiseuntilinexcess
Observations Inferences

(2marks)
II. To2cm3ofthesolution,addabout5cm3ofsolution

P(aqueoussodium chloride)
Observations Inferences

(2marks)
III. To2cm3ofthesolution,addabout4cm3ofaqueousbarium

nitrate
Observations Inferences

(1mark)
IV). TothemixtureobtainedinIIIabove,add2cm3ofdilute

hydrochloricacid.
Observations Inferences

(2marks)

b). YouareprovidedwithsolidQ.Carryoutthetestsbelow.Writeyour
observationandinferencesinthespacesprovided.

i). PlacesolidQinaboilingtube.Addabout6cm3ofdistilledwater
andshake.Retainthesolutionfortests(ii)and(iii)below.
Observations Inferences

(2marks)
ii).Toabout2cm3ofthesolutionobtainedin(b)(i)above,addasmall

amountofsolidsodium hydrogencarbonate.
Observations Inferences

(2marks)
iii).Totheremainingsolutionobtainedinb(i)above,add3cm3ofdilute

hydrochloricacid.Shakeandfilterthemixture.Washtheresidueby
pouring6cm3ofdistilledwatertotheresiduewhileitisstillonthe
filterpaperanddrytheresiduebetweenfilterpapers.Usinga
spatula,transferthe residue into a test-tube and add 5cm3 of

distilled
water.Shakethemixture.

Toabout3cm3ofthemixture,addasmallamountofsodium
hydrogencarbonate
Observations Inferences

(2marks) (2marks)
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OCTOBER/NOVEMBER2006

1. Youareprovidedwith:
 4.5gofsolidAinaboilingtube
 SolutionB0.06M acidifiedpotassium manganate(VII)

Youarerequiredtodetermine:
1. ThesolubilityofsolidsAatdifferenttemperatures
2. ThenumberofmolesofwaterofcrystallizationinsolidA

Procedure
a). Usingaburetteadd 4cm3ofdistilledwatertosolidAintheboilingtube.Heat

the mixture whilestirringwiththethermometertoabout700c.When allthe
solid has dissolved allow the solution to coolwhile stirring with the
thermometer.NotethetemperatureatwhichcrystalsofsolidA firstappear.
Recordthistemperatureintable1.

b). Using theburette,add2cm3 ofdistilled watertothecontents oftheboiling
tubewarm themixture whilestirring with thethermometeruntilallthesolid
dissolves.Allow the mixture to coolwhile stirring.Note and record the
temperatureatwhichcrystalsofsolidAfirstappear.

c). Repeatprocedure(b)twomoretimesandrecordthetemperatureinthetable1.
Retainthecontentsoftheboilingtubeforuseintheprocedure(e).

d). i). Completetable1bycalculatingthesolubilityofsolidAatthedifferent
temperature.Thesolubilityofasubstanceisthemassofthat

substance thatdissolvesin 100cm3 (100g)ofwaterataparticular
temperature.
Table1

Volumeofwaterinthe
boilingtube(cm3)

Temperature at which
crystals ofsolid A first
appear(0C)

Solubility of solid A
(g/100gwater)

4
6
8
10

ii). Onthegridprovided,plotagraphofsolubilityofsolidA(verticalaxis)
againsttemperature.

iii). Usingyourgraph,determinethetemperatureatwhich100gofsolidA
woulddissolvein100cm3ofwater. (1mark)

e) i). Transferthecontentsoftheboilingtubeintoa250mlvolumetricflask,
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rinseboththeboilingtubeandthethermometerwithdistilledwater
and addtothevolumetricflask.Addmoredistilledwatertomakeupto
the mark.LabelthissolutionA.fillaburettewithsolutionB.Usingthe

pipetteandpipettefilter,place25.0cm3 ofsolutionAintoa
conicalflask. Warm themixtureto about 600C.Titratethehot
solutionAwithsolution

Buntilapermanentpinkcolourpersists.Recordyourreadingsintable2.
Repeatthetitrationtwomoretimesandcompletethetable2.

(RetaintheremainingsolutionBforuseinquestion3(b)(i)

Table2
I II III

Finalburettereading

Initialburettereading

VolumeofsolutionBused(cm3)

ii). Calculatethe:
I. averagevolumeofsolutionbused (1mark)
II. Numberofmolesofpotassium manganate(VII)used (1mark)
III. NumberofmolesofA in25cm3 ofsolutionA giventhat2molesof

potassium manganate(VII)reactcompletelywith5molesofA(1mark)
IV. RelativeformulamassofA, (1mark)

iii). TheformulaofAhastheform D.XH2O.Determinethevalueofxintheformula
giventhattherelativemassofD is90.0andatomicmassesofoxygenand
hydrogenare16.0and1.0respectively. (2marks)

2. You are provided with the solid E.carry outtests below.Write your
observations

andinferencesinthespacesprovided.
a). PlaceaboutonethirdofsolidEinacleandrytest-tubeandheatit

strongly
Observations Inferences

(3marks)
b). PlacetheremainingsolidEinaboilingtube.Addabout10cm3of

distilledwater.Shakethemixturethoroughlyforaboutoneminute.
Filteranddividethefiltrateintofourportions

Observations Inferences
(2marks)

i).Tothefirstportion,add2dropsofphenolphthaleinindicator.
Observations Inferences

(2marks)
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ii).Tothesecondportion,add2cm3ofdilutehydrochloricacid
Observations Inferences

(2marks)
iii). Tothethirdportion,add5cm3ofaqueoussodium sulphate

Observations Inferences
(3marks)

iv). Tothefourthportion,adddilutesodium hydroxidedropwise
untilinexcess
Observations Inferences

(2marks)
3. YouareprovidedwithsolidF.

Carryoutthefollowingtests andrecordyourobservationandinferencesinthe
spacesprovided.

a). Usingametallicspatula,takeone-thirdofsolidFandigniteit
usingaBunsenburnerflame

Observations Inferences
(2marks)

b).PlacetheremainingsolidFinaboilingtube,addabout10cm3of
distilledwater,shakethemixtureuntilallthesoliddissolves.
i). Tothefirst4cm3solutions,addtwotothreedropsofacidified

potassium manganate(VII),solutionB.

Observations Inferences
(2marks)

ii). Toabout4cm3ofthesolutionadd2to3dropsofbromine
Water.Warm themixture.
Observations Inferences

(2marks)

OCTOBER/NOVEMBER2007

1. Youareprovidedwith;
 AqueoussulphuricacidlabeledsolutionA
 SolutionBcontaining8.0gperlitreofsodium carbonate
 AnaqueoussolutionofsubstanceClabeledsolutionC.

Youarerequiredtodeterminethe;
ConcentrationofsolutionA
EnthalpyofreactionbetweensulphuricacidandsubstanceC

A. Procedure
Usingapipetteandapipettefiller,place25.0cm3 ofsolutionAintoa250ml.
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volumetricflask.Adddistilledwatertomake250cm3 ofsolution.Labelthis
solutionD.

PlacesolutionDinaburette.Cleanthepipetteanduseittoplace25.0cm3of
solutionBintoaconicalflask.Add2dropsofmethylorangeindicatorprovided
andtitratewithsolutionD.recordyourresultsintable1.Repeatthetitrationtwo
moretimesandcompletethetable.

Table1
Finalburettereading
Initialburettereading
VolumeofsolutionDused(cm3)

(3marks)
Calculate;
i). AveragevolumeofsolutionDused (1mark)
ii). Concentrationofsodium carbonateinsolutionB

(Na=23;0;O=16;0,C=12.0) (1mark)
iii). ConcentrationofsulphuricacidinsolutionD (2marks)
iv). ConcentrationofsulphuricacidinsolutionA (1mark)

B. Procedure
Labelsixtest-tubesas1,2,3,4,5and6.Emptytheburetteandfillitwithsolution

A.From theburette,place2cm3ofsolutionAintotest-tubenumber1.From the same
burette,place4cm3ofsolutionAintest-tubenumber2.Repeattheprocess for
test-tubenumbers3,4,5and6asshownintable2.

CleantheburetteandfillitwithsolutionC.From theburette,place14cm3of
solutionCintoaboilingtube.MeasuretheinitialtemperatureofsolutionCto the
nearest0.50Candrecordittable2.Addthecontestoftest-tubenumber1to the
boilingtubecontainingsolutionC.stirsthemixturewiththethermometer.Note and
recordthehighesttemperaturereachedintable2.Repeattheprocess with the
othervolumesofsolutionCgivenintable2andcompletethetable.

Table2
Test-tubenumber 1 2 3 4 5 6
VolumeofsolutionA(cm3) 2 4 6 8 10 12
VolumeofsolutionC(cm3) 14 12 10 8 6 4
InitialtemperatureofsolutionC(0C)
HighesttemperatureofsolutionC(0C)
Changeintemperature∆T(0C)

(6marks)
i). Onthegridprovided,draw agraphof∆T (verticalaxis)againstvolumeof

solutionAused (3marks)
ii). From thegraph,determine;

I. Themaximum changeintemperature (1mark)
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II. Thevolume ofsolution A required to givethemaximum changein
temperature (1mark)

iii). Calculatethe;
I. Numberofmolesofsulphuricacidrequiredtogivethemaximum change

intemperature (1mark)
II. MolarenthalpyofreactionbetweensulphuricacidandsubstanceC(in

kilojoulespermoleofsulphuricacid).
Assumethespecificheatcapacityofthesolutionis4.2jg-1K-1anddensity
ofsolutionis1.0gcm-3. (2marks)

2. YouareprovidedwithsolidE.Carryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided.

a). PlaceonehalfofsolidEinacleandrytest-tubeandheatitstrongly.
Testanygasesproducedwithblueandredlitmuspapers.
Observations inferences

(2marks) (1mark)
b).

i).

PlacetheotherhalfofsolidEinaboilingtube.Addabout10cm3 of
distilledwaterandshakeuntilallthesoliddissolves.(Usethesolution
fortests(i),(ii),(iii)and(iv).

Placetwoorthreedropsofthesolutioninatest-tube.Add3cm3 of
distilledwater.Addtwodropsofuniversalindicatortothemixture
obtainedandthendeterminethepHofthemixture
Observations inferences

(1mark) (1mark)
ii). Toabout1cm3ofthesolutionatest-tube,addaqueousammoniadrop-

wiseuntilinexcess
Observations inferences

(1mark) (1mark)
iii). To2cm3 ofthesolutioninatest-tube,addthreeorfourdropsof

solutionG(aqueouspotassium iodide)
Observations inferences

(1mark) (1mark)

iv). Toabout1cm3 ofthesolutionatest-tube,addfourorfivedropsof
barium nitratesolution.Shakethemixturethenaddabout1cm3 of
dilutenitricacidandallowthemixturetostandforabout2minutes.
Observations inferences

(1mark) (1mark)
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3. You are provided with liquid F.carry outthe tests below.Record your
observationsandinferencesinthespacesprovided.

a). PlacethreeorfourdropsofliquidFonwatchglass.Ignitetheliquid
usingaBunsenburner
Observations inferences

(1mark) (1mark)
b). To1cm3 ofliquidFinatest-tube,addabout1cm3ofdistilledwaterand

shakethoroughly.
Observations inferences
(1mark) (1mark)

c). To1cm3 ofliquidFinatest-tube,addasmallamountofsolidsodium
carbonate
Observations inferences

(1mark) (1mark)
d). To 2cm3 ofliquid F in a test-tube,add about1cm3 ofsolution H

(acidifiedpotassium dichromate(VI).Warm themixturegentlyand
allow ittostandforaboutoneminuteofdistilledwaterandshake
thoroughly.
Observations inferences

(1mark) (1mark)

OCTOBER/NOVEMBER2008

1. Youareprovidedwith:
 SolidA
 M hydrochloricacid,solutionB
 0.1M sodium hydroxide

Youarerequiredtodeterminetheenthalpychange∆H,forthereactionbetweensolidA
andonemoleofhydrochloricacid.

ProcedureA
Usingaburette,place20.0cm3of2.0M hydrochloricacid,solutionBina100ml.Beaker.
Measurethetemperatureofthesolutionaftereveryhalf-minuteandrecordthevaluesin
table1.Atexactly2½minutes,addallofsolidAtotheacid.Stirthemixturegentlywith
thethermometer.Measurethetemperatureofthemixtureaftereveryhalf-minuteand
recordthevaluesintable1.(RetainthemixtureforuseinprocedureB).

Table1.
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Time(min) 0 ½ 1 1½ 2 2
½

3 3½ 4 4½ 5

Tem (0C)

(4marks)

i). Plotagraphoftemperature(Y=axis)againsttime (3marks)
ii). Usingthegraph,determinethechangeintemperature∆T (1mark)
iii). Calculatetheheatchangeforthereaction(assumethatthespecificheat

capacityofthemixtureis4.2jg-1K-1 andthedensityofthemixtureis
1g/cm3 (2marks)

ProcedureB
Rinsetheburettethoroughlyandfillitwithsodium hydroxide.Transferallthecontents
ofthe100ml.beakerusedinprocedureAintoa250ml.volumetricflask.Adddistilled
watertomakeuptothemark.LabelthissolutionC.Usingapipetteandapipettefiller,
placeindicatorandtitrateagainstsodium hydroxide.Recordyourresultsintable2.
Repeattitrationtwomoretimesandcompletetable2.

Table2
I II III

Finalburettereading
Initialburettereading
Titre(cm3)

Calculatethe:
i). Averagevolumeofsodium hydroxideused (1mark)
ii). Thenumberofmolesof

I. Sodium hydroxideused (1mark)
II. Hydroxideacidin25cm3ofsolutionC (1mark)
III. Hydrochloricacidin250cm3ofsolutionC (1mark)
IV. Hydrochloricacidin20.0cm3ofsolutionB (1mark)
V. HydrochloricacidthatreactedwithsolidA (1mark)

iii). CalculatetheenthalpyofreactionbetweensolidAandonemoleof
hydrochloricacid(showthesign∆H) (2marks)

2. YouareprovidedwithsolidD.Carryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided.

a). PlaceallofsolidDinacleandry-test-tubeandheatitstrongly
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untilnofurtherchangeoccurs.Testanygasesproducedwith
bothblueandredlitmuspapers.Allow theresiduetocooland
useitfortest(b).
Observations inferences

(2marks) (1mark)
b). Addabout10cm3 of2M hydrochloricacidtotheresidueand

shakeforaboutthreeminutes.Keepthemixturefortest(c)
Observations inferences

(1mark) (1mark)
c).i). Placeabout1cm3ofthemixtureinatest-tubeandaddaqueous

ammoniadropwiseuntilinexcess
Observations inferences

(1mark) (1mark)
ii). Totherestofthemixture,addallofsolidEprovidedandshake

themixturewell.
Observations inferences

(1mark) (1mark)

3. YouareprovidedwithsolidF.Carryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided

a). PlaceaboutonethirdofsolidFonametallicspatulaandburnit
usingaBunsenburner
Observations inferences

(½mark) (½mark)
b). PlacetheremainingofsolidFinatest-tube.Addabout6cm3 of

distilledwaterandshakethemixturewell.(Retainthemixturefor
useintest(c)
Observations inferences

(1mark) (1mark)

c).i). Toabout2cm3ofthemixture,addasmallamountofsolidsodium
hydrogencarbonate
Observations inferences

(1mark) (1mark)
ii). Toabout1cm3 ofthemixture,add1cm3 ofacidifiedpotassium
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dichromate(VI)andwarm
Observations inferences

(1mark) (1mark)
iii). Toabout2cm3ofthemixture,addtwodropsofacidifiespotassium

manganate(VII)
Observations inferences

(1mark) (1mark)

OCTOBER/NOVEMBER2009

1. Youareprovidedwith;
 SolidA,ametalcarbonateM2CO3

 SolutionB,hydrochloricacidforuseinquestion1and2
 Solution,C0.3M sodium hydroxide
 Methylorangeindicator

Youarerequiredto:
Prepareadilutesolutionofhydrochloricacidanddetermineitsconcentration
DeterminethesolubilityofsolidAinwater

ProcedureI
Dryconicalflaskforuseinstep4)

Step1 PlaceallofsolidAina250mldrybeaker.Add100cm3ofdistilled
watertosolidAinthebeaker.Usingaglassrod,stirthemixture
thoroughlyforabouttwominutes.Leavethemixturetostandand
proceedwithsteps2and3.

Step2 Using a pipette filler,place 25.0cm3 ofsolution B in a 250ml
volumetricflask.Addabout200cm3 ofdistilledwater.Shakethe
mixturewellandadddistilledwatertomakeuptothemark.Label
thisassolutionD.

Step3 FillaburettewithsolutionC.Usingapipetteandpipettefiller,place
25.0cm3ofsolutionDintoa250mlconicalflask.Addtwodropsof
theindicatorprovidedandtitratesolutionDwithsolutionC.Record
yourresultsintable1.Repeatthetitrationtwomoretimesand
completethetable1.RetaintheremainingsolutionDforusein
step5.

Step4 Filterthemixtureobtainedinstep1usingfilterfunnelintoadry
conicalflask.Lablethefiltrateassolution
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Step5 CleantheburetteandfillitwithsolutionD.usingapipetteanda
pipettefiller,place25.0cm3ofsolutionAintoa250mlconicalflask.
Addtwodropsoftheindicatorprovidedandtitratesolutionwith
solutionD.recordyourresultsintable2.Repeatthetitrationtwo
moretimesandcompletetable2.

Table1
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionCused(cm3)

a). Calculate;
i). TheaveragevolumeofsolutionC
ii). Molesofsodium hydroxideintheaveragevolumeofsolutionC

used
iii). Molesofhydrochloricacidin25.0cm3ofsolutionD
iv). Themoralityofhydrochloricacid,solutionD

Table2
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionDused(cm3)

b). Calculate;
i). TheaveragevolumeofsolutionDused
ii). MolesofhydrochloricacidintheaveragevolumeofsolutionD

used
iii). Molesofthemetalcarbonate,solidAin25.0cm3ofsolutionA
iv). Thesolubilityofthemetalcarbonate,solidAinwater

(Relativeformulamassofmetalcarbonate=74,assumedensityof
solution=1g/cm3)

2. YouareprovidedwithsolidE.Carryoutthefollowingtestsandwriteyour
observationsandinferencesinthespacesprovided.

a). Placeaboutone-halfofsolidEinadrytest-tube.Heatitstronglyandtest
anygasproducedusinghydrochloricacid,solutionBonaglassrod.

Observations Inferences
(2marks) (1mark)

b). PlacetherestofsolidEinaboilingtube.Addabout10cm3ifdistilled
water.Shakewellanduse2cm3portionsforeachofthetestsbelow.
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i). Tooneportion,addaqueousammoniadropwiseuntilinexcess

Observations Inferences
(1mark) (1mark)

ii¬). Toasecondportion,addabout1cm3ofhydrochloricacidsolution
B.
Observations Inferences

(1mark) (1mark)
iii). Toathirdportion,addtwodropsofaqueouslead(II)nitrateand

heatthemixturetoboiling;

Observations Inferences
(1mark) (1mark)

3. YouareprovidewithsolidF.Carryoutthefollowingtestsandrecordyour
observationsandinferencesinthespacesprovided.
a). PlaceaboutonehalfofsolidFinadrytest-tube.Retaintheotherhalfof

solidFforusein(b).AddalloftheabsoluteethanolprovidedtosolidFin
thetest-tube.Shakethemixture.

Observations Inferences
(1mark) (1mark)

Dividethemixtureintotwoportions
i). DeterminethePHofthefirstportionusinguniversalindicatorsolutionand

PHchart.

Observations Inferences
(1mark) (1mark)

ii). Tothesecondportion,addonehalfofthesolidsodium hydrogen
carbonateprovided.
Observations Inferences
(1mark) (1mark)

b). PlacetheremainingamountofsolidFinaboilingtube.Add10cm3of
distilledwaterandshake.Boilthemixtureanddivideitintothreeportions
whilestillwarm.
i). Tothefirstportion,addtheremainingamountofsolidsodium

hydrogen

Observations Inferences
(1mark) (1mark)

ii). Tothesecondportion,addthreedropsofacidifiedpotassium
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dichromate(VI)solutionandwarm

Observations Inferences

(1mark) (1mark)

iii). Tothethirdportion,addfivedropsofbrominewater
Observations Inferences
(1mark) (1mark)

OCTOBER/NOVEMBER2010

1. Youareprovidedwith;
 AcidAlabeledsolutionA
 M sodium hydroxidesolutionlabeledsolutionB
 SolutionsCcontaining25.0gperlitreofanalkanoicacid

Youarerequiredto:
a). Prepareadilutesolutionofsolutionhydroxide,solutionB
b). Determinethe:

i). Molarmassofthealkanoicacid
ii). Reactionratiobetweensodium hydroxideandacidA

ProcedureI
Usingapipetteandapipettefiller,place25.0cm3 ofsolutionBintoa250.0ml
volumetricflask.Addabout200cm3 ofdistilledwater.Shakewell.Addmore
distilledwatertomakeuptothemark.LabelthissolutionD.Retaintheremaining
solutionBforuseinprocedureII.

FillaburettewithsolutionC.usingacleanpipetteandapipettefiller,place
25.0cm3 of solution D into a 250mlconicalflask.Add two drops of
phenolphthaleinindicatorandtitratewithsolutionC.recordyourresultsintable

I. Repeatthetitrationtwomoretimesandcompletethetable.

Table 1st 2nd 3rd

Finalburettereading
Finalburettereading
VolumeofsolutionCused(cm3)added

(4marks)
Determinethe:
i). AveragevolumeofsolutionCused (1mark)
ii). ConcentrationofsolutionDinmolesperlitre (1mark)
iii). ConcentrationofthealkanoicacidinsolutionCinmolesperlitre(1mole

oftheacidreactswith3molesofthebase) (1mark)
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iv). Molarmassofthealkanoicacid (1mark)

ProcedureII
FillacleanburettewithsolutionA.place5cm3ofsolutionAintoa100mlbeaker.
MeasuretheinitialtemperatureofsolutionAinthebeakerrecorditintableII.
Usinga10mlora100mlmeasuringcylinder,measures25cm3ofsolutionB.add
ittosolutionAinthebeakerandimmediatelystirthemixturewiththe
thermometer.Recordthemaximum temperaturereachedintableII.Repeatthe
experimentwithothersetsofvolumesofsolutionsAandBcompletethetable.

TableII
VolumeofsolutionA(cm3) 5 9 13 17 21 25
VolumeofsolutionB(cm3) 25 21 17 13 9 5
Maximum temperature(0C)
Initialtemperature(0C)
Changeintemperature,∆T

(6marks)
a) Onthegridprovided,plotagraphof∆T(Verticalaxis)againstthevolume

ofsolutionA (3marks)
b) From thegraph,determinethevolumeofsolutionAwhichgavethe

maximum changeintemperature (1mark)
c) DeterminethevolumeofsolutionBthatreactedwiththevolumeof

solutionAin(b)above (1mark)

d) Calculatethe:
i). RatiobetweenthevolumesofsolutionsAandBthatneutralized

oneanother. (1mark)
ii). ConcentrationinmolesperlitreoftheacidinsolutionA.(assume

thatthevolumeratioisthesameasthemoleratio). (1mark)

2. YouareprovidewithsolidsE,FandG.
Caryoutthetestsbelowandwriteyourobservationsandinferencesinthe
spacesprovided
a). PlaceallofsolidEinaboilingtube.Add20cm3ofdistilledwaterand

shakeuntilallthesoliddissolves.LabelthisassolutionE.
i). Toabout2cm3ofsolutionEinatest-tube,add4dropsof2M

sulphuric(VI)acid.
Observations Inferences

(1mark) (2marks)
ii). Toabout2cm3ofsolutionEinatest-tube,add2M sodium

hydroxidedropwiseuntilinexcess.
Observations Inferences

(1mark) (1mark)
iii). PlaceonehalfofsolidFinatest-tube.Add2cm3ofdistilledwater
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andshakewell.Add4dropsofthissolutiontoabout2cm3of
solutionEinatest-tube.
Observations Inferences

(1mark) (1mark)
iv). Toabout2cm3ofsolutionEinatesttube,add2dropsofaqueous

potassium iodide.
Observations Inferences

(1mark) (1mark)

II. Toabout2cm3ofthesolutionobtainedin(ii)above,add3dropsacidified
potassium manganate(VII).
Observations Inferences
(1mark) (1mark)

III. Toabout2cm3ofthesolutionobtainedin(ii)above,add2dropsof
brominewater.
Observations Inferences

(1mark) (1mark)
IV. TotheremainingsolutionGintheboilingtube,addtheotherhalfofsolid

F.
Observations Inferences

(1mark) (1mark)

OCTOBER/NOVEMBER2011

1. Youareprovidedwith:
 1.60gofsolidA,dibasicacid
 SolutionBcontaining4.75gperlitreofsaltB.
 Aqueoussodium hydroxide,solutionC.
 Phenolphthaleinindicator.

YouarerequiredtoprepareasolutionofsolidAanduseittodeterminethe:-
 Concentrationofsodium hydroxide,solutionC
 ReactsaltBwithexcesssodium hydroxideandthendeterminethe

relativemolecularmassofsaltB.

Procedure I
(a) Usingaburette,place25.0cm3ofsolutionBineachoftwo250mlconical

flasks.Usingapipetteandapipettefiller,add25.0cm3 ofsolutionCto
eachofthetwoconicalflasks.Thesodium hydroxideaddedisinexcess).
Labeltheconicalflasks1and2.

(b) Heatthecontentsoffirstofthefirstconicalflasktoboilingandthenlet
themixtureboilforfiveminutes.Allowthemixturetocool.

(c) Repeatprocedure(b)withsecondconicalflask.Whilethemixturesare
cooling,proceedwithprocedureII.
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ProcedureII
(a)PlaceallsolidAina250mlvolumetricflask.Addabout150cm3 ofdistilled

water,shakewelldissolvethesolidandthenaddwatertomakeuptothe
mark.LabelthisassolutionA.

(b)PlacesolutionAinacleanburette.Usingapipetteandapipettefiller,place
25.0cm3ofsolutionCina250mlconicalflask.Add2dropsofphenolphathein
indicatorandtitratewithsolutionA.RecordyourresultsinTable1.Repeatthe
titrationtwomoretimesandcompletethetable.

Table1
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionAused(cm3)

(4marks)

Calculatethe:

(i) AveragevolumeofsolutionAused: (½mark)
(ii) ConcentrationinmolesperlitreofthedibasicacidinsolutionA;

(RelativemolecularmassofAis126) (2marks)
(iii) Molesofthedibasicacidused; (1mark)
(iv) Molesofsodium hydroxidein25.0cm3ofsolutionC. (1mark)
(v) Concentrationofsodium hydroxideinmolesperlitre (2marks)

ProcedureIII

Add2dropsofphenolphthaleinindicatortothecontentsofthefirstconicalflask
preparedinprocedureIandtitratewithsolutionA.RecordyourresultsinTable2.
Repeattheprocedurewiththecontentsofthesecondconicalflaskandcompletethe
table.

Table2
1stConicalflask 2nd ConicalFlask

Finalburettereading
Initialburettereading
VolumeofsolutionAused(cm3)

(3marks)
Calculatethe:-
(i) averagevolumeofsolutionAused; (½mark)
(ii) Molesofthedibasicacidused; (1mark)
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(iii) Molesofsodium hydroxidethatreactedwiththebasicacid. (1mark)
(iv) Molesofsodium hydroxidethatreactedwith25.0cm3 ofsaltB insolutionB;

(2marks)
(v) Giventhat1moleofsaltBreactswith2molesofsodium hydroxide.Calculate

the:-
I. NumberofmolesofsaltB in25.0cm3ofsolutionB; (1mark)
II. ConcentrationinmolesperlitreofsaltBinsolutionB; (1mark)
III. RelativemolecularmassofsaltB; (2marks)

2. (a) (i) YouareprovidedwithsolidD.Carryoutthefollowingtestsand
writeyourobservationsandinferencesinthespacesprovided

Observations Inferences
(2marks) (1mark)

(ii) PlacetherestofsolidDinaboilingtube.Addabout10cm3of
distilledwater.Shakewell.

Toa2cm3 portionofthesolution,addabout1cm3 ofhydrogen
peroxideandshakewell.Totheresultingmixture,addaqueous
sodium hydroxidedropwiseuntilinexcess.

Observations Inferences
(1mark) (1mark)

(b) YouareprovidedwithsolutionE.Carryoutthefollowingtestsandwrite
yourobservationsandinferencesinthespacesprovided.

DividesolutionEintotwoobservations.
(i) TooneportionofsolutionEinatesttube,add3dropsofbarium

nitrate.Retainthemixtureforuseintest(ii)below.

Observations Inferences
(1mark) (2marks)

(ii) Tomixtureobtainedin(i)above,addabout5cm3of2M nitric(V)
acid

Observations Inferences
(1mark) (1mark)

OCTOBER/NOVEMBER2012
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1. Youareprovidedwith:
 SolutionAcontaininganoxidisingagentA;
 SolutionB,0.05M aqueoussodium thiosulphate;
 SolutionC,containingareducingagentC;
 Aqueouspotassium iodide;
 SolutionD,starchsolution.

Youarerequiredtodeterminethe:
 ConcentrationofsolutionA
 RateofreactionbetweentheoxidisingagentAandthereducingagentC.

Procedure1

1. Usingapipetteandapipettefiller,place25.0cm3ofsolutionAintoa250ml
conicalflask.

2. Measure10cm3ofaqueouspotassium iodideandaddittosolutionAinthe
conicalflask.Shakethemixture.Add10cm3of2M sulphuric(VI)acidtothe
mixtureandshake.

3. FillaburettewithsolutionBanduseittotitratethemixtureintheconicalflask
untilitjustturnsorange–yellow.Add2cm3 ofsolutionDtothemixtureina
conicalflask.Shakethoroughly.Continuetitratinguntilthemixturejustturns
colourless.Recordyourresultsintable1below.

4. Repeattheprocedureandcompletetable1.RetaintheremainderofsolutionA
andsolutionDforuseinprocedureII.

Table1
I II III

Finalburettereading
Initialburettereading
VolumeofsolutionBused(cm3)

(4marks)

(a) Calculatethe:
(i) AveragevolumeofsolutionBused; (1mark)
(ii) Numberofmolesofsodium thiosulphate. (1mark)

(b) GiventhatonemoleofAreactswithsixmolesofsodium thiosulphate,
calculatethe;
(i) NumberofmolesofAthatwereused; (1mark)
(ii) ConcentrationofsolutionAinmolesperlitre. (2marks)

ProcedureII
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1. Labelsixtesttubesas1,2,3,4,5and6andaplacethem intest-tuberack.
2. usingacleanburette,measurethevolumesofdistilledwatershownntable2

intothelabelledtesttubes
3. Usingaburette,measurethevolumesofsolutionAshownintable2intoeachof

thetesttubes
4. Cleantheburetteandrinseitwithabout5cm3ofsolutionC.
5. Usingtheburette,measure5cm3ofsolutionCandplaceitintoa100mlbeaker.
6. Usinga10mlmeasuringcylinder,measure5cm3ofsolutionDandaddittothe

beakercontainingsolutionC.Shakethemixture
7. Pourthecontentsoftest–tubenumber1tothemixtureinthebeakerand

immediatelystartastopwatch.Swirlthecontentsofthebeaker.Recordthetime
takenforabluecolourtoappearintable2.

8. Repeatsteps5to7usingthecontentsoftest-tubenumbers2,3,4,5and6.
9. Completetable2bycomputingRate=1/Time(S-1)

Table2
Test-tubenumber 1 2 3 4 5 6
Volumeofdistilledwater(cm3) 0 2 3 5 6 7
VolumeofsolutionA(cm3) 10 8 7 5 4 3
Time(seconds)
Rate=1/Time(S-1)

a). Plotagraphofrate(y-axis)againstvolumeofsolutionA. (3marks)

b). Whattimewouldbetakenforthebluecolourtoappeariftheexperiment
wasrepeatedusing4cm3ofdistilledwaterand6cm3ofsolutionA?

(2
marks)

2. YouareprovidedwithsolidE.carryouttheexperimentsbelow.Writeyour
observationsandinferencesinthespacesprovided.

PlaceallofsolidEinaboilingtube.Add20cm3 ofdistilledwaterandshake
untilallthesoliddissolves,labelthesolutionassolutionE.UsesolutionEfor
experiments(i)and(ii).

i). To2cm3ofsolutionE,inatest-tubeineachofexperimentsI,II,IIIandIV,
add;
I. Twodropsofaqueoussodium sulphate;

Observations Inferences

(1mark) (1mark)
II. Fivedropsofaqueoussodium chloride;

Observations Inferences
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(1mark) (1mark)
III. Twodropsofbarium nitrate;

Observations Inferences

(1mark) (1mark)
IV. Twodropsoflead(II)nitrate;

Observations Inferences

(1mark) (1mark)

ii). To2cm3 ofsolutionE,inatest-tube,add5dropsofaqueous
sodium hydroxide.Addthepieceofaluminium foilprovidedtothe
mixtureandshake.Warm themixtureandtestanygasproduced
withbothblueandredlitmuspapers. (1mark)

Observations Inferences
(2marks) (1mark)

3. YouareprovidedwithsolidF.Carryoutthefollowingtests.Writeyour
observationsandinferencesinthespacesprovided.

a). PlaceallofsolidFinaboilingtube.Addabout20cm3 ofdistilledwater
andshakeuntilallthesoliddissolves.LabelthesolutionassolutionF.
Addabouthalfofthesolidsodium hydrogencarbonateprovidedto2cm3

ofsolutionF.
Observations Inferences
(1mark) (1mark)

b). i). Addabout10cm3ofdilutehydrochloricacidtotherestofsolution
Fintheboilingtube.Filterthemixture.Washtheresiduewithabout
2cm3ofdistilledwater.Drytheresiduebetweenfilterpapers.Place
aboutonethirdofthedryresidueonametallicspatulaandburnit
inaBunsenburnerflame
Observations Inferences

(1mark) (1mark)
ii). Placealltheremainingresidueintoaboilingtube.Addabout10cm3

ofdistilledwaterandshakethoroughly.Retainthemixtureforthe
testsin(C).
Observations Inferences

(½mark) (½mark)
c). Dividethemixtureintotwoportions:

i). Tothefirstportion,addtherestofthesolidsodium,hydrogen
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carbonate
Observations Inferences

(1mark) (1mark)

ii). Tothesecondportion,addtwodropsofbrominewater
Observations Inferences
(1mark) (1mark)

OCTOBER/NOVEMBER2013

Youareprovidedwith:
 SolutionA,aqueouscopper(II)sulphate:
 SolidB,ironpowder:
 0.02m acidifiedpotassium manganate(VII),solutionC.
 Youarerequiredtodeterminethemolarheatofdisplacementofcopperbyiron.

ProcedureI.
Usingaburette,place50.0cm3ofsolutionAina100mlbeaker.Measure

PROCEDUREI.
Using a burette,place 50.0cm3 ofsolution A in a 100 mlbeaker.Measure the
temperatureofthesolutionandrecorditintableIbelow.AddallofsolidBprovidedat
onceandstartastopwatch.Stirthemixturethoroughlywiththethermometerand
recordthetemperatureofthemixtureaftereveryoneminuteinthetable.Retainthe
mixtureforuseinprocedureIIbelow.

TableI.
Time(Min.) 0 1 2 3 4 5 6 7
Temperature(0C)

a) i). Plotagraphoftemperature(verticalaxis)againsttimeinthegrid
provided.

ii). From thegraph,determinethe:
I. Highestchangeintemperature,△T: (1

mark)
II. Timetakenforreactiontobecompleted

(½mark)
III. Calculatetheheatchangeforthereaction.(Specificheat

capacityof
solutionis4.2Jg-1K-1;Densityofthesolutionis1gcm3).

(2
marks)

PROCEDUREII
CarefullydecantthemixtureobtainedinprocedureIintoa250mlvolumetricflask.Add
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about10cm3ofdistilledwatertotheresidueinthe100mlbeaker.Shakewell,allowthe
mixturetosettleandcarefullydecantintothevolumetricflask.Immediately,addabout
50cm3 of2M sulphuric(VI)acidtothemixtureinthevolumetricflask.Addmore
distilledwatertomake250.0cm3ofsolution.LabelthisassolutionD.
FillaburettewithsolutionC.Usingapipetteandpipettefiller,place25.0cm3ofsolution
D intoa250mlconicalflask.TitratesolutionD againstsolutionC untilthefirst
permanentpinkcolourisobtained.Recordyourresultsintable2below.Repeatthe
titrationtwomoretimesandcompletethetable.RetaintheremainingsolutionCforuse
inquestion3.
Table2

I II III
Finalburettereading
Initialburettereading
VolumeofsolutionCused(cm3)

(4marks)
a). DeterminetheaveragevolumeofsolutionCused (1mark)

i). Transferabouthalfofthedryresidueintoadrytest-tube.Heattheresidue
stronglyandtestanygasproducedusingaburningsplint

Observations Inferences

(1mark) (1mark)

ii). Place the restofthe residue in a dry test-tube.Add 4cm3 of2M
hydrochloricacid.Retainthemixturefortest(iii)below.

Observations Inferences

(1mark) (1mark)

iii). To2cm3 ofthesolutionobtainedin(ii)above,add6cm3 ofaqueous
ammoniadropwise.

b). i).
To2cm3 of
the filtrate
obtainedin(a)above,addabout3cm3ofaqueous

ammonia(Excess).
Observations Inferences

(1mark) (1mark)

Observations Inferences

(1mark) (1mark)
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ii). To2cm3ofthefiltrate,addabout2cm3of2M hydrochloricacid.
Observations Inferences

(1mark) (1mark)

iii). To2cm3ofthefiltrate,addoneortwodropsofbarium nitratesolution.

Observations Inferences

(1mark) (1mark)

3. YouareprovidedwithsolidG.Carryoutthetestsin(a)and(b)andwriteyour
observationsandinferencesinthespacesprovided.Describethemethodusedin
part(c).
a). PlaceaboutonethirdofsolidG onametallicspatulaandburnitina

Bunsenburnerflame
Observations Inferences

(1mark) (1mark)

b). DissolvealloftheremainingsolidGinabout10cm3ofdistilledwaterina
boilingtube.Usethesolutionfortests(b)(i),(ii)and(c).
i). Place2cm3ofthesolutioninatest-tubeandadd2dropsof

acidifiedpotassium manganate(VII);solutionC.
Observations Inferences

(1mark) (1mark)

ii). To2cm3ofthesolution,addallofsolidsodium hydrogencarbonate
provided.

Observations Inferences

(1mark) (1mark)

c). DeterminethepHofthesolutionobtainedin(b)above
Observations Inferences

(1mark) (1mark)
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CO-ORDINATEDMARKSCHEMES

NOVEMBER1995
MARKSCHEME

1.
Time(min) 0 ½ 1 1½ 2 2

½
3 3½ 4 4½ 5

Temperature(0C) 23.5 23.5 23.5 23.5 23.5 15.5 16.0 16.5 17.0 17.5

TableI (3Marks)
- Completewith10readings;if1streading>40or<10thenunrealistic(award0)
- Decimal(D)–½-Acceptwholenumbersandordecimalsto1.d.c.ponlyc1std.c.pvalueas0or5

only
- Accuracy–½-1streadingshouldbewithin+20ofschoolvalue
- Trends–1–(1/2,½)as i).Readingsbetweens0-2minutesshouldbeconstant(½)

ii).Readingsbetween3-5minshouldusecontinuously(½)

NB; Reactionisendothermichencetemperaturemustdropinminute3.Ifnotpenalize½ mark

Temp

26

25

24

23

22

21

20

19

18

17

16

15

14

13

∆T1

Extrapolation(EXT)

0 1. 2. 3. 4. 5.

Time(Min)
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Fallintemperature∆T1=………… 15–0–23.5=-8.50C
(1mark)

GraphI (3Marks)
Scale(sc)–½-plotsshouldcover(4½x3½squares)ormore
Plots(Pt)–1–if3readingsincorrectgive½ butifmorethan3incorrect(award0)Ifcorrect
scaleintervalscorrectonly.
Lines(Lns)–1–½(foreachline)linesshouldpassthroughatleastthreepointsforeachline
Xtrapolation(ext)–½-forthesecondlineextendeddownwards
∆T1=1– a).show∆T1ongraphat2½minute(½mark)

b).Ignoresignof∆Tvalue

a). i). n1 =2/100 =0.02
Penalize½markforwrongunitsi.e.m orM.Acceptfigurecontinuousunits.
IfwrongRFM usedbutshownhowfound,penalize½andmarkanswerifcorrect(using
wrongRFM)

ii). Massofsolutionx4.2x∆T1

∆H1 n1x1000 Kjmol
-1

Correctanswershould
Bewithin+2unitscorrectinthe1stD.C.P(otherwisepenalise½)
Havecorrectsign(+ve)(otherwiseper½mark)
Penalized½ifwrongunitsused–acceptlackofunits(onsecondlineonly)

b) i). n2 =1/84v =0.0119
=0.012

Acceptanswerto3or4D.C.Ponly(Not2d.c.p)
IfRFM iswrong(butshown itwascalculated)Penalize½ markandmarkanswerif

correctusing
thewrongRFM

ii).Forcorrectsubtofn2+∆T2=Correctanswer
Answershouldbecorrecttowithin12unitsin1stD.C.P
Answershouldbearcorrectsign(-ve)otherwisepenalize½mark
Acceptunitsmissingotherwisepenalize½markforwrongunitsused.

c). 1Mark-forcorrectsubstitutionof∆H1,∆H2and∆H3includingtheirrespectivesigns
e.g∆H4=2(26.8)–(-43.8)–2(121)

=-144.6kj/mol
1mark–forcorrectanswer

Penalize½markforwrongsignonanswer
Award0marksforwrongsubstitutionorwrongsigntransferredwith∆Hinthesubstitution.
Penalise½markforwrongunitsused
Penalize½markforwrongtransferofanyofthe∆Hvalues

SameasforgraphI Forcorrectsubstitutionof
∆T1andn1

Size3½x3½sq
Correctanswer
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9marks
2(a) Silvery/shinygrey/metalliclustersilverywhite/shiningmetal

Rejectshiny,wrongcolouretc,silverywhiteetc
Observations Inferences

(b) turnsblack/grey/white Lreactswithoxygeninairtoform oxideorLis
oxidize

(c) Effervescence/bubbles/
gasproduced/burnswithapopsound

metalLisabovehydrogeninthe reactivityseries/
ormentionanymetalaboveH inreactivityseries
ORjustmetalupintheseries

(d) Effervescence/bubbles/ gas produced/
gasburnswithapopsound.

metalLisabovehydrogeninthereactivityseries/
ormentionanymetalaboveHinreactivityseries
ORjustmetalupintheseries

(e) Black/grey/darkcoatingORdepositorppt
orsubstance

MetalLisaboveLeadinreactivityseriesORLead
isdisplacedbyL

9marks
3 (a) WhiteCrystallinesolid/whitepowder/whitesolid

(b) BurnswithLilac/purple/violetflame/Rejectblueflame
(c) Gasrelightsburningsplint

Solidmeltsformingcolourless
liquid
Ifmeltstocolourlesssolution
(Rejectifjustmelts)

Oxygen/O2evolved
possiblyKNO3

AcceptNaNO3ifnotscoredin(b)

(d)(i) No visible change no effecton litmus
paper

Neutralsolution

(ii) No Precipitate / rejectno observable
change

Zn2+,Al3+,Pb2+,

Ca2+,Mg2+(Any3absent)
OrK+,Na+ Present

(iii) Noprecipitate. CO3
2-,SO4

2-ORCl-absent
(Anytwomentioned)

(iv) -Colourlessfumes/gas/effervescence
whichturnsmoistredlitmusblue

-Grey/blackmixture/solidprecipitate

-NH3evolved
-SolidcontainsNitrogen

orNO3
-ions

NOVEMBER1996
MARKSCHEME

Principlesofaveraging
Valuesaveragedmustbeshownandmustbewithin+0.20cm3ofeachother

1. c). Concentrationofsolution B=23.5Mol-1

392
=0.05995Mol-1

Note:(i)Acceptanswergivenas0.060mol-1butreject0.06mol-1

(ii)Unitsneednotbeshownbutifwrongunitsaregivenpenalize½mk
(iii)Penalise½ markforwrongarithmetic

d). Noofmolesofiron(II)ionsin25cm3ofsolutionB=25xAns.in(c)
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1000
=correctanswer

Conditions
i). Acceptroundingoffofanswerto4d.p
ii). penalize½markifanswerisroundedofftothe3rdd.p
iii). Ifwrongunitsaregiven,penalize½mark

Useof1stPrinciple UseofFormulaMethod
e). 5molesofFe2+=1moleofMnO4

- M1V1 =5
NoofmolesofA(inlitres)used M2V2 1

=1/5xansin(d)
NoofmolesofAin1000cm3 ans(a)xpipette=5
=1/5xansin(d)x1000/titre M2xtitre 1

Correctanswer M2=Ansin©xPipette
5xtitre

Correctanswer
Conditions Note
i). Ifstep1notsownbutcorrect a). Ifsteps(i)and(ii)arenot

moleratiousedinstep2,credit shownbutstep(iii)and
1mark ansarecorrect

ii). Penalise½mark max1½marks
forwrongarithmetic b). ifstep(ii)and(iii)are

iii). Penalize½markforwrong combinedtomakeM2

unitsgiven thesubjectaward1mark
iv). Acceptroundingoftothe forthecombinedstep

3rdand4thd.p
ProcedureII
h). Noofmolesofmanganate(VII)ionsinV2 = Ansin(e)xTitre

1000
= correctanswer

Conditions
i). Acceptroundingoffofanswertothe4thd.p
ii). Penalise½markifthemarkisroundedofftothe3rdd.p
iii). Ifwrongunitsaregiven,penalize½mark

i). 2molesofMnO4
-ions=5molesofdibasicacid

Noofmolesofthedibasicacidin25cm3ofsolC=5/2xansin(h)
Conditions
i). Penalise½markforwrongunitsused
ii). Penalise½markforwrongarithmeticifnotwithin2unitsinthe4thdecimalplace

j). Concentrationofthedibasicacidinmoll-1=Ansin(i)x1000
Pipette

Conditions
i). Penalise½markforwrongarithmeticifnotwithin+2unitsinthedecimalplace
ii). Answershouldbewrittentoatleast3decimalplaces,unlessitdividesexactly.

Otherwisepenalize ½mark
iii). Penalise½markforwrongunitsused

k). RFM ofthedibasicacid= 5.0
ansin(j) ½mark
=correctanswer ½mark

X+2+36=RFM ofdibasicacid ½mark
X+38=RFM ofdibasicacid ½mark

FormulamassofX=RFM ofdibasicacid–38 ½mark
Correctanswer
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Observations Inferences
2a
(i)

Effervescencethatincreaseswithheating
Green–yellowgasevolved
Gaschangesmoistbluelitmuspaperredand
thenbleachesit

Gasevolvedischlorine
DisanoxidizingAgent
Note:Chlorineistiedtoeithergreenish–
yellow Colourofgas orthe Bleaching
actionofthegas

(ii)
Colourlessfiltrateobtained
brownpptthatisinsolublein
excessalkaliformed

Fe3+ionspresent

b Effervescence/bubbles/gasevolvedgashas
noeffectonmoistlitmuspaper.Produced
gasrelightsaglowingsplit

oxygengas
Disacatalyst
Disprobably MnO2

Note In(a)(i)and(b)abovecredit½markfor’gas’giveninplaceofeffervescence/bubbles so
longaspropertiesofthegasgivenintheobservationcolumnarenotcontradictory,otherwiseno
markforthe‘gas’

3 Observations Inferences
a) Melts to a colourless liquid.And

burns with a smoky/sooty.Flame
Note: accept melts on its own
without Mentioning of colourless
liquid.Unless contradictory colour
given Accept–yellow sooty flame.
Butnotyellowflame

E is an unsaturated organic compound Note:-
crediteitherEhas
C:HratioorEcontainsC=Cor–C=C-inplace

of‘’unsaturated’’unsaturatedtiedtosmokyflame
Organictiedtomelting&burning

b) SolidEdoesnotdissolvereadily
solidEissparinglypartially
soluble/solidEdissolves
H+

(aq)ionspresentred.

Eisanorganicacid
Eisanacidiccompound
hydratedhydrogenions
H+

(aq)ionspresent
c) SolidEdissolvedreadilyinaqueous

NaOH
Eisorganicacid/orEisacarboxylicacid
OrAcidicCompound/H+ionspresent.

d)(i) Effervescence/bubbles/gas evolved
colourlessgasevolved extinguishes
aburning/glowing
Splint changes moist blue litmus
paper
Faintred/pink

Organicacidorcarboxylic
aidorAcidiccompound/H+ionspresent

(ii) A sweet smelling substance is
formed/fruitysmell/pleasantsmell

Esterisformed O
Eisacarboxylicacid/R–COOH/-C-OH
alkanoicacid

NOVEMBER1997
MARKSCHEME

1. a).
Time(min) 0 ½ 1 1½ 2 2½ 3 3½ 4 4½ 5 5½ 6

Temperature
(0C)

20 20 20 X 25 29 31 31 33 34 34 34 34

½maxforeachentry
Maximum 5marks

b). ∆T=34–20=140C 1mark
c). Energychange=50x4.2x14(1)

=2940Joules (1) 2marks
d). Moles=2940 (1)
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323x1000
=0.009moles (1) 2marks

I II III

Finalburettereading(cm3) 32.8 15.9 31.9

Initialburettereading(cm3) 15.8 0.0 16.0

VolumeofsolutionGused(cm3) 17.0 15.9 15.9

(6marks)
e). 15.9+15.9(½)

2
=15.9cm3 (½) 1mark

f). 15.9x0.5
1000(1)

=0.008moles(1) 2marks
g). i). Molesofsulphuricacid=0.008

2
=0.004moles(½) 1mark

ii). 25cm3 =0.004(½)
100cm3=0.016moles(½) 1mark

iii). TotalmolesofF=0.009+0.016(½)
=0.025moles(½) 1mark

iv). 50cm3 =0.025moles
1000cm3=0.025x1000(½)

50
=0.5M (½) 1mark

2 Observations Inferences
(a) Colourlessgasthatrelights

aglowingsplint(1)isproduced
oxide present also allow
chlorate nitrate,
permanganate(1)

(b)(i) Residueturnsblack
Colourlesssolutionafterfiltration1mark

(ii) WhitePpt(½)
Solubleinexcess(½) 3marks

Al3+Pb2+orZn2+(2)

(iii) WhitePpt(½)
insolubleinexcess(½)

Pb2+orAl3-(1)

(iv) Whiteppt Pb2+

3 a) Decolourise(1)
-C=C (1)or–OH(1)

b) Decolourise(1)
-C=C present(1)

c) Vigorouseffervescence(1) SolidM isanacid
orROOH(1)

NOVEMBER1998
MARKSCHEME

1. Table1
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I II III

Finalburettereading 25.40 48.00 24.40

Initialburettereading 1.30 24.10 0.40

VolumeofsolutionN(cm3) 24.10 23.90 24.0

1markforaccuracy;1table;1useofdecimal;1averaging;1final
Totalmarks4marks

AverageofsolutionN = 24.10+23.90+24.0 (½mark)
3

= 24.00cm3 1mark
a). ConcentrationofsolutionN=8.8

40 =0.22M (½) 1mark
b). 24.0x0.22=25M (½) M =24x0.22

25
=0.21M (½) 1mark

Table2
I II III

Finalburettereading 12.50 12.50 29.40

Initialburettereading 0.00 0.0 17.0

VolumeofsolutionN(cm3) 12.50 12.50 12.40

1markforaccuracy;1table;1useofdecimal;1averaging;1final
Totalmarks4marks

AverageofsolutionN=12.50+12.50+12.4 (½mark)
3
=12.47cm3 (½) 1mark

i). 12.47x0.22 (1)
1000 =0.00274moles(1) 2marks

ii). 0.00274x4(½)
=0.00100=ansa(i)x100/25 1mark

iii). 0.21x100
1000 =ans(b)x100/1000

=-0.021moles (½)=ansa(iii) 1mark

iv). 0.02–0.0109(½)
=0.01(½) =ans(ii)-ans(ii)

=ansa(iv) 1mark
v). 0.01(½) =ansa(i)

2 2
=0.005(½) =ansa(v) 1mark

c). i). 72x0.005 (½)=0.36g(½)
=72xansa(iv)=ansb(i)

ii). 0.36x100(½)
0.5

=ansb(i)x100
0.5

=72% (½)=ans(ii) 1mark

a). Observations Inferences
Hissingsound
Whitefumeswithchokingsmellthatchanges
Moist bluelitmuspaperredandredlitmus
paperremainsred

hydratedsaltpresent

(3marks)
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Colourlessliquidcondensesoncoolpartsof
testtube(½)

i). whiteprecipitate(½)
solubleinexcess(½)

Al3+
(aq) Pb2+

(aq) orZn(aq)
2+

(2marks)forallthree1markfortwo) (3
marks)

ii). whiteprecipitate(½)
Insolubleinexcess(½)

Al3+(½)orPb2+(½)
OR Penalise½ markeach contradiction (2

marks)
iii). Nowhiteprecipitate(1)

Rejectnoobservablechange
AbsenceofSO4

2-
(aq) CO3

2-
(aq) orSO3

2
-(aq)(1mark

forall3correct½ markfor2correct)Penalize½
markeachcontradiction.(2marks)

iv). Whiteprecipitate(1) Cl(aq) present (2marks)

3.
a). Observations Inferences

Hissing/soundWhitefumes
withchokingsmellchangingmoistredlitmusblue
Meltsintoacolourlessliquid
Whitesublimate
Extinguishesaburningsplint
(2marksforanyfourobservationscorrect)

NH4
+(1)

Tiedtolitmuschangingtoblue

(3marks)

b). i).Turnsfrom colourlesstogreen-yellow
OR
pH7-8

Weeklyalkaline(1)
Acceptneutral(2marks)

ii)Whiteprecipitate Lisacidic
c) -Whitepptdissolvesonwarming

-Effervescence
Carboxylicacid;COOH,H+

Acceptacidiccompound.

NOVEMBER1999
MARKSCHEME

1 (a) (i) TableI
Table(T)=2mks
Decimal(D)=1mk
Accuracy(A)=1mk
PrincipleofAv(PA)=1mk
Finalanswer(F)=1mk

Note:-3titrationconsistent=2mks
2titrationconsistent=1½mks
2titrationsinconsistent1mk

1titrationdone =1mk

(ii) AveragevolumeofsolutionE

(b) (i) No.ofmolesofbasiccompoundG2X.10H2O
No.ofmolesofE=titrex0.099

1000
No.ofmolesofF=titrex0.099x½

1000
=Ans(4d.p)
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(ii) Conc.ofsolutionFinmolesperlitre
25cm3ofF=Answerin(b)(i)
1000cm3ofF=Ans(b)(I)x1000

25
= Ans(3dp)

(iii) RelativeformulamassofbasiccompoundG2X.10H2O
15.3 = Molarity(Ans.(b)(ii)
RFM
RFM = 15.3 = Ans

Ansin(b)(ii)
(iv) Massof10molesofH2O=10(16+2)=180

2G+180+155=Ans(b)(iii)
2G =Ans(b)(iii)-335
G =Ans(b)(iii)–335

2
=Ans(±0.5)

2. (a) TableIII
T=5mks
D =½
A =1mk(±5secs)
T=1

(b) (i) S=1mk
C=1mk
P=1mk

(ii) Showingonthegraph=½mk
Statingcorrectvalues½mk
Expressiont= 1 =½mk

Correctvalue
Rateat7.5cm3 (½mk)

(iii) - Straightline(+vegradient) =½mk
- Rateofreactionincreasesasconcentration

OR
- Rateisdirectlyproportionaltoconcentration
- Straightline(+vegradient) =½mk

3a). Observations Inferences
- Lightgreensolidturnsbrown
- Colourlessliquid/moisture/vapourcondenseson

coolerpartoftesttube
- Pungentgaswithirritatingsmellwhichchanges

moistbluelitmuspaperturnsred
- Redlitmuspaperremains2½mks)

- Fe2+present
- Hydratedsalt/waterof

crystallization

bi). - Green precipitate which is insoluble in excess
(1mk)

- Fe2+ present(½mk)

ii). Yellow/brown/Reddishbrownsolution - Fe2+OxidisedtoF3+
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Brownppt.Insolubleinexcess(1½marks)
iv) I-Whiteprecipitate -SO3

2-,SO4
2-,CO3

2-

II -Whitepptremains -SO4
2-

NOVEMBER2000
MARKSCHEME

TableI
- 2titrationsconsistent=1½ marks
- 2titrationinconsistent=1
- 1titration=1
- Penalisemaximum (-½ mark)forwrongamounts>50.0or1.0cm3

TableII
Decimal(D)=½mark.
Accuracy(A)=½mark
- Schoolvalue(SV)±0.2cm3

- Ifmoreorlessthatvalue=0mark.

(iii) I Conc.ofSodium carbonateinmolesperlitre(RFM Na2CO3=106)
5.6 = 0.05283M.
106
Answergiventoatleast3dp.Ifnot,donotawardforanswer.

Wrongunits½ mark

II Molessodium carbonatein25cm3 ofsolution
25xAnsI=Ans

1000
=25x0.0528

1000
=0.0013207mol.(atleast4d.p)

III Molesofhydrochloricacidintotalvolumeofsolutionused
NaCO3(aq)+2HCl 2NaCl(aq)+H2O+CO2(g)

Ans(II)x2 =Ans.

IV Concentrationofhydrochloricacidinmolesperlitre
Totaltitrein(a)(ii)=AnsinIII
Thereforein1000cm3=

=AnsIIIx1000 = Ans 3d.P
Totaltitre

TableIII
Table(T)=1mark

- 8readings=1mk
- 6readings=½
- Lessthan=0mk
- Values>400C or<100C(from t=0tot=1½)=-½mk

Decimals(D)=½mk
Accuracy(A)

- Comparewithschoolvalues(SV)att=1½ if±20 c=½mk;Ifnot=0mk
Trend(T)=1mark

- Trend-t=0tot=1½ beingconstant=½mk
OR

- -t=½ tot1½being=½mk
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2ndTrend -t=2½ to t=4 beingconstantandlowerthanbetweent=0 tot=1½ =½
mk.

OR
-t=3tot=4beingconstantandlowerthanbetweent=0tot=1½ =½mk

(b) ThecandidateshouldusethedataobtainedintableIII.

Temp0C

Time(min)
Scale(S)½mk;Labelling(L)=½mk;
Plotting(P)½mk;Shape(S)=½mk

(c) SeegraphinbaboveofTemperaturechange∆T

(d) (i) No.ofmolesofsolidGused.(K=39.0,N=14.0,O=16)1mark
RFM ofKNO3=101
MolesofG =3/101 =0.0297(4d.p)

(ii) EnthalpyofSolution∆Hsolnandshowsignof∆Hsoln

Heatabsorbed=30x4.2x∆T=Ans.
Heatabsorbedby1mole=Ans.Above=AnsJ/mol

AnsC
AnsinKj/mol

3 Observation Inferences
(a) - Blueresidue/solidppt(1mk)

- Colourlessfiltrate
Cu2+ionspresent

(b)(i) - Whiteppt(1mk)
- Dissolvesinexcess(1mk)

(ii) - Whiteppt(1mk)
- Dissolvesinexcess(1mk)

Al3+,Zn2+,Pb2+present

(iii) - Whiteppt(½mk)
- Insolubleinexcess

-Pb2+,orAl3+

-Zn2+ absent
(c) - Nowhiteprecipitateisformed Al3+present

Pb2+absent
(d) - WhitePrecipitate SO4

2-

(e) - Blueprecipitate
- Dissolveinexcesstoform deepblue

solution

-Cu2+present

∆T
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NOVEMBER2001
MARKSCHEME

1. (a) T=1mk;AC=1mk;FA=1mk,D=1mk;PA=1mk

(b) SolutionD
Conc.ofNaOH
MolesofHCl =MolesofNaOH
Molarity =titrex0.128x1000

1000x25
=Ans

SolutionA
MolarityofA =Ansin(a)abovex150

25
=Ans

Or
Ansin(a)abovex6

ProcedureII,TableII

S=½mk
L=½mk
P =1mk
S=1mk

∆T(0C)

VolumeofA(cm3)

(b) From thegraphdeterminethevolumeofsodium hydroxide,solutionArequiredto
neutralizethecarboxylicacid

(c) Calculatethevolumeofcarboxylicacid,solutionCusedforneutralization
(=20-Ans(b)above)

(d)(i) =A:C =Ans(b):Ans(c)=2:1
(ii) Conc.InmolesperlitreofthecarboxylicacidsolutionC

MolesofA=Ans.b(ii)xAns(b)above
1000

MolesofC =½xmolesofA

Molarity =½ xAns.b(ii)xAns(b)x1000
1000xAns(c)

2. Observations Inferences
(a) -Crackingsound

-Colourlessliquidformsoncooler
-Hydratedsalt
-Neutralsubstance
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Partsoftesttube.
-NOeffectonbothredandbluelitmuspapers

b(i)
-Whiteprecipitate Ca2+,Mg2+orBa2+present

(ii)
-WhitePrecipitate Ca2+,Mg2+orBa2+present

OR Mg2+ absent½ mark

(iii)
-Whiteprecipitatewhichdissolvesonwarming Cl-present

3 Observations Inferences
a -Moistbluelitmuspaperchangestored

-Moistonredlitmuspaper
-Acidicsubstance/orH+present

b -Brownbrominewaterisnotdecolourised C=C orC=C-absent

OR
Saturatedcompoundpresent½
C=C or-C=C-absent

OR
Saturatedcompoundpresent½
Alkene/alkyneabsent½

c PurpleorKMnO4isnotdecolorized
PurpleKMnO4colourpersists AbsenceofC=C or

R–OHabsent
d Effervescenceorbubblesofgas

ORFizzing/Hissingsound
AcidicCompoundpresent
OrH+ions

NOVEMBER2002
MARKSCHEME

a).
VolofA
H2O2

Vol.H2O VolofB.
H2SO4

VolofC
Na2S2O3

VolofD
KI

VolofE
Starch

Time
(sec)

1/timesec

25 0 20 5 5 2 18 56x10-2

20 5 20 5 5 2 22.5 4.4x10-2

15 10 20 5 5 2 29 3.4x10-2

10 15 20 5 5 2 43.5 2.3X10-2

5 20 20 5 5 2 90.5 90.5 1.1X10-2

b). ½foreachaxis
2marksforplotting5p/scorrectly
1markforbeststraightline 4marks

c). 1/time=1.7x10-2(I)

Time=58.82sec 2marks
d). Ratedecreases–withthedecreaseintheconcentrationofhydrogenperoxide

2marks
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2 Observations inferences
a Shinymetalis coated with a Black/grey

substance (½)Colourless filtrate obtained
(½)

metalGismorereactive
thanmetalwhoseionsare
InsolutionF(I)
ORdisplacementreaction
Occurred

b Nowhiteppt(1)Or
Rejnoobservablechange

Absenceof
SO4

2-CO3
2-orSO3

2-(ions)
award2marksforall3
Award1markfor2
Award½markfor1

c WhitePPt(½)
Solubleinexcess(½)

Pb2+,Al3+orZn2+asin(b)above 3marks

d WhitePPt(½)whichdissolvesonboiling(I) Pb2+(I)present
2½marks

e WhitePPt(½)
colourlessfiltrate(½)

Pb2+confirmed(I)
2marks

f WhitePPt(I)
Solubleinexcess(I)

Zn2+present(I) 3marks

3 Observations inferences
a Melts(½)intocolourlessliquid(½)burns

withasmokyflame(1)
unsaturatedorganic
compound
acceptlongchainhydrocarbonoraromatics

b(i) ThepurpleKMnO4decolourised/changesto
colourless.ThecolourofKmnO4 changes
from purpletocolourless(I) 3marks

Couldbeanalcoholorunsaturatedcompound(I)
R–OH,-C=C -C=C- 2marks

(ii) Brownbromineisdecolorized/changest
colourlessDecolourised(I)

Unsaturated(I)compound 2marks

(iii) Turnsorange(½)
pH =5 ½ 2marks

compoundisaweakacid(I) 2marks

NOVEMBER2003
MARKSCHEME

1. (a) VolumeofsolutionP =15.0cm3

(b) AveragevolumeofsolutionP 15.0+15.0= 15.0cm3

2
(c) 15.0x0.02 =0.0003moles

1000
(d) gdm3 =4.18x1000

250
=16.72gdm3

16.72from (d)above=0.060M
278

(e) MolesofQin25.0cm3

0.06x25 =0.0015moles
1000

(ii) 0.003moles rxts0.0015ofQ
1mole = 1x0.0015

0.0003
=5moles
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2. ProcedureI
(a) TableIITable-½mk,Decimal–½mk;Accuracy=½mk
(b) Finaltemp–Initialtemp
(c) (i) HeatchangewhenH2Adissolveinwater(assumeheatcapacityof

thesolutionis4.2)
30x4.2x∆T=AnsinJ.Or30x4.2x∆T=kJ

1000
(ii) Numberofmolesofacidused(RFM ofH2Ais126)

1.9 = 0.01508moles
126

(iii) Molarheatofsolution∆H1solnoftheacidH2A

∆H c(i)=J/mole OrKj/mole
c(ii)

ProcedureII
(a)and(b)asinprocedure1
(c) (i) Heatchange.(heatcapacity 4.2J/g/0C anddensity1g/cm3

60x4.2x∆T =AnsinJorkJ
(ii) NumberofmolesoftheacidH2Aused

0.5x30=0.015
1000

(iii) Heatofreaction∆H2ofonemoleoftheacidH2A withSodium hydroxide

∆H2 =C (i) =Ans
C(ii)

Or
60x4.2x∆T=Ans.(inJorKJ)

C(ii)

(d) ∆H3 forthereactionH2A(s)+2OH-(aq) 2H2O(l)+A2-(aq)
∆H3 =∆H2 +∆H2 =Ans(-vekJ/mole)

3 Observations Inferences
(a) Colourlesssolutionformed Colouredionsabsente.gCu2+,Fe2+,orFe

3+ absent
(b) Nowhiteprecipitateformed Pb2+’Al3+,Zn2+,Mg2+ OrCa2+absent

(c) Whiteprecipitateformed Cl-,SO4
2-,SO3

2-,orCO3
2+present

(d) WhiteprecipitateformeddissolvesinHCl
(aq)

SO3
2-orCO3

2-present

(e) PurpleKMnO4 is(aq)decolorizedor
changes tocolourless

SO3
2-presentOrReducing

(f) GreensolutionformedOR Colour
changesOrangetogreen

SO3
2-presentOrReducing

NOVEMBER2005
MARKSCHEME

1. (a)
Time(min) 0 ½ 1 1½ 2 2½ 3 3½
Temp(0C) 82 73 69 68 68 68 66 65
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1Markforethetwoaxis
1markforallpointscorrectlyplotted
1markforplotoccupying¾ofthegridprovided

b). 680C
2

I II
InitialtemperatureofsolutionKT1(0C) 26 26

InitialtemperatureofsolutionLT2(0C) 25 26

HighesttemperatureofmixtureT3(0C) 30.5 31

Averageinitialtemperature(0C) 25.5 26

Changeintemperature∆T(0C) 5 5
(5marks)

Table1
½markforeachentry

a). Average5+5=5
2 (1mark)

b). Heatchange=50x4.2x5(1)
=1050Joules (2marks)

c). NumberofmolesofacidL
1050
143.4x1000
=0.0078125 (2marks)

d). 25cm3 =0.0078125moles
=0.0078125x1000

25
=0.3125M (2marks)

e). RelativeformulamassofacidL
60=0.3125–(L)
R.F.M
R.F.M =192(l)

(2marks)

3 Observations Inferences
(a)
(i)

Crackingsound
Colourlessliquid
Gaswithpungentsmell
Colourlessgasisproducedwhich
changesmoistredlitmuspaperblue
(2marksforfourcorrectobservations

Nishydrated
abasicgasisformed
(½markforeach)
(correctinference)

(i) WhitePpt(½) Al3+orPb2+ions,Mg2+ionspresent

(ii) Nowhiteprecipitateisformed Al3+ ion; Mg2+ ionpresent;Pb2+ ions
absent

(iii) WhitePpt SO4
2-,SO3

2- CO3
2- Cl-1markfortwo(2

marks)
(iv) WhitePpt
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persists(l) SO4
2-ionpresent–(l) (2marks)

b(i) Aclearcolourlesssolution(l) Saltissoluble(l) (2marks)
Acidsolutionisformed(1)

(ii) Noeffervescence(l) (H+absent(l) (2marks)

(iii) Whitesolidformed(l)
Slightlysolubleinexcess(½)
OnadditionofNaHCO3

Thereiseffervescence(½)
Colourlessgas(½)
Givemaximum 2marksforobservations)
(3marks)

Acidsolutionisformed(1)

NOVEMBER2006
MARKSCHEME

1. Table 1
(i)

Volumeofwaterinthe
boilingtube(cm3)

Temperature at which
crystals ofsolid A first
appear(0C)

SolubilityofsolidA
(g/100gwater

4 66-67 112.5
6 56–57 75
8 49–50 56

10 44–45 45

1markfortempvaluewithinrange
½markforeachvalue±20C
½markforeachvalueofsolubilitycorrectlycalculated

(ii) - S–1;P–1;C–1

(iii) 63± 0.50C

I II III
Finalburettereading 24.40 48.60 26.20
Initialburettereading 0.00 24.40 26.40
VolumeofsolutionB used(cm3) 24.40 24.40 24.20

(Awardforeachtitrevalue±oftheteachersvalue
I 24.20+24.20 = 24.20cm3

2
II 0.06x24.20 =1.45x103moles

1000
III 1.45x10-3x5= 3.63x10-3moles

2
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IV 3.63x10-3x10
=3.63x10-2moles
=4.5

x10-2

=124

(iii) DxH2O
90+18x=124

X=34
=1.9

=2

2.
Observations Inferences

(a) Colourlessliquidcondensesoncool
parts of test tube. White solid
remains

Probablyhydratedsalt/compound(1)present

(b) -Colourlessfiltrate(½)
-Whiteresidue

Compoundsparinglysoluble

(i) Solutionturnspink

(ii) Noeffervesnce

(iii) Whitepptformed

(iv) Nowhiteppt

CompoundisbasicOH-,HCO3orCO3
2-present

OH-presentorHCO3orCO3
2-absent.

Ca2+,Ba2+,Pb2+ present (2mksforallthree1mk
for2

Ba2+presentorCa2+orPb2+

3.
(a)Burnswithluminous(yellow,smoky)

flame
Unsaturated compound OR Long chain
hydrocarbon

- C=C-/-C=C-OrHydrocarbonwith

highC:H ratioOraromaticcpd
- NB – Each these tied to burning with

smoky/sootyflame
(b)(i)PurplePotassium manganate(VII)is

Decolourised(changesfrom purple
tocolourless

Alkeneoralcoholpresent
- C=C-orR–OH

(ii)Brownbrominewaterisdecolorized(
Changesfrom redtoColourless)

Alkenepresent//-C=C–present

NOVEMBER2007
MARKSCHEME
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1. a).
I II III

Finalburettereading 21.8 21.6 43.6
Initialburettereading 0.0 0.0 22.0
VolumeofDused(cm3) 21.8 21.6 21.6

(3marks)
i). 21.6+21.6

2 = 21.6cm3 (1mark)

ii). R.F.M ofNa2CO3 = 106
Conc. 8 = 0.075M

106
iii). MolesofNa2CO3 25x0.075M

1000
= 0.001875

MolesofH2SO4 = 0.001875
Conc.ofH2SO4 = 0.001875x1000

21.6
= 0.0868M

(2marks)
iv). 0.0868x10 = 0.868M

(1mark)
b). i).

Test-tubenumber 1 2 3 4 5 6
VolumeofsolutionA(cm3) 2 4 6 8 6 4
VolumeofsolutionC(cm3) 14 12 10 8 10 12
InitialtemperatureofsolutionC(0C) 20.5 20.5 20.5 20.5 20.5 20.5
Highesttemperatureofmixture(0C) 23 25.5 28.0 29.5 26.5 24.5
Changeintemperature∆T 2.5 5.0 7.5 9.0 6.5 4.5

ii). Graph
(3marks)

iii). I ∆t=9.5+0.10C (1mark)
II Maximum volumeofA=7.6cm3+0.1

iv). I Molesofsulphuricacid=7.6x0.868
1000

=0.0066moles (1mark)
II Heatevolved = 16x4.2x9.5

= 638.4joules
MolarHeat =638.4

0.0066
= 96.727272KJmol-1 (2marks)

2 Observations Inferences
(a) Gaswithpungent/irritating/chokingsmell

isproducedwhichchangesmoistblue
litmuspaperturnsred
Colourlessliquidformedoncoolpartof
testtube
Solidturnsreddishbrown

hydratedsalt
acidicgasevolved

(b)(i
(ii)

ReddishbrownsolutionpH1,2,3
Brownprecipitateinsolubleinexcess
Brown/Blacksolidformedorsolution

stronglyacidic
Fe3+
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(iii)
(iv)

Changesfrom yellowtobrown
Whiteprecipitatesettlesatthebottom of
thetesttube

Iodideions/I-ionspresent

3 Observations Inferences
(a) Clearblueflame saturatedlowcarbonorganiccompound

(2marks)
(b) Noseparationorformsasolution

twoliquidsaremiscible
Mixtureismiscibleorpolar
organiccompound(1mark)

(c) Noeffervescence LiquidnotacidicorabsenceofH+ (2marks)
(d) Solutionchangesfrom orangeto

green
Fislikelytobe
AlcoholorR-OH (2marks)

NOVEMBER2008
MARKSCHEME

1. PROCEDURE

TABLE1 (4Marks)

Awardatotalof4marksdistributedasfollows

i). Completetable (1mark)
ii). Tablewith10readings (1mark)

a). Penalties
i). Penalize½ km onceforanyspacenotfilledsubjecttoatleast5readingsbeinggiven

otherwisepenalizefully
ii). Penalize½markforunrealistictemperaturereading(i.e.from t=omintot=2m ifreading

ofT400CorT>40OC)forthewholetableonce.
iii). Iftemperaturereadingareallconstantfrom t=otot=5minpenalize½markoncomplete
table
iv). Penalise½markoncompletetableiftemperaturereadingatt=30miniseitherthesame

ongreaterhigherthanthetemperaturereadingatt=2min
v). If2ormorerowsoftemperaturereadingaregiven,penalize½ markoncompletetable

andmarktablebasedontherow usedtoplotthegraph.However,ifthegraphisnot
drawnthenmarkthefirstrowofreadings.

b). Useofdecimals (1mark)
i). accepttemperaturereadingsandaward1markonly.Ifconsistencygiveneither

aswholenumbersato1decimalplaceotherwisepenalizefully
ii). Reflectandward0markifdecimalplacehasothervaluesotherthana‘0’or‘5’e.g.20.2,

18.9

c). Accuracy
ComparetheS.V.tothecandidatestemperaturereadingat2minandaward1markifthereading
iswithin+2.00CoftheS.V.otherwiseawardzeromark

Note
S.Vreferstotheteacher’stemperaturereadingsatt=0minwhereallthefiveinitialtemperature
readingarethesameorthetemperaturereadingatt=2minutesincasethe5initialtemperature
readingsarenotthesame

d). Trends (1mark)
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Awardtwohalvesasfollows
i). Iftemperaturereadingfrom 0to2minareconstantaward½markoratleastfrom E-1
ii). Award½ markiftemperaturereadingsfrom t=3mintot=5minshowsariseafterthe

initialdropwithoutanotherdrop

Note
i). Thereactionisendothermicahencetemperaturemustdropifnotpenalize½ (in3

minutes)ontrend.i.e.toawardthe2nd½markforthetrendtheremusthavebeenadrop
intemperatureafter2½minutes

ii). Rejecttrendinthe2ndpartofthetabletheadditionofsolidAtotheacidotherwiseaccept
aminimum oftworeadingsiftheyarelowerandshowarise
- Showthetickaccuracyonthetable

GRAPH
Awardatotalof3marksdistributedasfollows
a). Labelingofaxes……………………………… ½mark

award½markonlyifbothaxesarecorrectlabeled(i.e.temperatureonverticalandtime
onhorizontal)

Penalties
i). Penalisefullyforinvertedaxes
ii). Penalisefullyifwrongunitsareusedotherwiseignoreifunitsareomitted

/notused
iii). Penalisefullyifoneaxisiscorrectlylabeled

b). Scale…………………½mark
Conditions

i). Areacoveredbyplotsshouldbeatleasthalftheprovidedonbothaxesi.e.atleast5big
squaresonverticaland4½bigsquaresonhorizontal

ii). Scaleintervalsmustbeconsistent
iii). Scalechosenmustbeabletoaccommodateallpointsorplotswhetherplottedornot

checkrangeofreadingsontheaxes.

Note
Penalisefullyifanyoftheaboveconditionsarenotmet

c). Plotting………………………………………………….1mark
i). If10or9pointsarecorrectlyplottedaward1mark
ii). If8or7pointscorrectlyplottedaward½
iii). Iflessthan7pointsarecorrectlyplottedaward0marks

2. Ifscaleintervalchangesmarkplots(ifany)withinthefirstscaleintervalandtreattorest
oftheplotseveniftheaxesareinvertedorinterchangedandawardaccordingly

d). Thelinesandextrapolation ……………………….(1mark)
i). Award½markiftheplotsarejoinedbytwostraightlines,acceptthelinesofbestfit
ii). Awardanother½marksifforextrapolationwhereeachofthetwolinesisextendedtothe

2½minutesmark
iii). Acceptlinesandextrapolationeveniftheaxesareinverted

Temperature
(OC)

∆T

Temp
(OC)

Temperatur
e(0C)
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Table1
Time
(min)

0 ½ 1 1½ 2 2½ 3 3½ 4 4½ 5

Temp
(0C)

18.
0

18.0 18.0 18.0 18.0 X 13.0 13.0 13.5 13.5 14.0

ii). ∆T=Correctreading60C 1mark

Temp
(OC)

Time(minutes)

Temp
(OC)

Time(minutes)

Temperature
(OC)

Time
(minutes)

Temp
(OC)
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Conditions
a). Acceptthecorrectvalueof∆T from anextrapolatedcorrectgraphwithorwithout

showingonthegraphfor1mark
b). award½ markforcorrectshowingonanextrapolatedcorrectgraphifreadingfor∆Tis

wrongormissing
c). Ignoresignfor∆T
d). Penalise½markforwrongunitsusedotherwiseignoreifnounitsareused/shown
e). Rejectreadings/showingfrom awronggraphandaward0markfor∆Treject∆Tif

comingfrom thetableorwronggraphbutacceptin(iii)belowifusedcorrectly
f). Reject∆Tiffrom thetableorwronggraphbutacceptifitisusedcorrectlyotherwise

penalizefullyif∆Tisstrange

iii). ∆H=MC∆T √(expression)
=20x4.2xAnswer(ii)above(6)
=504joules

Or
∆H=MC∆T
=20x4.2xAnswers(ii)above

1000
=CorrectAnswer

Table2
I II III

Finalburettereading 16.50 32.20 32.20
Initialburettereading 0.00 16.00 16.00
Titre(cm3) 16.50 16.20 16.20

Awardatotalof5marksdistributedasfollows

(i) AverageTitre=16.20+16.20 =16.20cm3

2
(ii) Thenumberofmolesof:

I MolesofNaOH used=0.1xTitre
1000

II MolesofNaOH:HCl=1:1
Moles ofHCl=AnsIaboveOrMolesofHClin25cm3ofsoln=AnsIabove.

III AnsIIx250 =correctanswer
25

Or
AnsIIx10 =CorrectAns

Conditions
i). Penalise½markforwrongtransferofanswer(II)
ii). Penalisefullyforstrangefigure
iii). Answerasexpectedotherwisepenalize½mark(don’tworkataccuracy,d.p)for

wronganswer

Notes
i). Awardfullyifcorrectanswergivenisbasedonstatementimplying

multiplicationoften

IV). 2x20
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1000 = 0.04
Answerasexpectedotherwisepenalize½mark

V) MolesofHClreactedwithsolidA=AnsIV–AnsIII
=CorrectAns

Conditions
Answer(IV)IIImustbetransferredintactotherwisepenalize½markforwrongtransferofeither
ofitem orboth.Howeverforstrangefigurespenalizefully.
Note
i. Ifsolubleordissolveisnotgivenbutbluepptmentionedacceptandaward1markfor

bluesolution
ii. Ifpptanddissolvearenotmentionedbutacandidatementionsdeepblue solution
inexcesscredit½markandrejecttheinference.

c). Ans(iii)ProcedureA=Correctans
ANSv UNITSjMol-ORKjMot

Or
Ansv=AnsiiiprocedureA
:IMoleofHCl=Ans(iii)ProcedureA

AnsV
=CorrectAns

JMol-1

Or
Ansv=Ans(i)ProcedureA(Joules)
;1MoleofHCl=Ans(iii)ProcedureA

AnsVx1000
Jmol-1 orKJmol-1

2 Observations Inferences
a Greensolidturnsblack/Greensolidforms

blacksolid/residue;Colourlessliquidforms
on the cooler part of the test tube/
Colourlessvapourcondenses onthecooler
partofthetesttube;Bluelitmusturnsred;
Redlitmusremainsred/thesamecolour.
Penalisefullyforcontradiction on colour
properties
Rej. Colourless liquid condenses /
colourless vapour forms/moisture
condenses/No effect on red litmus/Red
litmusremainsthesamecolour

- Hydratedsalt/compoundorcontain
waterofcrystallization(Tiedto
colourlessvapourcondensing)Acidic
gasproduced(Tiedtobluelitmus
turningred.

b Blacksolid /residue reactsdissolvesto
form green solution Or Green solution
formedIgnore–NoeffervescenceRej.Blue
solution/Nochange/reaction

Blacksolid/residueisbasic/Coloredion
present/orCu2+,Fe2+ ionspresent

c(i) Blueppt/suspension/solidformed/Blue
pptdissolvesinexcessaqueousammoniato
form adeepbluesolution

Cu2+ Present (tiedtobluepptanddeep
bluesolution
Must

(ii) Effervescence occurs / bubbles formed/
Fizzing;Rejhissing/Brown/reddishbrown
solid deposited/ Green solution turns
colourless/Testtubebecomeswarm /hot

EisametalabovecopperintheECS/
MetalEdisplacescopper/metalEismore
reactivethan cooper/metalEreduced
Cu2+ ionsto Cu (Tiedto brownsolid
deposit)
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3 Observations Inferences
a Burnswithayellowsootysmokyflame

½mark
Burnswithaluminoussooty/smoky
flame

–longchain/unsaturated
organic/hydrocarbonwitha
highC:H ratio C=C or-C=C½marks

Reject
C=C,C=C
Carbon to carbon double ortriple bond in
words
Alkaline/alkaline

b Dissolves/solubletoform acolourless
solution

Polarorganiccompound
NoteAcceptsoluble
/substance/salt/compoundpresent

c(i) Effervesnce occurs or bubbles are
formed

R–COOH/H+/H3O+

Accept-Acidiccompound/solution
Organiccompound;Carboxylicacid

(ii) Orange colourK2Cr2O7 solutionpersists
/remain thesame/orange/orange
colour
Rej–Yellowusedinplaceoforange
K2Cr2O7notdecolourised

R–OH absent
Note:Penalisefullyifanyotherfunctional
groupsarementioned

(iii) PurpleKMnO4 solnisdecolorized or
KMnO4 soln changesfrom purpleto
colourless
Note:RejSolutionremains/becomes/
turnscolourless

-C=C-/ C=C-present

Acceptforunsaturated organic compound
present

NOVEMBER2009
MARKSCHEME

1.
I II III

Finalburettereading 22.20 21.50 22.50
Initialburettereading 0.00 0.00 1.00
VolumeofsolutionCused(cm3) 22.20 21.50 21.50

(4marks)
a). i). AveragevolumeofsolutionCused

=21.50+21.50
2

=21.50 (1mark)
ii). Molesofsodium hydroxideintheaveragevolumeofsolutionCused.

100cm3ofsodium contains0.3molesofNaOH
21.50cm3ofsolutioncontains0.3x21.5

1000
= 0.00645moles (1mark)

iii). Molesofhydrochloricacidin25.0cm3ofsolutionD
=0.00645moles (1mark)

iv). MoralityofhydrochloricacidinsolutionD.
25cm3ofsolutioncontains 0.00645molesHcl

0.00645x1000
100cm3ofsolutioncontains 25
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=0.25M (1mark)

Table2
I II III

Finalburettereading 21.50 20.90 20.90
Initialburettereading 0.00 0.00 0.00
VolumeofsolutionDused(cm3) 21.50 20.90 20.90

(4marks)

b). i). AveragevolumeofsolutionDused
20.90+20.90

2 =20.90cm3 (1mark)

ii). MolesofhydrochloricacidinaveragevolumeofsolutionDused1000cm3of
solutioncontains0.258molesofHCl
20.90cm3ofsolutioncontains 0.258x20.90moles

1000
=0.0054moles (1mark)

iii). Molesofthemetalcarbonate,solidAin25.0cm3ofsolutionA.
Moleratioofacidtocarbonate2:1 (1mark)
½x0.0054
=0.0027moles (1mark)

iv). Thesolubilityofthemetalcarbonateing/100gofsolution
massofcarbonate=0.0027x74
in25.0cm3ofsolution=0.1998g
100gofsolutionwillcontain 0.1998x100gofcarbonate

25
=0.7992g/100gofsolution (1mark)

2. a).
Observations Inferences
Colourlessliquid hydratedsalt/compoundorcontains
Condensesonthecoolerpartsoftesttube waterofcrystallization(Tiedto
Gasproducedformswhite Colourlessliquidformingafter
fumeswithfumesHCl.(2marks)Or condensation
solid sublimes/formsawhitesublimate Ammoniagas(NH4

+)present(tiedto
whitesolidformedonthecoolerparts gasformingwithHCl
ofthetesttube

b). i).
Observations Inferences
Whiteppt.insolublein Pb2+orAl3+Present(1mark)
Excessaqueousammonia(1mark) Note:IgnoreMg2+ ifmentionedas

aspresent.Penalise ½mark
foreach

Contradictoryiongiventoamaxpenalty
of½mk.
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ii).
Observations Inferences
Nowhiteppt/Nowhitesolid Pb2+absent
Nowhitesuspension Noeffervescence/Nobubbles

orAl3+presenttiedtowhiteppt Note:ifacandidatementions
Pb2+in

Rej.Noobservablechange PlaceofAl3+ presentcredit½
Noppt/change/reaction CO3

2- andSO3absent Tiedtono
Nowhitesubstance Effervescence.(2marks)
Colourlesssolnformed NB.Toaward‘Al3+presentitmusthave
Solnremainscolourless beencreditedinb(i);Toaward
Nocolourchange Pb2+absentitmusthavebeen

mentionedaspresentinb(i);Ignore
mentionofAg+absent

iii).
Observations Inferences
Whiteppt/solid/suspension -SO4

2-present
whichdoesnotdissolveonboiling -IfacandidatementionsCl-

without
givingSO4

2-presentaward½mark
Penalisefullyforanycontradictoryion

(1mark) Formulaeoftheionmustbegiven
correctlyinalltheaboveinferences.

Rejionsgiveninwordsonly (2
marks)

3. a). Observations Inferences
Whitesoliddissolvesto Fisanonpolarcompound
form acolourlesssolution (1mark) (1mark)
Acceptacolorlesssolutionformed
Withoutmentionofdissolveorsoluble
For1mark
Formsasolution/clearsolutionwithout
Mentionofdissolveorsolublefor1mk

i) Observations Inferences
PH =7 Neutralsolution

(1mark) (1mark)
Note:Ignorementionofcolour Accpt:Solnneitheracidicnoralkaline
ofmixture;RejectpHrange Rejbasicusedinplaceofalkaline

ii).
Observations Inferences

Noeffervescence/Nobubbles(1mark) H+absent
Acceptsolnnotacidicfor½mkinthe
absenceofH+absent
IgnoreR–COOHabsent
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b). i). Observations Inferences
Effervescencegivingoffa Carboxylic/alkanoicacidpreset
Colourlesssolutionformed Or–COOHpresent/H+/H3O+

AcceptFizzingusedinplaceof
Effervescenceorbubblesfor

(1mark) (1mark)

ii) Observations Inferences
Doesnotturngreen.Orange Alcoholabsent/R-OH
ColorofK2Cr2O7(1mark) Rej–OH(2marks)
Notebothinitialcolourand
Finalcolourmustbegiven
Otherwisepenalizefully
Accpt:Orangecolourof
K2Cr2O7solutionpersists/
remains;

Rej:Yellowusedinplaceof
orange

iii).
Observations Inferences

Brominewaternotdecolourised C=C/ -C=C-absent
Acceptyellow/Orange/red Acceptunsaturatedorganiccompoundabsent
colourofbrominewaterpersists for½mk.Penalisefullyforanycontradictory/

functionalgroups
/remains (1mark) (1mark)

NOVEMBER2010
MARKSCHEME

Q1. Table1………………………. 5marks
a). Completetable…………………. 1mark

NOTE;i). Incasetherewaswrongarithmetic/substrationinthetable,usethecorrect
valuesinaveragingforthefinalanswer.

ii). Wheretherearetwo possibleaveragetitlesusethevaluewhich givesthe
candidatesmaximum credit.

iii). Ifwrongvaluesareaveraged,pickthecorrectvalues(ifany)followingthe
principlesofaveraging,averageandawardaccordingly.
e.g.1S.V=15.80cm3

Conditionsvaluesare15.4cm3,15,6cm3,15.8cm3

Candidatesworking
Either 15.4+15.6+15.8

3
=15.60cm3 (1mark)

OR 15.4+15.6
2

=15.5cm3 (1mark)
Examinertopick =15.6+15.8 =15.7cm3

2 (1mark)
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2S.V =15.50cm3

Candidatesvaluesare15.8,15.6,15.6
Candidatesworking

15.6+15.6
2 =15.6cm3 ½mark

3S.V=15.90cm3

Candidate’svaluesare16.0,15.8,and15.6
Candidatesworking

15.8+15.6
2 =15.70cm3

Andaward1markinsteadof½markifthecandidatesvalueareused

CT–1;D -1;A –1;PA–1;FA -1

CALCULATIONS
i). No.ofmolesofNaOHin25cm3ofsolutionB = 2x25

1000
MolesofNaOHin250cm3ofsolutionD =2x25

1000
HenceConc.ofsolutionD=2x25x1000

1000 250
=0.200mols

Or
ConcofsolutionD=2x25x1000

1000 250
=0.200molL

Or
McVc =MdVd=M1V1=M2V2/MgVg=MdVd

Md(OrM2)ormd=2x25
100

Or
ConcofsolutionD=2x1

10
=0.200mol-1

iii). MolesofNaOHin25cm3ofsolutionDused
=Ans(II)x25

1000

Molesofalkanoicacidused=1/3xans(II)x25
1000

HenceconcofsolutionC=1/3xans(II)x25x1000
1000 Titre

=correctans.
OR
ConcofsolutionC=1/3xans(II)x25

Titre
=Correctans.

OR
MaVa =1/3 =Ma=1/3xans(II)x25
MbVb Titre

=correctanswer
iv). Molarmassofthealkanoicacid
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=25.0
Ans(III)

=Correctanswer

Note: i). Penalise½markforwrongtransferofans(III)otherwisepenalizefullyfor
strangefiguresused.

ii). Penalise½markforwronganswerifarithmeticerrorisoutside+5unitsinthe1st

d.p
iii). Penalise½markforeitheromissionofthe(g)unitsorforwrongunitsused

Procedure
TableII……………………….6marks

GRAPH
a). Labellingofaxes………………………………………. ½mark

toawardthe½markbothaxesmustbycorrectlylabelled

Conditions
i). Penalisefullyforwrongunitsusedotherwiseacceptcorrectlabeling evenifno

unitsareshown
ii). Penalisefullyifonlyoneaxisiscorrectlylabelled
iii). Changeintemperature(∆T)mustappearontheverticalaxisandvolumeof

solutionAonhorizontalaxis,otherwisepenalizefullyforinvertedAxes
iv). Rejectlabeling ofaxes iftemperature alone is used instead ofchange in

temperature(∆T)inverticalaxis.

b). Scale…………………………………………………… ½mark
i). Areacoveredbytheactualplotsmustbeatleast3½bigsquare(verticalaxis)by

4½bigsquare(horizontalaxis)
ii). Thescaleinternalmustbeconstantoneachaxis
iii). Scalechosenmustbeabletoaccommodatetheplots,whetherplottedornot

(chalktherangeofvaluesonbothaxes)
NB: i). Penalisefullyifanyoftheaboveconditionsisnotmet

ii). Awardforthescaleeveniftheaxesareininterchangedsolongasthe
aboveconditionsaremet

c). Plotting……………………………………………….. ½mark
i). For5or6pointsplottedcorrectlyaward1mark
ii). If4or3pointsarecorrectlyplottedaward½mark
iii). Forlessthan3pointscorrectlyplottedaward1mark
iv). Ifthescaleintervalchanges,maketheplots(ifany)inthefirstscaleintervalonly.

Considertherestoftheplots(Ifany)aswrongplots
v). Acceptthecorrectplotseveniftheaxisareinverted/interchanged

d). Theline/shape…………………………………….. 1mark
Conditions
i). Award½markforstraightlineshowingarisk
ii). Awardanother½markforanextrapolatedlineshowingadrop

NB: Acceptlinesofbestfit
iii). Iftheaxes,areinterchanged/invertedrejectthelinesandthereadingsfrom the

graphin(b)butacceptthereadinginsubsequentworkingsin(c)and(d)

Award1mark

∆T
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iv). Acceptanyoneofthefollowingfor½mark

b). VolumeofsolutionA=Vcm3

NB:
i). AcceptcorrectreadingofVwithorwithinshowingonextrapolatedgraphfor

1mark
ii). Ifshownonthegraphcorrectlybutreadingiswrongornotgivenawardonly½

markforcorrectshowingonthegraph
iii). Penalise½markforwrongunitsotherwiseignoreifunitsnotgiven
iv). IfvalueofV>25cm3rejectandaward
vi). RejectshowingandreadingofVfrom awronggraphbutacceptin(c)belowif

needcorrect

c). VolumeofB=30–Ans(b)above(30–v)
correctans.

NB; i). Vof30cm3isunrealisticandunacceptableandhencepenalizefullyand
consequently.Rejectworkinginbothd(i)andd(ii)below andawardo
markineachcase

Award1mark

VolumeofsolutionA(cm3)

∆T

Award1mark

VolumeofsolutionA(cm3)

∆T

Award1mark

VolumeofsolutionA(cm3)

∆T

Award1mark

VolumeofsolutionA(cm3)

∆T
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ii). Penalise½ markforwrongunitsandanother½ markifworkingnot
shown

d). i). RatioofvolumeAandB
=Ans(b);Ans(c)
Or
Ans(c);Ans(b)
=1:1

NB: Ifratioisnot1:1penalise½ markbutaccepttheratioind(ii)ifused
correctly

Molesofacidused=MolesofNaOH
Molarityofacid=2xAns(c)x 1000

1000 Ans(b)
=corr.Ans

OR
ConcofsolutionA=2xAns(c)

Ansb
=CorrectAns

OR
MAVA=MBVB

MA =2xAns
Ans(b)

=Corr.Ans

Conditions
i). Acceptanswertiedcorrectarithmeticotherwisepenalise½mark

forarithmeticerroroutside+2marksinthe1std.p
ii). Penalise½markforwrongtransferofansin(c)or(b)inbothotherwisepenalisefullyfor

strangefigureineither

NB: Penalisefullyforanycalculationnotedbeyondtheexpectedans.

2 Observation Inferences
a(i) Whiteppt B2+Ca2+,Ba2+,Ifallthe3given2marks

Ifonly2given–1mark
Ifonly1given–½mark
Note:foranycontradictorymarkoutof1½ ,penalize½
markforanycontradictory

ii) White ppt which dissolves in
excess.
rejectresidue
Suspension
Acceptwhitesolid

Pb2+,NB:CreditPb2+ onlyifmentionin(i)above,penalize
fullyforanycontradiction

iii) WhitePPt -FcontainsSO4
2-,Cl-,SO3

2-,Cl-,orSO4
2-,Cl-,

SO3
2-,CO3

2-,4ionsgiven–1mark
3or2ionsgiven–½mark
ionsgiven–0mark

Penalties



111 ChemistryPracticalStudyPack 1989 -2016

PenalisefullyifcandidateE containstheaboveions–
penalize½markforcontradictoryions

iv) YellowPPt Pb2+

Penalisefullyforanycontradictoryions
bi) Burns with a smoky/sooty

flame/sootyflameAccept–yellow
sooty

-C=C-/-C=C-

Accept;longchainhydrocarbon,
carbon;hydrogenratio
Penalisefullyforanycontradictoryfunctionalgroup.

(ii)I I pHis1or3acceptredfor½mk
but reject inference given but
reject inference given on its
strengthRejectPHrange,penalize
Fullyforcolourandcorrect
PHNB:Ifawrongcolour

stronglyacidic
Reject–acidicgivenalone
G–isastrongacid
ignore–carboxylicacid

II KMnO4decolourised
OrKMnO4turnsfrom
Purpletocolourless
Reject
KMnO4turnscolourless
Solutionturnscolourless
Solutiondecolourised
Solutiondiscolurised

-C=C-or–C=C-
R–OH½
Rejectthegroupsinwords–OH
Penalise½mkforeachcontractor
functionalgroup

iii Effervescence /bubbles /fizzing
odourlessgas
odourlesstodifferentiatebetween

SO2&CO2

Reject;Hissing
Odourlessmentionedalone

CO3
2-presentinF(tiedtopart(a)(iii)

Ignorementionofacid
ii).Penalisefullyforcontradiction
iii).Theinferenceistiedtoeffervescence
bubblesandodourless

NOVEMBER2011
MARKSCHEME

Conditions(ii)
a) Value1.60mustbeintactotherwisepenalizefully
b) Ans.Shouldbeatleast3dec.place
c) Penalise½markforarithmeticerrorifoutside+2unitsinthe3rddepth

d) Unitsmaynotbegivenbutifgivenmustbecorrectpenalize½markforerrorsunitsused

1 2 3
Finalburettereading 29.70 33.40 44.60
Initialburettereading 0.00 4.00 15.30
VolumeofsolutionAused(cm3) 29.70 29.40 29.30

ii).ConcentrationinmolesperlitreofthedibasicacidinsolutionA
RelativemolecularmassofAis126.
1.60x1000 1.60 1.60x1000 1.60x4
250 =6.4 126 =0.0127 126 126 126

6.4 molesinalitre =0.051M
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126 =0.05 0.0127x1000
250
=4x0.00127
=0.051

2marks
iii). Molesofthedibasicacidused;

Answerin(ii)abovexlitre
1000

=correctanswer 1mark

iv).Molesofsodium,hydroxidein25.0cm3ofsolutionC
Ansin(iii)abovex2

=correctanswer
1mark

v).Concentrationofsodium hydroxideinmolesperlitre
Answer(iv)abovex1000 Answer(iv)abovex40

25
Correctanswer Or Mb=Ans(iv)abovextitrex2

25
Correctanswer

Or Ans(iv)xtitre
Mbx25

=Correctanswer

i). Calculatethe;
i). AveragevolumeofsolutionAused;

1stConicalflask 2ndConicalFlask

Finalburettereading 21.20 33.60
Initialburettereading 9.70 21.20
VolumeofsolutionAused(cm3) 11.50 11.40

ii). Molesofthedibasicacidused:
Ans(ii)procedureIIxtitre(table2)

1000
= Correctans

1mark
iii). Molesofsodium hydroxidethatreactedwiththedibasicacid

= Ans(ii)abovex2
= Correctans

1mark
iv). Molesofsodium hydroxidethatreactedwith25.0cm3ofsaltBinsolutionB;

=Ans(iv)procedureII=Ans(iii)above
=Correctans.

2marks
v). GiventhatImoleofsaltBreactswith2molesofsodium hydroxide,calculatethe;

I. NumberofmolesofsaltBin25.0cm3ofsolutionB
Ans(iv)above

2
Correctans

1mark
II. ConcentrationinmolesperlitreofsaltBinsolutionB

AnsIabovex1000
25
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AnsIabovex40
=Correctans

1mark
III. RelativemolecularmassofsaltB;

= 4.75
AnsinIIabove

=Correctanswer>and>140penalise½markforans

2. a).i). Observation Inferences
Gasthatturnsmoistlitmuspaper NH4

+present(tiedtoredlitmus
Bluegivenoff turningblue)
Condensesonthecoolerpartsof SolidDishydrated/SolidD
Thetubetoform colourlessliquid containswaterofcrystallisation
Droplets (tiedtoideaofcondensation)
Whitesublimateformedsolid
Sublimestoform whitesublimate
Agasgivenoffthatturnsmoistblue
Litmuspaperred
Abrownresidue/solidformed

NB: Ignorementionofanyotherionspresent

ii). Observations Inferences
Yellow/brownsolutionformed Fe2+oxidizedtoFe3+

OnadditionofH2O2solution or
Brownpptformedwhichisinsoluble Fe3+formed
InexcessNaOHsolutionNB:ignore AcceptFe3+presentin
Mentionofinitialcolourofsolution mixtureofFe2+in
unless Itcontradictory solution
NB:RejectFe3+present/solidorsolutionDcontainsFe3+

b).i). Observations Inferences
Awhitepptformed SO4

2-,SO3
2-CO3

2-present
NB:Penalise½markforeachcontradictoryionsforamaxof(1½mark)

ii).Tothemixtureobtainedin(i)above,addabout5cm3of2M nitricacid(V)acid
Observations Inferences
Effervescesoccurs/bubblesof SO3

2-presents
Gasseen
Thewhitepptdissolvesdisappears NB:creditonlyifcorrectlyinferred
Correctinferencetiedtoeitherobservationorboth
Penalise½markforeachcontritiontoamaxof1mark
IgnoreSO4

2mentionedasabsent

iii). ToportiontwoofsolutionEinatest-tube,add2dropsofacidifiedpotassium dichromate
(VI)andwarm themixture

Observations Inferences
AcidifiedK2Cr2O7solution SO3

2-presents
Changesfrom orangetogreen NB:creditonlyifcorrectlyinferred
Correctinferencetiedtoeitherobservationorboth
Penalise½markforeachcontritiontoamaxof1mark
IgnoreSO4

2mentionedasabsent

3 a). Observations inferences
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Burnswithablueflame RejectC=C/C Cabsent
Saturatedorganiccompound/organic
CompoundwithlowC:Hratio
Absenceofunsaturatedorganiccompound
IgnoreR-OHifmentioned

b). Observations Inferences
Noofeffervescence/Nobubbles AbsenceofH+orliquidisnotacidic
/Nooffizzing
Ignoredoesnotdissolved AbsenceofR-COOH
Noreaction IgnoreH3O+ifmentioned
Reject:Nohissingonit’sown

c). Observations Inferences
K2Cr2O7changesfrom orangeto R-OH
green/solutionchangesfrom orange Reject;1–alcoholwrittenin
togreen words2-OH

Reject:solnturnsgreen,NB:Penalisefullyforanycontradictingfunctionalgroups

NOVEMBER2012
MARKSCHEME

1. QuestionI–Procedure
a). i). MolesofSodium thiosulphate(SolutionB)

0.05xAveragetitre
1000

= Correctanswer
Conditions

b). i). MolesofsolutionAin25.0cm3

Molesratio molesofA : MolesofNa2S2O3.5H2O
1 : 6

MolesofA =1
MolesofNa2SO3SH2O
MolesofA =ansa(ii)moles

6 =Correctanswer
ii). ConcentrationofAinmolesperlitre

25cm3ofAcontainsansb(i)above
1000cm3ofAcontains

Ansb(i)x1000
25

= correctanswer
OR
Ansb(i)x40

= Correctanswer
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OR MAVA =1
MBVB 6

MA=0.05xAveragetitre
6x25

= Correctanswer

OR
Answer(b)(i)x1000=Correctanswer

25

Conditions
a). Penalise½markfrowrongtransferofansb(ii)oraveragetitreotherwise

penalisefullyforstrangefigure
b). Answermustbegiventoatleast3d.punlessitworksoutexactlytolessthan3

d.potherwisepenalise½mark
c). Penalise½markforanswerifarithmeticerrorisoutside+2unitsinthe3rdd.p
d). Unitsmaynotbegivenbutifgivenmustbecorrectotherwisepenalise½mark

forwrongunitsused
e). Whenformulaiswronglygivenintheformulamethodpenalisefully
NB: Penalise½markfortheanswersincalculationa(i)andb(ii)if

candidateworkbeyondtheexpectedanswer

PROCEDUREII
Table2–6marks
Distributionofmarks
Completetable…………………………………………. (3marks)

A. ACCURACY
Comparethecandidates1sttimereadingtotheS.Vifwithin+2saward1mkotherwisepenalise
fully
Note:
i). TheS.Vistheteacherfirsttimereading
ii). Putatick(√)onthecandidatevalueifright

B. TREND(Tiedtothetimerow)
Award(1mark)fortimereadingincreasingcontinuouslyotherwisepenalisefully

Graph
A. Labelling

Conditions
i). Acceptlabelingevenifnounitsareshown,otherwisepenalisefullyifwrongunitsare

shown
ii). Penalisefullyforinvertedaxis
iii). Penalisefullyifonlyoneaxisiscorrectlylabeled

B. Scale
i). Areacoveredbytheactualplots(includingtheorigin)mustbeatleast4x4large

squares(½thegrid)otherwisepenalisefully
ii). Thescaleinternalmustbeconsistentoneachaxis
iii). Thescalechosenmustaccommodatealltheplots
Note:
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Penalisefullyifanyoftheaboveisnotmet
Awardforthescaleeveniftheaxisareinverted

C. Plotting
Conditions
If5or6pointsarecorrectlyplotted………………. (1mark)
If3or4pointsarecorrectlyplotted………… (½mark)
Iflessthan3points…………………………… (0marks)

D. Line
Acceptastraightlinepassingthroughatleast2pointscorrectlyplottedandthroughtheoriginon
extrapolationotherwisepenalisefully

Calculations
i). Forcorrectshowingofi/tonthegraph½mark
ii). Forstatingthecorrectreading

e.gR=0.003
iii). Fort=1/correctvalue
v). Correctvalue½(Musthaveunits)

Conditions
i). Acceptcorrectreadingswithoutshowing
ii). Award½markforshowingonthegraphand1mark.Ifappliedcorrectlyintheexpressionand½

markfortheanswer
iii). Answermustbeatatleast1d.porwholeno(ifitworksout)otherwisepenalise
iv). Allowshowingofreadingforthecandidatesgraphirrespectiveofthelineaslongasthescaleis

correct(Intervals)
v). Awardwherenotshownnotstatedbutcorrectreadingifdoneforhim/her(doit)

Penalise
Penalise½markforW.Aiftheanswerisnotwithin+2unitsinthe1std.p
Correctunitsmustbeshownotherwisepenalise½mark

2. a).i). I). Observations Inferences
Awhiteprecipitate PresenceofPb2+,Ba2+,Ca2+

Only2–½mark
Penalise½markforeachcontradictoryion

II). Observations Inferences
Nowhiteppt PresenceofBa2+,Ca2+

Pb2+absent½wheretheabove
Notmentionedpenalise½markforeach
contradictoryions

III). Observations Inferences
Nowhiteprecipitate Cl-absent

Penalisefullyforanycontradictoryion
IgnorementionofS04

2-,SO3
2ofCO3

2-asabsent
ii). Observations

Effervescence/bubbled SolidcontainNO3

Colourlessgas/pungentchoking (Tiedtoredlitmusturningblue)
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Smell
RedLitmus–blue
Blue–remainsblue

3. a). Observations Inferences
Noeffervescence/nobubbles SolidFisnotacidic
Nofizzing OR

AbsenceofH+/H30+
b). i). Observations Inferences

Burnswithasootyflame Unsaturated/longchain/highC-H
organiccpdorganiccpdsratiopresent

Smokyflameorluminous Flame/Carbon–carbondouble/triple
Yellowflame bondwritteninwordsoraromaticcpds

ii). Observations Inferences
Whitesuspensions Compoundisslightlysoluble
Or Or
Whitesolidremainsundissolved Cpdispartiallysoluble

or
cpdisinsoluble/cpdisnonpolar

c). i). Observations Inferences
Effervescence/Bubbles/fizzing Themixtureisacidic

Or Or
Acceptcolorlessgasgivenoff RCOOHorH+/H3Opresent

ii). Observations Inferences
Brominewaterisnotdecolourised Carbon–carbondouble/triple

Or bondabsent
Yellow/orange/brown/red Or
Remainspersists Compoundissaturated
Brominewaterremainyellow

NOVEMBER2013
MARKSCHEME

ProcedureI.
Table1.
I. Completetable(Allreadingsrecorded)……….

i). Penalise½markonceforanyspacenotfilled,subjecttoatleast4readingsbeingsgiven
otherwisepenalize

ii). Penalise½markforunrealistictemperaturereadingeitherbelow100Cormorethan400C
att=0

iii). Penalise½markfortemperaturereading,theyshouldallbeconstantfrom t=0tot=7
iv). Iftwoormorerowsoftemperaturereadingsaregiven,penalize½markforcomplete

tablebasedontherowsusedtoplotthegraph.Howeverifthegraphisnotdrawnthen
markthefirstrowsofthetemperaturereading.

v). Iftwoormoregraphsareplotted,markthecompletetablebasedonthefirstrow.

II. Useofdecimals(tiedtoatleasttworeadings)acceptthetemperaturereadingfor½markonlyif
consistentlygivenaseither1o
i). Wholenumber ii). 1decimalpointofeither‘0’or‘5’

Otherwisepenalizefully

III. Accuracy…………………………….
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Comparethecandidatetemperaturereadingatt=0withtheschoolvalue(S.V)andaward½mark.
Ifthereadingiswithin+2CoftheS.Votherwisepenalizefully
Trend…..

Awardedasfollows;
i). ½markforcontinuousriseuptothemaximum
ii). 2nd½markfortemperaturebeingeithercontentatmaximum orconstantfollowedbya

continuousdroporcontinuousdropaftermaximum.
Graph……
Distributionasfollows.
I. correctlabelingofbothaxes………………………..

Penalties
i). Penalisefullyforinvertedaxes
ii). Penalisefullyforwrongunitsusedotherignoreifunitsareomitted
iii). Penalisefullyifonlyoneaxislabeled

II. Scale……………………………………………….
i). Areacoveredbyplotshouldbeatleasthalfofgridprovidedi.e4½by3
ii). Scaleintervalshouldbeconsistenteachaxis
iii). Allplots/pointswhetherplottedornot(checktherangeofreadingonthenote.Penalise

fullyifanyoftheaboveconditionsisnotmet
III. Plotting……………………………..

Conditions
i). If8or7correctlyplotted………
ii). Ifonly6to4pointscorrectlyplotting
iii). Iflessthan4pointscorrectlyplotted….
Note:
i). Ifthescaleintervalchangesmarkplotsifanywithinthefirstscaleintervalandthefirst

aswrong
ii). Acceptcorrectplotseveniftheaxesareinvertedandawardaccordingly
iii). Markallplotsonthegraphtoverifytheaward

IV. Line/Shape………….
i). Accept2straightlinesintersectingonextrapolationfor……………….
ii). Accept2straightlinesnotextrapolatedwhetherjoinedornotfor…
iii). Accept1stlineofbestfitonlyifitpassesthroughtheinitialtemperaturethefollowingare

theversionsacceptedeveniftheaxesareinverted.
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Highestchangeintemperature,OT.
I. i). AcceptcorrectvalueofOTfrom correctlyextrapolatedgraph

with/withoutshowing……….Provided1stlinepassesthroughtheplotatt=0i.elimited
temperature.

ii). Award½markforcorrectshowingonacorrectlyDTvalueiswrongormissing
iii). Award0maxforDTstatedfrom awronggraph

Note: a). Ignore+veor–vesignontheDTvalue
b). Penalise½markforwrongunitsotherwiseignoreifomitted

II. Timetakenforreactiontobecompleted
Acceptcorrecttimereadingfrom correctlyextrapolatedwithorwithoutshowingfor….
Ifwrongunitsoftimearegivenpenalizefully,otherwiseignoreomissionofunits

Conditions
i). IgnoretheformulaforworkingDH,butifgivenMUSTbecorrectotherwisepenalize½markwhere

wrongformulaisgiven
ii). Penalise½markforwrongunitsoromissionofunitsontheanswer
iii). AcceptcorrecttransferofDTevenifrejectedina(iii)Iabove
iv). Penalise½markforwrongarithmeticonanswerifitisoutside+200joulesor+0.2KJ
iv). Ignoreifnosignisgivenontheanswerotherwisepenalize½markforpositivesign(+)

ProcedureII
Table2…………………….
A. Completetable………………………
Conditions
i). Completetablewith3titrationsdone
ii). Incompletetablewith2titrationsdone……..
iii). Incompletetablewithonlyonetitration……………….

Penalties
i). Wrongarithmetricwhendeterminingthetitrevalues
ii). Invertedtables
iii). Burettereadingsbeyond50mlunlessexplaining
iv). Unrealistictitrevaluesbelow1mlorinhundreds
v). Penalise½markforeachtoamaximum of½mark

B. TABLE2………………………
Useofdecimals….Tiedto1strowand2ndrowonly
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Conditions
i). Accept1dpor2dpusedconsistently;otherwisepenalizefully
ii). If2dptsareusedtheseconddecimalvaluemustbe‘O’or‘S’otherwisepenalizefully
iii). Acceptinconstancyintheuseofzero’susedasinitialburettereadingi.eo,0.00.00

C. Accuracy(Tiedtocorrecttitrevalue…..
Comparethecandidate’stitrevalueswiththeS.Vandawardmarksasfollows
i). Ifatleastoneiswithin+0.1ofS.Vaward…
ii). Ifnoneiswithin+0.1butatleastoneiswithin+0.2ofS.Vaward
iii). Ifnovalueiswithin+0.2award0marks

Note:
Ifthereis;

i). wrongarithmeticorsubtractioninthetable,thencomparetheworkedout.
Correctvalueandawardaccordingly.

ii). WheretherearetwopossibleS.V’sfrom theTeacher’sresults,indicatebothvalueson
thescriptanduseonewhichisclosertothecandidatevaluetoawardforaccuracyand
finalanswer

iii). IfnoS.Visgivenorcan’tbeworkedoutfrom teacher’svalueasperprinciplesof
averaging
a). Allcandidatescorrectaveragetutorsshouldbewrittendownandclosevalues

pickedforaveragingpersession
b). Ifcandidatesaveragevaluesaretoovariedignorethem anduseKNECvalue

Comparethecandidate’saveragetitrewithS.V
i). Ifwithin+0.1ofS.Vaward
ii). Ifnotwithin+0.1,butwithin+0.2ofS.Vaward…..½mark
iii). Ifnotwithin+0.2ofS.Vaward……………0mark

Note;
i). Ifthereare2possibleaveragetitrevaluesusetheonethatisclosertotheS.Vandcredit

accordingly
ii). ifwronglitrevaluesareaveragesbycandidates,pickcorrectvalues(ifany)averagethem and

awardaccordingly

b). i). MolesofMnO4
-=0.02xAV.Titre

1000
=CorrectAns.

ii). MolesofFE2+in25cm3

Fe2+:Mn04-=5:1
=5xAnsb(i)above
=CorrectAns.

iii). Molesofiron(i)ionsin250cm3=Ansb(ii)x250cm3

25cm3

Or Ansb(ii)x10
=CorrectAns

D. PRINCIPLESOFAVERAGING
Conditions
i). If3consistentvaluesaveraged…..
ii). If3titrationsdone,butonly2areconsistentandaveraged
iii). Ifonly2titrationsdone,areconsistentandaveraged
iv). If3titrationsdone,butareinconsistentareaveraged……
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v). If3titrationsdone,andallcanbeaveragedbutonly2areaveraged
vi). Ifonly2titrationsaredone,areinconsistentandaveraged….

Penalties
i). Penalise½markforwrongarithmeticiftheerrorisoutside+2unitsinthe2ndd.p
ii). Penalise½markfornoworkingshownbutcorrectansweriswritten

/stated
iii). Ifwronganswerisstatedwithnoworking
iv). Ifwrongworkingshownwithcorrectanswerhoweveraccept

Note:
i). Acceptroundingoff/truncationofanswerto2d.pe.g17.666=17.67or

17.66
Otherwisepenalizeroundingoffto1dportoawholenumber

ii). Acceptanswerifitworksoutexactlyto1d.portoawholenumber

E. FINALACCURACY(Tiedtocorrectaveragetitre)
Penalties/Conditions

i). Penalise½markforwrongunitsusedinpartb(i)-b(ii)otherwiseignoreomission
ofunits

ii). Penalise½markforwrongtransferinb(i)–b(ii)otherwisepenalizefullyfor
strangefigureineachcase

iii). Answerinb(i)-b(iii)shouldbeatleastunlessitworksoutexactlytolessthan4
d.psotherwisepenalize½markontheanswer

iv). Penalise½markforwrongarithmeticinansb(i)iftheerrorontheansweris
outside2unitsinthe5thd.p

v). Answerinb(ii)–b(iii)mustbeasexpected,otherwisepenalize½markonthe
answer

C. MolarheatofdisplacementofCU2+ions
CU2+:Fe=1:1
=Ansa(iii)

b(iii)
=correctans.

Penalties/conditions
i). Penalise½markforwrongtransferofeithera(iii)orb(iii)otherwisepenalizefullyfor

strangefigure
ii). Penalise1markforarithmeticerroroutside200unitsofexpectedansweriftheanswer

isinjoulesoroutside0.2unitsifanswerisink
iii). Penalise½markoncorrectanswerifeitherthecorrectsign(-ve)orcorrectunitis

missingorbotharewrong/missing
iv). Penalisefullyforunrealisticansweri.ebeyond200KJ/moleor200,000J/Mole

Note:
Forcontinuedworking,markonlythe1stcorrectareas.

1.ProcedureI.
a). i).

ii). I). extrapolatedgraph
showing/withoutshowing 1mark

II). from extrapolatedgraph–wronglystatedbutshownonthe
graph ½mark

iii). DH=MCDT
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=50x4.2xDT
=Correctanswer JoulesJ.j
Or=50x4.2xD.J

1000
=Correctanswer(KilojoulesK.J)
-IgnoreformulaforworkingDH.Givenmustbecorrectotherwisepenalize½
markforwrongformula.
-Penalise½markforwrongunitsoromission
-Ignoreifnosignisgivenotherwiseifnosignisgivenotherwisepenalize½
markfor(+)sign

1½mark
2. ProcedureII.

I II III
Finalburettereading
Initialburettereading
VolumeofsolutionCused(cm3)

4marks
a). 1+11+1

3 =ans
1mark

i).
Observations Inferences
-Colourless
-Odourlessgasproduced
-Gasextinguishesaburningsplint
-Whiteresidueorsolidturnsyellow
whenheatedandturnswhiteon
cooling

(1mark)

-CO3
2-(Extinguishesburningsplint)

-Zn2+/ZnOformed(turnedtowhiteon
cooling)

(1mark)

Award½markuptoamaximum of1mark
Penalise½markforeachcontradictorylowineachcase
Reject;ZnOpresent.

ii).
Observations Inferences
-Colourless
-Odourlessgasproduced
-Gasextinguishesaburningsplint
-Whiteresidue/solidturnsyellow
whenheatedandturnswhiteon
cooking

(1mark)

-CO3
2-present

Penalizefullyforanycontradictoryion

Zn2+present

(1mark)

Reject;Hissing/Fizzing
iii).

Observations Inferences
-Whiteppt
-solubleinexcess (1
mark)

-Zn2+/Znoformed(turnedtowhite)
(1mark)

Penalisefullyforcontradictoryions
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b). i).
Observations Inferences
-Whiteppt
-ignoreifpptisinsolubleinexcess

(1mark)

-Al3+,Pb2+,Mg2+present
Note

(1mark)
Penalizefullyforpptdissolves

ii).
Observations Inferences
-Noeffervescence
-Nowhiteppt

(1mark)

-CO3
2-,SO3

2-absent
(both½mark)
-Al3+,Mg2+present

(1mark)

Accept:Noppt
½mark–colourlesssolutionformed

- Solutionremainscolourless
iii).

Observations Inferences
-Whitepptformed
-penalisefullyifpptdissolves

(1mark)

-Pb2+ionsabsentpenalized½mark
foranycontradictoryion
SO42-present

(1mark)

Penalisefullyforanycontradictionsions
Acceptifionsarewritteninwords

3. a).
Observations Inferences
-meltsandburnswitha
sooty/luminous/yellowsmoky
flame

(1mark)

-‘C=C’/C=C-
-OrganiccompoundwithhighC;L
-Longchainorganiccompound
-Unsaturatedorganic

(1mark)

Meltsonitsownfor½mark
Carbon–carbondissolves
C=C/C=C
Alkalines/alkynes
Longchainhydrocarbon

Note:
Penalisefullyforanycontradictoryion

b). i).
Observations Inferences
-KMNO4/H+isnotdecolouresscolour
ofKMN04/H+remainspurple/purple
colourofKMNO4/H+persistsor
remainsthesame
(1 mark)

-H+/H3O+or4–COOHorcarboxyli
growinginwords/solutionsinacidic

1mark
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Saturatedorganiccompoundpresentfor½mark
Observations Inferences
-Effervescence/bubbles/fizzing
(1mark)

-H+/H3O+or4–COOHorcarboxyli
growinginwords/solutionisacidic
(1mark)

Accept:Colourlessgasfor½mark
Reject:Hissing/fizzling

c).
Observations Inferences
-DipthepH/universalpaperintothe
solutionfrom (b)above
-matchthecolourobtainedwiththe
pHchartandnotthepH=1or2

(1mark)

-Solutionisstronglyacidic

(1mark)

Reject:pHrange(pH=1-2)

CONFIDENTIALANDPREPARATIONINSTRUCTIONSTOSCHOOLS

October-November1989

InstructionstoSchools.
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ThisisinformationthatenablestheHeadoftheschoolandtheteacherinchargeofChemistrytomake
adequatepreparationsforChemistryPracticalExamination.

Inadditiontothefittingsandsubstancesordinarilycontainedinachemicallaboratory,thefollowing
shouldbeprovided.

RequirementsperCandidate

Eachcandidatewillrequirethefollowing:
 About75cm3ofsolutionW9
 About150cm3ofsolutionW11(oxallicacid)
 About1gofsolidY
 About10cm ofmetalM (magnesium ribbon)
 1pipetteof25.0cm3

 3conicalflasks
 1burette
 1measuringcylinderof100cm3

 1beakerof250cm3

 Tissuepaper
 1boilingtube
 1thermometer(accuracy0.50C)
 1ruler
 1spatula
 5test-tubes
 Asharpbladeorpairofscissors
 Asmallfunnel

Accessto
 250cm3ofdistilledwater
 Dilutehydrochloricacid
 Phenolphthaleinindicator
 Dilutesodium hydroxide
 Aqueousammonia

Preparations
i. SolutionW9ismadebydissolving90cm3ofconcentratedhydrochloricacidindistilledwaterand

makingittoonelitreofsolution.ThissolutionMUSTbesuppliedinaburetteplacedatacentral
positionwhereitshouldbeaccessibleto5to10candidates.

ii. SolutionW11ismadebydissolving6.30gofsolidW11indistilledwaterandmakingituptoone
litreofsolution.

iii. SolutionW12ismadebydissolving3.20gofsodium hydroxidepelletsindistilledwaterand
makingituptoonelitreofsolution.

iv. MetalM shouldbecleanedwithsand-paperthedaybeforetheexamination.

October/November1990.

RequirementsforCandidates

Inadditiontothefittings,substancesandapparatusordinarilyfoundinachemistrylaboratoryeach
candidatewillrequirethefollowing;

 Between1.0gand1.5gofsolidD,
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 About250cm3ofsolutionS1,(Sodium hydroxide)
 About150cm3ofsolutionS1,
 About1.0gofsolidQ
 About400cm3ofdistilledwater
 Oneburette
 One25cm3ofpipette
 One10cm3pipette
 One100cm3measuringcylinder
 Onefilterfunnel
 Onefilterpaper
 conicalflasks(250cm3)
 Onethermometer(0-100C–0-1100C)
 Onecrucibleorcruciblelidorametallicspatula
 Onespatula
 Onetesttubeholder
 testtubes
 Twoboilingtubes
 Onedropper

Accessto:
 Phenolphthaleinindicator
 pHpaper(range1-14)
 Solidsodium hydrogencarbonate
 1%potassium manganate(VII)solution
 1%brominewater
 Burner
 Concentratedsulphuricacidsuppliedwithadropperpipette
 About6cm3ofethanol

Preparations
(i) SolidsDandQwillbeprovidedbytheKenyaNationalExaminationsCouncil.
(ii)PreparationsofsolutionS1:

I). Dissolves4.0gofsodium hydroxideindistilledwaterandmakeituptoonelitreofsolution
II).Take200cm3 ofthesodium hydroxidesolutionpreparedin(i)aboveanddilutewithdistilled

watertomakeuponelitreofsolution(SI)
(iii) PreparationofsolutionS2:

I) Dissolve56cm3ofconcentratedsulphuricacidinabout500cm3ofdistilledwater.
II). Take10cm3ofthesulphuricacidsolutionpreparedin(i)aboveanddiluteitbyaddingdistilled

watertomakeituptoonelitreofsolution(S2).

October/November1992

RequirementsforCandidates

Inadditiontofittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire:
 60cm3ofsolutionC2,
 100cm3ofsolutionC3
 150cm3ofsolutionC5
 150cm3ofsolutionC6
 About1gofsolidC7
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 One,50cm3burette
 One,100cm3beaker
 One,25cm3(or20cm3)pipette,
 One,10cm3measuringcylinder
 Three,250cm3conicalflasks
 Seven,cleandrytest-tubesplacedinarack
 One,stopwatch/stopclock,
 One,boilingtube
 One,spatula.

Accessto:
 Methylorangeindicatorsolution,
 0.5M leadnitratesolution
 0.5M barium chloridesolution
 About10cm3ofsolutionC4
 Dilutesulphuricacid
 Dilutesodium hydroxidesolution,
 Sourceofheat(Bunsenburner)
 300cm3ofdistilledwater
 Note:allthesolutionsshouldbefreshlypreparedandsuppliedaccompaniedbydroppers.

Preparations
i. SolutionC2ispreparedbydissolving2gofsolidC2indistilledwaterandmakingituptoonelitre
ii. SolutionC3ispreparedbydissolving0.40gofsolidC3inabout200cm3ofdistilledwater,adding

20cm3of1M sulphuricacid,shakingwellandmakingituptoonelitrewithdistilledwater.
iii. SolutionC4ispreparedbyplacing1.0gofsolidC4in100cm3beaker,adding2cm3ofdistilledwater

tomakeapasteandpouringthepasteinto100cm3ofboilingdistilledwater,boilingthemixturefor
aboutoneminuteandallowingittocool.SolutionC4istobepreparedonthemorningofthe
examination.

iv. SolutionC5ispepperedbyadding10cm3ofconcentratedhydrochloricacid(specificgravityof1.18
or1.9)in500cm3ofdistilledwaterandmakingituptoonelitre.

v. SolutionC6ispreparedbydissolving19.2ofsolidC6inabout500cm3 ofwarm distilledwater,
coolingthesolution,transferringitintoavolumetricflaskandmakingituptoonelitrewithdistilled
water.

October/November1993

RequirementsforCandidates

Inadditiontotheequipments,apparatusandchemicalsfoundinanordinarychemistrylaboratory,each
candidatewillrequirethefollowing;

 75cm3ofsolutionA

 1.0cm3ofsolidB

 200cm3ofsolutionC

 About1gofsolidF
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 One,50cm3burette

 One25cm3pipette

 Five25cm3conicalflasks

 One,100cm3measuringcylinder

 One,filterfunnel

 Six,testtubes

 One,spatula

 Oneboilingtube

 Onefilterpapercutintosmallstripsofabout1cm andatleast5cm long

Accessto:
 Phenolphthaleinindicator

 About500cm3ofdistilledwater

 0.05M iodinesolution

 2M hydrochloricacidsolution

 2M sodium hydroxidesolution

 0.24M barium dichromatesolution

 Awallclockplacedinapositionvisibleforallcandidates

 Twolabels

Preparations
i). SolutionAispreparedbydissolving40gofsodium hydroxidepelletsinabout500cm3ofdistilled

waterthenmakingituptoonelitreofsolution
ii). SolutionCispreparedbydissolving9.7gofsolidCinabout500cm3ofdistilledwaterandmaking

ituptoonelitreofsolution
iii). The1.0gsolidBshouldbeweighedaccuratelyforeachcandidateandsuppliedinadryweighing

bottleortesttubeoranyothersmalldrycontainer
iv). 0.05M iodinesolutionispreparedbydissolving20gofpotassium iodidecrystalsin600cm3of

waterthenadding12.7gofiodidecrystalsdissolvingandmakingituptoonelitresolution
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October/November1994

RequirementsforCandidates.

Inadditiontofittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

 200cm3ofsolutionD
 150cm3ofsolutionE
 50cm3ofsolutionF
 50cm3ofsolutionG
 About1.5gofsolidH
 One,50cm3burette
 One,100cm3beaker
 One,10cm3measuringcylinder
 One100cm3measuringcylinder
 One25cm3(or20cm3)pipette
 Three,250cm3conicalflasks
 Eight,cleandrytest-tubes.
 Onethermometer(-100Cto1100C
 Onemetallicspatula
 About0.5gofsolids - Sodium chloride

- Potassium chloride
- Calcium chloride

 Oneboilingtube
 Stirringrod
 About1gofsteelwool

Accessto.

 Phenolphthaleinindicator
 2M sodium hydroxide.
 2M aqueousammonia
 2M sodium chloride
 Bunsenburner(heatsource)
 Distilledwater
 Eachoftheabovesolutionsshouldbesuppliedwithadropper.

Preparations
i) SolutionDispreparedbydissolving8.0gofsodium hydroxidepelletsindistilledwaterandmaking

ituptoonelitre.
ii) SolutionEispreparedbydissolving19.2gofsolidEindistilledwaterandmakingituptoonelitre.
iii) SolutionFispreparedbydissolving40.0gofsodium hydroxidepelletsindistilledwaterandtopit

uptoonelitre.
iv) SolutionGispreparedbydissolving79.4gofsolidGindistilledwaterandmakingituptoonelitre.

October/November1995
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RequirementsforCandidates

Inadditiontotheequipment,apparatusandchemicalsfoundinanordinarychemistrylaboratory,each
candidatewillrequirethefollowing;

 2.0gofsolidJ,weighedaccurately
 1.0gofsolidK,weighedaccurately
 About0.2gofsolidL
 About0.8gofsolidN
 100cm3of2.0M hydrochloricacid
 One,50cm3burette
 One,thermometer
 One,stopwatch/stopclock/watchwithasecondhand
 One,100cm3beaker
 Twopiecesofaluminium foil(2cm3each)
 Sixtest-tubes
 Twowoodensplints
 Threeblueandthreeredlitmuspapers
 Onemetallicspatula
 Oneboilingtube
 One10cm3measuringcylinder
 Oneglassrod

Accessto:
 About500cm3ofdistilledwater
 2.0M hydrochloricacid(labeledasdilute)
 2.0M sodium hydroxide(labeledasdilute)
 Bunsenburner
 About50cm3of0.1M leadnitratesolution

Preparations
The2.0M hydrochloricacidshouldbepreparedaccuratelybyadding175cm3ofconcentrated
hydrochloricacidtoabout700cm3ofdistilledwater.Shakewellandmakeituptotheonelitre

October/November1996

Candidatesrequirements

InadditiontotheapparatusandchemicalsfoundinanordinaryChemistrylaboratory,eachcandidatewill
requirethefollowing:

 150cm3ofsolutionA
 100cm3ofsolutionB
 100cm3ofsolutionC
 One50cm3burette
 One25cm3pipette
 Onethermometer(00Cto1000C)
 Onefilterfunnel
 About0.5gofsolidD
 Sixcleandrytest-tubesonatest-tuberack
 Twoboilingtubes
 Onemetallicspatula
 Twofilterpapers
 Woodensplint
 Fourredandfourbluelitmuspapers
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 Oneteatpipettedropper
 About0.5gofsolidE
 Abouthalfaspatulafullofsolidsodium hydrogencarbonate
 Oneconicalflask

Accessto
 Bunsenburner
 About500cm3ofdistilledwater
 20volumehydrogenperoxide
 2M sodium hydroxide
 6M hydrochloricacid
 Concentratedsulphuricacid
 Ethanol

NB: Eachoftheabovereagentsshouldbesuppliedwithadropper.

Preparations
i). SolutionAispreparedbydissolving3.16gofsolidAin400cm3of2M sulphuricacidandmaking

ituptoonelitreofsolutionwithdistilledwater.
ii). SolutionBispreparedbydissolving23.5gofsolidBin200cm3of2M sulphuricacidandmakingit

uptoonelitreofsolutionwithdistilledwater.Thissolutionshouldbepreparedinthemorningof
theexamination.

iii). SolutionCispreparedbydissolving5.0gofsolidCin600cm3ofdistilledwaterandmakingitup
toonelitreofsolutionwiththedistilledwater

October/November1997

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.
A

 120cm3ofsolutionF,sulphuricacid.
 100cm3ofsolutionG,0.5M sodium hydroxide
 0.2gofsolidHweighedaccurately–mg
 One50cm3burette
 One25.0cm3pipette
 One100cm3measuringcylinder
 One100cm3beaker
 Twoconicalflasks
 Onethermometer00C–1100C
 One250cm3beaker
 Onelabel
 Onestopwatch/stopclockorawatchwithsecondshand
 About0.5gofsolidL
 6cleandrytest-tubes
 Onewoodensplint
 Onefilterfunnel
 Onespatula
 Twoblueandtworedlitmuspapers
 About0.5gofsolidM
 About0.5gofsodium carbonate
 Oneboilingtube
 Onetest-tubeholder
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 Onefilterpaper.

B. Accessto.
 Concentratednitricacid
 2M sulphuricacid
 2M NaOH
 Phenolphthaleinindicator
 2M aqueousammonia
 1%Brominewater
 Acidifiedpotassium permanganate
 Distilledwaterinawashbottle
 Bunsenburner

NB/EachofthesolutionsinBottleshouldbesuppliedwithadropper.

Preparations
a) SolutionFispreparedbyaccuratelyadding27.8cm3ofcon.H2SO4(s.g.1.84)toabout400cm3of

distilledH2Othenmakingittoonelitreofsolution.
b) SolutionGispreparedbydissolving10.0gofNaOHpelletsin600cm3 ofdistilledH2Othen

makingittoonelitreofsolution
c) Acidifiedpotassium permanganateispreparedbydissolving31.6gofsolidKMnO4in400cm3of

1M H2SO4acidandmakingittoonelitreofsolution.
d) 1%Brominewaterispreparedbyadding1cm3(CARE)ofliquidBromineto100cm3ofdistilledH2O

inafumecupboardandshakingthoroughly

October/November1998

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.
 250cm3ofhydrochloricacid,solutionM.
 150cm3ofsodium hydroxide,solutionN
 0.50gofsolidPweighedaccurately
 Burette0–50cm3

 Pipette25cm3

Meansoflabeling.
 100cm3measuringcylinder
 250cm3beaker
 Twoconicalflasks
 About0.3gofsolidL
 Sixdrytest-tubes
 2redand2bluelitmuspapers
 2boilingtubes
 Onewoodensplint
 Filterpaper
 Filterfunnel
 About0.2gofNa2CO3

 about0.3gofsolidS
 Aspatula
 Atest-tubeholder.

Accessto:
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 10cm3measuringcylinder
 Distilledwater
 Universalindicatorsolutionsuppliedwithadropper
 pHchart
 2M hydrochloricacidsuppliedwithadropper
 2M aqueousammoniasuppliedwithadropper
 Wallclock
 2M aqueoussodium hydroxidesuppliedwithadropper
 0.2M barium chloridesuppliedwithadropper
 Bunsenburner
 1M lead(II)nitratesolutionsuppliedwithadropper
 Screenedmethylorangeindicatorsuppliedwithadropper.

Preparations
1. SolutionM ispreparedbyadding18.0cm3(S.G=1=1.18)ofconcentratedhydrochloricacid

into600cm3ofdistilledwatercontainedinaonelitrevolumetricflaskanddilutingtoonelitre
ofsolution.

2. SolutionNispreparedbydissolving8.80gofsodium hydroxidein600cm3ofdistilledwater
containedinaonelitrevolumetricflaskanddilutingtoonelitreofsolution.

3. Screenedmethylorangeispreparedbydissolving0.10gofsolidRin100cm3ofdistilled
waterandlabelledscreenedmethylorangeindicator.

October/November1999

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequirethe
following.

 Oneburette0–50cm3

 Onepipette25cm3

 About100cm3ofsolutionE
 About120cm3ofsolutionF
 Twoconicalflasks)250cm3

 8cleandrytest-tubes
 About0.4gofsolidH(suppliedonthemorningofexamination)
 Oneboilingtube
 Onespatula
 Bothblueandredlitmuspapers
 Stopclock/watch
 Ruler
 10cm3measuringcylinder
 Cuttingblade/scissors
 6cm3lengthofmagnesium ribbon,labelledsolidK
 About50cm3of2.0M hydrochloricacid,labelledsolutionL
 Meansoflabelingtest-tubeholder
 One100cm3beaker
 Test-tuberack.

Accessto:
 Distilledwater
 Methylorangeindicator
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 Bunsenburner
 Concentratednitricacidsuppliedwithadropper
 2M hydrochloricacidsuppliedwithadropper
 1M barium chloridesolutionsuppliedwithadropper
 2M sodium hydroxidesolution.

Preparations
1. SolutionE isprepared byaccuratelymeasuring 10.0cm3 ofconcentrated hydrochloricacid

(1.18gm/cm3)usingaburetteandaddingittoabout500cm3ofdistilledwateranddilutingtoone
litreofsolution.

2. SolutionFispreparedbyaccuratelyadding15.3gofsolidFinabout800cm3 ofdistilledwater
anddilutingtoonelitreofsolution.

3. SolutionLispreparedbyaccuratelyadding172cm3ofconcentratedhydrochloricacid(1.18g/cm3)
toabout500cm3ofdistilledwateranddilutingtoonelitreofsolution.

October/November2000

RequirementstoCandidates
Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

 About90cm3ofsolutionL
 About150cm3ofsolutionM
 Oneburette0–50cm3

 Onepipette25cm3

 Onethermometer0–1100C
 Twoconicalflasks
 Onefilterfunnel
 3filterpapers
 10cm3ofsolutionPcontainedinaconicalflask
 6cleandrytest-tubes
 50or100cm3measuringcylinder
 3gofsolidG
 100cm3beaker
 Stopclock/watch
 30cm3of2M sodium hydroxideinabeaker
 One10cm3measuringcylinder.

Accessto
 Methylorangeindicator–suppliedwithdropper
 Phenolphthaleinindicator–suppliedwithdropper
 Distilledwater
 2M sodium hydroxide–suppliedwithdropper
 2M aqueousammonia–suppliedwithdropper
 2M nitricacid–suppliedwithdropper
 2M hydrochloricacid–suppliedwithdropper
 1M acidifiedbarium chloride–suppliedwithdropper.

Preparations
1. SolutionLispreparedbydissolving5.6gofsolidLin600cm3ofdistilledwateranddilutingtoone
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litreofsolution.
2. SolutionM ispreparedbyaccuratelyadding9cm3ofconcentratedhydrochloricacid(density

1.18g/cm3)toabout500cm3ofdistilledwateranddilutingtoonelitreofsolution.
3. SolutionPispreparedbymixing80gofsolidQand20gofsolidRanddissolvingthemixturein

about800cm3ofdistilledwaterthendilutingtoonelitreofsolution.

October/November2001

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.
 About20cm3ofsolutionA.
 about100cm3ofsolutionB
 About60cm3ofsolutionC
 About100cm3ofsolutionD.
 Oneburette
 Onepipette
 Twoconicalflasks(250cm3)
 Onefilterfunnel
 Oneboilingtube
 Onethermometer0–1100C
 One10cm3measuringcylinder
 50or100cm3measuringcylinder
 1gofsolidE
 4cleandrytest-tubes
 Onetest-tubeholder
 2blueand2redlitmuspapers
 0–3gofsolidF
 0–2gofsolidG
 100cm3beaker
 Onespatula.

Accessto.
 Distilledwater
 Phenolphthaleinindicator
 2M sodium hydroxide–suppliedwithadropper
 2M sulphuricacid-suppliedwithadropper
 2M lead(II)nitrate -suppliedwithadropper
 Brominewater-suppliedwithadropper
 Acidifiedpotassium permanganate
 Bunsenburner.

Preparations.
1. A ispreparedbydissolving24gofsodium hydroxidepelletsinabout800cm3ofdistilledwater

anddilutingtoonelitreofsolution
2. B ispreparedbyadding12cm3 ofhydrochloricacid(specificgravity1.18g/cm3)(measured
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accurately)inabout500cm3ofdistilledwateranddilutingtoonelitreofsolution.
3. Cismadebydissolving75.6gofsolidCinabout900cm3ofdistilledwateranddilutingtoonelitre

ofsolution.
4. Dispreparedbyadding167cm ofsolutionAto600cm3ofdistilledwateranddilutingtoonelitre

ofsolution
5. Brominewaterispreparedbyadding2mlofliquidbromineto100cm3ofdistilledwaterandthe

mixturestirredwellinafumecupboard
6. Acidifiedpotassium permanganateismadebyadding3.16gofsolidpotassium permanganateto

400cm3of2M sulphuricacidanddilutingtoonelitreofsolutionusingdistilledwater.

October/November2002

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.
A

 about120cm3ofsolutionA
 about150cm3ofsolutionB
 about40cm3ofsolutionCsuppliedwithadropper
 about40cm3ofsolutionDsuppliedwithadropper
 about150cm3ofdistilledwaterinawashbottle
 about0.2gofsolidG
 about0.5gofsolidH
 10cm ofsodium sulphatesolution
 about15cm3ofsolutionEsuppliedwithadropper
 two200mlor250mlbeaker
 one10cm3measuringcylinder
 oneburette0–50ml
 one50mlor100mlmeasuringcylinder
 15cm3ofsolutionF
 oneboilingtube
 onefilterfunnel
 twopiecesoffilterpaper(whatmanno.1size11.0cm)
 6cleandrytest-tubes
 onetest-tubeholder
 onecleanmetallicspatula
 twolabels
 onestopwatch/clock
 Atleast6cm lengthofuniversalindicatorpaper(fullrange)pH1–14.

B. Accessto
 Bunsenburner(ingoodworkingcondition).
 Barium nitratesolutionsuppliedwithadropper
 2M sodium hydroxide–suppliedwithadropper
 2M hydrochloricacid-suppliedwithadropper
 2M aqueousammonia -suppliedwithadropper
 pHchartpH1-14
 brominewater-suppliedwithadropper
 acidifiedpotassium permanganatesuppliedwithadropper

Preparations
1. SolutionAispreparedbyadding200cm3offresh20volumehydrogenperoxidetoabout600cm3
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ofdistilledwateranddilutingtoonelitreofsolution.(Thissolutionshouldbepreparedoneday
beforethedayofexamination,storedinStoppardcontainerandsuppliedonthemorningofthe
examination).

2. SolutionBis2M sulphuricacid
3. SolutionCispreparedbydissolving12gofsolidCinabout800cm3ofdistilledwateranddiluting

toonelitreofsolution.
4. SolutionDispreparedbyadding10gofsolidDinabout700cm3ofdistilledwateranddilutingto

onelitreofsolution.
5. SolutionEispreparedbydissolving10gofsolidEinabout600cm3ofwarm distilledwaterand

dilutingwithwarm watertoonelitreofsolution.
6. SolutionFispreparedbydissolving30gofsolidFinabout900cm3ofdistilledwateranddiluting

toonelitreofsolution.

October/November2003

RequirementstoCandidates.
Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

A.
 about80cm3ofsolutionP
 about120cm3 ofsolutionQ
 oneburette0–50ml
 onepipette25ml
 twoconicalflasks250ml
 1.9gofsolidSweighedaccurately
 35cm3 ofsolutionT
 onethermometer0–110oC
 one100mlbeaker
 one50mlor100mlmeasuringcylinder
 about200mlofdistilledwaterinawashbottle
 0.3gofsolidV
 one10mlmeasuringcylinder
 oneboilingtube
 onespatula
 6cleandrytest-tubes
 1mlof0.5M barium chloridesuppliedinatest-tubeandlabelled0.5MBaCl2

 2cm3of2M hydrochloricacidsuppliedinatest-tubeandlabelled2MHCl
 About35cm3 ofsolutionR.

B. Accessto
 2M sodium hydroxide
 1M lead(II)nitratesolution
 SolutionW

Thesesolutionsshouldbesuppliedwithdroppers.

Preparations
1. SolutionPispreparedbydissolving3.2gofsolidPin400cm3of1M sulphuricacidanddilutingto

onelitreofsolutionusingdistilledwater.
2. SolutionQispreparedbydissolving16.7gofsolidQin400cm3of1M sulphuricacidanddiluting

toonelitreofsolutionusingdistilledwater.Thissolutionistobepreparedinthemorningofthe
examinationandsuppliedtocandidatesincontainerssealedwithaluminum foil.(Thesolid
shouldbedissolvedinthesulphuricacidimmediatelyafterweighing).

3. SolutionW ispreparedbydissolving5gofsolidW in500cm3of1M sulphuricacidanddilutingto
onelitreofsolutionusingdistilledwater.
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4. SolutionRispreparedbydissolvingexactly40.0gofsodium hydroxidepelletsinabout800cm3

ofdistilledwateranddilutingtoonelitreofsolutionandallowedtocooltoroom temperature.
5. SolutionTispreparedbydissolving63gofsolidTinabout900cm3ofdistilledwateranddiluting

toonelitreofsolutionandallowedtoattainroom temperature.

NB/Thequantitiesintheabovepreparationswilldependonthenumberofcandidatesinacentre.

October/November2004

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

A.
 Exactly3cm3lengthofsolidA.
 About80cm3ofsolutionB
 About120cm3 ofsolutionC
 oneburette(0–50ml)
 onepipette25ml
 onethermometer(0–1100)C
 one100mlbeaker
 two250mlconicalflasks
 onestopwatch/clock
 6cleandrytest-tubes
 oneboilingtube
 about200cm3 ofdistilledwaterinawashbottle.
 onelabel
 about5cm3 ofsolutionEinatest-tube
 about5cm3 ofsolutionFinatesttube
 about5cm3 ofsolutionGinatesttube
 about6cm3 ofsolutionHinatesttube
 onecleanglassrod
 one10mlmeasuringcylinder
 1mlofchlorinewatersuppliedina-tubeandsealedwithaluminium foil
 2mlof1%brominewatersuppliedinatest-tubeandsealedwithaluminum foil.

B. Accessto
 2M sodium hydroxidesuppliedwithadropper
 phenolphthaleinindicator
 0.5M barium chloridesuppliedwithadropper
 0.05M lead(II)nitratesolutionsuppliedwithadropper
 Bunsenburneringoodworkingcondition.

Preparations
1. Solution B is prepared by dissolving 60.2 cm3 ofconcentrated hydrochloric acid density

1.18g/cm3 inabout600cm3 ofdistilledwateranddilutingtoonelitreofsolution.
2. SolutionCispreparedbydissolving12gofsolidsodium hydroxidepelletsinabout800cm3 of

distilledwateranddilutingtoonelitreofsolution.
3. SolutionEispreparedbydissolving60gofsolidEinabout900cm3ofdistilledwateranddiluting

toonelitreofsolution.
4. SolutionFispreparedbydissolving30gofsolidFinabout500cm3ofdistilledwateranddiluting

toonelitreofsolution.
5. SolutionGispreparedbydissolving30gofsolidGinabout700cm3ofdistilledwateranddiluting
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toonelitreofsolution.
6. SolutionHispreparedbydissolving60gofsolidHinabout600cm3ofdistilledwateranddiluting

toonelitreofsolution.
7. ChlorineH2Oispreparedbydissolving250cm3 of5% chlorineH2)(5% sodium hypochloric)to

750cm3ofdistilledH2O.
8. 1%bromineH2Oispreparedbyadding1cm3ofliquidbromineto100ofdistilledH2Oandshaking

onemixturewelltodissolve(Thismixturewilldissolve(thisshouldbedoneinthesame
chamber)

October/November2005

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

A.
 About100cm3ofsolutionK
 About75cm3 ofsolutionL
 Oneburette0–50ml.
 onepipette25ml
 1.5gofsolidM accuratelyweighedandsuppliedinacleandrytest-tube.
 onetripodstandwithawiregauze
 one200mlor250mlbeaker
 oneBunsenburner
 onethermometer0–1100C
 onestopwatch/clock
 onetest-tubeholder
 about0.5gofsolidN
 5cleananddrytest-tubes
 oneboilingtube
 one10mlmeasuringcylinder
 about10cm3 ofsolutionP
 about0.5gofsolidQ
 about1gofsolidsodium hydrogencarbonate.
 oneblueandoneredlitmuspaper
 5piecesoffilterpaper
 onespatula
 about150cm3 ofdistilledwatersuppliedinawashbottle
 two100mlbeakers
 onefilterfunnel
 one100mlmeasuringcylinder
 asmallrolloftissuepaper(approximately25cm3 long)

B. Accessto
 2M aqueousammonia
 0.5M barium nitratesolution
 2M hydrochloricacid.

Preparations
1 SolutionKispreparedbydissolving37.32gofsodium hydroxidepelletsinabout600cm3of

distilledwateranddilutingtoonelitreofsolution.
2. SolutionLispreparedbydissolving60.0gofsolidLinabout600cm3ofdistilledwaterand
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dilutingtoonelitreofsolution.
3. SolutionPispreparedbydissolving50gofsolidPinabout700cm3ofdistilledwateranddiluting

toonelitreofsolution.

October/November2006

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire
 4.5gofsolidAsuppliedinaboilingtube
 110cm ofsolutionB
 about450cm3ofdistilledwatersuppliedinawashbottle
 about0.5gofsolidEsuppliedinadrystopperedcontainer
 about0.5gofsolidFsuppliedinadrystopperedcontainer
 about10cm3ofaqueoussodium sulphatesuppliedin
 oneburette0–50mls
 onepipette25ml
 onepipettefiller
 onethermometer-10oC–110oC
 one250mlvolumetricflask
 two250mlsconicalflask
 oneBunsenburner
 onetrippedsledandwiregauge
 5drytesttubes
 oneboilingtube
 2filterpapers(whatmanno.1125mm)
 onefilterfunnel
 onefilterholder
 onemetallicspatula
 one10mlmeasuringcylinder
 meansoflabeling
 onecleandropper.

Accessto:
 2M NaOHsuppliedwithadropper
 2M HCl
 BromineH2Osuppliedwithadropper
 Phenolphthaleinindictorsuppliedwithadropper
 Wallclock.

Preparations
1. SolutionBispreparedbydissolving9.48gofsolutionBinabout400cm of2M sulphuricacidand

dilutingtoonelitreofsolutionwithdistilledwater.
2. Aqueoussodium sulphateispreparedbydissolving10gofsolidNaSO4Dilutingwithdistilled

watertoonelitreofsolution
3. Brominewaterispreparedbydiluting1mlofliquidbrominewith100cm3ofdistilledwaterina

fumecupboard
4. SolidAshouldbeweightaccuratelyinafumeclipboardorawellventilatedroom.

October/November2007

RequirementstoCandidates.
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Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

 About120cm3ofsolutionA.
 about120cm3ofsolutionB
 About100cm3ofsolutionC.
 onepipette25.0ml
 onepipettefiller
 onevolumetricflask250ml
 oneburette0–50ml
 twoconicalflasks
 8cleandrytest-tubes
 test-tuberack
 onethermometer–100C–1100C
 twoboilingtubes
 about0.5gofsolidEinastopperedcontainer
 oneblueandoneredlitmuspaper
 one10mlmeasuringcylinder
 about500mlofdistilledwaterinawashbottle
 onetest-tubeholder
 onePHchartpaperrange1to14
 about2cm3ofsolutionG
 1gofsodium carbonate(solid)
 onewatchglass
 about5cm3ofsolutionH
 about10cm3ofethanol(absolute)inaStoppardcontainerlabelledliquidF
 spatula
 twocleandropper
 Meansoflabeling.

Accessto:
 Methylorangeindicatorsuppliedwithadropper
 Bunsenburner
 universalindicatorsuppliedwithadropper
 2M aqueousammoniasuppliedwithadropper
 0.5M barium nitratesolution
 2M nitricacid
 Wallclock.

Preparations
1. SolutionAispreparedbydissolving50.0cm3 of1.84g/cm (98%)concentratedsulphuricacidin

about600cm3ofdistilledwateranddilutingtoonelitreofsolution.
2. SolutionBispreparedbydissolving8.0gsolidBinabout500cm3ofdistilledwateranddilutingto

onelitreofsolution.
3. SolutionCispreparedbydissolving60.0gofsodium hydroxidepelletsinabout700cm ofdistilled

wateranddilutingtoonelitreofsolution.
4. SolutionG ispreparedbydissolving100gofsolidG inabout400cm3 ofdistilledwaterand

dilutingtoonelitreofsolution.
5. SolutionH ispreparedbydissolving25gsolidH inabout600cm3 of2M sulphuricacidand

dilutingtoonelitreofsolution.

NB/Thetest-tubesprovidedshouldhaveacapacityofatleast15cm3.
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October/November2008

Requirementstocandidates.
Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.

 2.1gofsolidAweighedaccuratelyandsuppliedinadrystopperedcontainer
 about60cm3ofsolutionB
 about130cm ofsodium hydroxidesolution
 onethermometer–10oC–110oC
 onestopwatch/clock
 one100mlbeaker
 oneburette0–50ml
 onepipette25ml
 onebolometricflask250ml
 about500cm3ofdistilledwatersuppliedinawashbottle
 onelabelormeansoflabeling
 onepipettefiller
 twoconicalflasks
 about0.5gofsolidDsuppliedinastopperedcontainer
 0.2gofsolidEsuppliedinastopperedcontainer.
 about0.5gofsolidFsuppliedinastopperedcontainer
 sixcleandrytest-tubes
 oneblueandoneredlitmuspaper
 one10mlmeasuringcylinder
 onemetallicspatula
 about0.3gofsodium hydrogencarbonate(solid)
 onetest-tubeholder
 15cm3of2M hydrochloricacid.

Accessto.
 Bunsenburner
 2M aqueousammoniasuppliedwithadropper
 acidifiedpotassium dichromate(IV)suppliedwithadropper
 acidifiedpotassium manganate(VII)suppliedwithadropper
 Phenolphthaleinindicatorsuppliedwithadropper.

Preparations
1. SolutionBispreparedbyadding172.0cm3(1.18g/cm)ofconcentratedhydrochloricacidtoabout

500cm3ofdistilledwateranddilutingtoonelitreofsolution.
2. Acidifiedpotassium dichromate(VI)ispreparedbydissolving25gofsolidpotassium dichromate

(VI)inabout600cm3of2M sulphuricacidanddilutingtoonelitreofsolution.
3. AcidKMnO4 3.16gin500cm3of2M H2SO4diluteto1l.
4. NaOH________4.0g______700cm3H2O_________dilutingto1litre

October/November2009

RequirementstoCandidates.

Inadditiontothefittingsandapparatusfoundinachemistrylaboratory,eachcandidatewillrequire.
 1.8gofsolidaweighedaccuratelyandsuppliedinastopperdcontainer.
 about60cm3ofsolutionG
 one250mlvolumetricflask
 onepipette,250mlandapipettefiller
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 oneburette0–50ml
 2labels
 about120cm3ofsolutionC
 threedryconicalflasks(250ml)
 onedryfilterfunnel
 one250mldrybeaker
 onefilterpaperwhatman125mm no.1
 0.5gofsolidEsuppliedinastopperedcontainer
 sixdrytesttubes
 one100mlmeasuringcylinder
 one10mlmeasuringcylinder
 about500cm3ofdistilledwatersuppliedinawashbottle
 oneoilingtube
 oneglassrod
 0.5gsolidFsuppliedinastopperedcontainer.
 5cm3ofabsoluteethanolsuppliedinastopperedcontaineronthedayofexamination.
 0.2gofsolidsodium hydrogencarbonate
 spatula
 onetest-tubeholder

Accessto:
 Brominewatersuppliedwithadropper
 acidifiedpotassium dichromate(VI)suppliedwithadropper
 2M aqueousammoniasuppliedwithadropper
 Bunsenburner
 tissuepaper
 aqueouslead(II)nitratesuppliedwithadropper
 universalindicatorsolutionpH1–14suppliedwithadropper
 pHchartrange1–14
 freshlypreparedmethylorangeindicatorsuppliedwithadropper

Preparations
1. SolutionBispreparedbydissolving215cm3ofconc.HClofdensity1.18g/cm3inabut500cm3of

distilledwaterandmakingtoonelitreofsolutionusingdistilledwaterandlabelledsolutionB.
2. SolutionCispreparedbydissolving12.0gofNaOHpelletsinabout800cm3ofdistilledwaterand

makingtoonelitreofsolutionusingdistilledwaterandlabelledsolutionC.
3. Acidifiedpotassium dichromate(VI)ispreparedbydissolving25gofsolidpotassium dichromate

(VI)inabout400cm3of2M H2SO4acidandmakingtoonelitreofsolutionusingdistilledwater
andlabelledacidifiedpotassium dichromate(VI)solution.

4. Brominewaterispreparedbyadding1cm ofliquidbromineto100cm3 ofdistilledwaterand
stirringwellinawellinanefficientfumeclipboard.

5. Lead(II)nitrateispreparedbyadding30gofsolidlead(II)nitrateinabout700cm3 ofdistilled
waterandmakinguptoonelitreofsolutionusingdistilledwaterandlabelledlead(II)nitrate
solution.

October/November2010

CandidatesRequirements

Inadditiontotheapparatusandfittingsfoundinachemistrylaboratory,eachcandidatewillrequirethe
following;
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 About150cm3ofsolutionAlabeledsolutionA

 About150cm3ofsolutionBlabeledsolutionB

 About80cm3ofsolutionClabeledsolutionC

 Onepipette25.0ml

 Onepipettefiller

 Onevolumetricflask(250.0ml)

 Fourlabels

 About500cm3ofdistilledwater

 Oneburette50.0ml

 Threeconicalflasks

 One10mlmeasuringcylinder

 One100mlmeasuringcylinder

 Twoboilingtubes

 Onethermometer-100Cto1100C

 About0.5gofsolidEsuppliedinastoppercontainer

 Sixcleandrytest-tubes

 About0.1gofsolidFsuppliedinastoppercontainer

 About0.5gofsolidGsuppliedinastoppercontainer

 pHchart1-14;anduniversalindicatorsolutionsuppliedwithadropper

 One100mlbeaker

 Onemetallicspatula

 Onecleandropper

Accessto
 Phenolphthaleinindicatorsuppliedwithadropper

 2M sulphuric(VI)acidsuppliedwithadropper

 2M sodium hydroxidesuppliedwithadropper

 0.5M potassium iodidesuppliedwithadropper

 Brominewatersuppliedwithadropper

 Acidifiedpotassium manganate(VII)suppliedwithadropper
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 Bunsenburner

Preparations
1. SolutionAispreparedbytaking190.0cm3ofconcentratedhydrochloricacid(Specificgravity1.18)

addingitto600cm3ofdistilledwaterina1litrevolumetricflaskanddilutingittothemark.Label
thissolutionassolutionA.

2. SolutionBispreparedbydissolving80.0gofsodium hydroxidepelletsin800cm ofdistilledwater
anddilutingittothemark.LabelitassolutionB.

3. SolutionCispreparedbydissolving25gofsolidCin600cm3ofdistilledwateranddilutingitto
themark.LabelthisassolutionC

4. Brominewaterispreparedbytaking1cm3ofliquidbromineanddissolvingitin100cm3ofdistilled
waterinafumecupboard.Thismustbefleshlypreparedandsuppliedinadropperbattle

5. Acidified potassium manganate (VII)is prepared by dissolving 3.16g ofsolid potassium
manganate(VII)inabout600cm3of2M Sulphuric(VI)acidandaddingdistilledwatertomake1
litre.

October/November2011

Inadditiontotheapparatusandfittingsfoundinachemistrylaboratory,eachcandidatewillrequirethe
following;

A.

1. 1.60gofsolidA weighedaccuratelyandsuppliedinastopperedcontainer.
2. About80cm3ofsolutionB.
3. about200cm3ofsolutionC
4. Oneburette0–50ml
5. Onepipette25.0ml
6. Onepipettefiller
7. One250mlvolumetricflask
8. Three250mlconicalflasks
9. 4labels
10. About0.5gofsolidDinastopperedcontainer
11. onespatula
12. Sixcleandrytest–tubes
13. Oneboilingtube
14. oneredandonebluelitmuspapers
15. 4cm3ofsolutionEinatesttubeandlabeledsolutionE.
16. about500cm3ofdistilledwaterinawashbottle
17. about10cm3ofliquidFsuppliedinastopperedtesttubeandlabeledliquidF.

(LiquidFisabsoluteethanol)
18. Onecleananddrywatchglass
19. 0.2gm ofsolidsodium hydrogencarbonate
20. onetest–tubeholder
21. onestopwatch
22. One10mlmeasuringcylinder

B. ACCESSTO:
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1. Bunsenburner
2. Phenolphthaleinindicatorsuppliedwithadropper
3. 2M sodium hydroxidesuppliedwithadropper.
4. 20V hydrogenperoxidesuppliedwithadropper

October/November2012

Inadditiontotheapparatusandreagentsfoundinachemistrylaboratory,eachcandidatewillrequirethe
following:

1. about150cm3 ofsolutionA
2. about100cm3ofsolutionB
3. about45cm3ofsolutionC
4. about50cm3aqueouspotassium iodide
5. about60cm3ofsolutionD
6. about50cm3of2M sulphuric(vi)acid
7. onepipette25.0ml
8. Onepipettefiller
9. Oneburette0–50ml
10. two250mlconicalflasks
11. One10mlmeasuringcylinder
12. Sixdrytesttubes
13. Onestopwatchorclock
14. Test–tuberack
15. about0.5gofsolidEsuppliedinastopperedcontainer
16. twoboilingtubes
17. oneredandonebluelitmuspapers
18. test–tubeholder
19. 3x1cm pieceofaluminium foil
20. about0.5ofsolidFinastopperedcontainer
21. about0.2gofsolidsodium hydrogencarbonate
22. about20cm3of2M hydrochloricacid
23. three12.5cm whatmanNo.1filterpapers
24. onefilterfunnel
25. onemetallicspatula
26. about500cm3ofdistilledwater
27. one100mlbeaker
28. 8smalllabels

Accessto:

1. aqueoussodium sulphatesuppliedwithadropper
2. aqueoussodium chloridesuppliedwithadropper
3. aqueousbarium nitratesuppliedwithadropper
4. aqueouslead(II)nitratesuppliedwithadropper
5. 2M sodium hydroxidesuppliedwithadropper
6. Bunsenburner
7. Brominewatersuppliedwithadropper

NB:SolidsA,C,D,EandFwillbesuppliedbytheKenyaNationalExaminationCouncil
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1. SolutionA ispreparedbydissolving1.20gofsolidAinabout600cm3 ofdistilledwaterand
dilutingtoonelitreofsolution.LabelthissolutionassolutionA.

2. SolutionBispreparedbydissolving12.40gofsolidsodium thiosulphate(Na2S2O3.5H2O)inabout
800cm3ofdistilledwateranddilutingtoonelitreofsolution.LabelthisassolutionB.

3. SolutionC ispreparedbydissolving0.40gofsolidC inabout800cm3 ofdistilledwaterand
dilutingtoonelitreofsolution.LabelthisassolutionC.

4. Potassium iodideispreparedbydissolving5gm ofsolidpotassium iodideinabout800cm3 of
distilledwateranddilutingtonelitreofsolution.Labelthisaspotassium iodide.

5. SolutionDispreparedbyplacing10gofsolidDin1000cm3ofdistilledwater.Heatingthemixture
toboilingandallowingittocooltoroom temperature.LabelthisassolutionD

6. Sodium sulphatesolutionismadebydissolving14.2gofsolidsodium sulphateinabout800cm3

ofdistilledwateranddilutingtoonelitreofsolution.Labelthisasaqueoussodium sulphate.
7. Sodium chloridesolutionismadebydissolving5.85gofsolidsodium chlorideinabout800cm3

ofdistilledwateranddilutingtoonelitreofsolution.Labelthisasaqueoussodium chloride.
8. Barium nitratesolutionispreparedbydissolving26.0gm ofsolidbarium nitrateinabout800cm3

ofdistilledwateranddilutingtoonelitreofsolution.Labelthisasaqueousbarium nitrate.
9. Lead(II)nitrateispreparedbydissolving33.0gm ofsolidlead(II)nitrateinabout800cm3 of

distilledwateranddilutingtoonelitreofsolution.Labelthisasaqueouslead(II)nitrate.
10. Brominewaterispreparedbyadding1cm3 ofliquidbrominein100cm3 ofdistilledwaterand

shakingwellinafumecupboard.Labelthisasbrominewater.

October/November2013

Inadditiontotheapparatusandreagentsfoundinachemistrylaboratory,eachcandidatewillrequirethe
following:

1. about80cm3ofsolutionA
2. 1.60gofsolidBweighedaccuratelyandsuppliedinastopperedcontainer
3. about100cm3ofsolutionC
4. oneburette0–50.0ml;
5. one100mlbeaker
6. onethermometer-100–1100C
7. Onestopwatch/clock;
8. one250mlvolumetricflask
9. One10mlmeasuringcylinder
10. about70cm3of2M sulphuricacid(VI)acid
11. about500cm3ofdistilledwatersuppliedinawashbottle



148 ChemistryPracticalStudyPack 1989 -2016

12. twolabels
13. one25.0mlpipette
14. onepipettefiller
15. two250mlconicalflasks;
16. 2.0gofsolidEsuppliedinastopperedcontainer
17. twoboilingtubes
18. 3filterpapers(whatmanno1125mm)
19. Onefillerfunnel
20. sixdrytesttubes
21. Oneburningsplint
22. 0.5gofsolidGsuppliedinastopperedcontainer
23. Onemetallicspatula
24. 0.2gofsolidsodium hydrogencarbonatesuppliedinastoppered
25. Freshuniversalindicator
26. pHchartrange1-14
27. Onetesttubeholder

Accessto:

1. Bunsenburner
2. 2M hydrochloricacid
3. 2M aqueousammoniasuppliedwithadropper
4. 0.5barium nitratesuppliedwithadropper

Preparations
1. SolutionAispreparedbydissolving125.2gofhydratedcopper(II)sulphate isabout800cm3of

distilledwateranddilutingtonelitreofsolutionandlabeledsolutionA.
2. SolutionCispreparedbyplacing3.2gofsolidCinonelitrevolumetricflask,adding100cm3of

2M sulphuric(VI)acidfollowedby700cm3ofdistilledwatershakingtodissolvethendilutingto
themark.LabelthisassolutionC.

3. SolidEispreparedbyweighing0.5ofsolid E1 and0.5g ofzinccarbonateputtingbothofthem
inonestopperedcontainerandlabeledsolidE


