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 AnswerallquestionsinsectionAandsixquestionsfrom sectionB.

 AllanswersMUSTbewritteninthespacesprovided.
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 Molargasconstant,R=8.314Jmol-1K-1

 Molarvolumeofgasats.t.pis22.4litres
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1.a)Definetheterm “osmoticpressure”. (01mark)

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

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

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

………………………………………………………

b)Theosmoticpressureofanaqueoussolutionwhichcontains5gofpotassium nitrate

in1dm3is221kPaat15°C.Calculatethedegreeofdissociationofpotassium nitrate.

(3½ marks)

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

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

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

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

……………………………….……………………………………………………………………………………………

……………………………………………………………………………………………

2.Thestandardelectrodepotentialsofsomehalfcellsareshownbelow;

a)Writethecellconcentrationforthecombinedcell. (1½ marks)

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

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

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

………………………………………………………

b)Writeequationforthe;
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(i)reactionatthepositiveelectrode. (01

mark)

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

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

……………………………………

(ii)reactionatthenegativeelectrode. (01

mark)

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

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

……………………………………

(iii)overallcellreaction. (01mark)

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

………………….…………………………………………………………………………………………………………

……………………………….……………………………………………………………………………………………

……………………………………………………….

c)Calculatethee.m.f.ofthecombinedcell. (01mark)

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

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

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

………………………………………………………

3.a)Completeeachofthefollowingequations

(i)CH3COCH2CH3 + NH2OH

(01mark)

H
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(ii) COOH + CH3OH (01mark)

(iii) nCH2 CH–C CH2 (01mark)

(iv). (CH3)3C Br + -OH(aq) (01mark)

b)Statethemechanism ofthereactionina(iv) (01mark)

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

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

………………………………

4.Writeequationforthereactionforeachofthesaltswithwater.Statewhetherthe

resultingsolutionwillbeneutral,acidicoralkaline.

a)Aluminium chloride (02marks)

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

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

………………………………

b)Ammonium methanoate. (02marks)

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

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

………………………………

c)Sodium sulphate (01mark)

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

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

………………………………

Heat
H+

Heat
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5.Namethereagent(s)thatcanbeusedtodistinguishbetweeneachofthefollowingpairs

of

compoundsandstatewhatwouldbeobservedifeachmemberofthepairistreated

withthereagent(s).

a) and

(2½ marks)

Reagent(s)

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

………

Observation(s)

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

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

……………………………………

b)Butn-1-oland2-methylpropan-2-ol (2½

marks)

Reagent(s)

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

………

Observation(s)

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

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

……………………………………

6.a)Definetheterm “Bondenergy” (01mark)

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

COCH2CH COCH3
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……………………………………………………………………………………………………………………………

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

………………………………………………………

b)Somebondenergiesaregivenbelow

Bond Bondenergy(kJmol-1)

H H 436

N H 389

N N 159

N N 946

Nitrogenreactswithhydrogenaccordingtothefollowingequationtoform hydrazine.

N2(g) + 2H2(g) NH2NH2(l)

Usetheaboveenergyvaluestoestimatetheheatofformationofhydrazine.(03marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

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

……………………………………………….……………………………………………………………………………

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

……

c)Theactualvalueoftheheatofformationofhydrazineis+95.4kJmol-1.Explainthe

differenceinexperimentalvalueandthecalculatedvalueofheatofformation.(01mark)

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

……………………………………

7.A0.111M solutionofethanoichasanelectrolyticconductivityof5.21x10-2Sm-1at

25°C.

Themolarconductivityofethanoicacidatinfinitedilutionatthistemperatureis

3.91x10-2Sm2mol-1.Calculate;

a)thedegreeofdissociationofethanoicacid. (2½ marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

……………………………………………………………………………………………

b)thepHofthesolution. (1½

marks)

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

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

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

……………………….………………………………

c)Thedissociationconstant,Kaoftheacid. (1½ marks)

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

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

……………….……………………………………………………………………………………………………………

………………………………………………………

8.Drawtheshapesadoptedbythefollowingspeciesandnamethem. (06marks)

Species Shape Name
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PCl5

SO2

SO

ClO

9.Writeequationsofreactionbetweenhotconcentratedsodium hydroxidesolutionand

a)Lead(IV)oxide (1½

marks)

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

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

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

……………………….………………………………

b)Aluminium (III)oxide (1½ marks)

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

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

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

……………………….……………………………………………………………………………………………………

…………………………………………………………………………
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c)Iodine (1½ marks)

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

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

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

……………………….………………………………

10.a)Nitrogenreactswithhydrogenaccordingtothefollowingequation.

Equation;

N2(g) + 3H2(g) 2NH3(g) H = -92kJmol-1

(i)Writeanexpressionfortheequilibrium constant,Kp. (½

mark)

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

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

……………………………………

(ii)Onemoleofnitrogenand3molesofhydrogenwereheatedat450°Cunder

pressureof80atmospheres,theequilibrium mixturewasfoundtocontain21.2% ammonia

byvolume.

CalculatethevalueofKpundertheseconditions. (04

marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

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

……………………………………………….………………………………………………………………

b)State,givingreasons,howthepartialpressureofammoniawouldbeaffectedifat

equilibrium.

(i)thetemperaturewasincreased. (1½
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marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

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

……………………………………………….………………………………………………………………

(ii)thepressurewasincreased. (1½ marks)

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

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

……………………………………

(iii)Ironwasadded. (1½ marks)

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

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

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

……………………….………………………………

11.Theboilingpointsandmolecularmassesofthehydridesofelementsisgroup(II)inthe

periodictablearegiveninthetablebelow.

Hydride HF HCl HBr HI

Boilingpoint(°C) 19.5 85 67 35

Molecularmass 20 36.4 80.9 128

a)Drawagraphofboilingpointversusmolecularmassofthehydride. (03marks)
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b)Explain;

(i)theabnormallyhighboilingpointofHF. (2½

marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

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

……………………………………………….……………………………………………………………………………

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

……
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(ii)thegeneraltrendintheboilingpointsofHCl,HBrandHI (1½ marks)

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

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

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

……………………….……………………………………………………………………………………………………

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

……………………………………………………………………………………………

c)Statewhatwouldbeobservedandwriteequationforthereactionthattakesplaceif

concentratedsulphuricacidisaddedtohydriodicacid.

(i)Observation ( ½ mark)

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

….

(ii)Equation (1½ marks)

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

………………………………………………………………………………………………………………............

..................

12.Completethefollowingreactionsandsuggestmechanismsofreaction.

a) + (CH3CO)2O

(03marks)

NHCH2
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b) + CH3CH2Br (03marks)

c)CH3CHO + NaHSO3 (03marks)

OHCH3 heat
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13.a)Statetwopropertiesinwhichchromium differsfrom aluminium. (01mark)

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

………………………………………………………………………………………………………………............

...............................

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

………………………………………………………………………………………………………………............

..............................

b)Writeequationforthereactionbetweenchromium and

(i)dilutesulphuricacid. (01mark)

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

………………………………………………………………………………………………………………............

.................................

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

………………

(ii)hotconcentratedsulphuricacid. (1½ marks)

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

………………………………………………………………………………………………………………............

...............................
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c)Statewhatwouldbeobservedandwriteequation(s)forthereactionthattakesplaceif

tochromium (III)sulphatesolutionwasaddedtoaqueoussodium hydroxidesolution

dropwiseuntilinexcessfollowedbyhydrogenperoxidesolution.

Observation (1½ marks)

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

………………………………………………………………………………………………………………............

...............................

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

…………….

Equation(s) (04marks)

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

………………………………………………………………………………………………………………............

...............................

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

………………………………………………………………………………………………………………............

...............................

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

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

………………………………

14.a)Statethreereasonswhyazeotropesareconsideredtobemixturesandnot

compounds. (1½ marks)

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

………………………………………………………………………………………………………………............

................................

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

………………………………………………………………………………………………………………............

...............................



16

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

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

………………………………

b)Thetotalpressureofamixtureofpropanoneandtrichloromethaneandthemole

fractionofpropaneatconstanttemperaturearegiveninthetablebelow.

Molefractionofpropanone 0.0 0.2 0.4 0.6 0.8 1.0

Totalvapourpressureofthemixture 293 256 244 267 305 347

(i)Plotagraphoftotalvapourpressureofthemixtureagainstthemolefractionof

propanone. (03marks)
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(ii)Usethegraphtodeducehowthemixturedeviatesfrom Raoult’slaw.Giveareasonfor

youranswer. (02marks)

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

………………………………………………………………………………………………………………............

..................

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

………………………………………………………………………………………………………………............

..................

(iii)Explainthecausesofdeviationyouhavestatedinb(ii). (1½ marks)

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

………………………………………………………………………………………………………………............

..................

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

………………………………………………………………………………………………………………............

..................

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

………………………………………………………………………………………………………………............

..................

(iv)Determinethecompositionoftheazeotrope. (01mark)

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

………………………………………………………………………………………………………………............

..................

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

………………………………………………………………………………………………………………............

..................
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…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………............

..................

15.Writeequationsforthereactionswhichtakeplaceandineachcase,statewhatwould

beobserved.

a)Concentratedammoniasolutionisaddeddropwiseuntilinexcesstoanaqueous

solutionofcobalt(II)sulphateandtheresultingsolutionallowedtostandinair.

(04marks)

Equation(s)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

………………………………………………

Observation(s)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

…….............................................................

b)Aqueouspotassium iodideisaddedtoacidifiedpotassium dichromate(IV).

(2½ marks)

Equation(s)

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

………………..…………………………………………………………………………………………….............

..............................................……………………………………………………………………………

…………………………………………………

Observation(s)

…………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

………………………………………………………………………….……………………………………………

……………………………………..............................

c)Magnesium powderisaddedtoaqueoussolutionofIron(III)chloride. (2½

marks)

Equation(s)

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

……………………………..…………………………………………………………………………………………

…….........................................……………………………………………………………………………

…………………………………………………

Observation(s)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

………...........................................................

16.Thesolubilityproductoflead(II)sulphateis1.5x10 moll .

a)(i)Writetheexpressionforthesolubilityoflead(II)sulphate. (1½

marks)

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

…………………………………………………………………………………………………………..................

................................

(ii)WritetheexpressionforthesolubilityproductofLead(II)sulphate. (01

mark)

…………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………............

.................................

b)Calculatethesolubilityoflead(II)sulphateinmoll . (02

marks)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

……..............................………………………………………………………………………………………

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

……………………..............................………………………………………………………………………

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

………………………………………........................................................................................

...

c)Whenasolutionofsodium sulphatewasaddedtoasaturatedsolutionoflead(II)

sulphateaprecipitateoflead(II)sulphatewasformed.Explain. (02marks)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

………..............................……………………………………………………………………………………

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

………………………….......................................................................

d)Thesolubilityproductofcalcium sulphateat25°Cis2.0x10 moldm .Asolution

containscalcium andlead(II)ions.Usingyourresultfrom part(b) whichionwillbe

precipitatedfirstonadditionofsulphateionstoQ.Explainyouranswer. (2½
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marks)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

………..............................……………………………………………………………………………………

……………………………………………………………………………….

17.a)Anaqueoussolutioncontaining3.6gofanon-cycliccompoundRin125gofwater

freezesat C.Thefreezingpointconstant,Kfforwateris Cmol Kg

CalculatethemolecularmassofR. (2½ marks)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

………..............................……………………………………………………………………………………

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

…………………………..............................…………………………………………………………………

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

b)IfRcontainscarbon,66.7%,hydrogen11.1% andoxygen22.2%,

(i)CalculatethesimplestformulaofR(C=12,H=1,O=16) (02

marks)

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

………………………………………………………………………………………………………………............

..................……….………………………………………………………………………………………………

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

……….........................................................



22

(ii)DeterminethemolecularformulaofR. (01mark)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

…...............................................................

(iii)WritethestructuresofthreepossibleisomersofR. (1½ marks)

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

………………………………………………………………………………………………………………............

..................………………………………………………………………………………………………………

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

……….........................................................

c)Rformsayellowprecipitatewithphenylhydrazineandiodinesolutioninpresence

of

sodium hydroxidesolution.

(i)IdentifyR. (½

mark)

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

………………………………………………………………………………………………………………............

................................

(ii)WriteanequationforthereactionbetweenRandphenylhydrazine.(1½

marks)

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

………………………………………………………………………………………………………………............

..................................………………………………………………………………………………………

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

……………………..............................................
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…………………………………………………………………………………………………………………………

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

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

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

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

………………………………………………………………………………

END


