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INSTRUCTIONSTOTHECANDIDATES

AnswerfivequestionsincludingthreequestionsinsectionAandanytwo

questionsinsectionB.

Writetheanswersintheanswerbookletprovided.

Mathematicaltablesandgraphpapersareprovided.

Begineachquestiononafreshpage.

Non-programmablescientificelectroniccalculatorsmay beused.

Illustrateyouranswerswithequationswhereapplicable.

Indicatethequestionsinthegridbelow.

Wherenecessaryuse C=12,O=16,H=1,1F=96500C
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SECTIONA

Attemptthreequestionsfrom thissection.

1. (a) Ethanoicacidisaweakacid.

(i) Whatismeantbytheterm weakacid? (01

mark)

(ii) CalculatethepHof0.25M ethanoicacid.(pKaofethanoic

acisis4.76at250C)

(03marks)

(iii) StateandexplainhowtemperatureaffectsthepKaof

ethanoicacid.

(03marks)

(b) CalculatethepHoftheresultantsolutionwhen25cm3of0.1M

sodium ethanoatewasaddedto75cm3of0.25M ethanoicacid.

(04marks)

(c)ThepHreadingsbelowrefertothetitrationofsodium hydroxide

solutionagainst25.0cm3ofa0.1M ethanoicacidacid.

Volume

of

NaOH

added/

cm3
0 4.0 6.0 8.0 10.0 12.0 14.0 14.6 14.8 15.0 15.2 15.4 16.0

pH 2.8 3.8 4.2 4.6 5.1 5.5 6.2 6.8 7.6 9.0 9.8 10.5 11.4

(i) PlotagraphofpHagainstvolumeofsodium hydroxideadded.
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(03marks)

(ii) From thegraph,determinethevolumeofsodium hydroxide

neededtoneutralizetheacid.

(01mark)

(iii) Calculatethemolarconcentrationofthesodium hydroxide

solution.

(03marks)

(iv) Determinetheratioof[CH3COO-]:[CH3COOH]when5cm3of

sodium hydroxidesolutionhasbeenaddedto25cm3ofethanoic

acid.

(02mark)

2. (a) Theboilingpointsofgroup(VII)elementsareintheorder
I2>Br2>Cl2>F2whereasthedissociationenergyisinthereverse

order.

Brieflyexplainthisobservation. (06marks)

(b) Discussthechemicaldifferencesbetweenfluorineandchlorine
withrespectto
(i) water
(ii) sodium hydroxidesolution (08marks)

(c) Theoxy-acidsofchlorineinclude:HClO,HClO2,HClO3and
HClO4

(i) Writeandnametheshapesadoptedbytheoxy-acids.

(04marks)
(ii) Whichoftheoxy-acidisthestrongestacid?Givereason

foryouranswer.
(02marks)

3. (a) Explaintheterms
(i) Standardstateofasubstance.
(01mark)
(ii) Standardenthalpyofformation

(01mark)
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(iii) Standardenthalpyofcombustion. (01mark)

(b) Thestandardenthalpyofcombustionofcarbondisulphide(CS2),

graphiteandsulphurare.–1075 ,–393.0and,–296.6kJmol-1

respectivelyat298K.

(i) Describebrieflyhowthestandardenthalpyofcombustionof

carbondisulphidecanbedeterminedinthelaboratory.

(06marks)

(ii) Calculatethestandardenthalpyofformationofcarbon

disulphideat298K. (04marks)

(c) Thestandardenthalpiesofcombustionofsomesubstancesare
givenbelow

Substance ∆Hcombustion/Kjmol–1

Hydrogen

Benzene

Cyclohexene

Cyclohexane

-286

-3302

-3746

-3940

Calculatetheenthalpyofhydrogenationof

(i) cyclohexene
(ii) Benzene (05marks)

(d) Commentontherelativestabilityofthebenzenering.(03marks)

4. Writeequationandoutlineamechanism forthereactionbetween:

(a) 2-bromo-2-methylpropaneandhotaqueouspotassium

hydroxide.

(03½marks)

(b) Ethanalandacidifiedsolutionofsodium sulphite (03½marks)

(c) Benzeneandchlorineinthepresenceofhotaluminium metal.

(04marks)

(d) Ethylpropanoateandalcoholicammoniasolution.
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(04marks)

(e) Benzaldehydeandacidifiedsolutionofhydrazine.

(05marks)

SECTIONB

Answertwoquestionsfrom thissection

5. (a) Definethefollowingterms:

(i) Colligativeproperty (01mark)

(ii) Osmoticpressure. (01mark)

(b) (i) Describeanexperimenttodeterminethemolecularmassof

mannitolbyosmoticpressuremethod.

(06marks)

(ii) Statethreelimitationsofthismethod.

(1½marks)

(c) Thebelowshowstheosmoticpressuresofasolutionofmannitol

ofvariousconcentrationsat25oC.

Concentrationofthe

solution(gdm-3)

1.5 3.0 4.5 6.0 7.5 9.0 10.5

Osmoticpressureof

thesolution(atm)

0.20 0.40 0.60 0.81 1.05 1.20 1.40

(i) Plotagraphofosmoticpressureagainstconcentrationof

thesolution.

(3½marks)

(ii) Explaintheshapeofthegraph.

(03marks)
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(iii) Usethegraphtodeterminetherelativemolecularmassof

mannitol.(R=0.0821) (03marks)

6. Anorganiccompound,molecularformulaC7H7Br burnswithasooty

flameandhastwoisomersPandQ.

(a) PandQareseparatedtreatedwithhotaqueouspotassium

hydroxidesolutionfolloweddilutenitricacidandthensilver

nitratesolution.

PformedapaleyellowprecipitatewhilewithQtherewasno

observablechange.

Identify

(i) P

(ii) Q (02marks)

(b) ExplainwhyPandQshoweddifferencesinthereactivitywith

thereagent. (05marks)

(c) (i) Statetheroleofnitricacidinthereagentthatdistinguishes

betweenPandQ. (01marks)

(ii) WriteequationsforthereactionsthattookplacewhenP

wastreatedwiththereagent.

(03marks)

(d) Writeequationstoshowhow:

(i) Pcanbeconvertedtophenylethene.

(5marks)

(ii) Qcanbepreparedfrom benzoicacid

(04marks)

7. Explainthefollowingobservations.

(a) Lithium chlorideismoresolubleinethanolthanwaterwhereas

sodium chlorideismoresolubleinwaterthaninethanol.

(04marks)

(b) Anaqueoussolutionofsodium sulphateisneutraltolitmus

whereasanaqueoussolutionofsodium sulphiteturnsredlitmus
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blue.

(3marks)

(c) whendilutesulphuricacidwasaddedtocopper(I)oxide,blue

solutionandreddishbrownsolidwereformed. (03marks)

(d) Whenaqueousammoniasolutionwasaddedtonickel(II)sulphate

solutionagreenprecipitatewasformedwhichdissolvedtoform a

bluesolution. (05marks)

(e) Whenbothsodium andmagnesium wereburntinexcessairand

theproductstreatedwithwater,therewaseffervescenceofa

gasineachcase. 05marks)

8. (a) Describebrieflyhowconcentratednitricacidismanufactured

from ammonia (06marks)

(b) Discussthereactionsofnitric acidwith:

(i) copper

(ii) sulphur (06marks)

(c) Thestandardreductionpotentialsofsomehalfreactionsare

shownbelow.

I2(aq)+2e 2I-(aq) E0=+

0.54v

NO3
-(aq) +4H+(aq)+ 3e NO(g)+2H2O(l) E0=

+0.96v

(i) Write theoverallcellreactionforthecell.

(1½marks)

(ii) Determinetheemfofthecell. (1marks)

(iii) Writethecellnotationforthecell. (1½marks)

(iv) Statewhatwouldbeobservedateachhalf–cell.

(02marks)

(v) Calculatethestandardfreeenergyforthecell.(02marks)

END


