
Chemistry

Standardlevel

Paper2

19May2025

ZoneAmorning|ZoneBmorning|ZoneCmorning

Candidatesessionnumber

1hour30minutes

Instructions to candidates

Writeyoursessionnumberintheboxesabove.

Donotopenthisexaminationpaperuntil instructedtodoso.

Answerallquestions.

Answersmustbewrittenwithintheanswerboxesprovided.

Acalculatorisrequiredforthispaper.

Acleancopyofthechemistrydatabookletisrequiredforthispaper.

Themaximummarkforthisexaminationpaperis[50marks].



Answerallquestions.Answersmustbewrittenwithintheanswerboxesprovided

Iron﴾ll﴿sulfidecanbeproducedbyheatingpowderedironandsulfur together.

﴾a﴿ Describe the differencebetweenanelementand acompound [2] 

﴾b﴿ Outline why solid iron�ll﴿sulfide isapolarcovalentcompound.Usesections9 and 17

ofthedatabooklet.
[1]



﴾c﴿ Astudenthypothesised thatiron﴾ll﴿ sulfide isionicand therefore canbeconverted back

toironand sulfurbyelectrolysisofthemoltensalt,using inertelectrodes.

﴾i﴿ Annotate theelectrolyticcellwiththe termsanodeandcathode,and show the

directionofionmovement.
[2]

d.cpowersupply

Fe2+

S2



﴾Question 1continued﴿

﴾i﴿ Writehalf‐equationsfor thereactionoccurring ateach electrode [2]

Negative electrode:

Positiveelectrode:

﴾﴿ Contrast onephysical propertyof iron and iron﴾ll﴿ sulfide. [1]



2. Cobaltions form coloured compounds.

﴾a﴿ Deducetheelectronconfigurationof theCo²+ion. [1]

﴾b﴿ Anequilibriumisestablishedwhenhydratedcobaltionsaremixedwithconcentrated

hydrochloricacid.

Co²+�aq�+4Cl�aq� CoCl²�aq﴿

Pink Blue

﴾#﴿ State theequilibrium constantexpression,K,forthisequilibrium. [1]



heequmlbrumconstantexpresslon,K,forthisequilibrium.

﴾i﴿ PredicttheeffectonthevalueofKand theequilibriumpositionwhensolid

sodium chloride,NaCl﴾s﴿,isadded to the mixture atconstanttemperature [1]

﴾Thisquestioncontinueson thefollowingpage﴿



﴾Question 2 continued﴿

Heatinganequilibrium mixture thatisinitiallypinkchangesthecolourtopurplish‐i

blue.Deduce,giving a reason,whethertheformationofCoCl,²�aq﴿ isan

exothermicorendothermicprocess. [1]

﴾iv﴿ Sketchanenergyprofileforthisequilibrium,labellingreactants,products,

activationenergy.E,andenthalpychange for theforwardreaction,�H. [E]

entialenergy



﴾iv﴿ Sketchanenergyprofile forthisequilibrium,labellingreactants,products,

activationenergy,E,andenthalpychangefortheforwardreaction,�H. [3]

Potentialenergy

Reactioncoordinate



3. 3.162gofcalciumcarbonate,CaCO�s﴿,isreactedwith20.0cm²of4.00moldm‐3

hydrochloricacid,HCl�aq﴿.

﴾a﴿ Writeanequationforthereaction,includingstatesymbols. [2]

﴾b﴿ Deducewhichreactantislimiting.Usesections 1,4and7of thedatabooklet. [2]



﴾C﴿ Calculate thevolume,indmatSTP,of thegasproduced.Usesection2of thedata

booklet.
[1]

﴾Thisquestioncontinuesonthe followingpage﴿



﴾Question3continued﴿

﴾d﴿ Therateofthisreactioncanbeexperimentallydeterminedbymeasuringthevolumeof

gasproduced as timeprogresses.

Sketchanothercurveforthereactiontakingplacewiththeacidatahighertemperature

andallotherconditionsunchanged. [1]

Volume

Time



Therateofreactionbetweensolutionsofiron�ll﴿nitrateandsodium thiosulfatecanbe

measuredusingthetimeittakesforthecolourtochange.

﴾a﴿ Thefirststepinthereactionproducesanunstabledarkvioletion.

Fe+�aq﴿+2SO²‐�aq﴿→Fe﴾SO﴿�aq﴿

﴾#﴿ CoCl,﴾s﴿isusedasacatalyst.Explainhow thecatalystincreases thereactionrate.[2]

Thereactioncontinuesuntil thevioletcolourdisappears.Thethiosulfateion,

SO²,isoxidized toSO2,andFe+isreducedtoFe²+

Deducetheoxidationhalf‐equation,and theoverall redoxequationforthis

secondstepofthereaction.
[2]



Deduce theoxidationhalf‐equation,and theoverallredoxequationfor this

secondstepofthereaction.
[2]

Oxidationhalf‐equation:

Overallredoxequation:

﴾b﴿ Iron﴾ll﴿nitrate is acompound thatinvolvesboth ionic and covalentbonding.

﴾#﴿ Describethetwotypesofbonding [2]

lonicbonding:

Covalentbonding



﴾Question 4continued﴿

Deducea Lewisformulaofthepitrateion.
[1]

﴾m﴿ State themoleculargeometryofthenitrateion. [1]



5. An unknownorganiccompoundcontainsonlycarbon,hydrogenandoxygen.

﴾a﴿ 4.32gofthecompoundwascombustedcompletelyinoxygenandproduced9.49gof

COand5.18gofHO.

Determinetheempiricalformulaofthecompound,usingsections 1and7ofthedata

[3]booklet.

﴾b﴿ Thesameorganiccompoundwasvaporizedcompletelyatacontrolledtemperature

and pressure.



﴾b﴿ Thesameorganiccompoundwasvaporizedcompletelyatacontrolled temperature

andpressure.

0.108gof thevaporizedcompoundwasfoundtohaveavolumeof55.7cmat

100°Candapressureof1.00x10Pa.

Calculate the amount,inmoles,of thecompound.Usesections 1,2and 4ofthe

[2]databooklet.

Determine themolarmassof theorganiccompound,usingsection 1of thedata

booklet.

Ifyou didnotgetananswerto﴾i﴿,usen=0.00220mol,although thisisnotthe

[1]correctvalue.



6. Organic compoundshave many industrial applications.

﴾a﴿Asectionof an additionpolymerisshpwn.

CHH CHH CH,H CHH CHH

H HHH H � HH H H

Q Deducethestructureofthemonomerthatforms thispolymer [1]



﴾i﴿ Deducethestructureofthemonomerthatformsthispolymer [1]

﴾ii﴿ Describeonechemicalpropertythatmakesthistypeofpolymerausefulmaterial. [1]



﴾Question6continued﴿

﴾b﴿ Thefollowingorganiccompound,X,isusedasaflavouringagent.

CHCH

HC

HC

StatethenameofthefunctionalgrouppresentinX. [1]

[1]﴾i﴿ DeducethesystematicnameofXusingIUPACnomenclature.

[1]DrawanisomerofXwhichbelongstoadifferenthomologousseries.



﴾Question 6 continued﴿

﴾iv﴿ MoleculeXcanundergobothoxidationandreduction.

DeducetheformulasoftheorganicproductswhenXreactsseparatelywithan

oxidizingagentandwithareducingagent.

UseRCHOtorepresentX.
[2]

Productofreactionwithoxidizingagent:

Productofreactionwithreducing agent:

﴾C﴿ Analkenesuchasethenecanbeusedasstartingmaterial forarangeofcompounds.

﴾i﴿ Predicttheproductofthereactionbetweenetheneandbromine. [1]



﴾c﴿Analkene suchas ethene canbeused asstarting material fora range of compounds.

﴾i﴿ Predicttheproductof thereactionbetweenetheneandbromine. [1]

Outlinewhyunsaturated molecules,suchasethene,readilyundergo thistypeof

reaction.
[1]

﴾i﴿ Statethegeneral formulafor thehomologousseriesofalkenes.
[1]



Question6continued

﴾iv﴿ Explain,intermsof theintermolecularforcespresent,thetrend intheboiling

[2]pointsofthefirstfouralkenes.

Alkene Boilingpoint/K

ethene 169

225propene

but‐1‐ene 267

pent‐1‐ene 303

﴾d﴿ Ethenereactswithsteamtoproduceethanol.



﴾d﴿ Ethenereactswithsteamtoproduceethanol.

CH﴾g﴿+HO﴾g﴿→CHOH﴾g﴿

Calculatethe enthalpy,inkJ,of thereactionusing section12of the data booklet. [3]


