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2Hours30minutes.

INSTRUCTIONTOCANDIDATES:

-Answeranyfivequestionsincludinganythreefrom sectionAandanytwofrom section

B

-Additionalquestionsansweredwillnotbemarked

-Writetheanswersinthebooklet/sheetprovided.

-Begineachquestiononafreshpage.

-Mathematicaltablesandgraphpapersareprovided.

-Nonprogrammable,silentscientificelectroniccalculatorsmaybeused.

-Illustrateyouranswerwithequationswhereapplicable
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SECTIONA

Answerthreequestionsfrom thissection

1.(a)explainthefollowingobservations

(i) Brominewaterreactswithpropenetoform 1-bromopropan-2-olasbthe

majorproductratherthan1,2-dibromopropane(5½marks)

(ii) When 2-methylpropene is reacted with hydrogenbromide,the major

productis2-bromo-2-metylpropanrratherthan1-bromo-2-metylpropane(5

marks)

(b)(i)whatisthenamegiventothereactionbetweenfumingsulphuricacidand

benzene(½marks)

(ii)Writethemechanism forthereactioninb(i)above.(2½marks)

(iii) Showhowtheproductinb(i)canbeconvertedtophenol(2marks)

(c)Phenolreactswithbromomethaneinpresenceofanalkalitofrom ether.write

equationsforthereactionandoutlinethemechanism forthereaction.(4½

marks)

2.(a)ThefirstionisationenergiesofsomegroupIImetalsoftheperiodictableand

themeltingpointsoftheirchloridesaregiveninthetablebelow.

Metal Mg Ca Sr Ba

Frist ionisation

energy

738 590 549 505

MeltingpointoC 708 772 873 967

Explain;

(i) Why the ionisation energy decreases with increasing atomic
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number(3marks)

(ii) Whythe melting pointofthe chlorides ifthe metals increases with

increaseinatomicnumber(3marks)

(b)Describethetrendinreactivityoftheelementswithcoldwaterdownthe

group.(8marks)

(c)ComparethesolubilityandbasicityofhydroxidesofgroupIIelementswith

thehydroxidesofgroupI.(3marks)

(d)Beryllium andaluminium showdiagonalrelationship.Writeequationstoshow

how beryllium and aluminium reactwith concentrated sodium hydroxide

solution.(3marks)

3.AgaseousalkeneYdiffuses0.57735timesfasterthannitrogengas.

(a)DeterminethemolecularformulaofY.(3marks)

(b)onozonolysis,followedbyhydrolysis,Yproducedpropanalandpropanoneas

themajororganicproducts,IdentifyY.(1mark)

(c)writetheequationandsuggestamechanism forthereactionbetween

(i) Yandbenzeneinpresenceofanacid(4marks)

(ii) Yandbrominewater(4marks)

(iii) Propanalandphenylhydrazineinacidicmedium (4marks)

(d)UsingequationsonlyshowhowYcanbesynthesisedfrom propyne(4marks)

4.(a)completethefollowingequationsandoutlineacceptedmechanism forthe

reaction
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(b)Distinguishbetweenthefollowingpairofcompoundsusingsuitablereagents

ndstatetheobservationineachcase.(3marks@)

SECTIONB

Answertwoquestionsfrom thissection

5.(a)definethefollowingterms(4marks)

(i) Electronaffinity



CHEMISTRY
DEPARTMENT@2019
Page5

(ii) Secondionisationenergy

(iii) Electropositivity

(iv) Atomicradius

(b)Describeandexplainthetrendofatomicradiusinthefollowingseries

(i)GroupIIelements(4marks)

(ii)Period3elements(4marks)

(v) Transitionmetalelements(4marks)

(c)Explainthetrendofelectronegativityacrossaperiod(4marks)

6.Showhowthefollowingcompoundscanbesynthesised

7..(a)stateHess’lawofheatsummation(1mark)

(b)(i)thestandardenthalpyofformationofSiCl4is-610kjmol-1.Thestandardenthalpy
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changeofatomisationofSiandClare+338and+122kjmol-1 respectively.Usethe

valuestoconstructaBorneHabercyclefortheformationifSiCl4from itselementsand

indicatetheenergychangesinvolved.(4marks)

(ii)CalculatetheaveragebondenergyoftheSi-Clbond(3marks)

(c)Whatismeantbythefollowingterms(2marks)

(i)Bondenergy

(ii)Standardenthalpyofcombustion

(b)Describe the experimentto determine the enthalpyofcombustion ofethanol

(6marks)

(e)Calculatetheenthalpyofformationofmethanefrom thefollowingthermochemical

data

Enthalpyofcombustionofcarbon=-393kjmol-1

Enthalpyofcombustionofhydrogen=-286kjmol-1

Enthalpyofcombustionofmethane=-890kjmol-1(4marks)

8.(a).Defineacolligativeproperty(2marks)

(b).stateanythreeexamplesofcolligativeproperties(1½marks)

(c).thevapourpressureofCS2 atacertaintemperatureis53330pa,atthesame

temperature,asolutionof5gofsulphurin63cm3ofcarbon disulphidehasavapour

pressureof52340pa.ThedensityofCS2atthistemperatureis1.27gcm-3.Calculate;

(i)RFM ofsulphur(3marks)

(ii)MolecularformulaofsulphurinCS2(2marks)

(d).explaintheeffectofdissociationonacolligativepropertyofsolutions(3marks)

(e).when2.150gofCa(NO3)2gin100gofwaterformsasolutionthatfreezesat-0.62oC.

Findtheapparentdegreeofdissociationgiventhatkf=1.86oCmol-1kg-1(6½marks)

(f)DeterminationofRMM ofsubstancebydepressionofboilingpointisbetterthanby
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elevationinboilingpoint;explain(2marks)

*END*

“Anintelligentstudentismotivatedbythedesiretoachievehis/hergoalnotbythe

desiretobeatothers”


