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INSTRUCTIONS

Answerbothquestions

Writetheanswersintheanswerbookletprovided.

Mathematicaltablesandgraphpapersareprovided.

Begineachquestiononafreshpage.

Non-programmablescientificelectroniccalculatorsmay beused.

1. (a) Definetheterm standardenthalpyofformation. (01mark)

(b) Somethermochemicaldataforcalcium ,calcium chlorideand

chlorinearegivenbelow.

Enthalpyofformationofcalcium chloride =-763kJmol-1

Enthalpyofatomisationofchlorine =+121kJmol-1
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Enthalpyofatomisationofcalcium =+193kJmol-1

Firstionizationenergyofcalcium = +590kJmol-1

Secondionizationenergyofcalcium =+1145kJmol-1

Electronaffinityforchlorine = -348kJmol-1

(i) Drawanenergyleveldiagram forformationofsolidcalcium

chloride. (04marks)

(ii) Calculatethelatticeenergyofcalcium chloride.(2½marks)

(c) Ifcalcium formedachlorideinwhichcalcium wasintheoxidation

stateof+1,wouldbemoreorlessstablethancalcium chloride?

Explainyouranswer. (03marks)

(d) (i) Calculatetheenthalpyofsolutionofcalcium chloride.The

enthalpyofhydrationofCa2+ andCl-are -1689.6kJmol-1

and

-383.7kJmol-1respectively. (2½marks)

(ii) Commentonthesolubilityofcalcium chloride. (01mark)

(e) (i) Statetwofactorsthatcanaffectthemagnitudeofhydration

energy. (02marks)

(ii) Explainhowthefactorsyouhavestatedin(e)(i)affect

hydrationenergy. (04marks)

2. (a) Definethefollowingterms:

(i) Standardenthalpyofcombustion (01mark)

(ii) Standardenthalpyofatomisation (01mark)

(b) Describeanexperimentthatcanbecarriedouttodeterminethe

enthalpyofcombustionofhexane. (07marks)

(c) Thestandardenthalpiesofcombustionofthefirstfivestraight

chainalkanesandalcoholsareshowninthetablebelow.
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Numberofcarbonatoms

(n)

0 1 2 3 4 5

Enthalpyofcombustion

ofalkanes(-△Ho
c/kJmol

-1)

286 890 1560 2220 2877 3509

Enthalpyofcombustion

ofalcohols(-△Ho
c/

kJmol-1)

0 715 1371 2010 2673 3305

(i) Theenthalpyofcombustionofalcoholsandalkaneswhenn

=0are0and-286kJmol-1respectively.Explain.

(02marks)

(ii) Onthesameaxesplotagraphoftheenthalpiesof

combustionofbothalkanesandalcoholsagainstnumberof

carbonatoms.

(05marks)

(iii) Usethegraphtodeterminetheenthalpyofcombustionof

hexane. (01mark)

(iv) Explaintheshapeofthegraph.

(06marks)

(d) Thestandardenthalpiesofcombustionofcarbonandhydrogen

are

–393and-286kJmol-1respectively.Thestandardenthalpiesof

atomisationofcarbonandhydrogenare+715and+218kJmol-1

respectively.

Calculatethe:
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(i) standardenthalpyofformationofhexane(03½marks)

(ii) standardenthalpyofatomisationofhexane.

(03½marks)

END


