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1.ThetablebelowgivestheatomicnumbersofelementsW,X,YandZ.Thelettersdonot
representtheactualsymboloftheelements.

Element A B C D

Atomicnumber 9 10 11 12

a)Whichoneoftheelementsisleastreactive?Explain

(1mk)

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

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

b)i)Whichtwoelementswouldreactmostvigorouslywitheachother? (1mk)

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

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

ii)writetheequationforthereactionthatoccurswhentheelementsnamedinb(i)abovereact.

(1mk)

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

2.a)illustratethehydrogenbondusingwatermolecules . (1mks)

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

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

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

b)Explainwhytheboilingpointofethanolishigherthanthatofhexane
(Relativemolecularmassofethanolis46whilethathexaneis86)

(2mk)

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

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

..................................................................................................................................................................

..........................................

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

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

3.ThesolubilityofIron(II)Sulphatecrystalsat22oCis15.65gper100gofwater.Calculatethe
massofiron(II)sulphatecrystalsin45gofsaturatedsolutionatthesametemperature.



3 Chemistry233/1

(2mks)

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

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

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

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

4.Acompoundhasanempiricalformula.C3H60andrelativeformulamass116.

a)Determineitsmolecularformula(H=1.0,C=12.0,O=16.0)
(2mks)

b)Calculatethepercentagecompositionofcarbonbymassinthecompound. (1mk)

5.Bothkeroseneandwaterareliquidsatroom temperature.Describeaprocedurethatcanbe

usedtoseparateamixtureofthetwoliquids.(3mks)

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

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

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

6.Calculatetheamountofzinccarbonatethatwouldremainif15.0gofzinccarbonatewere
reactedwith0.2molesofnitric(V)acid.Theequationforthereactionis:

ZnCO3(s)+2HNO3(aq) Zn(NO3)2(aq)+CO2(g)+H2O(l)

(C=12.0,O=16.0,Zn=65.4). (3mks)

7.When acidifiedpotassium manganateviiwasaddedtoasampleofanorganiccompound

X,thecolourofacidifiedpotassium manganateviichangedfrom purpletocolourless,when

acidifiedpotassium dichromateviwasaddedtoanothersampleofcompoundX,thecolourof

acidifiedpotassium dichromateviremainedorange.

i) Givethefunctionalgrouppresentintheorganiccompound (1mark)

ii) Whatobservationwouldbemadeifbrominewaterwasaddedtoanothersampleof

compoundCinatesttube? (1mark)

b)StructuresAandBshownbelowrepresentsmonomerswhichundergocondensation

polymerizationtoproduceapolymerTwithformationofhydrogenchloridemolecules.

DrawthestructureofpolymerT (1mark)
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8. Thesimplifiedflowchartshowssomeofthestepsinthemanufactureofsodium carbonateby
theSolvayprocess

a) IdentifysubstanceG. (1mk)

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

b)GiveareasonwhytheSolvayprocessisconsideredtobecheap

(1mk)

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

c)Writeanequationforthereaction,whichtakesplaceinstepIII. (1mk)

9.Thediagram belowshowsthebondingbetweenboronchlorideandammonia

a)Namethetypesofbondsthatexistinthemolecule. (1mk)

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

b)Howmanyelectronsareusedforbondinginthemolecule?

(1mk)

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

Cl H
| |

Cl–B N -H
| |

Cl H

Ammonium

ChlorideAmmonium Chlorideand
sodium hydrogen
carbonate

BRINE
Sodium hydrogen
carbonate

Carbon(IV)oxide

Sodium carbonate

G

StepII

Step
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………………………………………………………………………………………………………………………….

c)Whatmakesitpossiblefortheboronchloridemoleculetobondwiththeammonia
molecule?
(1mk)

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

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

10.Thetableshowsthecoloursobtainedwhensomeindicatorsareaddedtosolutions:-

Solution Phenolphthalein

Indicator

IndicatorN

Distilledwater colourless Green

Ammonium hydroxide Blue

Hydrochloricacid Red

(a)Completethetablebyfillinginthemissingcolour.

(2mks)

(b)IdentifyindicatorN (1mk)

11.Acertainmassofgasoccupies0.30dm3at30oCand100,648.5PaCalculateitsvolumeat

101,325Paat10oC

(2mks)
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12.Thegridbelowshowspartoftheperiodictable.Thelettersdonotrepresenttheactual
symbolsoftheelements.

Selectthe

i)

Elementwhichhasthelargestatomicradius (1mk)

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

ii) Mostreactivemetal (1mk)

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

iii) GivethenatureoftheoxideofelementK.

(1mk)

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

13.Youareprovidedwithaboilingtube,deliverytubes,sourceofheat,testtubeandother

relevantchemicals/reagents.Drawasetupofapparatusthatcanbeusedtoinvestigate

actionofheatoncalcium carbonateandtestgaseousproductsformed.

(3mk)

14.Hardnessofwatermayberemovedbyeitherboilingoradditionofchemicals:
a)Writeanequationtoshowhowboilingremoveshardnessofwater. (1mk)

b)Nametwochemicalsthatareusedtoremovehardnessofwater (1mk)

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

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

J

K L

M
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15.Theset-upbelowwas usedtoinvestigatepropertiesofthe

componentsofair:

(i)Stateoneobservationmadeduringtheexperiment (1mk)

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

(ii)Writeachemicalequationforthereactionwhichoccurred.

(1mk)

(iii)Theexperimentwasrepeatedusingburningmagnesium inplaceofphosphorus,thevolume
reductionofairwasgreater.Explain (1mk)
……………………………………………………………………………………………………………………………………………………………………………

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

16.AradioisotopeXdecaysbyemittingtwoalpha(α)particlesandonebeta(β)particletoform
Bi214

83
.

a)WhatistheatomicnumberofX. (1mk)

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

b)After112days
1

16
ofthemassofXremained.Determinethehalf-lifeofX.

(2mks)

17.Whatvolumeof0.5M hydrochloricacidsolutionwillneutralize20cm3solutionofsodium
carbonatecontaining5.3ofanhydroussodium carbonateperlitreofsolution?(Na=23.0C=
12.0O=16.0H=1.0Cl=35.5)
(3mks)

Phosphorus

Water

Gas

Jar



9 Chemistry233/1

18.Excessconcentratedsulphuric(VI)acidwasmixedwithpiecesofdrywoodasshownbelow

a) Statetheobservationmadeinthetube.Explain

(1k)

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

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

b)Whenthereactionwascomplete,themixturewasheatedgently,thenstronglyandset–up
adjustedasshownbelow

Stateandexplaintheobservationmadeonacidifiedpotassium chromate(VI)solution.
(2mks)

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

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

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

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

19.a)Dieselandpetrolaresomeofthesomeoftheproductsoffractionaldistillationofcrudeoil

andcommonlyusedasfuels.

Statetwoenvironmentaleffectsoftheuseofthesesubstances asfuels

(1mks)

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

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

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

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

Conc.Sulphuric(VI)acid

Drywood

Heat

Acidifiedpotassium

chromate(VI)solution
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b)Thetablebelowgivesbondenergiesofsomecovalentcompound

Bond BondenergyKJmol-1

C–H 413

O=O 497

C=O 804

H-O 464

Calculatetheenthalpychangeforthecombustionofmethaneinexcessoxygengas. (2mks)

20.Studythediagram belowanduseittoanswerthequestionsthatfollows.

(i)Writeanequationforthereactionthattakesplaceinthetube (1mk)

(ii)Whatpropertyofhydrogenmakesthisreactionpossible?
(1mk)

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

(iii)Whatwouldyouexpecttohappen,ifsodium oxide(Na2O)wasusedinsteadofLead(II)oxide?
(1

mk)
……………………………………………………………………………………………………………………………………………………………………………

Hydrogen

Lead(II)Oxide

Heat
Anhydrous
Calcium Chloride

Hydrogen
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………………………………………………………………………………………………………………………………….………………………………………

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

21.Startingwithzincoxide,describehowasampleofsolidzinccarbonatecanbeobtained(3

mks)

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

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

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

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

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

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

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

22.Thediagram belowrepresentsaset-upforlargescalemanufactureofhydrochloricacid.Study
itandanswerthequestionsthatfollow:

(i)NamesubstanceXandY.

(1mk)

X……………………………………………………………………………………

Y……………………………………………………………………………………

(ii)Whatisthepurposeofglassbeads? (1mk)

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

(iii)WritethechemicalequationforthereactionbetweengasAandB. (1mk)

23.a)Namethesubstanceusedtovulcanizerubber

(1mk)

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




Hydrochloric

Glassbeads

y

X
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b)Whyisitnecessarytovulcanizerubber

(1mk)

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

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

24.Studytheinformationinthetablebelowandanswerthequestionsthatfollow.Thelettersdo
notrepresenttheactualsymbolsoftheelements.

Element Electronicconfiguration Boilingpoint

X

Y

Z

2.7

2.8.7

2.8.8.7

-188oC

-35oC

59oC

a) WhatisthegeneralnamegiventothegroupinwiththeelementsX,YandZbelong?

(1mk)

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

b)Selecttwoelementswhicharecoloredgases

(1mk)

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

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

c)WriteanequationforthereactionofelementZwithironmetal (1mk)

25.Explainhowconductionofelectricitytakesplaceinthefollowing.

(a)Ironmetal
(1mk) ……………………………………………………………………………………………………………………………………………

(b)Moltenlead(II)iodide

(1mk)

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

26.Theset-upbelowwasusedtocollectgasFproducedbythereactionbetweensodium
Peroxideandwater

Water

Sodium
peroxide

GasF

Water
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i)NamegasF

(1mk)

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

(ii)GiveoneindustrialuseofgasF (1mk)

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

(iiii)Writeanequationtoshowthereactionthatproducesgas

(1mk)

28..Inanexperimenttoinvestigateelectrolysisofcopperiisulphatesolution,itwasnoticed

that theanodereducedinsizewhilethecathodeincreasedinsize

a)identifytheelectrodesthatwereused

(1mark)

b)writetheequationforthereactionthattookplaceattheanode (1mark)

c)statethechangethatoccursonthecoloroftheelectrolyteintheaboveprocess(1mark)

29.Oneofthetheoriesusedinthestudyofreactionsinchemistryisthecollisionstheory.

a)explainthecollisiontheoryasusedtoexplainrateofreactioninchemistry(2marks)

b)statetheeffectofincreaseinsizeofreactantparticlesonrateofreaction (1mark)
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30)studytheredoxreactionsshownbelowandusethem toanswerquestionsthatfollow

Halfcell E0(volts)

Cr2O7
2+(aq)+14H++6e--------------------------2Cr3+(aq)+7H2O(l) +1.33

Fe3+(aq)+e- Fe2+(aq) +0.77

Calculatethevolume0.020M Cr2O7
2-requiredto completelyoxidise30cm3of

0.1M Fe2+(3marks)

END


