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Questionone

Youareprovidedwiththefollowing:
FA1;whichisapproximately0.02M potassium manganate(VII)solution.
FA2;whichisamixturecontainingoxalicacidand3.35gofanoxalate,perlitresolution.
FA3;whichis0.04M sodiumhydroxidesolution.
SolidQwhichisferrousammoniasulphatehexahydrate,.
Youarerequired;
Todeterminethemolarconcentrationofthepotassium manganate(VII)solution
Todeterminetherelativeatomicmassoftheelementpresentedbyintheoxalatebytitration.
ProcedureA
Weighaccurately4.9gofQ,transferitintoabeakerandaddabout50ofdistilledwaterto
dissolve.Transfertheresultantsolutionintoa250volumetricflaskandmaketomarkwith
moredistilledwater.LabeltheresultantsolutionFA4.
Pipette25.0or20.0ofFA4,addanequalvolumeof2M sulphuricacidandtitratetheresultant
solutionwithFA1from theburette.Repeatthetitrationuntilyougetconsistentresults.Record
yourresultsinTableIbelow.

TableI
Volumeofpipetteused………………………………………………………………………

Experimentalrun 1 2 3

Finalburettereading(

Initialburettereading(

VolumeofFA1used()

TitrevaluesusedtocalculatetheaveragevolumeofFA1used:…………………,………………..

AveragevolumeofFA1used
………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
ProcedureB
Pipette25.0or20.0ofFA2andtitratetheresultantsolutionwithFA3from theburetteusing
phenolphthaleinindicator.Repeatthetitrationuntilyougetconsistentresults.Recordyour
resultsintheTableIIbelow.

TableII
Volumeofpipetteused……………………………………………………

Experimentalnumber 1 2 3

Finalburettereading(

Initialburettereading(

VolumeofFA3used()

TitrevaluesusedtocalculatetheaveragevolumeofFA3used:…………………,………………..



AveragevolumeofFA3used
………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
ProcedureC
Pipette25.0or20.0ofFA2,addanequalvolumeof2M sulphuricacid.Heatthemixtureto70
and titratethehotsolutionwithFA1 from theburette.Repeatthetitrationuntilyouget
consistentresults.RecordyourresultsinTableIIIbelow.

TableIII
Volumeofpipetteused……………………………………………………

Experimentalnumber 1 2 3

Finalburettereading(

Initialburettereading(

VolumeofFA1used()

(a)

(i)TitrevaluesusedtocalculatetheaveragevolumeofFA1used:…………………,………………..

(ii)AveragevolumeofFA1used
………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………....................................
(iii)Writeanequationforthereactionbetween;
Manganate(VII)ionsandiron(II)ionsinacidicmedium.
………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………....................................
Manganate(VII)ionsandoxalateionsinacidicmedium.
………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………....................................……………
(b)Calculatethe;
(i)ConcentrationofsolutionFA1in.
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
(ii)MolarconcentrationofoxalateionsinFA2.
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………



………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………

(iii)TherelativeatomicmassoftheelementrepresentedbyZ. (07marks)
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………
Questiontwo

YouareprovidedwithsubstancePwhichcontainstwocationsandtwoanions.
YouarerequiredtocarryoutthefollowingtestsandidentifythecationsandanionsinP,identify
anygasesthatmaybeevolved.

(29marks)
TESTS OBSERVATIONS DEDUCTIONS
(a)HeataspatulaendfulofPina
dry testtube strongly untilin
excess.



(b)ToaspatulaendfulofPina
boilingtubeadddilutenitricacid
untilthe solid just dissolves.
Then add sodium hydroxide
dropwiseuntilinexcess.

Filter.Wash the residue
andkeepitfortest(d).
Keepthefiltratefortest
(c).

(c)Tothefiltrateadddilutenitric
acid untilthe solution is just
acidic.Dividetheacidicsolution
intofiveportions.

(i)Tothefirstportionaddsodium
hydroxidesolutiondropwiseuntil
inexcess.

(ii)Tothesecondportionofthe
acidic solution add ammonia
solutiondropwiseuntilinexcess.

(iii)Carryoutatestofyourchoice
to confirm the cation in the
filtrate
……………………………………………
……………………………………………
…………………………………………..
…………………………………………..
(iv)Tothefourthportionaddlead
(II)nitratesolution
(v)Carryoutatestofyourchoice
to confirm the anion in the
filtrate.
……………………………………………
……………………………………………
……………………………………………

(d)Totheresidueinatesttube
adddilutehydrochloricacid.Until
it just dissolves. Divide the
solutionintofourportions.

(i)Tothefirstportionaddsodium
hydroxidesolutionuntilinexcess.

(ii)To the second portion add
ammoniasolutionuntilinexcess.



(iii)Carryoutatestofyourchoice
to confirm the cation in the
residue.
…………………………………………..
…………………………………………...
……………………………………………

ThecationsinPare…………………………………………..and……………………………………………………..
TheanionsinPare……………………………………………and……………………………………………………..

Questionthree
You areprovided with substanceK which isan organiccompound.You arerequired to
determinethefunctionalgroupandcommentonthenatureofsubstanceK.
Carryoutthefollowingtestsonkandrecordyourobservationanddeductionsinthetablebelow.
Identifyanygas(es)evolved.

TESTS OBSERVATIONS DEDUCTIONS

(a)BurnasmallamountofK
on a spatula end/ a
porcelainsdish.

(b)Toabout3ofkinatest
tube,add about2ofwater
andshake.Testwithlitmus
paper.Divide the resultant
mixtureinto6portions.
(i)Tothefirstportion,add3-
4dropsofsodium carbonate
solution.
(ii)To the second portion,
add3-4dropsofneutraliron
(III)chloridesolution.

(iii)Tothethirdportion,add
2-3dropsofBrady’sreagent.

(iv)Totheforthportion,add
2-3cm3 of acidified
potassium permanganate
solutionandheat.

Divide the resultant
mixture into two
portions

Tothefirstportion,add3-4of
Brady’sreagent.



Tothesecondportion,add
Tollen’sreagentandwarm.

(v)Tothefifthportionofthe
solution from (b),add 2-3
drops of concentrated
sulphuric acid followed by
1cm3 ofethanoic acid and
heat.Allowtocool.

(vi)Tothesixthportion,add
iodine solution drop wise
untilinexcessandthenadd
dilute sodium hydroxide
solutiondropwiseuntilthe
brown colorofiodine just
disappears then warm and
allowtocool.

CommentonthenatureofK.
………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………....................................

THEEND


