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SAMPLEI

FORM FOUR

KenyaCertificateofSecondaryEducation

233/1CHEMISTRY(Theory)

PAPERONE

TIME:2HRS

INSTRUCTIONSTOCANDIDATES

1.Writeyournameandadmissionnumberinthespacesprovidedabove

2.Signandwritethedateofexaminationinthespacesprovided

3.Electroniccalculatorsmaybeused.

4.Allworkingmustbeclearlyshownwherenecessary

FOREXAMINERSUSEONLY

QUESTION MAXIMUM SCORE CANDIDATESCORE

81-280

1.ThetablebelowshowspHvaluesofsolutionsABCandD

Solution A B C D

pHvalue 1 7 10 13

a)Givesolutionthatis;
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i) Acidic (1mk)

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

ii)Weakbase (1mk)

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

iii)Neutral (1mk)

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

b)GivetheproductformedwhensolutionAreactwithacarbonatesalt

(1mk)

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

2.ThesetupbelowwasusedtocollectgasKproducedbythereactionbetweenwaterand

calcium metal

a)NamegasK (1mk)

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

3.AnorganiccompoundPcontains64.9%carbon,13.5Hydrogenandtherestofthe%is

oxygen.

a)Determineempiricalformulaofthecompound (3mks)

b)DeterminethemolecularformulagiventhattherelativeformulamassofPis74

(1mk)

4.Thediagram belowshowsspotsofpuresubstancesA,BandDonachromatography

paper.SpotCisthatofthemixture.
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a)Onthediagram showthefollowing

i) Baseline (½mk)

ii)Solventfront (½mk)

b)WhichsubstancesarepresentinC

(2mks)

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

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

5.Inareaction20cm3of0.1m sodium carbonatecompletelyreactedwith13cm3ofdilute

sulphuric(V)acid.Findhconcentrationofsuphuricacidinmolesperlitres (3mks)

6.Usingdots(·)andcrosses(X)drawthestructureofhydroxonium ion(H3O+) (2mks)

7.Studytheinformationbelow andanswerthequestionsthatfollows.Lettersdonot

representtheactualsymbolofelement.

Element AtomicNo IonizationenergykJmol

P 4 1800

Q 12 1450

R 20 1150

a)WhatisthegeneralnamegiventothegroupinwhichelementP,QandRbelong?

(1mk)

……………………………………………………………………………………………………………………………………
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b)ExplainwhyPhashighestionizationenergy (2mks)

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

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

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

c)WriteabalancedchemicalequationforthereactionbetweenelementQandwater

(1mk)

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

8.Thediagram below showscatalyticoxidationofammoniagas.Useittoanswerthe

questionsthatfollows.

a)NamemetalM (1mk)

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

b)Stateandexplaintwoobservationsmadeinsidetheflask (2mks)

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

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

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

9.Inanexperimentagasjarcontainingsomedampironfillingswasinvertedinatrough

containingsomewaterandthesetupwasleftfor3days.

a)Whywasironfillingsmoistened (1mk)

……………………………………………………………………………………………………………………………………
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b)Stateandexplainobservationmadeafter3days

(2mks)

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

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

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

10.a)Distinguishbetweenhygroscopyandefflorescence (2mks)

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

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

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

b)Startingwithlead(II)oxide,describehowyouwouldpreparelead(II)sulphute(3mks)

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

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

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

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

11.a)Definetheterm isotope (1mk)

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

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

b)Chlorinegashasamassof35.5.Itismadeupoftwoisotope Cl35

17
and Cl37

17
.Determine

therelativeabundanceofeachisotopeinthechlorinegas.

(2mks)

12.ExplainthereasonwhyAluminium isusedformakingutensilslikesufuria (1mk)

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

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

13.Describeachemicaltesttodifferentiatebetweencarbon(IV)oxideandcarbon(II)oxide

gas

(2mks)

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

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

14.i)StateGraham’slawofdiffusion (1mk)

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

ii)120cm3 ofmethanegastakes30secondstodiffusethroughacertainmembrane.

Determinetherateofdiffusionofsurphure(IV)oxidegasthroughthesamemembrane

(C=12,H=1,S=32,O=16) (3mks)

15.Studythesetupbelowandanswerthequestionsthatfollow

GasQ

Heat

Sodium ethanoate+calcium oxide+solidK

i) NamegasQ (1mk)

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

ii)IdentifysolidK (1mk)

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

iii)Whatisthepurposeofcalcium oxideintheexperiment (1mk)

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

…………………………………………………………………………………………………………………………………
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16.BothionsY2-andZ2+ haveanelectronconfigurationof2.8.8

a)Writetheelectronarrangementfor:

Y…………………………………………………………………………………. (½mk)

Z…………………………………………………………………………………. (½mk)

b)Whatisthemassnumberofatom Zgiventhatithas20neutrons (1mk)

17.Magnesium ribbonwasburntinair;

a)Statetheobservationmade

(1mk)

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

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

b)Writetheequationsforthereaction (2mks)

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

18.a)Distinguishbetweenaweakacidandadiluteacid

(2mks)

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

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

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

b)Givingareason,identifyanacidinthereversereactionbelow (2mks)

H3O+(aq)+NH3(g) NH4
++H2O(l)

Acid………………………………………………………………………………………………………. (½mk)

Reason…………………………………………………………………………………………………… (½mk)

19.Whatcauseswaterhardness (1mk)

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

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

20.a)Usingionicequation,explainhow sodium carbonateremovespermanenthardness

(1mk)
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b)Stateonedisadvantageofusinghardnessintheboilers

(1mk)

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

21.Studytheequationbelow

CH3CHClCHClCH3

i) GivethestructuralformulaofQ (1mk)

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

ii)Namethetypeofreactionintheequationabove

(1mk)

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

iii)TowhichfamilyofhydrocarbonsdoesQbelong?

(1mk)

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

22.Considertheschemebelowforallotropesofsulphur

AllotropeJ AllotropeK

i) Whatisthesignificanceoftemperature960C (1mk)

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

ii)NameallotropeJandK (2mks)

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

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

23.Interm ofstructureandbondingexplainwhyDiamondisusedindrillingandgraphite

usedasalubricant

(2mks)

24.Thetablebelowgivesthebondenergiesofsomecompounds.

Bond BondenergykJ/mole

H-H 435
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Cl-Cl 244

H-Cl 431

CalculatetheenthalpychangeforthereactionH2(g)+Cl2(g) 2HCl(g)(3mks)

25.

Thediagram aboveshowstheeffectofelectriccurrentonlead(II)bromide.Studyitand

useittoanswerthequestionsthatfollow.

a)Onthediagram,NameelectrodesAandB

(2mks)

b)StatetheobservationsmadeatelectrodeA (1mk)

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

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

c)WritetheequationthattakesplaceatelectrodeB (1mk)

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

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

26.Thediagram belowrepresentstheapparatususedtoprepareandcollectdryammonia
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gas.

AmmoniachlorideandKOH

a)Statetwomistakesinthesetupofapparatus (2mks)

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

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

b)Writeanequationforthereactionapparatus (2mks)

27.Thetablebelowgivesthesolubilitiesofpotassium bromideandpotassium sulphateat

00Cand400C.

Substance Solubilityg/100waterat

00C 400C

Potassium bromide 55 75

Potassium sulphate 10 12

Whenanaqueousmixturecontaining60gofpotassium bromideand7gofpotassium

sulphatein100gofwaterat800Cwascooledto00C,somecrystalswereformed.

i) Identifythecrystals (1mk)

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

ii)Determinethemassofcrystalsformed (1mk)
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iii)Namethemethodusedtoobtainthecrystals (1mk)

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

28.Studythediagram below

a)Whatistheobservationmadeonanhydrouscopper(II)sulphate (1mk)

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

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

b)Writeanaqueousforthereaction,betweenhydrogengasandlead(II)oxide(1mk)

c)Whatisthepropertyofhydrogengasbeinginvestigatedabove

(1mk)

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

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



kenyaeducators@gmail.com

12



kenyaeducators@gmail.com

Formoree-learningresourcescall0795491185

SAMPLEII

CHEMISTRYPAPER1

ANSWERALLTHEQUESTIONS.

1.Statetworeasonswhyweusethenon-luminousflameforleadinginalaboratory

insteadofusingtheluminousflame.(1mk)

2.Chlorinehastwoisotopeswithatomicmass35andxoccurringintheratio3:1

respectively.Therelativeatomic(R.M.A)OFCHROLINEIS35.5.Determinethe

valueofx.(3mks)

3.Theuseofcfc5hasbeenlinkedtothedepletionoftheozonelayer.

a) WhatdoesCFCstandfor?(1mk)
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b) Explaintheproblem associatedwiththedepletionortheozonelayer.(1mk)

c)Stateanotherenvironmentalproblem causedbyCFC5.

4.InanexperimenttoprepareNitrogenC1)oxide,ammonium nitratewasgently

heatedinaflask.

a)Writetheequationforthereactionthattookplaceintheflask.(1mk)

b)Stateandexplainhowthegaswascollected.(1mk)

c)Asampleofthegaswastestedwithdampblueandredlitmuspaperwhat

observationsweremade.(1mk)
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5.Duringanexperimentsulphure(IV)oxidegaswasformedtodiffusethrougha

certainporeatarateof25cm3perminute.Whentheexperimentwasrepeated

underthesameconditionswithanothergasG,gasGwasfoundtodiffusethrough

thesameporeatarateof26.26cm3perminute.Workoutthemolecularmassof

GasG.(0=16,5=32)(3mks)

6.ElementYwhoseatomicnumber11reactwithchlorinegastoform acompound.

a)NamethegroupandperiodtowhichYbelongs.(1mk)

b)Writeanequationforthereaction.(1mk)
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7.DrawallstructuralformulasforalltheisomerswithmolecularformulaC2H3CL3.

(2MKS)

8.Calculatethevolumeof0.6M sulphuric(VI)acidsolutionneededtoneutralize

30cm3of0.2M potassium hydroxide.(2mks)

9.Usedot(.)andcrosses(x)toshowthebondingofthefollowingcompounds.

a)NH3(1MK)
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b)NH4
+ (1MK)

10.Analysisofacompoundshowedthatithadthefollowingcomposition:

69.42%carbon,4.13%hydrogenandtherestoxygen.Ifthemolecularformulaof

thecompound(C=12,O=16,H=1)(3MKS)

11.AreferencebookstatesthatthesolubilityofCuSO4inwaterat15ocis19g/100g

ofwater.Whatismeantismeantbythisstatement.(1mk)
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12.Statetwousesofhydrogengas.(2mks)

13.Explainhowasolidmixtureofsulphureandpotassium Chloridecanbeseparated

intosolidsulphurandpotassium chloride.(3mks)

14.Aqueousammoniawasaddedtoasolutioncopper(ii)sulphatedropwiseuntilin

excess.Statetheobservationsmadewhen

a)Afewdropofaqueousammoniawereadded.(1mk)

b)Excessaqueousammoniawasadded.(1mk)

15.Byuseofchemicalequationsdistinguishthereactionofmagnesium withwater

andmagnesium withsteam.(2mks)
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16.Thetablebelowgivesthenumberofelectrons,protonsandneutronsin

substancesX,Y,andZ.

Substance Electrons Protons Neutrons

X 10 10 10

Y 10 8 10

Z 8 8 8

a)Whichletterrepresentsanion?(1mk)

b)Whichofthesubstancesareisotopes?Giveareason.(2mks)

17.a)Whatismeantbytheterms.

1)Element(1mk)

2)Atomicnumber(1mk)

(b)Theformulaforachlorideoftitanium isTicl3.Whatistheformulaofits

sulphate?(1mk)
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18.ThechartbelowshowsaschemeorreactionsinvolvingasampleofsolutionN.

Studyitandanswerthequestionsthatfollow.

1)IdentifythecationandtheanioninsolutionN,(2mks)

2)WriteanionicequationtoshowhowQisformed.(1mk)

19.Nametheprocess

Solidcarbon(IV)oxide(dryice)changesdirectlyintogas.(1mk)

20.Whencarbon(IV)oxidegaswaspassedthroughaqueouscalcium hydrogena

whiteprecipatewasformed.

a)Writeanequationforthereactionthattookplace.(1mk)

b)Stateandexplainthechangesthatwouldoccurwhenexcesscarbon(iv)

oxidegasisbubbledthroughthewhiteprecipitate.(2mks)
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21.Givethenamesofthefollowingcompounds

22.Explainwhyburningmagnesium continuetoburninagasjarfullofsulphure(iv)

oxidewhilehummingsplintwouldbeextinguished.(3mks)

23.Whenhydrogensulphidegaswasbubbledintoaqueoussolutionofiron(iii)

chlorideayellowprecipitatewasformed.

a.Stateanotherobservationthatwasmade.(1mk)
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b.Writeanequationforthereactionthattookplace.(1mk)

c.Whattypeofreactionwasundergonebyhydrogensulphadegasinthis

reaction?(1mk)

24.A.Whatisallotropy(1mk)

.

B.Nametwoallotropesofcarbon.(2mk)

25.Ammonium sulphateisafertilizerproducedbypassingammoniagasinto

concentratedsulphure(VI)acid.Calculatethemassinkgofsulphure(VI)acid

requiredtoproduce25kgorthefertilizer.(s=32,0=16,N=14,H=1)(3mks)
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26.ThereactionbetweenhotconcentratedSodium hydrogenandchlorinegas

producessodium chloride(v),sodium chlorideandwater.

a.Writetheequationforthereaction.(1mk)

b.Giveoneuseofsodium chlorate(v).(1mk)

27.Explainwhyasolutionofhydrogenchloridegasinmethylbenzenedoesnot

conductelectricitybutsolutionofagasinwaterconductelectricity.(2mks)

28.Belowisasketchofareactionprofile.Studyitandthenanswerthequestionthat

follows.

Stateandexplainthetypeofreactionrepresentedbytheprofile.(2mks)
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Reactants

Reactionpath

29.I)whatareamphotericoxides?(1mk)

ii)Giveachemicalformulaexampleofanamphoricoxide.(1mk)

30.Calcium oxidecanbeusedtodryammonium gas.

i. ExplainwhyCalcium oxideisnotusedtodryhydrogenChloridegas.(2mks)

ii. Nameonedryingagentofhydrogenchloride.(1mk)
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31.WhenanorganiccompoundYisreactedaqueousSodium carbonateitproduces

carbon(iv)Oxide.Yreactswithinpropanaltoform apleasantsmellingcompound

whoseformulais.

O

CH3CH2C O CH2 CH2 CH3

i. NameanddrawthestructureformulaofcompoundY.(2mks)

ii. WhatisthenamegiventothegroupofcompoundtowhichZ

belongs?(1mk)

32.ElementXandYhaveatomicnumbers20and8respectively.

i. Writetheelectronarrangementoftheirions.(2mks)

ii.WritetheformulaofthecompoundformedbetweenXandY.(1mk)
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