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Question1.

Youareprovidedwith:

- Hydrochloricacid,solutionA

- 0.4M Sodium hydroxide,SolutionB

- 0.1gofdivalentmetalC

Youarerequiredtodetermine;

(i)MolarenthalpychangeforthereactionbetweenmetalCandhydrochloric

acid.

(ii)theMolarityofAcidA.

ProcedureI

Usingameasuringcylinder,place100cm3ofacidAina250mlplasticbeaker.

RecorditstemperatureasT1.putmetalCintothebeakerandstirusingthe

thermometer.RecordthehighesttemperatureattainedastemperatureT2in

tableIbelow.

(LabelthissolutionasFandpreserveitforprocedureII)

TableI

Finaltemperature(oC)T2

Initialtemperature(oC)T1

(11/2mks)

(a)Determinethetemperaturechange,ΔToC (1/2mk)

(b)HowmanymolesofCwereusedintheexperiment(C=24.0)

(1mk)

(c) i)Calculatetheenthalpychangeforthereaction.

(1mk)

(s.h.c=4.2kJkg-1k-1,densityofsolution=1g/cm3
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ii)Calculatethemolarenthalpychangeforthereaction
(1mk)

ProcedureII

FilltheburettewithsolutionF.Pipette25cm3ofsolutionBintoaconicalflask.

Add3dropsofphenolphthaleinindicator.Runthesolutionintheburetteintothe

conicalflaskuntilthepinkcolourjustdisappears.Recordyourreadingsinthe

tableIIbelow.Repeattheaboveproceduretoobtainconcordantresultsand

completethetable.

TableII

(4mks)

(a)DeterminetheaveragevolumeofsolutionFused

(1mk)

(b)Calculate:

(i)ThenumberofmolesofsolutionBused.

(1mk)

I II III

Finalburettereadings (cm3)

Initialburettereadings (cm3)

VolumeofsolutionFused (cm3)
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(ii)ThenumberofmolesofhydrochloricacidinsolutionFthatreactedwith

25cm3ofsolutionB.

(1mk)

(iii)Thenumberofmolesofhydrochloricacidin100cm3ofsolutionF.

(1mk)

(iv)Theinitialnumberofmolesofhydrochloricacidin100cm3ofsolutionA.

(1mk)

(v)ThemolarityofHydrochloricacid,solutionA.

(1mk)

Question2

Youareprovidedwith:

(a)Sodium thiosulphatecontaining40g/litre,solutionD.

(b)2M Hydrochloricacid,solutionE.

Youarerequiredto:

Determinetherateofreactionbetweensodium thiosulphateandHydrochloric

acid.
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Procedure:

Intoa100mlglassbeaker,place20cm3ofD.Usingapencil,Marka

cross(X)onawhitepaper.PlaceabeakercontainingsolutionDonthecross

X.Add20cm3ofsolutionEintosolutionDandatthesametimestartastop

watch.

Shakethebeakerandimmediatelyplaceitonthecross.Observethecross(X)

throughthesolution(from thetop)andrecordthetime(t)insecondstaken

forthecrosstobelongervisible.

RepeattheprocedureusingtheothersolutionsofEdilutedwithwateras

indicatedinthetableIIIbelow.

TableIII (5mk)

Experiment 1 2 3 4 5

VolumeofsolutionD(cm3) 20 20 20 20 20

VolumeofsolutionE(cm3) 20.0 17.5 15.0 12.5 10.0

Volumeofwater(cm3) 0.0 2.5 5.0 7.5 10.0

TimetakenforXtodisappear

1/time(sec-1)

(a) Plotagraphof1/time(y-axis)againstvolumeofsolutionE. (3mks)
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(b)(i)From thegraph,determinethetimetakenforthecross(X)tobe

invisibleat16.5cm3ofsolutionE.

(1mk)

(ii)IfthevolumeofsolutionEinb(i)abovewasdilutedusing3.5cm3ofwater,

whatwouldbetheconcentrationofEinthemixtureinmoles/litre.

(1mk)

(c)Explaintheshapeofthegraph. (1mk)

Question3.

Procedure:

YouareprovidedwithsolidGandH.Carryoutthetestsandrecordyour

observationandinferencesinspacesprovided.

(a)PlaceallsolidGinacleanboilingtube.Addabout10cm3ofdistilledwater

andshakewell.Dividethesolutioninto4portions.
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(i)Tothefirstportionaddsodium hydroxidedropwisetillinexcess.

(ii)Tothesecondportionaddaqueousammoniadropwisetillinexcess.

(iii)Tothethirdportionadd3dropsofdilutehydrochloricacid,solutionE.

(iv)Tothefourthportion,add3dropsofLead(II)nitratesolutionfollowedby

dilutenitric(IV)acid.

(b)I.Usingacleanmetallicspatula,igniteaboutonethirdofsolidHina

Bunsenburnerflame.

Observations Inferences

(1mk) (1mk)

Observations Inferences

(1mk) (1mk)

Observations Inferences

(1/2mks) (1/2mks)

Observations Inferences

(1mk) (1mk)

Observations Inferences
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II.PuttheremainingsolidHinacleanboilingtubetube.Addabout8ml

distilledwaterandshakewell.Dividethesolutionintothreeportions.

(i)DeterminethepHofthesolutionusinguniversalindicatorpaper.

(ii)Tothesecondportion,add2dropsofacidifiedPotassium Manganate(VII)

solution.

(iii)Tothethirdportionaddsodium hydrogencarbonatesolid.

(1mk) (1mk)

Observations Inferences

(1/2mks) (1/2mks)

Observations Inferences

(1mk) (1mk)

Observations Inferences

(1mk) (1mk)
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