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SECTIONA:

Attempt3questionsinthissection.

1.(a)Theprincipalarefrom whichzincisextractediszincblende(ZnS)
(i)Brieflyexplainhowtheorecanbeconcentratedandconvertedintoanoxide.

(4½ marks)
(ii)Theoxideobtainedina(i)aboveisimpure.Outlinehowpurezincmetal
can

beobtainedfrom theoxideusingelectrolysis. (5marks)

(b)4.0gofanoreofzincwasdissolvedinexcessaqueousammoniaandthe
resultantsolutionshakenwith200cm3trichloromethane.Themixturewasallowed
tostanduntiltwolayersseparated.20cm3oftheorganiclayerrequired10.0cm3of
0.02M hydrochloricacidforcompleteneutralization.20cm3oftheaqueouslayer
required9.0cm3of1M hydrochloricacid.
GiventhatZn2+ form acomplexofcoordinationnumberfourwithammonialigands
inaqueouslayer.
(i) Suggestthemostsuitableindicatorforthetitration. (1mark)
(ii) Writetheequationforthereactiontakingplaceduringthetitration.(1mark)
(iii) Calculatethepercentageofzincintheore.(Partitioncoefficientofammonia

betweenwaterandtrichloromethaneis25.0at25oC) (6marks)

(c)Zincpowderwasaddedtoasolutionofsodium nitrateinexcesssodium
hydroxide

andthemixtureheated.
(i) Statewhatwasobserved. (1mark)
(ii) Writetheionicequationforthereactiontakingplace. (1½ marks)

2.Writeequationindicatingconditionstoshowhowthefollowingconversionscanbe
effected.

(a)

from Ethyne. (4marks)

(b)Ethylmethylaminefrom bromoethene (2½ marks)

(c) from benzoicacid (3½
marks)

H

C


Br

NH–
CH3
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(d)2–iodo–3–methylbutanefrom bromomethane (4marks)

(e) from cyclohexanol (3½
marks)

(f)1,2–dichloroethanetoethanaloxime (2½ marks)

3.(a)Explainthefactorsthataffectthesolubilityofasparinglysolublesalt. (5
marks)
(b)Describeanexperimentyouwouldcarryouttodeterminethesolubilityproduct
ofcalcium iodate(V). (7marks)

(c)Calculatethesolubilityofcalcium iodate(V)in
(i)water
(ii)0.2Moldm–3 calcium hydroxidesolution.(Kspofcalcium iodate

(V=1.95x10–6mol3dm –4) (7marks)

(d)Accountforthedifferencesinthesolubilitiesin(c)above. (1mark)

4.Explainthefollowingobservations
(a)Hydrochloricacidisusedtoacidifypotassium dichromatesolutionbutnot

potassium permanganatesolution. (3marks)

(b)Theacidstrengthofhydrofluoricacidincreaseswithincreasing
concentrationoftheacid.
(3marks)

(c)Propanonelikeallothercarbonylcompoundsundergoesnucleopphilicaddition
reactionsandnotelectrophilicaddition. (3marks)

(d)OnadditionofammoniasolutionintoasolutionofAluminium sulphate,a
whiteprecipitateisformed.However,whenammoniaisaddedinthe
presenceofammonium chloride,noprecipitateforms. (4
marks)

(e)Whenhydrogensulphidegasispassedthroughaneutralsolutionofiron(III)
sulphate,ayellowprecipitateisformedandthebrownsolutionturnsgreen.

(3marks)

C–NH2


O
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(f)Osmoticpressuremethodispreferredforthedeterminationofrelative
molecularmassesofpolymerstofreezingpointdepression. (4marks)

SECTIONB:

Attemptanytwoquestionsfrom thissection

5.(a)Withtheaidofexamples,distinguishbetween
(i)Nucleophilicsubstitutionreaction
(ii)Electrophilicadditionreaction

(Writethemechanism fora(i)andequationsforboth)

(b)AnorganiccompoundW contains60% carbon,13.35% hydrogenandtherest
oxygen

ifthevapourdensityofW is30,determineitsmolecularformulaofW. (5
marks)

(c)W reactswithsodium metalwitheffervescenceofagas.Writethestructural
formulae

andIUPACnamesofthetwopossibleisomersofW. (2marks)

(d)W reactswithiodinesolutioninsodium hydroxidetoform ayellowprecipitate
(i)IdentifyW

(½ mark)
(ii)WriteequationforthereactionbetweenW andiodineissodium hydroxide

solution (1mark)

(e)W canbeoxidizedusingacidifiedchromium (VI)oxidetoform compoundR.R
formsayellowprecipitatewithBrady’sreagentinpresenceofanacid

(i)WriteequationforthereactionbetweenRandBrady’sreagentinacidic
media

(1mark)
(ii)Indicatethemechanism forthereactionin(e)(i) (4½ marks)

6.(a)Whatismeantbythefollowingterms
(i)ionization (1mark)
(ii)Dissociation (1mark)

(b)Statethreefactorsthataffectthemolarconductivityofanelectrolyte.(3
marks)

(c)Theelectrolyticconductivitiesofthesolutionformedwhenpotassium hydroxide
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solutionistitratedwith20cm3of0.1M hydrochloricacidaregiveninthetable
below

VolumeofKOHadded
/cm3

4 10 14 20 22 28 34

K1cm1 185 165 145 135 135 145 155

(i)Plotagraphofconductivityagainstvolumeofpotassium hydroxideadded (3
marks)

(ii)Explaintheshapeofyourgraph (4marks)

(iii)Determinethevolumeofpotassium hydroxidesolutionrequiredtoreachthe
end

point. (1mark)

(iv) CalculatethepHofthesolutionwhen32cm3ofpotassium hydroxidesolution
added.

(d)Explainwhytheconductivityofsodium hydroxidesolutionishigherthanthatof
potassium hydroxidesolution. (2marks)

7.(a)Chlorine,potassium manganate(vi)andcopper(1)saltsinaqueoussolution
undergodisproportionation.

(i)Explainwhatismeantbytheterm disproportionation. (2
marks)

(ii)Describehoweachofthesubstancesin(a)aboveundergoes
disproportionation.

Statetheconditionsandwriteequationforthereactionineachcase. (7
marks)

(iii)Statetwopracticalapplicationsofdisproportionationreactions (1mark)

(b) Chlorinereactswithheatedsodium metaltoform anhydroussodium
chloride

whichreadilydissolvesinwatertoform asolutionofpH=7.0

Describeanexperimenttodeterminethepercentageofsodium chlorideinan
impuresolidsampleofsodium chlorideusingtitration. (5
marks)

(c)Toanaqueoussolutionofsodium chloride,silvernitratesolutionwasadded
to

form awhiteprecipitateXwhichdissolvedinexcessammoniasolutionto
givea

colourlesssolutionY. (5marks)
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(i) WritetheformulaofthewhiteprecipitateXandthecolourlesssolution.
Y.

(1½ marks)
(ii) WriteionicequationstoshowhowXandYareformed (3marks)
(iii) GivetheI.U.P.A.CnameofsolutionY. ½ marks)

8.(a)Explainwhatmeantbytheterms
(i)Enthalpyofsolution (2marks)
(ii)Enthalpyofhydration (2marks)

(b)Statetwofactorsthataffecttheenthalpyofhydration. (2marks)
(c)Describehowyouwoulddeterminethestandardenthalpyofsolutionof
potassium

iodide. (7marks)

(d)Thelatticeenergyofpotassium iodideis+649Kjmol–1.Theenthalpyof
hydrationof

potassium ionis321Kjmol–1andthatofiodideionsis–296Kjmol–1

(i)Determinetheenthalpyofsolutionofpotassium iodide (2marks)

(ii)Explainwhypotassium iodideissolubleinwater (2marks)

(iii)Sketchapotentialenergydiagram forthedissolutionofpotassium iodidein
b(ii)

above (3marks)

END


