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INSTRUCTIONSTOCANDIDATES

 Answerfivequestionsincludingthreequestionsfrom sectionA andanytwofrom

sectionB.

 Begineachquestiononafreshpage.

 Useequationswherenecessarytoillustrateyouranswer.
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SECTIONA

Attemptthreequestions

1.a)Definethefollowingterms;

(i)Electrolyticconductivity (01mark)

(ii)Molarconductivity. (01mark)

b)Drawasketchgraphtoshowhowthemolarconductivityvarieswithconcentration

for;

(i)Ethanoicacid (01mark)

(ii)Sodium ethanoate. (01mark)

Explaintheshapeofthecurveineachcase. (06

marks)

c)25cm3of0.1M ethanoicacidwastitratedwithsodium hydroxidesolution.

(i)Drawasketchgraphtoshowhowtheconductivityofthesolutionchanges

when

sodium hydroxideisaddedtotheacid. (01mark)

(ii)Explaintheshapeofcurve. (04marks)

d)At25°Cthemolarconductivitiesofsilverionsandchlorideionsare62and76Ω

cm2mol respectively.Atthesametemperaturetheconductivityofasaturated

solutionofsilverchlorideis4.36x10 Ω cm-1andforwateris2.51x10 Ω cm-1.

Calculatethesolubilityproductofsilverchloride. (04

marks)

e)Statetwootherapplicationsofconductivity. (01

mark)

2.Flourine,chlorine,bromineandiodinebelongtogroup(VII)oftheperiodictable.The

tablebelowshowstheatomicradiiandmeltingpointsoftheelements.

Element F Cl Br I

Atomicradius(nm) 0.072 0.099 0.0114 0.133

Meltingpoint(°C) 59 184

a)Explainthetrendin



3

(i)atomicradius (03marks)

(ii)meltingpoints (03marks)

b)Describethereactionsoftheelementswith;

(i)water (03marks)

(ii)sodium hydroxide (06

marks)

c)Describehowchlorineispreparedonalargescale. (05

marks)

3.a)Describethereactionsofmethylbenzeneandchlorine. (10marks)

b)Completethefollowingequationsandsuggestsuitablemechanismsofreaction.

(i) (3½ marks)

(ii) (3½ marks)

(iii) (03marks)

4.Explainthefollowingobservations

a)Whenchlorocyclohexanewastreatedwithhotaqueoussodium hydroxidesolution

andtheresultingsolutionnuetralisedwithnitricacidthentestedwithsilvernitrate

solutionawhiteprecipitatewasformed.Whenchlorobenzenewastreatedinthe

samewaynoprecipitatewasformed.

b)ThemolarconductivitiesatinfinitedilutionofLithium andsodium ionsare38.7Ω

cm mol and50.1Ω cm mol respectivelyat25°C. (04marks)

c)Methanoicacidreactswithammoniacalsilvernitratesolutiontoform agreysolid

whereasethanoicaciddoesnot. (04marks)

d)Whendilutehydrochloricacidisaddedtoasolutionoflead(II)ethanoateawhite

precipitateisformed.Theprecipitateissolubleinexcessconcentrated

Conc.H2SO4

180°C

Conc.H2SO4

180°C

Conc.HNO3

Conc.H2SO4,60°C

Na/liquidammonia
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hydrochloric

acid. (04marks)

e)Ammoniaboilsat whereasphosphine(PH3)boilsat . (04marks)

SECTIONB

Attempttwoquestionsfrom thissection.

5.a)Definetheterm “firstionizationenergy.” (01mark)

b)Thefirstionizationenergiesofelementsinperiodthreeoftheperiodictableandtheir

atomicnumbersaregiveninthetablebelow.

Element Na Mg Al Si P S Cl Ar

I.E(KJmol-1) 495 740 580 790 1060 1000 1255 1520

Atomicnumber 11 12 13 14 15 16 17 18

(i)Plotagraphofionizationenergyagainstatomicnumber. (03marks)

(ii)Explaintheshapeofthegraph. (06

marks)

c)Themeltingpointsofmagnesium,siliconandSulphurare650°C,1423°Cand120°C

respectively.

Explainthedifferencesinthemeltingpointsoftheelements. (03

marks)

d)(i)Namethetypeofbondingthatexistsinthehydridesofsodium,siliconandSulphur.

(ii)Writeequationstoshowthereactionifanyofthehydridesin(i)withwater.

(4½ marks)

6.a)Definethefollowing.

(i)Relativeatomicmass. (01

mark)

(ii)Isotopes (01mark)

b)Thetablebelowshowsisotopicmassesandtheirrelativepercentageabundance

obtainedfrom amassspectrum ofaleadsample.

Isotope Percentageabundance
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204 1.42

206 24.07

207 22.12

208 52.39

(i) Describehowthemassspectrum wasobtained. (07

marks)

(ii)Calculatetherelativeatomicmassoflead. (03marks)

c)Statetwoadvantagesofusingamassspectrometeroverthedepressionoffreezing

pointmethodfordeterminingrelativeatomicmasses. (02marks)

d)Themassspectrum ofchlorineshowspeaksatmasses70,72and74.Theheightsof

the

peaksareintheratioof9:6:1respectively.

(i)Statewhythemassspectrum ofchlorineshowsthreepeaks. (1½ marks)

(ii)Calculatetheaverageatomicmassofchlorine. (2½ marks)

(iii)Chlorinehastwoisotopes and .Determinetherelativeabundanceof

and . (02marks)

7.Bymeansofequations,showhowthefollowingconversionscouldbecarriedout.

a)Benzenefrom nitrobenzene (04marks)

b) from ethyne (04marks)

c)Ethanoic acidfrom propanoicacid (04marks)

d)2–methylbutan-2-olfrom propene (04marks)

e)2,2dichloropropanefrom 1-chloropropane (04marks)

8.a)(i)Statethebasicrawmaterialsusedintheproductionofsoap. (02

marks)

(ii)Writetheequationforthereactionleadingtotheformationofsoap.(01mark)

(iii)Brieflydescribehowsoapisseparatedfrom thereactionmixture. (03marks)

CH3 SO3N
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b)(i)Writeequationstoshowhowanalkybenzene-sulphonatecanbepreparedfrom

duodecylbromide.(C12H25Br). (04

marks)

(ii)Explainisthemainadvantageofusingadetergentinsteadofsoapin

washing?

(04marks)

c)Trisodiumphosphateandalittlesodium perborateareusuallyaddedtosome

laundrydetergents.

(i)Statethefunctionoftrisodiumphosphateinthedetergent. (02marks)

(ii)Explainhowsomedetergentscontainingphosphatesmaycausepollution.

(02marks)

(iii)Statetheroleplayedbysodium perborateduringwashing. (01

mark)

(iv)Sodium sulphateisusuallyaddedtodetergents.Statetheroleofsodium

sulphate.

(01mark)

END


