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1.ThetablebelowshowspHvaluesofsolutionsABCandD

Solution A B C D

pHvalue 1 7 10 13

a)Givesolutionthatis;

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)
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b)DeterminethemolecularformulagiventhattherelativeformulamassofPis74

(1mk)

4.Thediagram belowshowsspotsofpuresubstancesA,BandDonachromatography

paper.SpotCisthatofthemixture.

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



kenyaeducators@gmail.com

Formoree-learningresourcescall0795491185

P 4 1800

Q 12 1450

R 20 1150

a)WhatisthegeneralnamegiventothegroupinwhichelementP,QandRbelong?

(1mk)

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

b)ExplainwhyPhashighestionizationenergy (2mks)

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

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

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

c)WriteabalancedchemicalequationforthereactionbetweenelementQandwater

(1mk)

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

8.Thediagram below showscatalyticoxidationofammoniagas.Useittoanswerthe

questionsthatfollows.

a)NamemetalM (1mk)

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

b)Stateandexplaintwoobservationsmadeinsidetheflask (2mks)

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

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

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

9.Inanexperimentagasjarcontainingsomedampironfillingswasinvertedinatrough

containingsomewaterandthesetupwasleftfor3days.
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a)Whywasironfillingsmoistened (1mk)

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

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)
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……………………………………………………………………………………………………………………………………

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

13.Describeachemicaltesttodifferentiatebetweencarbon(IV)oxideandcarbon(II)oxide

gas

(2mks)

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

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

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

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)
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……………………………………………………………………………………………………………………………………

ii)IdentifysolidK (1mk)

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

iii)Whatisthepurposeofcalcium oxideintheexperiment (1mk)

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

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

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)
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……………………………………………………………………………………………………………………………………

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

20.a)Usingionicequation,explainhow sodium carbonateremovespermanenthardness

(1mk)

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)
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24.Thetablebelowgivesthebondenergiesofsomecompounds.

Bond BondenergykJ/mole

H-H 435

Cl-Cl 244

H-Cl 431

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

25.

Thediagram aboveshowstheeffectofelectriccurrentonlead(II)bromide.Studyitand

useittoanswerthequestionsthatfollow.

a)Onthediagram,NameelectrodesAandB

(2mks)
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b)StatetheobservationsmadeatelectrodeA (1mk)

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

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

c)WritetheequationthattakesplaceatelectrodeB (1mk)

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

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

26.Thediagram belowrepresentstheapparatususedtoprepareandcollectdryammonia

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
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Whenanaqueousmixturecontaining60gofpotassium bromideand7gofpotassium

sulphatein100gofwaterat800Cwascooledto00C,somecrystalswereformed.

i) Identifythecrystals (1mk)

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

ii)Determinethemassofcrystalsformed (1mk)

iii)Namethemethodusedtoobtainthecrystals (1mk)

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

28.Studythediagram below

a)Whatistheobservationmadeonanhydrouscopper(II)sulphate (1mk)

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

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

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

(1mk)

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

…………………………………………………………………………………………………………………………………
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80MARKS

1.(a)Thecurvesbelow representthevariationoftemperaturewithtimewhenpureand

impuresamplesofasolidwereheatedseparately.

(i)(a)Whichcurveshowsthevariationintemperatureforthepuresolid?Explain.

(2mks)

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

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

……………………………………………………………………………………………..

(ii)Statetheeffectofimpuritiesonthemeltingandboilingpointsofapuresubstance.

I. Meltingpoints (1/2mk)

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

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

II. Boillingpoints (1/2mk)

……………………………………………………………………………………………………………………………………………
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Solid Liquid Gas

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

(b)Thediagram belowshowstherelationshipbetweenthephysicalstatesofmatter.

A
B C

E D

F

i) IdentifytheprocessesBandD.

(2mks)

B………………………………………………

D…………………………………………….

ii) NameprocessA (1mk)

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

iii) StatetwosubstancesinchemistrythatundergotheprocessA (1mk)

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

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

iv) IstheprocessEexothermicorendothermic?Explain (1mk)

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

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

2.Airwaspassedthroughseveralreagentsasshownbelow

Air

Escapinggases

CHAMBER1
Concentrated

Sodium Hydroxide
Solution

CHAMBER2
Concentrated

Sulphuric(VI)acid

CHAMBER3
HeatedCopper

turnings

CHAMBER4
Heated

magnesium
powder
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(a)Namethemaininactivecomponentofair

(1mk)

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

(b)Namethecomponentsofairthatareremovedinthefollowingchambers (3mks)

I. Chamber1

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

II. Chamber3

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

III. Chamber4

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

C)Whatisthepurposeofpassingairthroughconcentratedsulphuric(1v)acid. (1mk)

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

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

d)Writeachemicalequationforthereactionwhichtakesplacein:-

I. chamber1 (1mk)

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

II. Chamber4 (1mk)

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

e)Stateandexplaintheobservationmadeinchamber3duringreaction (2mks)

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

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

f)Nameonegaswhichescapesfrom theschemeabove

(1mk)

……………………………………………………………………………………………………………………………………..
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3.(a)DrawandnametwoisomersofPentane (2mks)

(B)Studytheflowdiagram belowandthenanswerthequestionsthatfollow.

O2 HeatSodalime

ProcessK ProcessJ

NickelCatalyst

ProcessT Cl2

(i) NameprocessJ,KandT (3mks)

J-……………………………………………………………..

K-…………………………………………………………….

T-…………………………………………………………….

(ii) StatethereagentsnecessaryforprocessedJandK (1mk)

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

(iii) NamesubstancesU,W,SandY (2mks)

U……………………………………………………………….

W ………………………………………………………………

S………………………………………………………………..

Y………………………………………………………………..

C)DescribehowburningcandistinguishCH2CH2from CH3CH3 (2mks)

Substance

Y

CH3CH3CH2CH2CH2BrCH2

H H

C C

H H

SubstancesS

U H2O

W +HCl
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………………………………………………………………………………………………………………………………………………………………

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

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

4.Thegridbelowshowsapartoftheperiodictable.Thelettersdonotrepresenttheactual

symbols.Studyitandanswerthequestionsthatfollow.

C T

U

X K M Q W

Y P Z

J

a)Identifytheelementsinperiod1 (1mk)

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

b)Withareason,identifytheelementwiththelargestatomicradius (2mks)

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

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

c)DrawtheatomicstructureofelementQ (1mks)

d)WritedowntheelectronicconfigurationsofelementsYandW

Y-……………………………………………………………………….

W-………………………………………………………………………

e)ElementGformsanionG3-anditsionicconfiguration2.8.8.indicateitspositionon

thegridabove (1mk)

f) Identifyanelementwhoseoxidereactswithbothacidsandalkalis (1mk)
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………………………………………………………………………………………………………………………………

g)i.WritedownthechemicalformularofthecompoundformedbetweenelementsK

andW (1mk)

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

ii.Draw thebondinginthecompoundformedin(g)(i)aboveusingdots(.)and

crosses(x)torepresentelectrons (1mk)

h)ComparetheatomicradiuselementsXandK.Explain (2mks)

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

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

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

5 (a)Studythediagram belowandanswerthequestionsthatfollow

i) WriteachemicalequationforthereactionintubeA (1mk)

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

ii) NamethetwosaltsformedintubeB (1mk)
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……………………………………………………………………………………………………………………………………………

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

iii) StatetheobservationmadeintubeC (1mk)

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

iv) Whatisthepurposeofpotassium hydroxideintubeD. (1mk)

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

v) NamegasP (1mk)

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

(b)Theflowchartbelowshowssomeindustrialprocesses.Useittoanswerthequestions

thatfollow

(i)Givethesourceofthefollowingrawmaterials

a)Nitrogengas (½mk)

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

b)Hydrogengas (½mk)

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

ii)Namethefollowingsubstances;

a)CatalystP (½mk)

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

Nitrogen Hydroge

Ammoni Catalyst

P

Absorption

rower

LiquidF

Air

IV

Nitric(V)acid

Gas

III

Air

I

II

Air
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b)GasM (½mk)

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

c)LiquidF (½mk)

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

iii)Writethechemicalequationsfor;formationofgasM. (1mk)

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

Thereactionintheabsorptiontower (1mk)

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

iv)Stateoneuseofnitric(v)acid (½mk)

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

6.Studythereactionschemebelowandanswerthequestionsthatfollow

a)WritethechemicalformularofcompoundsPandQ

i)P ………………………………………….

ii)Q……………………………………………. (2mks)

b)WriteanionicequationfortheprocessthatproduceswhiteprecipitateP

(1mk)

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

C)Nameprocess2 (1mk)

White

precipitate

Lead(II)nitrate

solution

Whiteprecipitate

P

Colourless

solutionQ

Colourless

solutionY

White

precipitateL

Colourlesssol

utionZ

DiluteHCl

Process

Excess

Sodium
Suplhate
Solution

Process

NaOH(aq)

Fewdrops
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………………………………………………………………………………………………………………………………………

d)NametheprocessthatseparatedPandQ (1mk)

P………………………………………..

Q…………………………………………

e)WriteabalancedchemicalequationfortheformationofwhiteprecipitateL. (1mk)

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

f)Statetheconditionrequiredforprocess3 (1mk)

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

g)Whatphysicalprocessisexhibitedinprocess3 (1mk)

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

h)NametheanionpresentincolourlesssolutionZ (1mk)

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

i)WritetheformulaofthecomplexionpresentincolourlesssolutionY (1mk)

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

7.Belowisasetofapparatusthatwasusedtoobtainadrysampleofsulphur(iv)oxidegas

a)Name;

i)SolidW (1mk)
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………………………………………………………………………………………………………………………………………

(ii)Theapparatuscontainingdilutehydrochloricacid (1mk)

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

b)StatetheroleofLiquidY (1mk)

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

C)Completethediagram toshowhowthegascouldhavebeencollected (1mk)

d)Asampleofsulphur(iv)oxidegaswaspassedthroughfreshlypreparediron(III)sulphate

solution.Stateandexplaintheobservationmade (2mks)

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

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

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

e)50cm3 of2M Hydrochloricacidwasusedduringtheaboveexperiment.Determinethe

volumeofsulphur(iv)oxidegasproducedatr.t.p(molargasvolume=24dm3)

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

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

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

8.Inanexperiment,40cm3 of0.1M sodium hydroxidesolutionwasplacedinasuitable

apparatusand5.0cm3portionsofhydrochloricacidwereadded.Theresultingmixturewas

stirredwithathermometerandthetemperaturetakenaftereachaddition.Bothsolutions

wereinitiallyat200c

VolumeofHCL(cm3) 5 10 15 20 25 30 35 40 45

Temperature(oc) 21.

5

22.5 24.0 25.0 26.0 27.

0

27.

5

27.5 27.0

a)i.Plotagraphoftemperatureagainstvolumeoftheacidadded

(4mks)

ii) Use the graph to determine the concentration in moles perlitre ofthe
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hydrochloricacid (2mks)

b)i)Calculatetheheatchangeforthereaction (1½mk)

ii) Molarenthalpyofneutralizationofhydrochloricacidbysodium hyndroxide

solution(densityofsolution1g/cm3specificheatcapacity4.2kj/kg)

(1½mks)

c)Writethethermochemicalequationforthereaction (1mks)

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

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

d)Drawanenergyleveldiagram forthereaction (1mk)
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QUESTION1

Youareprovidedwith:

- SolidA5.0g(COOH)2·×H2O

- SolutionB0.13M KMnO4

Task

a)YouaresupposedtodeterminethesolubilityofAatdifferenttemperatures.

b)DeterminethenumberofmolesofwaterofcrystallizationinsolidA.

PROCEDURE1

a)Usingaburette,add4cm3ofdistilledwatertosolidAinaboilingtube.

- Headthemixturewhilestirringwiththethermometertoabout800C.

- Whenthewholesoliddissolves,allow thesolutiontocoolwhilestirringwiththe

thermometer

- Notethetemperatureatwhichcrystalsfirstappearandrecordthistemperaturein

thetable1below.

b)Usingaburreteadd2cm3moreintothecontentoftheboilingtubeandwarm untilthe

soliddissolve.

- Removefrom theflameandallowthesolutiontocoolinairwhilestirring.

- Recordthetemperatureatwhichcrystalfirstappearintable1.

- Repeatprocedure(b)3moretimesandcompletetable1below.

- RetainthecontentoftheboilingtubeforprocedureII

Table1

Volumeofwaterinthe

boilingtube(cm3)

Temperatureatwhichcrystalsof

solidAappear(0C)

SolubilityosolidAg/100g

ofwater

4

6

8



kenyaeducators@gmail.com

[AUTHORNAME] 3

Formoree-learningresourcescall0795491185

10

12

I. a)DrawagraphofsolubilityofsolidA(verticalaxis)againsttemperature (3mks)

b)From yourgraphdeterminethesolubilityofsolidAat600C

(1mk)

PROCEDUREII

a)–Transferthecontentsoftheboilingtubeintoa250mlvolumetricflask.

- Adddistilledwateruptothemark

- LabelthissolutionA

b)–Usingacleanpipetteandapipettefiller,transfer25mlofsolutionAintoaconical

flask.

- Warm themixtureupto600C

- FillaburettewithsolutionB

- TitrateBagainstthehotsolutionAuntilapermanentpinkcolourpersist

- ReadyourresultsinTable2below

c)Repeat(b)2moretimesarerecordyourresultsinthetable2below.

TABLE2

I II III

FINALBURETTEREADING      

INITIALBURETTEREADING      
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VOLUMEOFSOLUTIONBUSED
(CM3)      

II)a)CalculatetheaveragevolumeofsolutionBused (1mk)

b)CalculatethenumberofmolesofBused (1mk)

c)Given2molesofKmno4reactwith5molesofA,calculatethenumberofmolesofA

in25cm3 (1mk)

d)CalculatethemolarityofA (1mk)

e)DeterminethemolarmassofA (1mk)



kenyaeducators@gmail.com

[AUTHORNAME] 5

Formoree-learningresourcescall0795491185

f)DeterminethevalueofX (1mk)

(C=12,O=16H=1)

QUESTION2

YouareprovidedwithsolidC.Useittocarrythetestbelow.

DissolvethewholeofCinto10cm3ofwateranddivideitintofiveportions.

a)Tothe1stportionaddsodium sulphatesolution.

Observations Inferences

(1mk) (1½mks)

b)Tothe2ndportionaddAmmoniasolutiondropwiseuntilinExcess.

Observations Inferences

1mk) 1mk

c)Tothe3rdportionaddsodium HydroxidedropwiseuntilinExcess.

Observations Inferences

(1mk) (1mk)
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d)TotheforthportionaddLead(II)Nitratesolution

Observations Inferences

(½mk) (2mks)

e)TothelastportionaddBarium Nitratesolution

Observations Inferences

(1mk) (1mk)

QUESTION3

YouareprovidedwithliquidDuseittocarrythetestbelow.

DivideliquidDintofourequalportions

a)Tothe1stportionaddsodium hydrogencarbonate

Observations Inferences

(1mk) (1mk)

b)Tothe2ndportionaddacidifiedpotassium manganite(VII)(KmnO4)

Observations Inferences
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(1mk) (1mk)

c)Tothe3rdportionaddBrominewater

Observations Inferences

(1mk) (1mk)

d)Tothelastportionaddpotassium dichromate(VI0andwrm.

Observations Inferences

(1mk) (1mk)
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