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Name:……………………………………………………………………………Index

No……………./………….

Signature…………………………………………………………

RESOURCEFULMOCK2017

UgandaAdvancedCertificateofEducation

CHEMISTRYP525/1

TIME:2¾ HOURS

INSTRUCTIONSTOCANDIDATES

AnswerallquestionsinsectionAandsixquestionsinsectionB

Allquestionsmustbeansweredinthespacesprovided

Mathematicaltables(3–figuretables)areadequateornon–programmablescientific

electroniccalculatorsmaybeused.

Illustrateyouranswerswithequationswherenecessary

- Molargasconstant,R=8.31JK-1mol-1

- Molarvolumeofgasats.t.pis22.4litres

- Standardtemperature=273K

- Standardpressure=101325Nm-2

- Faradayconstant=96500C

ForExaminer’suseonly

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total
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SECTIONA

Answerallquestionsfrom thissection

1.Thestandardelectrodepotentialsforthesystem Ag(s)/AgCl(s)/CuCl2(aq)/Cu(s) are

+0.223and+0.340voltsrespectively.

a.Writetheequationsforthehalf-cellreactionsthattakeplaceatthe:

i) Anode [1mk]

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

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

………………

ii) Cathode [1mk]

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

………

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

………

b.Writetheoverallequationforthecellreaction. [1mk]

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

………

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

………

c.Calculate:

i) Thee.m.fofthecell [1mk]

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

………

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

………

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

………

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

………

ii) Thestandardfreeenergyofthecell [1½mks]

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

………

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

………

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

………

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

d.i)Statewhetherthereactionisfeasibleornot

[½mk]

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

………

ii)Giveareasonforyouranswerind(i) [½mk]

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

………

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

………

2.Completethefollowingequationsandoutlineamechanism forthereactionin

eachcase.

a. NHCH3 + (CH3CO)2O

[3½mks]

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

………

Mechanism

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

………

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

………

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

………

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

………

b. CH2–CH2Br+CH3ONa+ CH3OH

[2mks]

heat

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

………

Mechanism

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

………

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

………

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

………

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

………

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

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

………

3.a)Calculatethemolecularmassofacompound,a2% aqueoussolutionofwhich

boilsat99.9770Cwhentheboilingpointofpurewateris99.8000C.[Kb [water]

=5.20Cper100gmol-1] [2½mks]

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

…

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

b)Statenayassumptionsyoumadeincalculation [2mks]

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

………

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

………

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

………

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

………

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

………
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4.Beryllium isingroup(II)ofthePeriodicTablebutitresemblesaluminium which

isingroup(III)insomeofitsproperties.

a.Statefourpropertiesinwhichberyllium resemblesaluminium. [4mks]

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

b.Giveonereasonfortheanamolousbehaviourofberyllium. [1mk]

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

………

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

………

5.a)Propenewaspassedthroughbrominewater

i) Statewhatwasobserved [1mk]

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

ii) Writetheequationforthereaction [1mk]

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

…

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

…

b)Writeamechanism forthereactionin(a)above. [3mks]

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

………

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

………

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

………

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

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

………

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

………

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

………

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

………

6.Ethylamineionizeswhendissolvedinwater

a)Write:

i) Equationfortheionizationofethylamine [1½mks]

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

………

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

………

ii) Theexpressionfortheionizationconstant,Kb

[½mk]

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

………

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

………

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

………

b)Iftheionizationconstantofethylamineis1.78x10-4moldm-3at250C[Kw=

1x10-14mol2dm-6at250C]

i) CalculatethePHofa0.01M solutionofethylamine [3½mks]

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

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

………

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

………

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

………

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

………

ii) Statetheassumptionsyoumadeinyourcalculation. [1mk]

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

………

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

………

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

………

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

………

7.ThemolecularformulaofcompoundX,isC8H8O.CompoundX burnswitha

sootyflameandformsayellowprecipitatewithBrady’sreagent.

a.WritethestructuralformulaeandnamesofallthepossibleisomersofX.[02]

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

………

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

………

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

………

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

………

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

………

b.X reactedwithiodineinaqueoussolutionofsodium hydroxidetoform a

yellowprecipitate.

i) IdentifyX

[½mk]

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

……

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

………

ii) Writeequationstoshow how X canbesynthesizedfrom analkene.
[2mks]

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

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

………

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

………

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

………

8.CompoundQisagreensolid.Qdissolvedinwatertogiveagreensolution.The

solutionofQ formedaredprecipitatewhenreactedwithbutanedionedioxime

solution.WhenQ washeatedwithconcentratedsulphuricacid,ethanedioicacid

wasformed.

a.IdentifyQ [½mk]

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

………

b.WriteequationforthereactionthattookplacewhenQ washeatedwith

concentratedsulphuricacid. [1½mks]

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

………

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

………

c.Writetheequation(s)forthereaction(s)thatwouldtakeplacewhenexcess

ammoniasolutionisaddedtoasolutionofQ. [2mks]

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

………

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

………

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

………

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

………

9.a)Definetheterm ‘heatofprecipitation.’ [1mk]

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

………

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

………

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

………

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

………

b)25.0cm3 of0.5M barium nitratesolutionwasaddedto25cm3 of0.5M sodium

sulphatesolutioninaninsulatedcontainer.Thetemperatureoftheresulting
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mixtureroseby300C.Assumingthatthecontainerhadnegligibleheatcapacity

andthespecificheatcapacityoftheresultingmixtureis4.2Jg-1 0C-1,calculate

theheatofprecipitationofbarium sulphate.

[3½mks]

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

SECTIONB

Answersixquestionsfrom thissection

10.methanoicacid(bp1010C)andwateraremiscibleinallproportions.Theyform

amaximum boilingpointmixturecontaining78% methanoicacidwhichboilsat

1080C.

a.Sketchalabeledboilingpointdiagram formixturesofmethanoicacid.[3mks]

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

………

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

………

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

………

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

………

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

………

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

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

………

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

………

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

………

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

………

b.Brieflydescribe

i) Whymethanoicandwaterform amaximum boilingpointmixture[4mks]

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

………

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

………

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

………

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

………

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

………

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

……

ii)Whathappenswhenamixturecontaining30% methanoicacidis

[2mks]

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

………

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

………

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

………

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

………

11.Writeequationstoshow how thefollowingcompoundscanbesynthesizedandin

eachcase,indicatetheconditionsforthereaction.

a.

NH2from OH [4mks]

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

………

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

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

………

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

OH

b. CHCH3 from

[2mks]

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

………

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

………

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

………

c.CH3CH2CH=CH2 from HC≡CH

[3mks]

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

………

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

………

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

………

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

………

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

………

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

………

12.Statewhatwouldbeobservedandwriteequationforthereactionthatwould

takeplacewhen

a.Aqueousiron(II)sulphatesolutionisaddedtoacidifiedpotassium dichromate

(IV)solution. [2½mks]

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

………

Observation

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

………

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

………

b.Hydrogenperoxideisaddedtoacidifiedpotassium manganate(VII)solution.
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[2mks]
Equation

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

………

Observation

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

………

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

………

c.Potassium iodidesolutionisaddedtoiron(III)sulphatesolution. [2½mks]

Equation

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

………

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

………

Observation

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

………

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

………

d.Ethyneisbubbledthroughammoniacalcopper(I)chloridesolution.[2mks]

Equation

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

………

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

………

Observation

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

………

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

………

13.Theconductimetriccurveforthetitrationofhydrochloricacidandammonia

solutionisgivenbelow

X

Electrolytic

Conductivity Y Z

KΩ-1cm-1
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Volumeofammoniasolution

Explaintheshapeofthecurve(XYZ) [4mks]

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

…

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

…

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

…

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

…

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

…

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

…

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

…

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

…

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

…

b)Themolarconductivitiesofcopper(II)ethanoate,copper(II)chlorideand

hydrochloricacidare195,266and426.2Ω-1 cm2mol-1 respectivelyatinfinite

dilutionat250C.

Calculate

i) Molarconductivityofethanoicacidatinfinitedilution. [1½mks]

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

…

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

…

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

…

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

…

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

…

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

…
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ii) Dissociation constant Ka of a 0.01M ethanoic acid solution (the

electrolytic conductivity ofethanoic acid is 1.66 x 10-4 Ω-1 cm-1)

[3½mks]

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

…..

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

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

…………….

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

…..

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

…..

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

…..

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

…..

14.CompoundRcontainscopper37.2%,chlorine41.7% andwater21.1%

a.i)CalculatetheempiricalformulaofR. [2mks]

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

…

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

…

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

…

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

…

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

…

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

…

ii)DeterminethemolecularformulaofR(VapaourdensityofR=85.5)[1mk]

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

…

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

…

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

…

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

….

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

…..
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b.AsolutionofRinwaterwasdividedintotwoparts

i) Thefirstpartofthesolutionwastestedwithbluelitmuspaper.

Statewhatwasobservedandwriteequationforthereactionthattookplace

[2mks]

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

………

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

………

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

………

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

………

ii) Tothesecondpartofthesolutionwasaddedconcentratedhydrochloric

aciddropwiseuntilinexcess.

Statewhatwasobservedandwriteequationforthereaction. [2½mks]

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

………

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

………

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

………

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

………

c.Theresultantinb(ii)wasdiluted.

i) Statewhatwasobserved [½mk]

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

…

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

…

ii) Writetheequationforthereactionthattookplace. [1mk]

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

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

………………

15.Nameonereagentthatcanbeusedtodistinguishbetweenthefollowingpairsof

compoundsand statewhatwould beobserved in each caseifthereagents

reactedwiththecompounds.

a. COCH2CH3 COCH3

[3mks]

and

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

………

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

………

Observation

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

………

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

………

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

………

b.CH3CH2CH2CH2OHand(CH3)3COH [3mks]

Reagent

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

………

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

………

Observation

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

………

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

………

c.CH3CH2CH2CH2NH2and NH2

[3mks]

Reagent

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

………

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

………

Observation

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

………

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

………

16.a)Whatismeantbytheterm ‘commonioneffect’? [2mks]

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

………

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

………

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

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

………

b)Lead(II)chlorideissparinglysolubleinwater

Write:

i) theequationofsolubilityoflead(II)chlorideinwater [1½mks]

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

………

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

………

ii) theexpressionforthesolubilityproductKspoflead(II)chloride.[½mk]

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

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

…

c)ThesolubilityproductKsp,oflead(II)chlorideis2.0x10-5mol3l-3at250C.

Calculatetheconcentrationofthefollowingionsinasaturatedsolutionof

lead(II)chloride. [3mks]

i) Lead(II)ions

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

………

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

………

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

………

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

………

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

………

ii) Chlorideions

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

………

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

………

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

………

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

………

d)Calculatetheconcentrationoflead(II)nitratethatshouldbeaddedtothe

saturatedsolutionin(c)inordertoreducetheconcentrationofthechloride

ionstoathirdofitsoriginalvalue. [2mks]

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

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

17.a)Distinguishbetweenathermoplasticandathermosettingplastic. [2mks]

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

………

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

………

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

………

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

………

b)Thestructuralformulaofpolyvinylchloride(P.V.C)is;

(CH2–CHCl–CH2–CHCl)n

Write:

i) thestructuralformulaandnameofthemonomer [2mks]

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

………

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

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

………………

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

………

ii) theequationforthereactionleadingtotheformationofP.V.C[1mk]

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

………

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

……..
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c)Theosmoticpressureofasolutioncontaining4.0gdm-3 ofpolyvinylchloride

intetrechloromethaneis68NM-2at200C.

Calculatethenumberofmonomerunitsinthepolyvinylchloride. [3mks]

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

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

………

d)Giveoneuseofpolyvinylchloride. [1mk]

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

………

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

………

END


