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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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1.Studytheinformationgivenbelowandanswerthequestionsthatfollow.

Element Atomicradius(nm) Ionicradiusnm Formulaofoxide Meltingpoint(0c)

A 0.364 0.421 A2 O -119

D 0.830 0.711 D O2 837

E 0.592 0.485 E2O3 1466

G 0.381 0.446 G2O3 242

J 0.762 0.676 JO 1054

a.Whichelementsarenon-metals.Giveareason?(2mks)

b.I)WriteaformulaofacompoundformedwhenJcombineswithA(1mk)

ii)WhattypeofbondexistbetweenJandD.(1mk)

c.ExplainwhythemeltingpointoftheoxideofEishigherthanthatoftheoxideof

G.(2mks)

d.i)Whichtwoelementswouldreactwitheachothermostvigorously.Givea

reason.(2mks)

ii)Whichelementwouldbesuitableformakingutensilsforboilingwater.Statetwo

propertiesthatmaketheelementssuitablefortheuse.(2mks)
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e.ElementsQandRhaveelectronicconfiguration2.8.2and2.8.6.respectfully.

i)ExplainwhytheionicradiusofRisexpectedtobegreaterthanitsatomic

radius.(1mk)

ii)WritetheequationforthereactionbetweenQandR.(1mk)

2.Thechromatogram belowisofandacidenzymexandyandthreesimplesugarP,Q and

R.
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a.I)Nametwosimplessugarspresentinbothxandy.(2mks)

ii)NamelinesLandM.(2mks)

L-

M-

iii)Whatpropertyisexhibitaedbysimplesugarx.(1mk)

b.TwopiecesofpaperwereloweredintodifferentBunsenburnerflamesandremoved

quickly.Theresultswereasshownbelow.

i.)WhichpaperwasloweredintoaBunsenburnerwhoseairholewere

closed.Explain(2mks)
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c.Oxygencanbeobtainedindustriallybyfractorisedistributionofliquidair

i.Whyisthegasmixturepassedthroughsodium hydroxidesolution.(1mk)

ii)Inthefinalstage,whichgasisdistiloutfuse.explain.(1mk)

iii)Nametwocommercialusesofoxygengas.(1mk)

3.Studytheflowdiagram andanswerthequestionsbelow.

Fewdrops Filterand

ofNaoH heat

Dilutehydrochloricacid

Pb(NO3)
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Excess

NaoH

a.Identify

i. WhitepptI (1mk)

ii. SolutionII (1mk)

iii. ResidueII (1mk)

b.Writeionicequationforthereactionscolourlesssolution(II)withPb(NO3)1mk

c.Writeobservationsthatwouldbemadewhenammoniasolutionisaddeddropwisetillin

excesstothecolourlesssolution(II)2mks

d.BelowarePHvaluesofsomesolutions

i. Whichsolutionislikelytobe

a.Acidicrain (1mk)

b.Potassium hydroxide (1mk)

Solution Z Y X W

PH 6.5 3.5 2.2 7.2
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ii. AbasicsubstanceVreactedwithbothsolutionsYandX.Whatisthenatureof

V.(2mks)

iii. Nametwosubstancesthatshowsthischaracteristicsinquestion(ii)above.(2mks)

4.Asampleofcrudeoilwasheatedanditsvapourpassedoverred-hotpumicestore.A

mixtureofgaseswasevolvedwhichdecolourisedbromineintetrachloromethaneand

burntinairwithayellowflame.

a.Whatprocessidtakingplacewhenthevapourfrom thecrudeoilpassesoverheated

pumice.(1mk)

b.Namethemostlikelytypeofcompoundcausingdecolourisationofthebromine

solution.(1mk)

c.Nametwocompoundsformedwhenthegasmixtureaboveburnsinair.(1mk)

ii.Studytheflowchartbelowandanswerthequestionsthatfollow.

ConcH2SO4

high

pressure

H2

O2(Excess)
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Linewater

Na

a.Identifysubstances (4mks)

A-

B-

F-

G-

b.Writedowntheequationfortheformationof

i. SubstanceC

ii. EandF

iii. GasG

c.SubstanceDwasformedtohavemolecularmassof42,000.Determinethenumberof

moleculespresentinthesubstances(H+1,C=12)2mks

d.State

i. TheconditionnecessaryfortheconversionofethanoltosubstanceA.(1mk)

ii. ThecatalystrequiredintheconversionofAandB.(1mk)



kenyaeducators@gmail.com

Formoree-learningresourcescall0795491185.9

5.Thetablebelowgivesthesolubilityofhydratedcopper(ii)sulphateinmoldm-3atdifferent

temperatures.

Temperature(0) Solubilitymoldm-3

20 8x10-2

40 12x10-2

60 16x10-2

80 22x10-2

100 30x10-2

i. Onthedridprovidedplotagraphofsolubilityofcopper(II)sulphate(verticalaxis)

againsttemperature.(3mks

ii. From thegraph,determineethemassofcopper(II)sulphatedepositedwhenthe

solutioniscooledfrom 700cto400.(Molarmassofhydratedcopper(ii)sulphate=

250g)

b.Inanexperimenttodeterminethesolubilityofsodium chloride,5.0cm3ofasaturatedsolution

ofsodium chlorideweighing5.35gwereplacedinavolumetricflaskanddilutedtoatotal

volumeof250cm3.

25.0cm3 ofthedilutesolutionofsodium chloridecompletelyreactedwith24.1cm3of0.1M

silvernitratesolution.

AgNo3(aq)+NaCl(aq) AgCl(s)+NaNO3(aq)

Calculate;

i. Molesofsilvernitratein24.1cm3ofsolution.(1mk)
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ii. Molesofsodium chloridein25.0cm3ofsolution.(1mk)

iii. Molesofsodium chloridein250cm3ofsolution(1mk)

iv. Massofsodium chloridein5.0cm3ofsaturatedchloridesolution(Na=23.0Cu=35.5)

(1mk)

v. Massofwaterin5.ocm3ofsaturatedsolutionofsodium chloride(1mk)

vi. Thesolubilityofsodium chlorideing/100gofwater.(2mks)

6.Theflowchartbelowshowssomeoftheprocessesinvolvedinlargescaleproductionof

sulphur((vi)acid.

Useittoanswerthequestionsthatfollow.
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Sulphur(iV)oxide

oxygen sulphur(vi)oxide Oleum

Water

a.Nametheprocess

b.I)NamesubstanceA.(1mk)

ii)Writeanequationfortheprocessthattakesplaceintheabsorptiontower.(1mk)

c.Vanadium (v)oxideiscommonlyusedcatalystintheprocess.

i. Nameanothercatalystwhichcanbeusedforthisprocess.(1mk)

ii. Givetwowhyreasonsvanadium (v)oxideiscommonlyusedcatalyst.(2mks)

d.Sateandexplaintheobservationsmadewhenconcentratedsulphuric(vi)acidisaddedto

crystalscopper(ii)sulphateinabeaker(2mks)
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e.Thereactionofconcentratedsulphuric(vi)acidwithsodium chlorideproduceshydrogen

chloridegas.Statethepropertyofconcentratedsulphuric(vi)acidillustratedinthe

reaction.(1mk)

f. Nametwousesofsulphuric(vii)acid.2mks

7.Theabovediagram showsasetupthatcanbeusedforindustrialmanufactureof

hydrochloricacid.Studyitandanswerthequestionsthatfollow.
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a.Name

i. ProduceF

ii. SubstanceE

b.Explainareapplicationofhydrochloricacidintextileindustry.(1mk)

c.Hydrochloricbacidwasaddedtoironpowderinatesttubeandshakenthoroughlytomix

to1cm3 oftheresultingsolution,sixdropsofacqueoussolutionofammoniawereadded

.

i. Statetheobservationmadeonaddingammoniasolution.(

ii. Explaintheobservationsatedaboveandwhiteanionicequationforthe

reaction.(2mks)

iii. Concentratedhydrochloricis35%purewithdensity1.18g/cm3.Calculateit’s

concentrationinmolesperlitre..(3mks)
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