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 Answerallquestionsinthispaper
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SECTIONA(46MARKS)

1. Acompoundcontains79.78%chlorineandtherestaluminium.Thevaporofthiscompoundhas

density2.28x10gm-3at1427Kand1.013X105pa.

(a)DeterminethemolecularformulaofQanddrawitstructure(3marks)

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

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

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

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

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

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

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

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

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

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

………….

(b)Stathetheconditionsunderwhichtheabovestructureexists.(1mark)

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

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

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

…………………………………………………………

2. CompletethefollowingequationsandineachcasestatetheIUPACnameforthemajorproduct

(6marks)
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3. (a)aradioactiveisotopeoftheelementThorium decaysaccordingtothefollowingscheme.Th
232
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IdentifyX,YandZ.(1½marks)

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………..

(b).(i)whatismeantbystabilityofnucleus?(1mark)

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

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

……………………………………………………………………………….

(ii)explainthefactorsthatdeterminethestabilityofthenucleus.(2marks)

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

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

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

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

…….

4. TwoisomericcompoundsXandYhavethefollowingpercentagecompositionsbymass,carbon,

hydrogenandchlorinewith66.6%,5.5%and28.1%respectively.themolecularmassof

compoundsis126.5.

(a)DeterminethemolecularformulaofXandY.(3marks)

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

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

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

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

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

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

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

………………………………………………………………………..

(b)(i)oneofthecompoundsX,yieldsawhiteprecipitatewhenwarmedwithaqueoussilver

nitrate,butYdoesnot.Explaintheobservation.(1½marks)

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

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

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

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

…………………………………………………………………………..

(ii)suggestastructureforX,andgiveoneofpossiblestructuresforY(1mark)

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

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

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

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

……………………………………………………………………………………

5. Distinguishbetweenthefollowingpairofcompoundsusingsuitablereagentsandineachcase

statetheobservations.

(a)Ethyneandethanol(3marks)

Reagent
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…………………………………………………………………………………………………………………………………………………………………

………………………………………………………

Observation

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

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

...

6. (a)Explainwhylithium doesnotform peroxideorsuperoxidewhenburntinoxygen.(2marks)

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

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

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

…………………………………………………………

(b)Statewhatisobservedwhenpotassium superoxideisdroppedinwater.writeequationfor
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thereaction.(2½marks)

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

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

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

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

7. (a).whatismeantby;(1mark@)

(i) Osmosis

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

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

(ii) Osmoticpressure

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

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

………………………………………………………………………………………

(b).statethesignificanceofosmosis(1marks)

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

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

(c)theosmoticpressureofsolutioncontaining1.24%ofapolymeris3.1x10-3atmospheresat

25OC.Determinetherelativemolecularmassofthepolymer.(R=0.0821atm mol-1Cl-1).(2½

marks)

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

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

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

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

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

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

8. Completetheequationsbelowandoutlinethemechanism ofeachreaction.

Mechanism

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

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

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

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

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

………

Mechanism

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

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

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

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

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

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

………

9. Giventhefollowingthermochemicaldata;

Salt Hydrationenergy(KJmol-1) Latticeenergy(KJmol-1)

AX 880 860

BX 790 800

(a)Whichsaltismoresoluble(1mark)

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

(b)Explainyouranswer(2½marks)

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

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

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

…………………………………………………………



CHEMISTRYDEPARTMENT@2019 8

SECTIONB(54MARKS)

10.(a)SateBoyleslaw(1mark)

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

……………………………………………………….

(b).Thetablebelowshowsthetime(t)takenforgasesofdifferentmolecularmass(Mr)todiffuse

throughanarrowopeningundersimilarconditions.

t(s) 25.00 34.23 41.67 47.62

Mr 16 30 44 58

Plotagraphofrateofdiffusion,(1/t)against (4marks)
1

Mr

c)Usingyourgraphin(b)above,findthemolecularmassofagas;

i)whoserateofdiffusionis0.025s-1(1mark)

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

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

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

ii)thattakes38.42stodiffuse(2marks)

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

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

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

d)Statefourapplicationsofgaseousdiffusion(2marks)

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

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

…………………………………………

11.Writeequationstoshowhoweachofthefollowingconversionscanbeeffectedandindicatethe

reagentsandconditionsforthereactions.(1½marks@)

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

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

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

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

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

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

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

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

……

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

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

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

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

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

………………………………………………………………

12.ThetablebelowshowsthefirstionizationenergyinKJmol-1oftheelementsA,BandC.oneof

theelementsbelongstogroupVII.

Element 1stI.E 2ndI.E 3rdI.E 4thI.E

A 730 1500 7730 10500

B 500 4560 6900 9010

C 580 1815 2740 8720

D 1310 3460 5300 7020

(a)(i)definetheterm ionizationenergy(1mark)

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

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

(ii).IdentifyelementthatbelongtogroupIofperiodictableandgivereasonforyouranswer.
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(1½marks)

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

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

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

……………………………………….

(iii).Whichofthefollowingelementsform acationwithcharge+3?(1½marks)

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

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

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

(iv).WritetheformulaofthecompoundbetweenatomsoftheelementBandD.(1½marks)

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

…………………………………………

(b)Explainwhythereisincreaseinsuccessiveionizationenergy.(2½marks)

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

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

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

………………………………………………………….

13.5.5gofanon-volatilesubstancesBwasdissolvedin125gofasolute.Thevapourpressurecurve

ofthesolutionandpuresolventatconstantpressurePareshown.

a) identifythecurveforthesolutionandthesolvent(½mark@)

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

.......................................................................................................................
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b) calculatethemolecularmassofB(boilingpointelevationconstantforthesolvent;Kbis

0.52oCmol-1kg-1)(3marks)

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

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

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

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

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

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

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

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

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

c) statethelimitationsofyourcalculations(2marks)

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

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

14.completethefollowingorganicreactionsandoutlinetheacceptedreactionmechanism.(3½

marks@)

Mechanism

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

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

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

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

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

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

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

Mechanism

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

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

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

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

………………………………………………………………

15.Explainthefollowingobservations

(a)theheatofhydrogenationofcyclohexaneis-120KJmol-1andthatofbenzeneis-210KJmol-1.

(3marks)

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

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

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

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

…….

(b)themeltingpointofmethylbenzeneis-95OClowerthanthatofbenzenewhichhasthehighest

molecularweight.(3marks)

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

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

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

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

……

(c)methylbenzenereactsbromineinpresenceofAluminium chloridecatalysttoform two

products,whilebenzenesulphonicacidformsoneproduct.(4marks)

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

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

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

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

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

16.amassspectrum ofchlorineshowsthemolecularpeaksat70,72and74.

(a)Explainthisobservation(2marks)

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

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

……………………………………………………………………………………………………………….
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(b)Thepeaksat70,72and74areintheratioof9:6:1.calculatetheaverageatomicmassof

chlorine.(3marks)

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

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

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

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

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

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

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

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

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

(c)CalculatetherelativeabundanceofCl35andCl37(2marks)

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

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

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

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

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

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

…………………………………………………………

17.Theflowchartbelowshowshowphenol(hydroxybenzene)canbemadefrom benzeneand

compoundAintheprocessbelow.

(a)(i)identifycompoundsA,BandC.(3marks)

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

(ii).Whatisthenamegiventotheprocessabove?(1mark)
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………………………………………………………………………………………………………....

(b)Outlinethemechanism forformationof (2½marks)

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

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

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

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

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

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

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

*END*


