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NAME…………………………………………………………………ADM No………………CLASS……..

233
CHEMISTRY
(THEORY)
TIME:2HOURS

1. AstudentsetupthefollowingapparatusinordertodeterminepercentageofOxygenbyvolume

ofair.

i. Stateandexplaintheobservationsmadeonthemoistironwoolattheendoftheexperiment

(afteraweek).

(1mk)

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

…………………………………………………

ii. GivetheexpressionofthepercentageofoxygenbyvolumeintheairintermsoftheletterX,

W,YandZinthediagram.

(1mk)

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

…………………………………………………

iii. WritetheformulaofsubstanceT.

(1mk)

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

…………………………………………………
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2. ThepaperchromatographybelowshowstheidentificationofunknownmetalionEandF.

ThereferenceionsareK,L,M andNareshown.Theexperimentwasdoneinascendingmethod.

3.

(i)NametheionsinthemixtureE. (1mk)

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

(ii)MixtureFcontainsallthethreeions.Onthediagram showthechromatogram ofF.

(1mk)

(iii)CommentontheionNinthediagram. (1mk)

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

…………………………………………………

4. ThefollowingdatagivespHvaluesofsolutionsA,BandC.

(i)Whichsolutionnamedproducecarbon(IV)oxidewherereactedwithacarbonate?

(1mk)

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

(ii)Writeanionicequationtoshowhowtheabovereactiona(i)wouldberepresented
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(1mk)

…………………………………………………………………………………………………………(iii)Whatwouldbethecolour

ofsolutionAafteraddingafewdropsofphenolphthalein? (1mk)

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

5. Studythetablebelow.

a)Whichmetalislikelytobemagnesium? (1mk)

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

b)Whichmetalmaybeusedasacookingpot?

(1mk)

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

c)Arrangethemetalsinorderofreactingstartingwiththemostreactive.

(1mk)

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

6. AnelementQhasatomicnumber3,relativeatomicmass6.94andconsistsoftwoisotopesof

mass6.0and7.0.

(i)WhatisthemassnumberofthemoreabundantisotopeofQ?Giveareasonforyouranswer.

(1mk)

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

…………………………………………………

(ii)Calculatethepercentageabundantoftheisotopewhichismoreabundant.

(2mks)
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7. Belowisaschemeofsomereactionsstartingwithbut-2-ene.Studyitandanswerthequestions

thatfollows.

a)NameY,XandT. (1½mks)

Y…………………………………………………………………………………………………………

X…………………………………………………………………………………………………………

T………………………………………………………………………………………………………….

b)i)Givethenameofthefollowingorganiccompounds. (1½mks)

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

ii)

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

iii)
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………………………………………………………………………………………………………………

8. AnelementYhastheelectronicconfigurationof2.8.5.

(a)WritetheformulaofthemoststableanionformedwhenelementYionizes.

(1mk)

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

(b)WritetheformulaofthecompoundformedbyXandYiftheionofxisrepresentedasX2+

(1mk)

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

(c)ExplainthedifferencebetweentheatomicradiusofelementYanditsionicradius.

(1mk)

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

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

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

9. Usingdots(.)andcrosses(x)diagram showhebondinginthefollowingcompounds.

(a)Lithium oxide(Li=3,O=8).

(1mk)

(b)Carbon(II)oxide(C=6,O=8) (1mk)

4.Startingwithzincsulphatesolutiondescribehowasampleofzincoxidecanbeobtained

(3mks)

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

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

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

10. Thediagram belowshowsasetupthatcanbeusedforpreparationofsolidTinthelaboratory.

a)WhatconditionmustbeincludedintheaboveapparatusforsolidTtobeformed?

(1mk)

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

b)Namethesolid:

(i)Q………………………………………………………………………………………….(½mk)

(ii)T…………………………………………………………………………………………(½mk)

c)WhyisitpossibletocollectTasshown? (1mk)

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

…………………………………………………

11. BelowisatableshowingelementsingroupIIoftheperiodictable.Studyitandanswerthe

questionsthatbelow.
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(a)Whatisionizationenergy? (1mk)

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

………………………………………………………

(b)Explainwhy2ndionizationenergyoftheelementsislargercomparedto1stionization.

(2mks)

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

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

12. Usethethermochemicalequationsbelowtoanswerthequestionsthatfollow.

C2H2+ O2(g) 2CO2(g)+3H2O(l) H=-1560KJ/MOL

C(s)+O2(g) CO2(g) H=-394KJ/MOL

H2(g)+½O2(g) H2O(g) H=-286KJ/MOL

Drawanenergycyclediagram torepresenttheinformationaboveanduseittocalculate

theheatofformationofethyne

(3mks)

13. Astudentpreparedammoniagasandletitintoasolutionofzincsulphateusingthe

arrangement shownbelow.



Page8of8

a)Stateandexplaintheobservationsthatweremadeinabeaker.

(2mks)

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

………………………………………………………

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

b)Writetheionicequationinvolvingzincions.

(1mk)

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

14. Themeltingpointofphosphorustrichlorideis90°Cwhilethatofmagnesium chloridein715°C

in

termsofstructuresandbondingexplainthedifferencesintheirmeltingpoint.

(3mks)

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

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

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

15. (a)NameonepropertyofNeonthatmakesitpossibletobeusedinelectriclamps.

(1mk)

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

(b)NameanyotheruseofArgonotherthaninelectriclamps.

(1mk)

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

………………………………………………………
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16. AcompoundwithmolecularC2H6Oreactswithsodium metalformingabasicsolution.

(a)Drawandnamethestructureofthecompound.

(2mks)

(b)TowhichhomologousseriesdoesthecompoundC2H6Obelong?

(1mk)

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

17. a) Inthefractionaldistillationofliquidairexplainhoweachofthefollowingcomponents
areremovedpriortoliquifactionofair.

i) Dustparticles

(1mk)

………………………………………………………………………………………………

………………………………………………………………………………………………

ii) Carbon(iv)Oxide (1mk)

……………………………………………………………………………………………

………………………………………………………………………………………….

iii) WaterVapour

(1mk)

………………………………………………………………………………………………

………………………………………………………………………………………………

18. AsampleofwaterissuspectedtocontainZincionsandchlorideions.Giveatestonhowyou

canidentifythepresenceoftheions.

(3mks)

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

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

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

19. Themassofasolutionofsaltofsodium chlorideis70.0g.Thissolutionhas10.0gofsodium

chloridedissolvedinit.Thesolubilityofthissalt30g/l00gofwaterat25°C.6.0gofsodium

chloridesaltareaddedtothesolutionat25°C.Howmuchsodium chloridewillremain

undissolved? (3mks)

20. When23.2gofahydrocarbonwhoseempiricalformulaisC2H5wasallowedtoevaporateit

occupied9.6dm3atR.T.Pwhatisitsmolecularformula?(molargasvolume=24dm3atR.T.P)

(3mks)

21. Studytheinformationbelowandanswerthequestionsthatfollow.

(a)Writethegeneralformulaofhydrocarboninthetable.

(½mk)

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

(b)Predicttherelativemolecularmassofthehydrocarbonwith5carbonatoms.

(½mk)

……………………………………………………………………………………………………….
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(c)Determinethemolecularformularofhydrocarbonin(b)anddrawitsstructuralformula(H=1,

C=12).

(2mks)

22. Xgofsodium hydroxideweredissolvedindistilledwatertomake100cm3ofsolution.50cm3of

thissolutionrequired50cm3of2M nitric(v)acidforcompleteneutralization.Calculatethemass

xofsodium hydroxidedissolved.(Na=23,O=16,H=1)

(3mks)

23. WhentheoxideofelementH washeatedwithpowderedcarbon,themixtureglowedand

carbon(IV)oxidegaswasformed.Whentheexperimentwasrepeated usingtheoxideof

element

J,therewasnoapparentreaction.

(a)SuggestonemethodthatcanbeusedtoextractelementJfrom itsoxide.

(1mk))

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

………………………………………………………

(b)ArrangetheelementsH,Jandcarbonintheorderoftheirdecreasingreactivity.

(1mk)
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………………………………………………………………………………………………………………

24. Whenasampleofconcentratedsulphuric(IV)acidwasleftinanopenbeakerinaroom fortwo

daysthevolumewasfoundtohaveincreasedslightly.

(a)Whatpropertyofconcentratedsulphuric(IV)acidisshownbytheabovereaction?

(1mk)

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

………………………………………………………

(b)Stateoneuseofconcentratedsulphuric(IV)acidthatdependsonthepropertynamedabove.

(1mk)

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

25. Thediagram belowshowsasetusedtopreparegasZ.

a)Completethediagram toshowhowgasziscollected.

(1mk)

b)Writeanequationforthereactionbetweeniron(II)sulphideanddilutehydrochloricacid.

(1mk)

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

c)Namesubstancex. (1mk)

………………………………………………………………………………………………………
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26. Abeakercontained75.0cm3ofacqueouscopper(ii)sulphateat23.70c,whenascrapironwas

addedtothesolutionthetemperatureroseto29.30c.if5.83gofcopperweredeposited,

calculatemolarenthalpychangeinkj/mol.(specificheatcapacityofsolution=4.2Jg-1k-1,

densityofsolution=1g/cm3,Cu=64)

(2mks)

27. Butaneburnsinairaccordingtotheequationbelow.

2C4H10(g)+l3O2(g)—>8CO2(g)+10H20(I)

Whatvolumeofbutanemustbeburntinoxygentogive11gofcarbon(IV)oxideatr.t.p?(Molar

gasvolumeatr.t.p=24.01;C=12;0=16;H=1.0)

(3mks)

28. Whenmagnesium ribbonisburntinair,twocompoundswereformed,oneofwhichis

magnesium oxide:

(i)Nametheothercompound.

(1mk)

………………………………………………………………………………………………………………
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(ii)Describeanexperimenttoidentifythesolidyouhavenamedin(i)above.

(1mk)……………………………………………………………………………………………………………………………………………………………

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

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

………………………………………………………………

29. ThestructuresbelowrepresenttwocleaningagentsM andP.

R COO
-
Na

+
R OSO

-Na
+

3

M P

Whichcleaningagentwouldbemostsuitableforusewithwatercontainingcalcium
sulphate.Giveareason.
(2mks)

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

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


