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P525/1
CHEMISTRY
PAPER1
April2014

2½hrs

UGANDAADVANCEDCERTIFICATEOFEDUCATION
PREMOCKEXAMINATIONS

CHEMISTRY
PAPER1

Time:2hours30minutes

Instructions
Answerallquestions
Allquestionsmustbeansweredinthespacesprovided
1moleofagasoccupies22.4dm3atS.T.P
1moleofagasoccupies24dm3atroom temperature.
Molargasconstantis8.314Kjmol-1K-1
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1.Statewhatwouldbeobservedandineachcasewriteequationforthereactionthat

takesplaceif,

a)Excesschlorineisdissolvedinaqueoussodium thiosulphatesolution.

(2½ marks)

Observation:……………………………………………………………………………….

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

………………………………………………………………………

Equation
……………………………………………………………………………………………………………………………

………………………………………………………………………

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

………………………………………………………………………

b)2-3dropsofaqueoussodium bicarbonateareaddedtoethanoicacid.
Observation:……………………………………………………………………………….

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

………………………………………………………………………

Equation
……………………………………………………………………………………………………………………………

………………………………………………………………………

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

………………………………………………………………………

2.a)Explainwhatismeantbythecomplexion. (1mark)
……………………………………………………………………………………………………………………………

………………………………………………………………………

…………………………………………………………………………………………………

b)Namethefollowingcomplexionsandineachcasetheoxidationstateofcentre

metalatom. (1½ marks)

i)

Name;……………………………………………………………………………………….

Oxidationstateofcentralatom;………………………………………………………

ii)
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Name;………………………………………………………………………………………

Oxidationstateofcentralatom;……………………………………………………..

iii)

name;………………………………………………………………………………………

oxidationstateofcentralatom.

c)Explainwhytransitionmetalsform complexions; (1½ marks)

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

………………………………………………………………………

3.Thestandardreductionelectrodepolentialsforsomehalfcellreactionsaregiven

below.

+0.20

a)Writethecellnotationforthecellformedwhenthehalfcellsarecombined.
(1mark)

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

………………………………………………………………………

…………………………………………………………………………………………………

b)Writeequationforthereactionthattakesplaceatthe; (2marks)

anode;………………………………………………………………………………………

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

………………………………………………………………………

Cathode…………………………………………………………………………………….

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

………………………………………………………………………

c)Claculatethee.m.fofcell. (1½ marks)

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

………………………………………………………………………

…………………………………………………………………………………………………

d)Statewhetherthecellreactioniffeasibleornotandgiveareasonsforyour

answer. (1mark)

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

E0/v
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………………………………………………………………………

…………………………………………………………………………………………………

4.Writeequationforthereactionwhichtakesplacewheneachofthefollowing

compoundsisdissolvedinwater.Ineachcasestatewhethertheresultantsolutionis

neutral,acidicoralkaline. (2markseach)

a)sodium methanoate.

Equation
……………………………………………………………………………………………………………………………

………………………………………………………………………

…………………………………………………………………………………………………

b)Disodium hydrogenphosphate

Equation
……………………………………………………………………………………………………………………………

………………………………………………………………………

…………………………………………………………………………………………………

c)sodium sulphate

Equation
……………………………………………………………………………………………………………………………

………………………………………………………………………

…………………………………………………………………………………………………

5.Completethefollowingreactionequationsandwritetheacceptedmechanism.

(2markseach)

a)CH3CCH

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

H2O

H2SO4/HgSO4),Heat600C
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)CH3CHO+Na2SO3

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

6.a)Stateconditionsforthereactionofsiliconwiththefollowingcompoundsandwrite
equationforeachreaction. (2markseach)
i)Water;
condition(s)………………………………………………………………………………….
…………………………………………………………………………………………………

…………………………………………………………………………………………………

Equation;
…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Statetwopropertiesinwhichsiliconresemblesboron. (2marks)
…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

7.a)Explainwhatismeantbytheterm molarconductivity. (1mark)
…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Statethreefactorsthatcanaffectmolarconductivity. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

H+
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c)Themolarconductivityatinfinitedilutionandelectrolyticconductivityofethanoic

acidat250Care3.91x10-2Sm2mol-1and5.21x10-2Sm-1respectively.Calculatethe

degreeofdissociationofethannoicacid. (2½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

8.Namethereagent(s)thatcanbeusetodistinguishbetweenthefollowingpairsof

compounds.Ineachcasestatewhatisobservedifamemberofthepairsisseparately

treatedwiththereagent. (2½ markseach)

a)CH3COOH and HCOOH.

Reagent(s)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Observation(s)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)CH3CHOandCH3CH2CHO

Reagent(s)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Observations

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

9.20cm3ofagaseoushydrocarbonXwasexplodedwith100cm3ofoxygen.Afterthe
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explosionthevolumeoftheresiduegaswasfoundtobe90cm3.Onadditionof

concentratedpotassium hydroxidetotheresidualgasthevolumedecreasedto50cm3.

a)DeterminethemolecularformulaofX. (2marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Xreactswithammoniacalcopper(I)chlorideI,statewhatisobserved.

(½ mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)Writeequationforthereactionthattakesplace. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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SECTIONB

(Attemptonlysixquestionsfrom thissection)

10.Acalcium saltYcontains,31.25% carbon,3.75% hydrogenand40% oxygenthe

restbeingcalcium.

a)calculatethe;

i)empiricalformulaofy. (2½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)molecularformulaofY(molarmassofY=158)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)YdecomposesonheatingtoawhitesolidZandliquidW.Rreactswithiodineand

excesssodium hydroxidesolutionformingayellowprecipitatebutdoesnotreactwith

acidifiedpotassium dichromatesolution.IdentifyZ,W andtheyellowprecipitate.

(1½ marks)

Z………………………………………………………………………………………………

W …………………………………………………………………………………………….

Yellowprecipitate……………………………………………………………………….

c)WriteequationforthereactionthattakesplacebetweenW andiodinesolutionin

aqueoussodium hydroxide. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

d)Writeamechanism forthereactionbetweenW andhydrazine.

(2½ marks)

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

…………………………………………………………………………………………………

…………………………………………………………………………………………………

11.Lead(II)fluorideissparinglysolubleinwater.

a)Writethe;

i)equationforthesolubilityoflead(II)fluorideinwater. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)expressionforthesolubilityproductconstant(Ks). (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Themaximum amountoflead(II)fluoridethatwilldissolveat200Cis0.466gdm-3

ofwater.Calculatethesolubilityproductforlead(II)fluorideat200C.

(2marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

c)When0.02moldm-3solutionoflead(II)nitrateisaddedtoasolutionin(b)some

lead(II)fluorideprecipitates out.Calculatethe;

i)massoflead(II)fluorideprecipitated. (2½ marks)

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

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)concentrationoffluorideionsleftinsolution. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

12.Writeequationstoshowhowthefollowingconversioncanbeeffected.

(3markseach)

a)HCCH to

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)CH3CH2OH to CH3CH2CH2NH2

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Cl
I
C
I
Cl

CH
CH2
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c) to

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

13.a)Explainwhatismeantbytheterm thermosettingplastic. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)Nameonethermosettingplastic. (½ mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Thestructuralformulaeofsomepolymersaregiveninthetablebelow.Foreach

polymerwritethenameofmonomer(s)usedtopreparerthepolymer.

(2½ marks)

Polymer Nameofmonomer(s)

i)

ii)

iii)

CH2 CH
n

O C
II

O

CO2CH2CH2O

C

O
II

(CH2)4–CONH(CH2)6-NH
n
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c)Asyntheticpolymerhasthestructure

9.89x10-2moleofpolymerwasformedwhen350gofmonomerwaspolymerized.

Calculatethe;

i)valueofn (2½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)molarmassofpolymer. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

d)Stateoneapplicationofthepolymerin(c)above.(1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

14.a)Statethreereasonswhyfluorinediffersinsomeofthepropertiesfrom therest

ofgroup(VII)elements. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Writeequationsforionizationofhydrogenfluorideinaqueoussolutionsthatare;

CH2–CH=C–CH2

Cl
n
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(3marks)

i)dilute

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)concentrated

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

c)Writeequationforthereactionbetweenhydrogenfluorideandsilicon.

(1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

d)Explainwhyhydrogenfluorideisaweakeracidthanhydrogenchloride.

(3marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

15.Statewhatwasobservedwhenthefollowingmixturesareheatedandineachcase

writetheequationforthereactionthatwouldtakeplace.

a)Benzoicacidandneutraliron(III)chloridesolution. (2½ marks)

Observation

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Equation

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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b)Methanolandpropanoicacidinthepresenceofconcentratedsulphuricacid.

(2½ marks)

Observation;

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Equation;

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

c)Methanoicacidandammoniacalsilvernitratesolution. (2marks)

Observation

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Equation

…………………………………………………………………………………………………

…………………………………………………………………………………………………

d)ethanolandiodineinaqueoussodium hydroxidesolution.(2marks)

Observation

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Equation

…………………………………………………………………………………………………

…………………………………………………………………………………………………

16.a)Statethreefactorsthatcanaffecthydrationenergy. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)Thetablebelowshowstheenthalpiesofhydrationofcationsofgroup(II)elements

oftheperiodictable.

Cation Mg2+ Ca2+ Sr2+ Ba2+
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Enthalpyofhydration

(kJmol-1)

-1920 -1640 -1480 -1360

i)Statehowhydrationenergyofthecationsvary. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)Explainyouranswerinb(i)above. (2marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

iii)Explainwhythevaluesforhydrationenergyarenegative. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

c)Thevaluesforsomeenergychangesaregivenbelow.

Energy
(KJmol-1)

LatticeenergyofCaCl2(s) -2230

Enthalpyofhydrationof -343

i)Calculatetheenthalpyofsolutionofcalcium chloride. (2marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)Statehowthesolubilityofcalcium chloridewouldbeaffectedwhentemperatureis

increased.Giveareasonforyouranswer. (1½ marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

17.a)i)Explainwhatismeantbytheterm solventextraction. (1mark)
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)Statetwoconditionsunderwhichthepartitionlawisvalid. 91mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

b)25cm3ofammoniasolutioninexcesswasaddedto25cm3of

0.1M CuSO4.5H2Osolutionandtheresultingsolutionshakenwith50cm3of

trichloromethane.

50cm3ofthetrichloromethanelayerrequired25.5cm3of0.05M hydrochloricacidand

20cm3oftheaqueouslayerrequired33.3cm3of0.5M hydrochloricacidforcomplete

neutralization.Calculatethemolarconcentrationof;

i)ammoniainthetrichloromethanelayer. (2marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

ii)ammoniafixedinthecomplex

(Partitioncoefficientofammoniabetweenwaterandtrichloromethaneis25.0)

(3marks)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

c)Determinethevalueofninthecomplexioninb(ii) (1mark)

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

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

d)Stateoneotherapplicationofthepartitionlaw. (1mark)

…………………………………………………………………………………………………

…………………………………………………………………………………………………

***END***


