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CHEMISTRYPRACTICALS,

233/3,

TIME:2
1

4
HOURS

NAME:………………………………………………………………SIGN:…………………..

CLASS…………………………………ADM NO:……………….DATE:………………….

Instructionstocandidates:

(a)Answerallquestionsinthespacesprovidedinthequestionpaper.

(b)KNECmathematicaltablesandelectroniccalculatorsmaybeusedfor

calculations.

(c)AllworkingMUSTbeclearlyshownwherenecessary.

(d)CandidatesshouldanswerthequestionsinEnglish.

FOREXAMINERSUSEONLY

QUESTION MAXIMUM SCORE CANDIDATE’SSCORE

1 21

2 11

3 08

TOTAL 40
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1.Youareprovidedwith:

SolidP–3.6gofhydratedoxalicacidwiththeformulaH2C2O4.XH2O.

SolutionW –0.2M sodium hydroxidesolution.

Youarerequiredtodetermine:

(i) SolubilityofsolidP.

(ii) ThevalueofXinH2C2O4.XH2O.

ProcedureI:

(i) Filltheburettewithdistilledwater.

(ii) Transfer4cm3ofdistilledwaterfrom theburetteintoaboilingtube
containingsolidP.

(iii) Heatthemixturewhilestirringcarefullywithathermometeruntilallthesolid
dissolves.

(iv) Coolthemixturebydippingitincoldwatercontainedinabeakerwhilestirring
withthethermometer.Recordthetemperatureatwhichcrystalsstarttoform
intable1below.

(v) Addafurther2cm3ofdistilledwaterfrom aburettetothemixture.Repeat
step(iii)and(iv)aboveandrecordthecrystallizationtemperature.Complete
table1below.

(RETAINTHECONTENTSOFTHEBOILINGTUBEFORUSEINPROCEDUREII)

(a)Table1

Volumeofdistilled
waterinboilingtube.

Crystallization
temperature.

SolubilityofsolidAin
g/100gofwater.

4

6

8
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(5marks)

10×½=5mks

Completetable:(1Mark)

Conditions:

5readings(1mark)

3-4readings(½mark)

Lessthan3readings(0mark)

Penalties:

Penalize½markonceforunrealistictemperaturereadingsofabove1000Candbelow
100C.

Decimals(1mark)

Accepttemperaturereadingsgivenaswholenumbers,1d.p(.0or.5)or2d.pof.00,.25,
.50,.75

Trend(1mark).

Acceptonlyadecreasingtrendoftemperature,otherwisepenalizefully.

SolubilitycalculationsincolumnII(2marks):

5correctlyworkedoutsolubilityvalues(2marks)

10

12
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3-4correctlyworkedoutsolubilityvalues(1mark)

Lessthan3correctlyworkedoutsolubilityvalues(0mark)

(b)Onthegridprovided,plotagraphofsolubilityofsolidPagainstcrystallization

temperature.

(3marks)
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Graph(3marks)

(i) Axis(2correctlylabelled)=½mk.

Onlyoneaxislabelledoraxescompletelyunlabeled=0mk.

(ii) Scale(½mk)

Penalizefullyfornonlinear/inconsistentintervalonanyoftheaxis.

Penalizefullyifplottingisonlessthanhalfofthegridspaceprovided.

(iii) Plotting(1mark)

Allfivepointscorrectlyplotted=1mark.

3–4correctlyplottedpoints=½mk

Lessthan3correctlyplottedpoints=0mks

(iv) Curve(1mark).

Acceptasmoothcurvepassingthroughatleast3correctlyplottedpoints,

otherwisepenalizefully.

(c)From thegraph,determine:

(i) ThesolubilityofsolidPat600C. (1mark)

 Award1markforcorrectlyreadsolubilityvalue.

(ii) Thetemperatureatwhich40gofsolidPwoulddissolvein50gofwater.

(2marks)

40gdissolvein50gofwater

?dissolvein100gofwater.

40×100

50
=80g

√1mark

 Thenreadthetemperaturethatgivesasolubilityof80g/100gofwater.
√1mark
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ProcedureII:

TransferallthecontentsoftheboilingtubeinprocedureIintoaclean250ml

volumetricflask.Rinsetheboilingtubeandthethermometerwithdistilledwaterand

addthecontentsintothevolumetricflask.Add100cm3ofdistilledwatertothe

volumetricflask;shakeuntilallthesoliddissolves.Addmoredistilledwatertothe

mark.LabelthisassolutionQ.Draintheburetteofanydistilledwaterandthenfillit

withsolutionQ.Pipette25cm3ofsolutionW intoacleanconicalflask,add3dropsof

phenolphthaleinindicator.TitratesolutionQagainstsolutionW.Recordyourreading

intable2below.Repeatthetitrationtwomoretimesandcompletethetablebelow.

Table2

(a)

I II III
Finalburettereading(cm3)

Initialburettereading(cm3)

VolumeofsolutionQused(cm3).

(4marks)

I. Completetable=1mark.

Completetablewiththreetitrations=1mark.

Incompletetablewithtwotitrations=½mark.

Incompletetablewithonetitration=0mark.

Penalties.

(i) Wrongarithmetic.

(ii) Invertedtable.

(iii) Burettereadingsbeyond50mlandbelow1.0ml.

 Foranyoftheabovepenalties,penalize½markeachuptoamaximum

of½mark.
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II. Useofdecimals=1mark

(i) 1d.pusedconsistently.

(ii) If2decimalplacesareused,theseconddecimalplaceMUSTbea0or5.

 PenalizeFULLYforanyotheruseofdecimalplace.

III. Accuracy=1mark.

 Compareanyofthecandidatesreadingwiththeschoolvalue.

 Ifatleastonetitrevalueiswithin±0.1cm3oftheschoolvalue=1

mark.

 Ifnoneiswithin±0.1cm3ofs.vbutwithin±0.2cm3ofs.v=

½mark.

 Ifnoneiswithin±0.2cm3ofthes.v,award0mark.

 Incaseofwrongarithmeticinthetable,coredthecorrecttitrewiththe

s.vandawardaccordingly.

IV. Principlesofaveraging=1mark.

 3consistentvaluesaveraged=1mark.

 3titrationsdone,onlytwoconsistentandaveraged=1mark.

 Onlytwotitrationsdone,areconsistentandaveraged=½mark.

V. Finalanswer=1mark.

 Comparetheschoolvaluewiththecandidate’saveragedtitre.

 Ifwithin±0.1cm3ofthes.vaward1mark.

 Ifnotwithin±0.1cm3butwithin±0.2cm3ofthes.vaward½mark.

 Ifbeyond,±0.2cm3award0mark.

(b)CalculatetheaveragevolumeofsolutionQused. (1mark)

 Tiedto(V)above.

(c)Calculatethe:
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(i) NumberofmolesofsolutionW used. (1mark)

0.2×25

1000
√½mk

=0.005moles.√½mk

 TheaboveexpressionMUSTbegivenasitis,otherwise

penalizefullyforanystrangevalueused.

(ii) NumberofmolesofsolutionQusedgiventheequationbelow. (1mark)

2NaOH(aq)+H2C2O4.XH2O(aq) Na2C2O4.XH2O(aq)+H2O(l)

 From theequation,moleratiois2:1

0.005

2
√½mark

=0.0025moles.√½mark

(iii) ConcentrationofsolutionQinmolesperlitre. (1mark)

Answerinc(ii)above×1000

Averagetitre.
√½mark

Correctanswer√½mark

(d)DeterminethevalueofXintheformulaH2C2O4.XH2O.(C=12,H=1,O=

16).(2mks)

Molarity=
Concentration(g/l)

RFM

Concing/l=3.6×
1000

250

=14.4g/l.√½mark

RFM =
14.4(g/l)

Answerinc(iii)
√½mark

90+18X=
14.4(g/l)

Answerinc(iii)
√½mark
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X=(
14.4

Answerinc(iii)
–90)÷18√½mark

2.YouareprovidedwithsolidE.Carryoutthetestsbelow.Writeyourobservationsand

inferencesinthespacesprovided.PlaceallsolidEinaboilingtube.Addabout10cm3

ofdistilledwaterandshakeuntilallthesoliddissolves.Useabout2cm3portionsof

thesolutioninatesttubeforthetestsbelow.

(a)Tothefirstportion,addsodium hydroxidesolutiondropwisetillinexcess.

(b)Tothesecondportion,addaqueousammoniadropwisetillinexcess.

(c)Tothethirdportion,add3dropsofsodium chloridesolution.

(d)Tothefourthportion,add3dropsofbarium nitratesolution.

Observations Inferences

Whiteprecipitate√½marksolublein
excess√½mark

(1mk)

Pb2+,Al3+,Zn2+present.√1mark
All3mentioned=1mk
Any2correctmentioned=√½mk
Only1correctmentioned=0mk.

(1mk)

Observations Inferences

Whiteprecipitate√½markinsolublein
excess√½mark

(1mk)

Pb2+,Al3+present.

 Penalize½mkforanycontradictoryion
mentionedaspresentuptoamaximum
of1mark.

(1mk)

Observations Inferences

Nowhiteprecipitate.√1mark

(1mk)

Al3+present.√1mark

 Award½mkforPb2+mentionedas
absent.

(1mk)
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(e)Tothefifthportion,add3dropsofacidifiedlead(II)nitratesolution.

NB:Penalizefullyforanyionwrittenwithawrongcharge.

3.YouareprovidedwithsolidF.Carryoutthetestsbelow.Writeyourobservationsand

inferencesinthespacesprovided.

(a)PlacehalfofsolidFonametallicspatulaandigniteitoveraBunsenburner.

Observations Inferences

Whiteprecipitate.√1mark

(1mk)

SO4
2-,SO3

2-
,CO3

2-present.

 All3mentioned=2mks
 Any2correctmentioned=1mk
 Only1correctmentioned=0mk.
 Penalize½mkforanycontradictoryionmentioned

aspresentuptoamaximum of2marks.

(2mks)

Observations Inferences

Whiteprepitate.√1mark

(1mk)

SO4
2-present.√1mark
 AcceptSO3

2-
,CO3

2-mentionedas
absentfor½mk.Penalize1mkfor
anycontradictoryion.

(1mk)

Observations Inferences

Burnswithayellow/sootyflame.
√1mark

(1mk)

׀ ׀
C=C ,−C≡C– √1mark
׀ ׀

(1mk)
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(b)PlacetheremainingportionofsolidFinaboilingtube.Add5cm3ofdistilledwater

andshake.Preservetheresultingmixturefortest(i)and(ii)below.

(i) Toabout2cm3ofthesolutioninatesttube,add3dropsofacidified

potassium manganate(VII)solution.

Observations Inferences

SolidFdissolvesorissoluble.√1mark

(1mk)

PolarcompoundorQispolar.√1mark

(1mk)

Observations Inferences
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(ii) Toanother2cm3portionofthesolution,add3dropsofacidified

potassium dichromate(VI)solution.

****************Thisisthelastprintedpage***************

Purplecolourisdecolourised⁄changes
from purpletocolourles.√1mark

(1mk)

׀ ׀
C=C,−C≡C–,
׀ ׀

R-OHpresent√1mark.

(1mk)

Observations Inferences

Orangecolourchangestogreen.√1mark

(1mk)

R-OHpresent√1mark.

(1mk)


