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Answerallquestionsfrom thissection.
1.(a)Statewhatisobservedandwriteequationforthereactionthattakesplacein
eachcasewhen:
(i)ConcentratedhydrochloricacidisaddedtoaqueousCopper(II)sulphateuntilin
excess. (2½
marks)
Observation:
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
Equation:

------------------------------------------------------------------------
------------------------------------
(ii)Aqueouspotassium iodideisaddedtoaqueousCopper(II)sulphatesolution.

(2½ marks)
Observation
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
Equation:

------------------------------------------------------------------------
------------------------------------
(b)Explainyourobservationin(a)(i)above. (1
mark)

------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------
2.(a)State twoconditionsunderwhichsteam distillationmaynotoccur.(2
marks)
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------
(b)WhenamixtureofXandcarbondisulphidewassteam distilled,itboilsat65oC
and760mmHgpressure.Thedistillatecontained43.5% bymassofcarbon
disulphide.Calculatethevapourpressureofwateratthistemperature. (3
marks)
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
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------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------

3.(a)Completethefollowingreactionsandnamethemainproduct. (1½ marks)

(i) -----------------------------------

Nameofproduct---------------------------------------------------------
-------

(ii) -----------------------------------

Nameofmainorganicproduct---------------------------------------------
------------
(b)Writethemechanism forthereactionthattakesplacein(a)(i). (2½
marks)

------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
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------------------------------------------------------------------------
------------------------------------------------------------------------
4.Calcium hydroxideissparinglysolubleinwater.
(a)Writethe;
(i)equationforsolubilityofcalcium hydroxide. (1½
marks)

------------------------------------------------------------------------
------------------------------------(ii)expressionforthesolubilityproduct
ofcalcium hydroxide. (½ mark)

------------------------------------------------------------------------
------------------------------------
(b)10gofcalcium hydroxidewasshakenwitha0.05moldm-3aqueoussolutionof
sodium hydroxide.Calculatethepercentageofcalcium hydroxidethatdissolved.
Stateanyassumption(s)made. (4½
marks)
Solubilityproduct,Kspforcalcium hydroxideis5.5x106mol3dm-9

------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
5.(a)Writeequationsforthereactionsofberyllium andaluminium with
concentrationsolutionsofpotassium hydroxide.
(i)Beryllium; (1½ marks)

------------------------------------------------------------------------
--------------------------------
(ii)Aluminium
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(1½ marks)

------------------------------------------------------------------------
--------------------------------
(b)Statehowthechemicalpropertiesofthechloridesofberyllium andaluminium
differfrom thatoftheotherchloridesofgroupIImetals. (2marks)
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------
(c)Explainwhythemolarmassofaluminium(III)chlorideappearstovarybetween
133.5and267dependingonthetemperature. (1
mark)

------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
6.Namethereagent(s)thatcanbeusedtodistinguishbetweenthefollowing
compounds.Ineachcasestatewhatisobservedwhenthecompoundsofeachpair
areseparatelytreatedwiththereagent.
(a)2,2-dimethylpropanalandEthanal.
(2marks)
Reagent:…………………………………………………………………………………………………………
………………………………………………………………..……………………………………………………
…………..
Observation:
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………….…………
………………

(b) and
(2marks)

Reagent-----------------------------------------------------------------
------------------------------------------------------------------------
--------------------------------------------------------------------
Observation:
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------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------
7.(a)Explainwhatismeantbytheterm ebullioscopicconstant. (1mark)
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------
(b)1.2gofiodineraisedtheboilingpointof32cm3ofsolventXby0.40oC.
CalculatetheebullioscopicconstantforsolventX.(DensityofXis0.75gcm-3) (3
marks)
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------8.Ineachcasenamethecomplex,name
theshapeandstatetheco-ordinationnumberofthecentralmetalion.

(4½ marks)

FormulaofComplex NameofComplex Nameofshape Co-ordination
number

Zn(OH)4
2-

Fe(CN)6
4-

Cu(NH2CH2CH2NH2)2
2+



ChemistryPaperOne

ChemistryDepartment 7

9.ThetablebelowshowsthefirstfoursuccessiveionizationenergiesofelementsT
andQ.

Element Ionization Energy
T 799 2420 3660 25,000

Q 494 4560 6940 9540

(a)(i)StatethegrouptowhicheachoftheelementsTandQbelong;

T…………………………………………………………………………. (½ mark)

Q………………………………………………………………………… (½ mark)
(ii)Explainyouranswersin(a)(i)above. (2
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……..………………………
(b)Explainwhythesecondionizationenergyforeachelementisgreaterthanthe
firstionizationenergy. (1½
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………

SECTIONB: (54Marks)
Answersix(6)questionsfrom thissection.
10.Showbyuseofequationsandconditionsofreactionshowthefollowing
conservationscanbeeffected. (3markseach)
(a) CH3COOHtoCH3CH2COOH
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………..…
……………………

(b) to
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……..………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………..
………………………

(c)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……..………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………..
………………………
11.Statewhatwouldbeobservedandwriteequation(s)forthereaction(s)which
takeplaceinoneofthefollowingcases.
(a)Zincpowderwasaddedtoaqueoussodium nitratesolutioninexcesssodium
hydroxideandthemixtureheated.
Observation:
(1½ mark)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………
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Equation
(2½ marks)

………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………
(b)Lead(IV)oxidewasaddedtoamixtureofconcentratednitric(V)acidand
manganese(II)sulphatesolutionandthemixtureheated.
Observation:

(1½ marks)
………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………….…………
…………
Equation

(2½ marks)

………………………………………………………………………………………………………………………
……
(c)2–3dropsof2,4–dinitrophenylhydrazinewasaddedtoadilutesolutionof
ethanalandmixturewarmed.
Observation:
(1½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………
Equation:

(2½ marks)

………………………………………………………………………………………………………………………
……
12.(a)Describebrieflyhowsoapcanbemanufacturedfrom avegetableoil.(Your
answershouldincludeageneralequationforthereactionthattakesplace)

(4
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……..………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………..
……………………… (b)9.5gofavegetableoilcontaininghexadecanoicacid
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(C15H31COOH)wasusedtomanufacturesoap.Calculatethemassofsoapformed
formed. (4marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……..………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………..
………………………
(c)Stateonedisadvantageofusingsoapsratherthandetergentsasacleansing
agent. (1mark)

………………………………………………………………………………………………………………………
……
13(a)(i)Explainwhatismeantbytheterm electrolyticconductivity. (1mark)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………… (ii)Statethreefactorsthatcanaffectelectrolyteconductivity.
(1½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………
(b)Thegraphshowinghowtheelectrolyticconductivityofcarbonicacidvaries
withconcentrationisshownbelow.

Explaintheshapeofthegraph. (2
marks)
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………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………
(c)Themolarconductivitiesofsomeionsatinfinitedilutionaregiveninthetable
below:

Ion Molarconductivity (Scm2mol-1)

Na+

H+

Cl-

OH-

50

350

76

200
Calculatetheelectrolyteconductivityofa0.02M hydrochloricacidsolution.

(1½
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………
(d)Thesolutionin(c)wastitratedwith1M sodium hydroxidesolutionand
conductivityoftheresultantsolutionmeasuredduringthetitration.Assumingthat
theconductivityofwaterisnegligible,calculatetheelectrolyticconductivityofthe
resultantsolutionwhentheacidhasbeen;
(i) halfneutralized. (1½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………… (ii)exactlyneutralized.

(1mark)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………
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(e)Stateoneotherapplicationofconductivitymeasurements. (½ mark)

………………………………………………………………………………………………

14.(a)AnorganiccompoundPcontains 23.7% nitrogenand15.3% hydrogenby
mass.Calculate;
(i)theempiricalformulaofP. (2
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………
(ii)themolecularformulaofP.(VapourdensityofPis29.5) (1½
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………
(b)Preactswithnitric(III)acidformingnitrogengasandacompoundQ.Qreacts
withacidifieddichromate(VI)solutiononwarmingformingcompoundR,which
reactswithIodineandaqueouspotassium hydroxidesolutionformingayellow
precipitate.
(c)Writetheequationforthereactionbetween;
(i)Pandnitric(III)acid. (1mark)

…………………………………………………………………………………………………
(ii)Qandacidifieddichromate(VI)solution. (1mark)

…………………………………………………………………………………………………
(d)Writetheequationandsuggestapossiblemechanism forthereactionbetween
Randdilutesodium hydroxide. (3½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………………………………………………………
……
15.A20cm3sampleof0.2M ethanoicacidwastitratedagainst0.15M sodium
hydroxide.Kaofethanoicacidis1.85x10-3moldm-3.
(a)SketchthepHtitrationcurve. (1½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………
………………………………………………………………………………………………………………………
……
(b)Statinganyassumptionsmade,calculatethepHofthesolution;

(i)beforeadditionofsodium hydroxide. (2½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………
………………………………………………………………………………………………………………………
……
(ii)athalfneutralization. (3½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………………………
………………………………………………………………………………………………………………………
……
………………………………………………………………………………………………………………………
……
(iii)atcompleteneutralization. (2½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………
16.Methanoicacid(HCOOH)andwateraremiscibleinallproportions.Theyform
amaximum boilingpointmixturecontaining77% methanoicacidwhichboilsat
108oC.
(a)Sketchalabelledboilingpoint-compositiondiagram formixturesofmethanoic
acidandwater. (3
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………………………
………………………………………………………………………………………………………………………
……
………………………………………………………………………………………………………………………
……
………………………………………………………………………………………………………………………
……
(b)Explainthefactorsthatleadtomethanoicacidandwaterformingamaximum
boilingpointmixture. (3
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marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………
………………………………………………………………………………………………………………………
……
(c)Describebrieflywhathappenswhenamixturecontaining40% methanoicacidis
distilled. (2marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………
………………………………………………………………………………………………………………………
……
(d)Giveonemethodbywhichpuremethanoicacidcanbeobtainedfrom the
maximum boilingpointmixture. (1mark)

…………………………………………………………………………………………………………………………
17.Explaineachofthefollowingobservation(s).Illustrateyouranswerwith
equationswhereapplicable?
(a)Bothammoniasolutionandammonium chlorideareneededinorderto
precipitatemanganese(II)sulphide(MnS)usinghydrogensulphide. (3½
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………
………………………………………………………………………………………………………………………
……
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(b)Ammonium nitratereadilydissolvesinwatereventhoughitsenthalpyof
solution(s)positive. (3
marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………
………………………………………………………………………………………………………………………
……
(c)Aluminium ionsform awhiteprecipitatewithaqueousammoniasolutionbutin
thepresenceofammonium nitratenoprecipitateforms. (2½ marks)
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………
………………………………………………………………………………………………………………………
……
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END


