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CHEMISTRYPAPER233/1

K.C.S.E1995QUESTIONS

1. TheelectronarrangementionsX3-andY2-are2,8,and2,8,8respectively.

(a) WritetheelectronicarrangementoftheelementsXandY.

(2mks)

(b) Writetheformulaofthecompoundthatwouldbeformedbetween

XandY.

2. Whenbrominegasreactswithaqueoussodium hydroxide,theequilibrium

representedbytheequation:Br2(aq)+2OH-
(aq) Br-

(aq)+OBR-
(aq)+H2O

isestablished.

Whatobservationswouldbemadeifafewdropsofsulphuricacidwereaddedto

theequilibrium mixture?Explain.

3. Calculatetheamountofcalcium carbonatethatwouldremainif15.0gofcalcium

carbonatewerereactedwith0.2molesofhydrochloricacid.

TheequationforthereactionisCaCO3(g)+2HCl CaCl2(aq)+CO2(g)+H2O(g)

(C=12.0=1.60,Ca=40.0)

4. Inanexperiment,soapsolutionwasaddedtothreeseparatesamplesofwater.

The

tablebelowshowsthevolumesofsoapsolutionrequiredtoform latherwith

1000cm3

ofeachsampleofwaterbeforeandafterboiling.

SampleI SampleII SampleIII

Volumeofsoapbeforewaterisboiled

(cm3)

27.0 3.0 10.6

Volumeofsoapafterwaterisboiled 27.0 3.0 3.0

a) Whichwatersampleislikelytobesoft?Explain.

(2mks)

b) NamethechangeinthevolumeofsoapsolutionusedinsampleIII

(1mk)

5. a) Nameonenaturalfibre.
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b) Giveoneadvantageofsyntheticfibresovernaturalfibres.

(1mk)

6. ThetablebelowgivessomepropertiesofgasesDandE.

Gas Density Effectsof

H2SO4(aq)

EffectsofNaOH(aq)

D Lighterthanair Reactstoform a

salt

Dissolveswithout

reacting

E Heavierthan

air

Notaffected Notaffected.

a) DescribehowyouwouldobtainasampleofEfrom amixtureofgasesD

andE. (2mks)

b) SuggestapossibleidentityofgasD.Giveareasonforyouranswer.

(1mk)

7. Thecurvebelowrepresentsthevariationoftemperaturewithtimewhenpureand

impuresamplesofasolidwereheatedseparately.

Whichcurveshowsthevariationintemperatureforthepuresolid?Explain(2mks)

8. Thediagram belowrepresentsaset–upthatcanbeusedtoprepareand

collectoxygen.

Manganese
dioxide

Hydrogen
peroxide

Oxygen

T
e

m
p

e
ra

tu
re

Time
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a) Writeanequationforthereactionthattakesplace

(1mk)

b) Whatpropertyofoxygenmakesitpossibleforitscollectionasindicated

bythediagram

(1mk)

c) Explainwhyitisimportantnottocollectanygasforthefirstfew.Seconds

oftheexperiment. (1mk)

9. Studytheset–upbelowandanswerthequestionthatfollows.

Stateandexplaintheobservationsthatwouldbemadewhenthecircuitis

completed.

10. Inanexperiment,rodsofmetalsP,QandRwerecleanedwithsandpaperand

placed

inabeakercontainingwater.Anothersetofrodswasalsocleanedandplacedina

beakercontainingdiluteacid.Afterplacingtherodsinthetwoliquidsbubblesof

gas

wereseenaroundsomeoftherodsasshowninthediagramsbelow.

Water

Moltenlead(II)bromide

Switch

Heat

Carbon
Electrode
s

Bulb

Bubbles Dilute
acid

P Q R P Q R
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a) Whyisitnecessarytocleantherodswithsandpaperbeforedipping

them intotheliquids.

(1mk)

b) Arrangethethreemetalsinorderoftheirreactivitystartingwiththe

mostreactive.

11. ASolutionofchlorineintetrachloromethaneturnscolourlesswhenpropenegas

isbubblethoughit.

a) Whattypeofreactiontakesplace?

(1mk)

b) Writeanequationfortheabovereaction (1mk)

12. Withreferencetoatomicnumberofone,explainwhyhydrogencanbeplacedin

eithergroupIandVIIoftheperiodictable.

(2mks)

13. a)Explainwhyitisnotadvisabletousewoodashforcleaningaluminium

Utensils (2mks)

b)Duraluminisanalloyofaluminium.Whatistheadvantageofusing

duralumininplaceofaluminium formanufactureofaeroplaneparts.

(1mk)

14. Acompoundhasanempiricalformula,C3H6Oandarelativeformulamassof16.

Determineitsmolecularformula(H+1.0,C=12.0,O=165.0)

(2mk)

15. Explainhowyouwouldseparatemixtureofnitrogenandoxygengasesgiven

thattheirboilingpointsare–196oCand183OCrespectively

(2mks)

16. Studythetablebelowandanswerthequestionsthatfollow.

Alkane Formula Heatofcombustion(Hc)kJmol-

1

Methane

Ethane

Propane

Butane

CH4

C2H6

C3H6

C4H10

890

1560

2220

Water
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a) Predicttheheatofcombustionofbutaneandwriteitonthespaceprovided

inthetableabove? (1mk)

b) WhatdoesthesignofHcvalueindicateaboutcombustionofalkenes?

(1mk)

17. Thediagram belowrepresentstheextractionofsulphurbyFraschprocess

a) Namethesubstancethatpassesthroughtube;

I

II

b) Whatisthepurposeofhotcompressedairinthisprocess? (1mk)

18. Studythediagram belowandanswerthequestionsthatfollow.

Writeanequationforeachofthetworeactionsthattakeplaceinthe

experimentrepresentedbythediagram above (2mks)

19. Amixturecontainingequalvolumesofhydrogenandcarbondioxidewas

introducedoneendofatubeasshownbelow.

Flame

Dilute
hydrochlori
cacid

Zincgranules

C
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WhichgaswouldbedetectedatpointCinfirst?Explain

(2mks)

20. Thetablebelowgivesthreeexperimentsonthereactionofexcesssulphuricacid

and0.5gofzincdoneunderdifferentconditions.Ineachthevolumeofgaswas

recordedatdifferenttimeintervals.

Experiment Form ofZinc Sulphuricacidsolution

I Power 0.8m

II Power 1.0m

III Granules 0.8m

Ontheaxisbelowdrawandlabelthethreecurvesthatcouldbeobtainedfrom

suchresults.

21. Thetableshowshowsolubilityofsomesubstancesinwatervarieswith

temperature.

Substance Changeof

OoC

Solubility20o

C

With

temperature

40oC

(g/100cm3of

water)60oC

W

X

Y

0.334

27.60

35.70

0.16

34.0

36.0

0.097

40.0

36.6

0.0058

45.5

37.3

Whichoftheabovesubstancesislikelytobeagas?Explain (2mks)

22. Dilutenitricacidreactswithcopperaccordingtotheequation;

3CU(s)+8H+
(aq)+2N-3 3Cu2+

(aq)+2NO(g)+4H2O(l)

a) Whatistheoxidationnumberofnitrogenin?

i) 2N-3

ii) NO

b) Withrespecttonitrogen,explainwhethertheabovereactionisan

oxidationorreductionprocess. (1mk)

Mixtureof
hydrogen
and
carbon
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23. Explainthefollowingobservation.Achloridedissolvesinwatertoform an

electrolytewhilethesamechloridedissolvesinmethylbenzenetofora

non–electrolyte. (1mk)

24. Statewhatwouldbeobservedwhendilutehydrochloricacidisaddedtothe

productsformedwhenamixtureofironfillingsandsulphur? (1mk)

25. Describehowthefollowingreagentscanbeusedtoprepareleadsulphatesolid

potassium sulphate,solidleadcarbonate,dilutenitricacidanddistilledwater.

26. Explainwhytheenthalpyofneutralizationofethanoicacidwithsodium hydroxide

isdifferentfrom thatofhydrochloricacidwithsodium hydroxide.

(2mks)

27. Giveareasonwhycalcium hydroxidesolutionisusedtodetectthepresenceof

carbondioxidegaswhilesodium hydroxideinNOT?

28. AcompoundC4H10O_isoxidizedbyexcessacidifiedpotassium permanganateto

form anothercompoundC4H8O2.ThesamecompoundC4H10Oreactswith

potassium toproducehydrogengas.

a) DrawthestructuralformulaandnamethecompoundC4H10O

(1mk)

b) Writeanequationforthereactionbetweenpotassium andcompound

C4H10O.

29. Duringtheproductionofhydrogeniodide,hydrogenreactswithiodineaccording

totheequation: H2(g)+I2(g) 2HI(g);52.0kJ

Explainhowthefollowingwouldaffecttheyieldofhydrogeniodide:

a) Increaseintemperature

b) Increaseinpressure.

(2mks)

30. a) 100gm ofradioactive233Pawasreducedto12.5gafter81days.

91
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Determinethehalf-lifeofPa.

(2mks)

b) 233Padecaysbybetaemission.Whatisthemassnumberand

91

Atomicnumberoftheelementformed? (1mk)
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CHEMISTRYPAPER233/1
KCSE1996QUESTIONS

1. Inanexperimenttostudythediffusionofgases,astudentsetuptheapparatus

shown

indiagram 1.Aftersometimethestudentnoticedachangeinthewaterlevelas

shownin

thediagram

Giveanexplanationforthechangeinwaterlevel

(2mks)

2. Afixedmassofagashasavolumeof250cm3atatemperatureof270Cand

750mm Hgpressure.Calculatethevolumethegaswouldoccupyat420C

(2mks)

3. Zincmetalandhydrochloricacidreactsaccordingtothefollowingequation

Zn(s)+2HCI(aq)ZnCI2(aq)+H2(g)

1.96gofzincwerereactedwith100cm3of0.2M hydrochloricacid

(a)Determinethereagentthatwasinexcess

(b)CalculatethetotalvolumeofhydrogengaswasliberatedS.T.P

(Zn=65.4Molargasvolume=22.4litresatS.T.P

(1mk)

4. Ammoniacanbeconvertedtonitrogenmonoxideasshownintheequationbelow

4NM3(g)+5O2(g) 4NO(g)+6H2O(I)

ProductsE
n

e
rg

y

Reactant
s
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(a) Explainhowanincreaseintemperaturewouldaffecttheyieldofnitrogen

monoxide (2mks)

b) Ontheenergyleveldiagram abovesketch,theenergyleveldiagram that

wouldbeobtainedifthereactioniscarriedoutinthepresenceofplatinum

catalyst. (1mk)

5. a) Usingdots(.)andcrosses(x) torepresentelectronsdrawdiagram to

representthebondingin:

(i)NH3 (ii)NH4
+ (1mk)

b) Statewhyanammoniamolecule(NH3)cancombinewithH+to

form NH4
+(Atomicnumbers:N=7andH=1) (1mk)

6. ThetablebelowshowssomepropertiesofsubstancesE,F,GandH

Substance Actionwithwater Meltingpoint Thermal

conductivity

E

F

G

H

Unreactive

Reactive

Unreactive

Unreactive

High

High

High

Low

Poor

Poor

Good

Good

Selectthesubstancethatwouldbemostsuitable

a) Formakingacookingpot (1mk)

b) Asathermalinsulator

(1mk)

7. ThereactionofpropanewithchlorinegasgaveacompoundofformulaC3H7Cl.

a) Whatconditionisnecessaryfortheabovereactiontotakeplace?

(1mk)

b) DrawtwostructuralformulaeofthecompoundC3H7Cl

(2mks)

8. Asampleofaircontaminatedwithcarbonmonoxideandsulphurdioxidewas

passedthroughtheapparatusshowninthediagram below.

Reaction
path
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Whichcontaminantwasremovedbypassingthecontaminatedairthroughthe

apparatusExplain. (2mks)

9. ExplainhowasampleofCH3CH2CH2OH,couldbedistinguishedfrom asample

ofCH3COOHbymeansofachemicalreaction (2mks)

10. Acompoundwhosestructureisshownbelowisfoundinadetergent.

CH3(CH2)11 SO3
-Na+

Withreferencetothestructure,explainhowthedetergentremovesgrease

duringwashing.

(2mks)

11. Completethetablebelow.

Species Numberof

neutrons

Electrons

H

12. Whenmagnesium metalisburntinair,itreactswithbothoxygenandnitrogen

gasesgivingawhiteash.Writetwoequationsforthereactionsthattakeplace.

(2mks)

13. MethanereactswithoxygenasshownbytheequationsIandIIbelow:

ICH4(g)+2O2(g) CO2(g)+2H2O(l)

II2CH4(g)+302(g) 2CO(g)+4H2O(l)

Concentrate
dsulphuric
acid

Aircontaminated
withCO(g)and
SO2(g)

Limewater
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Whichoneofthetworeactionsrepresentsthecompletecombustionofmethane?

Explain

(2mks)

14. Thedecompositionofcalcium carbonatecanberepresentedbytheequation:

CaCO3(s) CaO(s)+CO2(g)

Explainhowanincreaseinpressurewouldaffecttheequilibrium position

(2mks)

15. ThetablebelowgivestheatomicnumbersofelementsW,X,Y,andZ.The

lettersdonotrepresenttheactualsymbolsoftheelements.

Element W X Y Z

AtomicNumber 9 10 11 12

a) Whichoneoftheelementsisleastreactive?Explain

(1mk)

b) i)Whichtwoelementswouldreactmostvigorouslywitheachother?

(1mk)

ii)Givetheformulaofthecompoundformedwhentheelementsinb(i)

react

(1mk)

16. Onstrongheating,sodium nitrateoxygengas.Inthespacesprovidedbelow,

drawalabeleddiagram ofaset-upthatcouldbeusedforheatingsodium

nitrateandcollectingtheoxygengasliberated. (3mks)

17. Oxygenreactswiththeelementsphosphorous,sulphurandchlorinetofrom

oxidesoxideofsulphuranditshighestoxidationnumber.Completethetablefor

phosphorusandchlorine.(Atomicnumbers:P=15,S=16Cl=17)

Element Oxide Highestoxidation

number

P

S

Cl

_______

SO3

_______

_________

46

_________

18. Explainwhyitisnotadvisabletouseaqueouschloridesolutionasthesaltbridge

intheelectrochemicalcellformedbetweenhalfcells,Pb2-(aq)/pb(s)E0=0.13V

andCU2+(aq)+(aq)/CU2+(aq)/Cu2(s)E0=0.34V (2mks)
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19. Usetheinformationbelowtoanswerthequestionsthatfollow:

Equation Enthalpyofformation

H2(g)+½O2(g) H2O(l) H1=-286kjmol-1

C(s)+O2(g)CO2(g) H2=394kjmol

2C(s)+3H2(g)½O2+ C2H5OH(i); H3=277kjmol-1

a) Definetheterm “enthalpyofformationofacompound

(1mk)

b) Calculatethemolarenthalpyofcombustion, H3ofethanol:

C2H5OH(l)+3O2(g)2CO2(g)+3H2O(l) (2mks)

20. Completethediagram belowtoshowhowandparticlesfrom aradioactive

sourcecanbedistinguishedfrom eachother.Labelyourdiagram clearly

(3mks)

21. Chlorineandiodineareelementsinthesamegroupintheperiodictable.Chlorine

gasisyellowwhiteaqueous,iodine;I2(aq)isbrown.

a) Whatobservationwouldbemadeifchlorinegasisbubbledthrough

aqueous

sodium iodide?Explainusingandionicequation.

(2mks)

b) Undercertainconditionschlorineandiodinereacttogiveiodinechloride,

ICl3(s)-

Whattypeofbondingwouldyouexpecttoexistiniodinetrichloride?Explain

(1mk)

22. Thediagram belowrepresentsaset-upthatwasusedtoreactlithium withwater

studyitandanswerthequestionsthatfollow:
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a) Writeanequationforthereactionthattakesplace;giventhattheatomic

numberoflithium is3. (1mk)

b) Whywoulditnotbeadvisabletousepotassium inplaceoflithium inthe

aboveset-up?

(1mk)

23. Explainhowyouwouldobtainsolidcarbonatefrom amixtureofleadcarbonate

andsodium carbonatepowders. (3mks)

24. Inanexperiment,2.4gofsulphurwasobtainedbyreactinghydrogensulphide

andchorineasshownbytheequationbelow:

H2S(g)+Cl2(g) S(s)+2HCl(g)

(a) Whichofthereactantsactsasareducingagentintheabovereaction?

Explain.

(1mk)

(b) Giventhattheyieldofsulphurintheabovereactionis75%,calculatethe

number

OfmolesofH2S(g)usedinthereaction(S=32.0)

25. Apolymerhasthefollowingstructure:

-CH2-CH-CH2-CH-CH2–CH

CN CN CN

Asampleofthispolymeriffoundtohaveamolecularmassof5194.Determine

thenumberofmonomersonthepolymer(H=1.0,C=12.0,N=14.0)

26. Studythechartbelowandaanswerthequestionsthatfollow:
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a) Identify i) ThemetalionsinsolutionK

(1mks)

ii) ThewhiteprecipitateL (1mk)

27. Studytheflowchartbelowandanswerthequestionsthatfollow

a) Namei) CompoundT (1mk)

ii) GasU (1mk)

b) GiveachemicaltestthatyoucouldusetoidentifygasU

(1mk)

28. Amixtureofpentaneandpentanoicacidwasshakenwith0.1M sodium hydroxide

solutionandlettoseparateasshowninthediagram below:



17
Formarkingschemes,call/Whatsapp-0746711892

NamethemaincomponentinlayerW.Giveareasonfortheanswer (2mks)

29. Writeanequationforthereactionthattakesplacewhencarbonmonoxidegas

ispassedoverheatedlead(II)oxide.

(1mks)
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CHEMISTRYPAPER233/1
K.C.S.E1997QUESTIONS.

1. Theset–upbelowwasusedtostudysomepropertiesofair.

Stateandexplaintwoobservationsthatwouldbemadeattheendofthe

experiment.

2. Whenextinguishingafirecausedbyburningkerosene,carbondioxideisusedin

preferencetowater.Explain

3. Completethetablebelowbyinsertingthemissinginformationinthespace

provided.

Nameof

polymer

Nameof

monomer

Oneuseofthepolymer

Vinylchloride

(Chloroethane)

4. WhendilutenitricacidwasaddedtoasampleofsolidC,acolourlessgasthat

formedawhiteawhiteprecipitatewithlimewaterwasproduced.Whenanother

sampleofsolidCwasheatedstronglyinadrytest–tube,therewasno

observablechange.

5. Thestructureshownbelowrepresenttwocleansingagents,AandB

R—COO—Na+ OSO3-Na+

Whichcleansingagentwouldbemoresuitableforwashinginwatercontaining

magnesium sulphate?



19
Formarkingschemes,call/Whatsapp-0746711892

Giveareason

6. Studytheset–upbelowandanswerthequestionsthatfollow.

Diagram

a) Whatobservationwouldbemadeinthetube?

b) Indicatewithacross(x)onthediagram thelikelypositionwherethe

observationstatedin(a)abovewouldbemade.

NB.Nottotouchthecottonwool.

7. M grammesofaradioactiveisotopedecayedto5grammesin100days.

TheHalf–lifeoftheisotopeis25days.

a) Whatismeantbyhalf–life?

b) CalculatetheinitialmassofM oftheradioactiveisotope.

8. TheempiricalformulaofahydrocarbonisC2H3.Thehydrocarbonhas

arelativemolecularmassof54..(H=1.0,C=12.0).

a) C2H3

b) Drawthestructuralformulaofthehydrocarbon

c) Towhichhomologousseriesdoesthehydrocarbondrawnin(b)above

belong?

9. Potassium sulphitesolutionwaspreparedanddividedintotwoportions.Thefirst

portiongaveawhiteprecipitatewhenreactedwithbarium nitrate.Onadditionof

dilutehydrochloricacidthewhiteprecipitatedisappeared.

a) Writetheformulaofthecompoundwhichformedasthewhiteprecipitate.

b) Writetheequationforthereactionbetweendilutehydrochloricacidandthe

compoundwhoseformulaiswrittenin(a)above.
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c) Whatobservationwouldbemadeifonedropofpotassium dichromate

solutionwasaddedtothesecondportionfollowedbydilutehydrochloric

acid?

10. 0.63gofleadpowderweredissolvedinexcessnitricacidtoform leadnitrate

solution.Alltheleadnitratesolutionwasreactedwithsodium sulphatesolution.

a)Writeanionicequationforthereactionbetweenleadnitrateandsodium

sulphatesolutions.

b)Determinethemassoftheleadsaltformedin(a)above.

(Pb=207,S=32.0=16)

11. Explainwhyanhydrousmagnesium chlorideisfairlysolubleinorganicsolvents

whileanhydrousmagnesium chlorideisinsoluble.

12. Nameanddrawthestructureofthecompoundformedwhenmethanereactswith

excesschlorineinthepresenceofU.Vlight.

13. Sulphurburnsinairtoform sulphurdioxide.Asimpleenergyleveldiagram forthe

reactionisgivenbelow.Studythediagram andanswerthequestionsthatfollow.

a) Whatdothefollowingrepresent?

b) Writeanexpression,forH3intermsofH1and H2
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14. Inanexperiment,chlorinegaswaspassedintomoisthydrogensulphidecontained

inaboilingtubeasshowninthediagram

a) Whatobservationwasmadeintheboilingtube?

b) Writeanequationfortheabovereaction.

c) Whatprecautionshouldbetakenincarryingoutthisexperiment?Givea

reason.

15. Completethediagram belowtoshowhowasampleofaqueousammoniacanbe

preparedinthelaboratory.

16. Agasoccupiesavolumeof400cm3at500kand1atmospherepressure.

Whatwillbethetemperatureofthegaswhenthevolumeandpressureofthegas

is100cm3and0.5atmospheresrespectively.

17. Inanequationbelow,identifythereagentthatactsasabase.Giveareason.

H2O(aq)+H2O(l) H3O(aq)+HO2-
(aq)

18. Studytheschemebelowandanswerthequestionsthatfollow.
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a) WritetheformulaofthecautionpresentinsolutionF.

b) WhatpropertyofchlorineisshowninstepI

c) WriteanequationforthereactionwhichoccursinstepIII

19. 90cm3of0.01M calcium hydroxidewereaddedtoasampleofwatercontaining

0.001molesofcalcium hydrogencarbonate.

a) Writeanequationforthereactionwhichtookplace

b) Calculatethenumberofmolesofcalcium ionsin90cm3of0.01M

calcium hydroxide.

c) Whatwouldbeobservedifsoapsolutionwasaddeddropwisetoasample

ofthewateraftertheadditionofcalcium hydroxide?Giveareason.

20. When0.6gofelementJwerecompletelyburntinoxygenandalltheheatevolved

wasusedtoheat500cm3ofwater,thetemperatureofthewaterrosefrom 23oCto

32OC.CalculatetherelativeatomicmassofelementJgiventhatthespecificheat

capacityofwater=4.2JK-1
g-1,densityofwater=1.0g/cm3andmolarheatis

combustionofJis380Kjmol-1

21. AstudentsetuptheexperimentbelowtocollectgasKtheglasswoolwasheated

beforeheatingtheZincpowder.

Whywasitnecessarytoheatthemoistglasswoolbeforeheatingzincpowder
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22. Inanexperimenttoseparateamixtureoftwoorganicliquids,liquidM (b.p56oC)

Andliquid(b.p.118oC),astudentsetuptheapparatusshownbelow.

a) Identifytwomistakesintheset–up

b) Whatmethodwouldthestudentusetotestthepurityofthedistillates

obtained?

23. AnelementYhastheelectronicconfiguration2.8.5

a) Whichperiodoftheperiodictabledoestheelementbelong?

b) WriteaformulaofthemoststableanionformedwhenelementYionizes

c) Explainthedifferencebetweentheatomicradium ofelementYand

itsionicradius.

24. Aqueouspotassium sulphatewaselectrolysedusingplatinum electrodesinacell.

a) Nametheproductsformedatthecathodeandanode.

Anode

b) Howdoestheconcentrationoftheelectrolytechangeduringelectrolysis.
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c) Whywoulditnotbeadvisabletoelectolyseaqueouspotassium sulphate

usingpotassium metalelectrodes.

25. TheinformationbelowrelatestoelementL,Q,RandT.Thelettersdonotrepresent

theactualsymbolsoftheelements.Arrangetheelementsin

2Q-(aq)+R2(aq) Q2(g)+2r(aq)

2T-(aq)+Q2(g) 2Q-(aq)+T2(g)

L-(aq)+R2(g) noreaction

a) Givetheformulaofanoxidewhichreactswithbothdilutehydrochloric

acidandhotconcentratedsodium hydroxide.

b) Givetheformulaeoftheproductsformedwhentheoxidein(a)above

reacts

withexcesshotconcentratedsodium hydroxide.

26. Usingdots(.)andcrosses(x)torepresentoutermostelectrons,drawdiagramsto

showthebondinginCO2andH3O+(Atomicnumbers;H=1.0,C=14.0,O=8).

27. Calculatethemassofnitrogendioxidegasthatwouldoccupythesamevolumeas

10gofhydrogengasatsametemperatureandpressure.(H=1.0,N=14.0,o=16.0)
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CHEMISTRYPAPER233/1
K.C.S.E1998QUESTIONS

1. AnisotopeofUranium
234
92

U,decaysbyemissionofanalphaparticletothorium

a) Writetheequationforthenuclearreactionundergonebyisotope.

b) Explainwhyitisnotsafetostoreradioactivesubstancesincontainers

madefrom aluminium sheets.

2. Studytheinformationinthetableandanswerthequestionbelowthetable.

DescribehowasolidsampleofsubstanceAcouldbeobtainedfrom asolidmixture

ofAandB.

3. Giveoneadvantageandonedisadvantageofusingpetrolcontainingtetraethyllead

inmotorvehicles.

4. Usetheinformationbelowtoanswerthequestionsthatfollow:

Zn2+(aq) + 2e zn(s) -0.76

Al3+(aq) + 3e Al(s) -1.66

Fe2+(aq) + 2e Fe(s) -0.44

a).CalculatetheEvaluefortheelectrochemicalcellrepresentedbellow.

Al(s) Al3+(aq) Fe2+(ag) Fes(s)

b)Giveareasonwhyaluminium metalwouldprotectironfrom rustingbetterthanzinc

metal.

Substance Solubilityg/100gwater

A 1.26x102

B 1.09x102
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5. ThetablebelowshowssomepropertiesofsubstancesC,DandE.Studyitand

answerthequestionsthatfollow.

Substance M.P(0C) Solubilityinwater Electricalsolid

state

Conductivity

moltenstated.

E -39 Insoluble Good good

D 1610 Insoluble Poor poor

E 801 Soluble Poor good

Selectsubstance

a)Withinagiantmolecularstructure

b)Thatisnotlikelytobeanelement

6. Oncompletecombustionofasampleofhydrocarbon,3.52gm ofcarbondioxide

and1.44gm ofwaterwereformed.Determinethemolecularformulaofthe

hydrocarbon.(Relativemolecularmassesofhydrocarbon=56,carbondioxide44,

water=18andrelativeatomicmassesH=1.0andc=12.0)

7. Asampleofwaterdrawnfrom ariverpassingthroughanagriculturaldistrictwas

dividedintotwoportions.Thefirstportiongaveawhiteprecipitatewhenacidified

barium chloridewasadded.Thesecondportionwhenwarmedwithaqueoussodium

hydroxidegaveacolourlessgas,whichturnedamoistredlitmuspaperblue.

(a) Identifytheionspresentintheriverwater.

(b) Suggestthepossiblesourcesoftheionsidentifiedin(a)above.

8. Theequationbelowrepresentsaredoxreaction.Identifythereducingagent.Givea

reason.2FeCl2(aq)+Cl2(g) 2FeCl3(aq)

9. (a) Whatismeantbydynamicequilibrium?

(b) Stateandexplaintheobservationthatwouldbemadeifafewpelletsof

potassium hydroxideareaddedtotheequilibrium mixture.

10. Anionofphosphorouscanberepresentedas 31P3-

15

Drawadiagram toshowthedistributionoftheelectronsandthecompositionofthe

nucleusoftheionofphosphorous.

11. Diamondandgraphiteareallotropesofcarbon.Intermsofstructureandbonding
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explainthefollowing.

(a) Diamondisusedindrillingthroughhardrocks

(b) Graphiteisusedasalubricant

12. Distinguishedbetweenastrongandaweakacid.Giveexamples.

13. Theset-upbelowwasusedtoelectrolyzeaqueouscopper(II)sulphate

a) Explainwhythebulblightisbrightlyatthebeginningoftheexperiment

andbecomesdim aftersometime.

b) Writetheionicequationofthereactionthattookplace.

14. Drawthestructuralformulaof:

(a) Ethanol

(b) Propanoic

(c) Givethenameoftheorganiccompoundformedwhenethanolandpropanoic

acidreactinthepresenceofconcentratedsulphuricacid.

15. Thegridbelowshowspartofaperiodictable.Thelettersdonotrepresenttheactual

symbolsoftheelements

G

F H I

a) Selectthe:

(i) elementwhichhasthelargestatomicradius
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(ii) Mostreactivenon-metal

b) ShowonthegridthepositionoftheelementJwhichformsJ2ionswithelectronic

configuration2,8,8.

16.Studytheinformationinthetablebelowandanswerthequestionsbelowthetable.

Bond Bondenergy(kJmol-1)

C-H

Cl-Cl

C-Cl

H-Cl

414

244

326

431

Calculatetheenthalpychangeofthereaction:

CH4(g)+Cl2(g) CH3Cl(g)+HCl(g)

17.Thediagram belowrepresentsapaperchromatogram forthreebrandsofjuices

suspectedtocontainbannedfoodcolorings.

TheresultsshowedthepresenceofbannedfoodcoloringsinLandM only.Onthe

samediagram:

a)Circlethespotswhichshowthebannedfoodcolorings

b)Shoesolventfront.

18.Urea,(NH2)2COispreparedbythereactionbetweenammoniaandcarbondioxide.

2NH3(g)+CO2(g) (NH2)2CO(aq)+H2O(l)

Inoneprocess,680kgofammoniawerereactedwithexcesscarbondioxide.

Calculatethemassofureathatwasformed.(H=1.0,c+12.0,N=14.0,O=16.0and

relativemolecularmassofammonia=17)

CalculatethemassofUreathatwasformed

19. Describehowasolidsampleoflead(II)Chloridecanbepreparedusingthe

followingreagents,dilutenitricacid,dilutehydrochloricacidandleadcarbonate.

20.Thediagram belowrepresentsacharcoalburner.Studyitandanswerthequestions

X X X

Brandofjuice

K L M
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thatfollow

WriteequationsforthereactionstakingplaceatIandIandII

21. TheformulagivenbelowrepresentsaportionofapolymerGive:

a) Thenameofthepolymer.

b) Onedisadvantageofcontinueduseofthispolymer.

22. TheschemebelowshowssomereactionsequencestartingwithsolidN.

a) IdentifysolidN

b) Writetheformulaofthecomplexionpresentinsolution

23. Asealedglasstubecontainingairats.t.pwasimmersedinwaterat1000c.

Assumingthattherewasnoincreaseinthevolumeoftheglasstubedueto

theexpansionoftheglass,calculatethepressureoftheinsidetube.

II

Whitehotcharcoal

I

Air

Blue



30
Formarkingschemes,call/Whatsapp-0746711892

(standardpressure=760mmHg,)

24. Abeekeeperfoundthatwhenstungbyabee,applicationofalittlesolution

ofhydrogencarbonatehelpedtorelievetheirritationfrom theaffectedarea.

Explain.

25. Thediagram belowshowsthephysicalstateofmatter.Studyitandanswerthe

questionsthatfollow.

IdentifytheprocessesR,V,wandU

(c) Nameonesubstancewhichcanundergotheprocessrepresentedby

SandT.

26. Thetablebelowgivestheenergyrequiredtoremovetheoutermostelectron

forsomegroupIelements.

Arrangetheelementsinorderoftheirreactivitystartingwiththemostreactive.

27. Ahydrocarbonslowlydecolorizesbrominegasinthepresenceofsunlightbut

doesnotdecolouriseacidifiedpotassium permanganate.

Nameanddrawthestructuralformulaofthefourthmemberoftheseriesto

whichthehydrocarbonbelongs.

28. Thecolumnbelowwasuseddosoftenhardwater

Element I II III IV

EnergykJmol-1 494 418 519 376

Hard
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(i) Explainhowthehardwaterwassoftenedasitpassedthroughthecolumn

(ii) Aftersometimethematerialinthecolumnisnotabletosoftenhardwater

Howcanthematerialbeactivated?

(iii) Giveoneadvantageofusinghardwaterfordomesticpurposes.

29. WhatistheoxidationnumberofchlorineinCO4

Permutit(containsNa+)
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CHEMISTRYPAPER233/1
K.C.S.E1999QUESTIONS

1.Aluminium metalisagoodconductorandisusedforoverheadcables.Stateany

othertwopropertiesthatmakealuminium suitableforthisuse

2.Studytheflowchartbelowandanswerthequestionsthatfollow

(a)Name:

(i)ThereagentusedinstepI

(ii)CompoundA

(b)WriteanionicequationforthereactionisstepIV

3.Stateandexplaintheobservationthatwouldbemadewhenafewdropsof

concentratedsulphuricacidareaddedtoasmallsampleofhydrated

copper(II)sulphate

4.4.76gofliquidammoniaand4.76gofliquidnitrogenwereeachallowedwarming

upandhangingintogasatwarm temperatureandpressure.Relativeatomicmasses:

H=1.0andN=14.0.Usingthedatagivenabove,explainwhichgasoccupiedthe

greatervolume

(1)Na2SO4(aq)
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5.Sulphurdioxideandnitrogendioxidereactasshownintheequationbelow

SO2(g)+NO2(g)→SO3(g)+NO(g)

(i) Usingtheoxidationnumbersofeithersulphurornitrogen,show

thatthisisaredoxreaction

(ii) Identifythereducingagent

6.Whattypeofbondisformedwhenlithium andFluorinereact?Explain

(Atomicnumbers:Li=3andF=9)

7.WritetheformulaofsulphideofanelementC,whoseatomicnumberis5.(Cis

nottheactualsymboloftheelement)

8.Thetablebelowshowsthesolubilityofasaltatvarioustemperatures

Temperature(0C)Solubilityg/100gWater

0

40

80

110

36

30

25

20

Whatwouldhappenifasampleofasaturatedsolutionofthesaltat400C is

heatedto800C.Explain

9.Statetheobservationthatwouldbemadewhenapieceofsodium metalisplaced

insamplesof:

Pentane:__________

Pentanol:__________

10.Dgm ofpotassium hydroxideweredissolvedindistilledwatertomake100cm3of

solution.50cm3ofthesolution-required50cm3of2M nitricacidforcomplete

neutralization.CalculatethemassD,ofpotassium hydroxide

(KOH)(aq)+HNO3(aq)→KNO3(aq)+H2O(I)

RelativeformulamassofKOH=56)

11.Inanattempttopreparesulphurdioxidegas,dilutesulphuricacidwasreactedwith

barium sulphuric.Theyieldofsulphurdioxidewasfoundtobenegligibleexplain
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12.ThecurvebelowrepresentsthechangesintheconcentrationofsubstanceEandF

withtime

Inthereaction; E(g) F(g)

(i) WhichcurverepresentsthechangesinconcentrationofsubstanceF?Give

areason

(ii) Giveareasonforshapesofcurvesaftertime‘t’minutes

13.Usethecellrepresentationbelowtoanswerthequestionsthatfollow

Cr(s)/Cr3+(aq)//Fe2+(aq)/Fe(s)

(a)Writetheequationforthecellreaction

(b)IftheE.M.Fofthecellis0.30voltsandtheEθvalueforcr3+aq/Cr(s)

14.(a)Afewdropsoffreshlypreparediron(II)sulphatesolutionwereaddedto

potassium nitratesolutioninatest–tube.Concentratedsulphuricacidwas

thencarefullyaddedtothemixture.Statetheobservationthatweremade

(b)Writeanequationforthereactionthatoccurswhensolidpotassium nitrateis

stronglyheated

2KNO3→2KNO2(s)+O2

15.Usetheinformationbelowtoanswerthequestionthatfollows

Ca(s)+½ O2(g)→CaO(s); ΔH=635kjmol-1

C(s)+O2(g) →CO2(g); ΔH=-394kJmol-1

Ca(s)+C(s)+3/2O2→CaCO3(s);ΔH=-1207kJmol-1

Calculatetheenthalpychangeforthereaction

CaO(s)+Co2(g)→CaCO3(s)
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16.Undercertainconditions,carbondioxidereactswithwatertoform methanol

(CH3OH)andoxygenasshownbelow

2CI2(g)+4H2O(I)→2CH3OH(I)+3O2(g):ΔH=+1452Kj

Whatwouldbetheeffectontheyieldofmethanolifthetemperatureofthe

reactionmixtureisincreased?Explain

Inanexperimentacertainvolumeofairwaspassedfrom syringetosyringeover

heatedzincpowderasshowninthediagram below

Theexperimentwasrepeatedusingexcessmagnesium powder.Inwhichoftwo

experimentswasthechangeinvolumeoftheairgreatest.(Givereasons)

17.Usetheinformationinthetablebelowtoanswerthequestionsthatfollows

Element Fluorine Chlorine Bromine Iodine

Heatofvaporization 3.16 10.2 15.0 22.0

Explainthetrendinthemolarheatsofvaporization

18.Thediagram belowshowsasetupforthelaboratorypreparationandcollection

ofdrychlorinegas

(a)Name

(i)SubstanceG

(ii)AsuitabledryingagentConc.

(b)Whatpropertyofchlorinemakesitpossibleforittobecollectedasshownin

thediagram?

Combustion
tube Zinc

powder

Syringe Heat Air Syringe
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19.ThesetupbelowwasusedtoinvestigatesomepropertiesoftwogasesM andN

a) Name

(i) SubstanceG

(ii) Asuitabledryingagentconc.

b) Whatpropertyofchlorinemakesitpossibleforittobecollectedasshown

inthediagram?

20.ThesetupbelowwasusedtoinvestigatesomepropertiesoftwogasesM andN

WhenbeakerAwasfiledwithgasM,thelevelofwaterintheglasstuberoseto

pointII.WhentheexperimentwasrepeatedusinggasN,thelevelofwaterdropped

topointIII.Explaintheseobservations.

21.Stateandexplainonedisadvantagesofusinghardwaterinboilers

MnO2
Drying
Agent

SubstanceG
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22.CompoundLreactswithhydrogenbromidegastogiveanothercompound

whosestructureis

H H H Br H

I I I I I

H - C - C -C -C - C - H

I I I I I

H H H H H

(a)GivethestructuralformulaandnameofcompoundL

(b)Writeanequationforthereaction,whichtakesplacebetweenethaneand

excesschlorinegas

23.Whenexcesscarbonmonoxidegaswaspassedoverheatedlead(II)oxidein

combustiontube,lead(II)oxidewasreduced

(a)Writeanequationforthereaction,whichtookplace

(b)Whatobservationwasmadeinthecombustiontubewhenthereactionwas

complete?

(c)Nameanothergas,whichcouldbeusedtoreducelead(II)oxide

24.Oneofthefuelsassociatedwithcrudeoilisnaturalgas.Namethemainconstituent

ofnaturalgasandwriteanequationforitscompletecombustion

Name:

Equation:

25.Whensolidmagnesium carbonatewasaddedtoasolutionofhydrogenchloridein

methylbenzene,therewasnoapparentreaction.Onadditionofwatertotheresulting

mixture,therewasvigorouseffervescence.Explaintheseobservations
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26.Thegraphbelowshowsthemassofaradioactiveisotopeplottedagainsttime

(a)Usingthegraph,determinethehalf–lifeoftheisotope

(b)Calculatethemassoftheisotopepresentafter32days

27.ThetablebelowshowsthePHvaluesofsolutionsI,II,IIIandIV.

(a)whichsolutionislikelytobethatofcalcium hydroxide?

(b)Selectthesolutioninwhichasampleofaluminium oxideislikelyto

dissolve.Givereasonforyouranswer

28.Brominereactswithethaneasshownbelow

C2H6 +Br→C2H5Br+HBr

(a)Whatconditionisnecessaryforthisreactiontooccur?

(b)Identifythebondswhicharebrokenandthosethatareformed

Bondsbroken

Bondsformed

Solution I II III IV

PH 2 7 11 14
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CHEMISTRYPAPER233/1
K.C.S.E2000QUESTIONS

1.Explainthechangeinmassthatoccurswhenthefollowingsubstancesareseparately

heatedinopencrucibles

(a)Coppermetal

(b)Copper(II)nitrate

2.Theequationbelowrepresentsaredoxreaction

Mg(s)+2HCI(aq)→MgCI2(aq)+H2

a)Writedowntheequationforthereductionprocess

b)Whichsubstanceisoxidized

3.Thesimplifiedflowchartshowssomeofthestepsinthemanufactureofsodium

carbonatebytheSolvayprocess

(a)IdentifysubstanceL

(b)Nametheprocess–takingplaceinstepII

(c)Writeanequationforthereaction,whichtakesplaceinstepIII

4. Whenacurrentof1.5ampereswaspassedthoughacellcontainingm3+ions

ofametalM for15minutes,themassofthecathodeincreasedby0.26g.

(1Faraday=96500coulombs)

(a)Calculatethequantityofelectricityused

(b)DeterminetherelativeatomicmassofmetalM

Brine

Ammonium Chloride
andsodium
hydrogencarbonate

Ammonium
chloride

Sodium hydrogen
carbonate

Sodium carbonate

L

Carbon
dioxide

Step1
StepII

StepIII
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5. TheinformationbelowrelatestoelementsS,T,UandX.(thelettersdonotrepresents

theactualsymbolsoftheelements.

(i)TdisplacesXfrom anaqueoussolutioncontainingionsofX

(ii)HydrogengasreducesheatedoxideofSbutdoesnotreducetheheatedoxideofX

(iii)Uliberateshydrogengasfrom coldwaterbutTdoesnot

(a) WriteanequationforthereactionbetweenTandtheionsofX.

BothTandXareingroupIIoftheperiodicTable)

(b) Arrangetheelementsinorderoftheirincreasingreactivity

6. Startingwithcoppermetal,describehowasolidsamplesofcopper(II)carbonate

canbeprepared.

7. Givetworeasonswhyhelium isusedinweatherballoons

8. Studythesolubilitycurvesbelowandanswerthequestionsthatfollows
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Whathappenswhenasolutioncontaining40gm ofpotassium chlorateand40gm

ofpotassium nitratein100gm ofwaterat900C iscooledto400C?Explain

9. AhydrocarbonPwasfoundtodecolourisebrominewater.Oncompletecombustion

of2molesofP,6molesofcarbondioxideand6molesofwaterwereformed

(a)WritethestructuralformulaofP

(b)GivethenameofP

(c)NameoneindustrialsourceofP

10. Usetheschemebelowtoanswerthequestionsthatfollow

(a)Identifythesolid

H

J

(b)StateonecommercialuseofsolidJ

11.20.0cm3ofasolutioncontaining4gm perlitreofsodium hydroxidewasneutralized

by8.0cm3ofdilutesulphuricacid.Calculatetheconcentrationofsulphuricacidin

molesperlitre(Na=23.0,O=16.0,H=1.0)

12. Astudentsetuptheapparatusshownbelowtoprepareammoniagasandreact

itwithcopper(II)sulphatesolution.

CarbonDioxide

SolidH

SolidJ Ca(OH)2(aq)Hea
H2O
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(a)IdentifysolutionV

(b)Statetheobservationswhichweremadeinthebeaker

13. AradioactiveisotopeX2decaysbyemittingtwoalpha(a)particlesandone

beta(β)tofrom 214Bi

83

(a)WhatistheatomicnumberofX2?

(b)After112days,1/16ofthemassofX2remained.DeterminethehalflifeofX2

14. Thetablebelowshowsthetestscarriedoutonseparatesamplesofwaterdrawnfrom

awellandtheresultsobtained

Tests Results

(i)Additionofexcessaqueous

(ii)Additionofafewdropsofdilute

sulphuricacid

(iii)Additionofdilutehydrochloricacid

followedbyfewdropsofBarium chloride

(a)Identifythecationandtheanionpresentinthewater

Cation

Anion

(b)Writeanionicequationforthereactionwhichtakesplaceintest(iii)

15.Stateanytwodifferencesbetweenluminousandnon–luminousflames

16.CompoundQisasolidwithagiantionicstructure.Inwhatform wouldthe

Compoundconductanelectriccurrent
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17.Studytheset-upbelowandanswerthequestionsthatfollow

(a)Writeanequationforthereaction,whichtakeplaceinthecombustiontube

(b)WhatpropertyofgasZallowsittobecollectedasshowninthediagram

18. Agivenvolumeofozone,(O3)diffusedfrom acertainapparatusin96seconds.

Calculatethetimetakenbyanequalvolumeofcarbondioxide(CO2)todiffuse

underthesameconditions(O=16.0,C=12.0)

19. Thecurvesbelowwereobtainedwhentwoequalvolumesofhydrogenperoxide

ofthesameconcentrationwereallowedtodecomposeseparately.Inonecase,

manganese(IV)oxidewasaddedtothehydrogenperoxide

Whichcurverepresentsthedecompositionofhydrogenperoxidewith

manganese(IV)oxide?Explain

Combustiontube

Heat

Magnesium

GasZ
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20. Pentaneandethanolaremiscible.Describehowwatercouldbeusedtoseparate

amixtureofpentaneandethanol

21. Nameanothergas,whichisusedtogetherwithoxygeninwelding

22. Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

Thelettersdonotrepresenttheactualsymbolsoftheelements)

Element Electricalconductivity Ductility Actionofwater

A

B

C

Good

Good

Good

Good

Poor

Good

Noreaction

Noreaction

Reacts

Selectanelementwhich

(a)IslikelytobesuedingroupIIoftheperiodictable

(b)Couldbeusedtomakeelectriccables

(c)Likelytobegraphite

23. Whenasolidsampleofsulphurisheatedinatesttube,itchangesintoaliquid,

whichflowseasily.Onfurtherheating,theliquiddarknessanddoesnotfloweasily.

Explaintheseobservations.

24. Hydrogenandfluorinereactaccordingtotheequationbelow

H2(g)+F2(g) 2HF(g);ΔH=-538Kj

(a)Onthegridprovidebelow,sketchtheenergyleveldiagram fortheforwardreaction

(b)CalculatethemolarenthalpyofformationofHF

25. ExplainwhyitisnotadvisabletoleaveaJikowithburningcharcoalinaclosed

room whereoneissleeping.

26. Inanexperiment,ammoniachloridewasheatedinatesttube.Amoistredlitmus

paperplacedatthemouthofthetesttubefirstchangedbluethenred.Explainthese

observations

27. Stateandexplainthefunctionoftartaricacidinbakingpowder
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CHEMISTRYPAPER233/1
K.C.S.E2001QUESTIONS

1. Studythenuclearreactiongivenbelowandanswerthequestionsthatfollow.

(a)12and14areisotopes.Whatdoestheterm isotopes.Whatdoestheterm isotope

mean?

C C

6 6

(b)WriteanequationforthenuclearreactioninstepII

14 14 0 or 14 14 0

C N e C N e

6 7 I 6 7 i

(c)Giveoneuseof14C

6

2. Inanexperiment,0.8gm ofmagnesium ofpowderwerereactedwithexcessdilute

sulphuricacidat250C.Thetimeforthereactiontocometocompletionwasrecorded.

Theexperimentwasrepeatedat400C.Inwhichexperimentwasthetimetakenshorter?

Explainyouranswer.

3. TheelectronicstructuresforelementsrepresentedbylettersA,B,C,Dare

A=2.8.6 B2.8.2 C2.8.1 D2.8.8.

a) Selecttheelementwhichforms:

(i) adoublechargedcation

(ii) Asolublecarbonate

b) Whichelementhastheshortestatomicradius?

12
C

6

14
C

6

14
C

6
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4. Studytheschemebelowandanswerthequestionsthatfollow.

a) IdentifysolidE.

b) WriteanionicequationforthereactioninstepIIthatproducessolidF.

5. Giveareasonwhyphosphorusisstoredunderwater.

6. At298Kand1atmosphere,graphitechangesintodiamondaccordingtotheequation:

C(graphite) C(diamond);=2.9kJmo-1

Inthespaceprovided,sketchasimpleenergyleveldiagram fortheabovechange.

7. Howwouldyouobtainasampleofpureiodinefrom amixtureofiodineand

leadsulphate?

8. 10gm ofsodium hydrogencarbonateweredissolvedin20cm3ofwaterinaboiling

tube.Lemonjuicewasthenaddeddropwisewithshakinguntiltherewasno

furtherobservablechange.

a) Explaintheobservation,whichwasmadeintheboilingtubewhenthe

reactionwasinprogress

b) Whatobservationwouldhavebeenmadeifthelemonjuicehadbeenadded

tocopperturningsinaboilingtube?Givereason?

9. SamplesolutionsofsaltwerelabeledasI,II,IIIandIV.Theactualsolutions,notin

thatorderareleadnitrate,zincsulphatepotassium chlorideandcalcium chloride.

a) Whenaqueoussodium carbonatewasaddedtoeachsampleseparately,a

whiteprecipitatewasformedinI,IIIandIVonly.IdentifysolutionII.

b) Whenexcesssodium hydroxidewasaddedtoeachsampleseparately,awhite

precipitatewasformedinsolutionsIIIandIonly.

IdentifysolutionI

StepIV
warm

SolidE+Ca(OH)2

paste

Ammoniagas

SolidF

StepIIpassintoaluminium sulphatesolutionandfilter
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10. Aweighedsampleofcrystallinesodium carbonate(Na2CO3.H2O)washeatedin

acrucibleuntiltherewasnofurtherchangeinmass.

Calculatethenumberofmoles(n)ofthewaterofcrystallization

11. Acertainmatchstickheadcontainspotassium chlorateandsulphure.

Onstrikingthetwosubstancesreacttoproducesulphuredioxideandpotassium

chloride.Explaintheenvironmentaleffectofusingsuchmatchesinlargenumbers.

12. Describeasimplelaboratoryexperimentthatcanbesuedtodistinguishbetween

sodium andsulphideandsodium carbonate.

13. Theinformationinthetablebelowrelatestoelementsinthesamegroupofthe

periodictable.Studyitandanswerthequestionthatfollows:

Whichelementhasthehighestionizationenergy?Givereason.

14. WhentheoxideofelementHwasheatedwithpowderedcarbonthemixtureglowed

andcarbondioxidewasformed.Whentheexperimentwasrepeatedusingtheoxide

ofelementJ,therewasnoapparentreaction.

a) SuggestonemethodthatcanbeusedtoextractelementJfrom itsoxide

b) ArrangetheelementsH,Jandcarbonintheorderoftheirdecreasingcreactivity.

15. Whenasampleofconcentratedsulphuricacidwasleftinanopenbeakerinaroom

fortwodays,thevolumewasfoundtohaveincreasedslightly

a) Whatpropertyofconcentratedsulphuricacidwasleftinanopenbeakerina

room fortwodays,thevolumewasfoundtohaveincreasedslightly.

b) Stateoneuseofconcentratedsulphuricacidthatdependsontheproperty

namedabove.

Element Atomicsize

G1

G2

G3

0.19

0.23

0.15
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16. Thediagram belowshowsanironbar,whichsupportsabridge.TheIronbaris

connectedtoapieceofmagnesium metal.

Explainwhyitisnecessarytoconnectthepieceofmagnesium metaltotheironbar.

17. a) Stateonecauseoftemporaryhardnessinwater.

b) Howdoesdistillationremovehardnessfrom water?

18. InthepresenceofU.Vlight,ethanegasundergoessubstitutionreactionwithchlorine.

(a) Whatismeantbytheterm?

Substitutionreaction:

(b) Givethestructuralformulaandthenameoftheorganicproductformed

whenequalvolumesofethaneandchlorinereacttogether.

19. Explainwhyburningmagnesium continuestoburnagaswasbubbled

20. a)whatobservationwouldbemadeifhydrogensulphidegaswasbubbledthrough

asolutionofzincnitrate?

b)writeanequationforthereactionthattakesplacein(a)above

Zn(NO3)2(aq)+H2S(g) ZnS+ 2HNO3 (aq)

Ironbar

Soi
l

Connecting
wire

Magnesium
metal
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21. Theapparatusshownbelowshownbelowwasusedtoinvestigatetheeffectof

carbonmonoxideoncopper(II)oxide.

a) Statetheobservationthatwasmadeinthecombustiontubeattheendof

theexperiment.

b) Writeanequationforthereactionthattookplaceinthecombustiontube

C) WhyisitnecessarytoburnthegascomingoutoftubeK?

22. Explainwhyhydrogenformscompoundsinwhichitsoxidationstateis

either+1or-1(Atomicnumberofhydrogenis1)

23. ThetablebelowshowsthepropertiesofsubstancesK,L,M andN

Substances Reactionwithoxygenat25oC Meltingpoint Conductivity

Solid

Molten

K

L

M

N

Uncreative

Reactive

Uncreative

Uncreative

Low

High

Low

Poor

Good

Good

Good

Good

Good

Selectthesubstanceswhicharelikelytobe:

a) Coppermetal

b) Magnesium chloride

DryCO(g)

Copper(II)

Combustion
Heat

Limewater

Tube
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24. AnelementPhasarelativeatomicmassof88.Whenacurrentof0.5ampereswas

passedthroughthefusedchlorideofPfor32minutesand10seconds,0.44gofP

weredepositedatthecathode.DeterminethechargeonanionofP.(1faraday=96500

Coulombs).

25. Themeltingpointofphosphorousdichlorideis–91oC.Whilethatofmagnesium chloride

is715oC.Intermsofstructureandbonding,explainthedifferenceintheirmeltingpoints.

26. ThePhofasampleofsoilwasfoundtobe5.0.Anagriculturalofficerecommended

theadditionofcalcium oxideinthesoil.Statetwofunctionsofthecalcium oxideinthe

soil.

27. Hydrogenperoxidedecomposesaccordingtotheequationbelow:

H2O2(l) H2O(l)+½ O2(g);H=-98kJ

8.5gm ofhydrogenperoxidecontainedin100cm3ofsolutionwithwaterwerecompletely

decomposed.Determinetheriseintemperatureduetothereaction.Specificdensityof

water=1g/cm3O=16,H=1,).
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CHEMISTRYPAPER233/1
K.C.S.E2002QUESTIONS

1.NameOnepropertyofneonthatmakesitpossibletobeusedinelectriclamps

2.Oxygenandsulphurbelongtogroup(VI)oftheperiodictable.Explainwhythere

isabigdifferencetheir(meltingpointsofoxygenis–2160Cwhilethatofsulphur

is440C.

3.TheoxidesofelementsAandBhavethepropertiesshowninthetablebelow.(the

letterdonotrepresenttheactualsymbolsofelements)

A B

Gaseousatroom temperature Solidatroom temperature

Dissolvesinwatertoform anacidic

solution

Dissolvesinwatertoform analkaline

solution

GiveoneexampleofelementsAandB

A

B

4.Thefollowingtwotestswerecarriedoutonchlorinewatercontainedintwotesttubes

(a)Apieceofblueflowerwasdroppedintothefirst–tube.Explainwhytheflower

wasbleached

(b)Thesecondtest-tubewascorkedandexposedtosunlightafterafewdays,itwas

foundtocontainagasthatrekindledaglowingsplint.Writeanequationforthe

reactionwhichproducedthegas

5. (a)Writetheelectronicconfigurationofcalcium (atomicnumber20)andberyllium

(atomicnumber4)

(b)Whyiscalcium morereactivethanberyllium

6.Whenpotassium nitrateisheated,itproducespotassium nitrateandgasC1

(a)IdentifygasC

(b)Namethetypeofreactionundergonebythepotassium nitrate

7.Stateandexplainhowtherateofreactionbetweenzincgranulesandsteam can

beincreased
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8.Theapparatusshownbelowwassettoprepareandcollecthydrogensulphide

(a) NamesolidC2

(b) Giveareasonwhywarm waterisused

(c) Whatobservationwouldbemadeifhydrogensulphidegaswasbubbled

intoasolutionofleadIInitrate?

9.Usethereactionsgivenbelowtoanswerthequestionsthatfollow.Theletters

donotrepresenttheactualsymbolsoftheelements

D(s)+E2+(aq)→D2+(aq)+E(s)

D(s)+2F+(aq)→D2+(aq)+2F(s)

E(s)+2F+(aq)→E2+(aq)+2F(s)

G(s)+→E2+(aq)→G2+(aq)+E(s)

G(s)+D2+(aq)→noreaction

(a) Whatnameisgiventothetypeofreactiongivenabove?

(b) ArrangetheelementsD,E,FandGintheorderoftheirreactivitystartingwith

themostreactive

(c)Completetheequationbelow

G(s)+2F+(aq)→

Hydrogen
sulphidegas

Warm waterDilute
H2SO4

SolidC
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10.ThegraphbelowrepresentsaradioactivedecayseriesforisotopeH.

Studyitandanswerthequestionsthatfollow

(a)NamethetypeofradiationemittedwhenisotopeHchangestoisotopeJ.

(b)WriteanequationforthenuclearreactionthatoccurwhenisotopeJchanges

toisotopeK

210 210

J k e

81 → 82+-1

(c)Identifyapairofisotopeofanelementinthedecayseries

11.Inanexperiment,sulphurdioxidegaswasbubbledintowaterfollowedbychlorine

gas.Theresultingclearsolutiongaveawhiteprecipitatewhenmixedwith

acidifiedbarium chloridesolution.Explaintheseobservations

12.ConcentratedsulphuricacidwasaddedtoironIIsulphateacidifiedwithsulphuric

acidandthemixtureheated.Thesolutionturnedfrom palegreentoyellowwith

evolutionofbrowngas.Explaintheseobservations.

13.Usetheequationsbelowtoanswerthequestionsthatfollow

K(g)+Cl–(g)→KCl(s);ΔH1=-701kJmol-1

KCl(s)→K+(aq)Cl;ΔH2=+15kJmol-1

(a) WhatisthenameofΔH1?

Atomicnumber

M
a

s
s

n
u

m
b

e
r
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(b) Calculatetheheatchangefortheprocess

K(g)++Cl-(g)→K+(aq)+Cl-(aq)

14.Ironisextractedfrom itsorebytheblastfurnaceprocess

(a)Nameoneorefrom whichironisextracted

(b)Oneoftheimpuritiesinironisremovedintheform ofcalcium silicate.

Writeanequationforthereactioninwhichcalcium silicateisproduced

15.Whencarbondioxidegaswaspassedthroughaqueouscalcium hydroxidea

whitesuspensionwasformed

(a)Writeanequationforthereactionthattookplace

(b)Stateandexplainthechangesthatwouldoccurwhencarbondioxidegasis

bubbledthroughthewhitesuspension

16.Withreferencetoiodine,distinguishbetweencovalentbondsandVanDerWaalsforces

17.Thestructuresbelowrepresentsaportionofapolymer

CH3 CH3 CH3

_C__CH2__C__CH__C__CH2

COOCH3COOCH3COOCH3

(a)Givethenameofthepolymer

(b)Giveoneindustrialuseofthepolymer

18.DescribehowasolidsampleofZin(II)carbonatecanbepreparedstartingwithzinc

oxide

19.Bismuthchloride(BiCl3)reactswithwateraccordingtotheequationgivenbelow

BiCl3(aq)+H2O(l) BiOCl(s)+2HCl(aq)

(a)Statewhatwouldhappenwhenafewdropsofdilutehydrochloricacidareadded

tothemixtureatequilibrium

(b)Giveareasonforyouranswerin(a)above

20.Thetablebelowgivessomeinformationabouttheelectricalconductivityandthe

likelybondinginsubstancesN,PandQ.Completethetablebyinsertingthemissing

informationthespacesnumberedI,IIandIII

Substance Likelytypeofbonding

present

Electricalsolid Conductivity

N Metallic I………………… Conducts
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P II……………………. Doesnotconduct Conducts

Q III…………………… DoesnotconductDoesnotconduct

21.Inanexperiment30cm3of0.1M sulphuricacidwerereactedwith30cm3of0.1M

sodium hydroxide

(a)Writeinequationofthereactionthattookplace

(b)Statetheobservationsthatweremadewhenbothandredlitmuspapers

weredroppedintothemixture

(c)Giveareasonforyouranswerin(a)above

22.Thediagram below isset–upforthelaboratorypreparationofoxygengas

(a)NamesolidR

(b)Writeanequationforthereactionthattakesplaceintheflask

(c)Giveonecommercialuseofoxygen

23.Whenexcessleadnitratesolutionwasaddedtoasolutioncontainingsodium

chloride,theprecipitateformedwasfoundtoweigh5.56g.

Determinetheamountofsodium chlorideinthesolution(Pb=207,Cl=35.5Na=23)

Pb(XO3(aq)+2NaCl(aq) PbCI2+NaNO3(aq)(l)

24.(a)Giveareasonwhyconcentratedsulphuricacidisnotusedtodryammoniagas

(b)Nameonesuitabledryingagentforammoniagas

25.But-2-eneundergoeshydrogenationaccordingtotheequationgivenbelow

CH3CH=CHCH3(g)+H2(g)→CH3CH2CH2CH3(g)

(a)Nametheproductformedwhenbut-2–enereactswithhydrogengas

Hydrogen
peroxide

SolidR

Oxygen
gas

Water
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(b)Stateoneindustrialuseofhydrogenation

26.Theset–upbelowwasusedtoelectroplateametallicspoon.Studyitandanswer

thequestionsthatfollow

(a)Writeanionicequationforthereactionthatoccurredatthecathode

(b)Stateandexplainwhathappenedtotheanode

27.Thefollowingtestswerecarriedoutonthreeseparateportionsofacolourlesssolution

S

Tests Observations

(i)Additionofdilutehydrochloricacid

tothefirstportionofsolution

Noobservablechange

(ii)additionofaqueoussodium

carbonate

tothesecondportionofsolutionS

Awhiteprecipitatewasformed

(iii)Additionofaqueousammoniato

the

thirdportionofasolution

Awhiteprecipitatewasformedwhich

dissolvedonadditionofexcessaqueous

ammonia

(a)From theinformationintest(i),nameacation,whichisnotpresentinsolutionS.

(b)Identifyacation,whichislikelytobepresentinsolutionS

(c)Writeanionicequationforthereaction,whichtakesplaceintest(ii)

Battery

Silver

Metallicspoon
(cathode)

AgNO3(aq)
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CHEMISTRYPAPER233/1
K.C.S.E2003QUESTIONS

1.Somesodium chloridewasfoundtobecontaminatedwithcopper(ll)oxide.

Describehowasampleofsodium chloridecanbeseparatedfrom themixture

2.Studytheinformationinthetableandanswerthequestionsthatfollow

Ion Electronic

arrangement

Ionic

radius

Na+ 2.8 0.095

K+ 2.8.8 0.133

Mg2+ 2.8 0.065

Explainwhytheionicradiusof (1mk)

K+isgreaterthanthatofNa+

Mg2+issmallerthanthatofNa+

3.Usethefollowingequationstodeterminetheheatevolvedwhenaluminum metal

isreactedwithiron(III)oxide (3mks)

2Al(s)+3/2O2(g)→Al2O3(s),ΔH13.6736KjMol-1

2Fe(s)+3/2O2(g)→Fe2O3(s);ΔH2=836.81Jmol-1

2AL(s)+3/2O2→Al2O3,ΔH=-1673.6Kjmol-1

Fe2O3→2Fe+3/2O2,ΔH=836.8KJmol

2Al(s)+Fe2O3(s)→Al2O3+2Fe(s)ΔH=836.8

4.(a)Sulphurexistsintwocrystallineforms

(b)Nameonecrystallineform ofsulphur (1mk)

5.Anatom ofhydrogencanform twoions.Writetwoequationstoshowhowa

neutralatom ofhydrogencanform twoions.Ineachcaseshowthesignofthe

energychangeinvolved.

H→H++e(½)ΔHis+Ve(½)

H+e→H-(½)ΔHis–Ve(½)

6.Whenexcessdilutehydrochloricacidwasaddedtosodium ,960cm3of

sulphur(IV)oxidegaswasproduced.Calculatethemassofsodium sulphite

thatwasused.(molarmassofsodium =126gandmolargasvolume=24000cm3

(3mks)
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7.Inanexperimentequalamountsofmagnesium powderwereplacedintotest–tube1

and2asshownbelow

Explainwhytheamountofhydrogengasliberatedintest–tube2isgreaterthan

intest-tube1beforethereactioniscomplete.

8.(a)whatismeantbyheatofvaporization (3mks)

(b)Theboilingpointsofethanol,propanolandbutanolare780C,97.20and1170C.

explainthistrend (1mk)

9.Theset–upbelowrepresentstheapparatusthatmaybeusedtoseparateamixture

oftwomiscibleliquidsCandDwhoseboilingpointsare800C and1100C.

(a)nameB

(b)Whatisthepurposeofthethermometer (1mk)

Test–tube1 Test–

100cm3of
0.5M ethanoic
acid

100cm3of0.5M
Hydrochloric

Magnesiu
m
Powder

Test-tube

Cold
Mixtureof
CandD

Stand

s



59
Formarkingschemes,call/Whatsapp-0746711892

(c)Whichliquidwascollectedinthetesttube? (1mk)

10.AnoxideofelementFhastheformulaF2O5 (1mk)

(a)DeterminetheoxidationstateofF

(b)Inwhichgroupoftheperiodic-tableiselementF (1mk)

11.Yellowphosphorousreactswithchlorinegastoform ayellowliquid.Theliquid

fumeswhenexposedtoair.Explaintheseobservations (2mks)

12.Whensteam waspassedoverheatedcharcoalasshowninthediagram below,

hydrogenandcarbonmonoxidegaseswereformed

(a)Writetheequationforthereactionwhichtakesplace (1mk)

(b)Nametwousesofcarbonmonoxidegas,whicharealsousesof

hydrogengas (2mks)

13.Nitrogen(II)oxideandnitrogen(IV)oxidearesomeofthegasesreleasedfrom

carexhaustpipes.Statehowthesegasesaffecttheenvironment

14.Afewcrystalsofpotassium permanganatewerecarefullyplacedintowaterina

beakeratonespot.Thebeakerwasleftundisturbedfortwohours.Stateand

explaintheobservationthatwasmade. (2mks)

15.Oleum (H2S2O7)isanintermediateproductintheindustrialmanufactureof

sulphuricacid

(a)Howisoleum convertedintosulphuricacid? (1mk)

(b)Giveoneuseofsulphuricacid (1mk)

16.Airwaspassedthroughseveralreagentsasshownintheflowchartbelow

Concentrated
KOHsolution

Excessheated
copperTurnings

Excessheated
Magnesium
powder

Escarping
gases
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(a)Writeanequationforthereaction,whichtakesplaceinchamberwith

magnesium powder

(b)Nameonegas,whichescapesfrom thechambercontainingmagnesium

powder.Giveareasonforyouranswer. (2mks)

17.Ammonium nitratewasgentlyheatedandtheproductscollectedasshownin

thediagram below.

DescribeonechemicalandonephysicalmethodthatcanbeusedtoidentifygasG.

18.Thetablebelowshowsthetestscarriedoutonasampleofwaterandtheresults

obtained.

a)

Identifytheanionpresentinthewater

b) WriteanionicequationforthereactioninIII

c) WritetheformulaofthecomplexionformedinII

19.IntheHaberprocess,theoptimum yieldofammoniaisobtainedwhenatemperature

of4500C,apressureof200atmospheresandanioncatalystsareused

N2(g)+3H2(g) 2NH3(g); ΔH=-92kJ.

Tests Results

I Additionofsodium hydroxide

solution

Whiteprecipitatewhich

dissolvesinexcess

II Additionofexcessaqueous

ammonia

Colourlesssolutionobtained

III Additionofdilutehydrochloricacid

andbarium chloride

Whiteprecipitate

Ammonium
nitrate

Heat

Water

GasG
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(a)Howwouldtheyieldofammoniabeaffectedifthetemperaturewasraised

to6000C? (2mks)

(b)Giveoneuseofammonia (1mk)

20.Brassisanalloyofzincandcopper.Giveoneuseofbrass (1mk)

21.AnorganiccompoundwiththeformulaC4H10Oreactswithpotassium metal

togivehydrogengasandwhitesolid

(a)Writethestructuralformulaofthecompound

(b)Towhichhomologousseriesdoesthecompoundbelong?

(c)Writetheequationforthereactionbetweenthecompoundandpotassium metal

(1mk)

22. Theset–upbelowwasusedtopreparehydrogenchlorideagasandreactitwith

ironpowder.Studyitandanswerthequestionsthatfollow.

Attheendofthereaction,theironpowderturnedintoalightgreensolid.

a) Identitythelightgreensolid. (1mk)

b) Atthebeginningoftheexperiment,thePhofthesolutionincontainerLwas

about14.Attheend,thepHwasfoundtobe2.Explain

(2mks)

23. a) Statetheobservationmadewhenexcesspentaneisreactedwithbrominegas

b) Namethecompoundformedin(a)above.

(1mk)

24. Explainwhythereactivityofgroup(vii)elementsdecreasesdownthegroup

Concentrated
sulphuricacid

Ironpowder

Sodiu
m

Glasswool

Hea

L

Sodium
hydroxid
e
solution

To
pump

Combustio
ntube
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25. Thegraphbelowshowsthebehaviourofafixedmassofagasatconstanttemperature.

a)Whatistherelationshipbetweenthevolumeandthepressureofthegas?

b)3litresofoxygengasatoneatmospherepressurewerecompressedtotwo

atmospheresatconstanttemperature.Calculatethevolumeoccupiedbythe

oxygengas (2mks)

26.Ammoniagaswaspassedintowaterasshownbelow

a)Whatistherelationshipbetweentheblouseandthepressureofthegas? (1mk)

b)3litresofoxygengasatoneatmospherepressurewerecompressedtotwo

atmospheresatconstanttemperature.Calculatethevolumeoccupiedbythe

oxygengas. (2mks)

27. Duringpurificationofcopperbyelectrolysis,1.48gofcopperweredepositedwhen

Volume

Pressure
(atmosphere
s)

Ammonia

Water
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currentwaspassedthroughaqueouscopper(II)sulphatefor21/2hours.Calculate

(CU=63.5,1Faraday=96,500C).

CHEMISTRYPAPER233/1
K.C.S.E2004QUESTIONS

1. Whenacandlewasbruntcompletely.Thetotalmassproductwasfoundtobegreater

thantheoriginalmassofthecandle.Explain

2. Ammonium nitratewasheatedasshownintheset-upbelow (2mks)

a) Identifygasa.

b) Stateexplainprecautionthatmustbetakenbeforeheatingiddropped.

3. ThetablebelowthefirstionizationenergiesofelementsBandC.

WhatdothesevaluessuggestaboutthereactivityofBcomparedtothatofC?

Explain (2mks)

4. Dilutehydrochloricacidandsolidsodium sulphitewerereactedasshowninthe

set-upbelow

Element IonisationenergyKJmol-1

B

C

494

736

GasA

ColdHeat

Ammonium
nitrate
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a) Namethegasproducedintheflask (2mks)

b) Givetworeasonswhynogaswascollectedinthegasjar. (2mks)

5. Copper(II)sulphatereactswithbarium chlorideaccordingtotheequationbelow.

CuSO4(aq)+BaCl2(aq) CuCl2(aq)+BaSO4(s);H=-17.7kjmol-1

Calculatethetemperaturechangewhen900cm3ofm copper(II)sulphatewere

addedto600cm3of1M Barium (II)chloride.

6. Bothdiamondandgraphitehavegiantatomicstructures.Explainwhydiamondis

hardwhilegraphiteissoft. (3mks)

7. Nitrogenformsmanycompoundsinwhichitsoxidationstatevaries.

a) Whatismeantbyoxidationstate? (1mk)

b) WhatistheoxidationstateofnitrogeninMg3M2 (1mk)

8. Whenwoodisburnt,agreypowdercalledashremains.Theashisstirredwith

waterandfiltered,acolourlesssolutionisobtained.

a) Whatisthemaincomponentofthecolourlesssolution? (1mk)

b) Explainyouranswerin(a)above (2mks)

9. Studytheinformationinthetablebelowandanswerthequestionsthatfollows.

Alcohol HeatofcombustiononKJmol-1

Methanol

Ethanol

Propanol

Butanol

715

1371

2010

2673

Giveareasonwhythedifferenceinthemolarheatsofcombustionbetween

successivealcoholsareclose. (3mks)

10. Explainwhyahightemperatureisrequiredfornitrogenofreactwithoxgen(1mk)
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11. Studytheflowchartbelowandanswerthequestionsthatfollow.

a) Statetheconditionnecessaryforthereactioninstep2tooccur (1mk)

b) Name:

i) GasD (1mk)

ii) Oneuseofzinc (1mk)

12. Startingwithaluminium sulphate,describehowasolidsampleofaluminium

hydroxidecouldbeprepared. (3mks)

13. a) Whatisthenamegiventothesmallestrepeatingunitofapolymer. (1mk)

b) Drawthestructureofthesmallestrepeatingunitofapolyvinylchloride (1mk)

14. WhenXcm3ofasolutionof0.5m magnesium carbonatewas8.4g.

a) Writetheionicequationforthereactionthattookplace (1mk)

b) CalculatethevalueofX.(C=12.0,Mg24.0;016.0 (2mks)

15. Inanexperiment,astudentputequalvolumesofmixturesofethanoicacidin

waterandethanoicacidinhexaneintwotest–tubesasshownbelow.Ineach

testtube,equalamountsofsolidsodium hydrogencarbonatewereadded.

Mixtureofethanoic
acidandhexane

Sodium hydrogen
Carbonate

Mixtureof
ethanoicacidand

Sodium
hydrogen
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a) Statetheobservationwhichwasmadeineachtest–tube (1mk)

Testtube1

Testtube2

b) Explaintheobservationin(a)above (2mks)

16. FourmetalF,G,HandJwereeachseparatelyaddedtocoldwater,andsteam.

Thetablebelowisasummaryoftheobservationsmadeandtheformulaeof

thehydroxidesformed.

Metal Coldwater Hotwater Steam FormulaofHydroxide

F Reactsslowly Reactsfast Reactsveryfast F(OH)2

G Noreaction Noreaction Noreaction -

H Fast ReactsveryfastReactsexplosively HOH

J Noreaction Reactsslowly Reactsfast J(OH)2

a) Whichtwoelementsarelikelytobeinthesamegroupoftheperiodictable?

b) Arrangethemetalsintheorderoftheirreactivitystartingwiththemostreactive

(2mks)

17. NametheorganiccompoundformedwhenCH3CH2CH2CH2CH2OHisreacted

withconcentratesulphuricacidat170oC (1mk)

18. CarbonmonoxidegaspassedoverheatedIron(III)asshowninthediagram below.

a) GivetheobservationmadeintubeP. (1mk)

b) WritetheequationforthereactionwhichtakesplaceintubeP. (1mk)

Test–tube1 Test–tube1

Heat
Iron(III)oxide
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19. AstripofmetalQwasdippedintoasolutionofcopper(II)sulphateandallowed

tostandovernight.Givethat:

Cu2++2e Cu(s);Eø=+0.34v

Q2+(aq)+2e Q(s);Eø=-0.13v

a) Statetheobservationswhichweremade (2mks)

b) Giveareasonforyouranswerin19(a)above. (1mk)

20. Statetwofactorswhichdeterminethestabilityofanisotope. (2mks)

21. Thereactbetweenapieceofmagnesium ribbonwithexcess2m hydrochloricacid

wasinvestigatedat25Cbymeasuringthevolumeofhydrogengasproducedas

thereactionprogressed.Thesketchbelowrepresentsthegraphthatwasobtained.

a) Nameonepieceofapparatusthatmaybeusedtomeasurethe

volumeofhydrogengasproduced.

b) Onthesamediagram,sketchthecurvethatwouldbeobtainedifthe

experimentwhenexcesschlorinegaswasbubbledintohotconcentrated

sodium hydroxide,thefollowingreactionoccurred.

3Cl2(g)+6NaOH(aq) NaCO3(aq)+5NaCl(aq)3H2O(l)

Inwhichproductdidchorineundergooxidation?Explain (3mks)

23. 1cm3ofsoapwasaddedtotwotest–tubeseachcontainingwaterobtainedfrom

differentsources.Thelatherproducedineachtesttubeisrepresentedasshownin

thediagram below.

T
o

ta
lv

o
lu

m
e

o
f

H
2

(g
)

c
m

3

Lather
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Explainwhythereismorelatherintest–tube2thanintest–tube1. (3mks)

24. Carbondioxidecanbedissolvedinwaterunderpressuretomakeanacidicsolution.

a) Whatismeantbyanacidicsolutions? (1mk)

b) aqueouslead(II)nitratereactswiththeacidicsolutiontoform aprecipitate.

Writeanionicequationforthereaction. (1mk)

25. Belowisasketchofareactionprofile.

a) Onthediagram,showtheheatofreaction,H. (1mk)

b) Stateandexplainthetypeofreactionrepresentedbytheprofile (2mks)

26. Thediagram belowrepresentstheset–upthatwasusedtostudytheeffectofan

electriccurrentonpurewateranddilutesulphuricacid.

Stateandexplaintheobservationmadewheneachexperimentwasstarted.

Reactionprofile

Test–tube1 Test–tube2

Purewater
(1)

Dilutesuphuric
acid(2)

Platinum
electrod
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(3mks)

27. Apieceofchromatographypaperwasspottedwithcolouredinksobtainedfrom pens

labeled1to6.Thediagram belowshowsthespotsafterthechromatogram was

developed.

a) Whichtwopenscontainedinthesamepigment? (1mk)

b) Whichpenscontainedonlyonepigment (1mk)

c) Accordingtothechromatogram,whichpigmentsarepresentinthe

inkofpennumber6. (1mk)
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CHEMISTRYPAPER233/1
K.C.S.E2005QUESTIONS

1. Stateoneuseofsodium hydrogencarbonate. (1mk)

2. Calcium oxidecanbeusedtodryammoniagas. (2mk)

a) Explainwhycalcium oxideisnotusedtodryhydrogenchloridegas (2mk)

b) Nameonedryingagentforhydrogenchloridegas

3. Theset-upbelowwasusedtodemonstratetheeffectofheatonhardwater

a) NamesubstanceA. (1mk)

b) ExplainwhytheheatingofhardwaterproducedsubstanceA. (2mks)

4. Usingdots(.)andcrosses(x)torepresentelectrons,showbondinginthe

compoundsformedwhenthefollowingelementsreact:

(si=14,Na=11andCl=17) (1mk)

a) Sodium andchlorine (1mk)

b) Siliconandchlorine (1mk)

Substance

Coldwater

Hard
water

Bunsen
burner
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5. Zincoxidereactswithacidsandalkalis

a) Writetheequationforthereactionbetweenzincoxideand:

i) Dilutesulphuricacid (1mk)

ii) Sodium hydroxidesolution (1mk)

b) Whatpropertyofzincoxideisshownbythereactionin(a)above? (1mk)

6. Usetheinformationinthetablebelowtoanswerthequestionsthatfollow.(The

lettersdonotrepresenttheactualsymbolsoftheelements)

Element B C D E F

Atomicnumber 18 5 3 5 20

Massnumber 40 10 7 11 40

a) Whichtwolettersrepresentthesameelement?Giveareason.

(2mks)

b) Givethenumberofneutronsinanatom ofelementD (1mk)

7. Givethenameanddrawthestructuralformulaofthecompoundformedwhenone

moleofethanereactswithonemoleofchlorinegas.

8 Determinetheoxidationstateofsulphureinthefollowingcompounds:

(2mks)

a) H2S………………………………………………………………….…

b) Na2S……………………………………………………………………

9.Acertaincarbonate,GCO3,reactswithdilutehydrochloricacidaccordingtothe

equationgivenbelow:

GCO3(s)+2HCL(aq) GCl2(aq)+ (CO2(g)+H2O(l)

If1gofthecarbonatereactscompletelywith20cm3of1M hydrochloricacid,

calculatetherelativeatomicmassofG

(C=12.0=16.0)

10ThesketchcompletelywithsubstanceHisconvertedintoJ.studyitandanswerthe

questionthatfollows.

C
o

n
c

e
n

tr
a

ti
o

n
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Whydothetwocurvesbecomehorizontalaftersometime?

11.Thereactionbetweenhowconcentratedsodium hydroxideandchlorineproduces

sodium chlorate(V),sodium chlorideandwater

(a)Writetheequationforthereaction

(b)Giveoneuseofsodium chlorate(V)

12.Intheindustrialextractionoflead,theoreisfirstroastedinafurnace.The

solidmixtureobtainedisthenfedintoanotherfurnacetogetherwithcoke,

limestoneandscarpiron.

Statethefunctionofeachofthefollowinginthisprocess: (3mks)

(a)Coke

(b)Limestone

(c)Scrapiron

13.Methanereactswithoxygenaccordingtotheequationgivenbelow.

CH4(g)+202(g)→CO2(g)+2H2O(l),ΔH=890KJMOL-1

Calculatethevolumeofmethanewhichwouldproduce111.25kjwhen

completelyburnt.(Molarvolumeofagas=24litres.) (2mks)

14.100gofaradioactivesubstancewasreducedto12.5gin15.6years.Calculate

thehalf–lifeofthesubstance. (2mks)

15.Intermsofstructureandbonding,explainwhygraphiteisusedasalubricant. (2mks)

16.ThetablebelowgivessomeinformationaboutelementsI,II,IIIandIVwhich

areinthesamegroupoftheperiodictable.Usetheinformationtoanswerthe

questionsthatfollows.

Element FirstIonisationenergy

(kjmol-1)

AtomicRadius(nm)

I 520 0.15

II 500 0.19

Time



73
Formarkingschemes,call/Whatsapp-0746711892

III 420 0.23

IV 400 0.25

Stateandexplaintherelationshipbetweenthevariationsinthefirstionization

energiesandtheatomicradii. (3mks)

17. (a) whatconditionisnecessaryforanequilibrium tobeestablished? (1mk)

(b) Whencalcium carbonateisheated,theequilibrium shownbelow

isestablished

CaCO3(s) CaO(s)+CO2(g)

Howwouldthepositionofequilibrium beaffectedifasmallamountofdilute

potassium hydroxideisaddedtotheequilibrium mixture?Explain (2mks)

18.Inanexperimenttoinvestigatetheconductivityofsubstances,astudentusedthe

set–upshownbelow.

TheStudentnotedthatthebulbdidnotlight (1mk)

(a)Whathadbeenomittedintheset-up?

(b)Explainwhythebulblightswhentheomissioniscorrected (2mks)

19.Theschemebelowshowstheenergychangesthatareinvolvedbetweenice,

waterandsteam.Studyitandanswerthequestionsthatfollow

ΔH1 ΔH2

H2O(s) → H2O(l) → H2O(g)
ΔH4 ΔH3

← ←

(a) Whatnameisgiventotheenergychange,ΔH4? (1mk)

(b) WhatisthesignofΔH3?Giveareason (2mks)
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20.Equalvolumesof1M monobasicacidsLandM wereeachreactedwithexcess

magnesium turnings.Thetablebelowshowsthevolumesofthegasproduced

afteroneminute.

Acid Volumeofgas(cm3)

L

M

40

100

Explainthedifferencesinthevolumesofthegasproduced (2mks)

21.Thediagram belowshowsaset-upthatwasusedtoprepareandcollectasample

ofnitricacid

a.Giveareasonwhyitispossibletoseparatenitricacidfrom sulphuricacid

intheset–up (1mk)

b.Nameanothersubstancethatcanbeusedinsteadofpotassium nitrate

(1mk)

c.Giveoneuseofnitricacid (1mk)

22.Studytheflowchartbelowandanswerthequestionsthatfollow
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(a)IdentifyNandP (2mks)

N………………………………………………………………………………………

P………………………………………………………………………………...........

(b)Whatnameisgiventothetypeofhalogenations/chlorinationreactioninstep2?

23.Theset–upbelowwasusedtoobtainasampleofiron

Writetwoequationsforthereactionswhichoccurinthecombustiontube (2mks)

24.Inanexperiment,agasjarcontainingmostsulphurdioxidewasinvertedover

anothergasjarcontaininghydrogensulphidegas

a.Stateandexplaintheobservationthatwasmade (2mks)

b.Statetheprecautionthatshouldbetakenwhencarryingoutthis

experiment (1mk)

25.Whenafewdropsofaqueousammoniawereaddedtocopper(II)nitratesolution,

alighttubeprecipitatewasformed.Onadditionofmoreaqueousammonia,a

deepbluesolutionwasformed.

Identifythesubstanceresponsibleforthe:

a.Lightblueprecipitate (1mk)

b.Deepbluesolution (1mk)

26.Whenacurrentof0.82Awaspassedfor5hoursthroughanaqueoussolutionof

metalZ,2.65gofthemetalweredeposited.Determinethechargeontheions

ofmetalZ.(1Faraday=96500Coulombs:

RelativeatomicmassofZ=52

27.Drycarbonmonoxidegasreactswithheatedlead(II0oxideasshowninthe

equationbelow

PbO(s)+CO(g)→Pb(s)+CO2(g)
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(a)Nametheprocessundergonebythelead(II)oxide (1mk)

(b)Giveareasonforyouranswerin(a)above (1mk)

(c)Nameanothergasthatcanbeusedtoperform thesamefunctionascarbon

monoxidegasintheabovereaction.

28.Whenahydrocarbonwascompletelyburntinoxygen,4.2gofcarbondioxide

and1.71gofwaterwereformed.Determinetheempiricalformulaofthe

hydrocarbon

(H=1.0 ; C=12.0 ; 0=16.0) (3mks)

CHEMISTRYPAPER1
KCSE2006QUESTIONS

1. (a) Whatismeantbyisomerism? (1mk)

(b) Drawandnametwoisomersofbutane. (2mks)

2. Thediagram belowrepresentaset-upthatwasusedtoshowthatpartofairis

usedduringburning.

a) Giventhatphosphorususedwaswasinexcess,drawadiagram ofthe

set-upattheendoftheexperiment(whentherewasnofurtherobservable

change).

(1mk)

b) Suggestonemodificationthatshouldbemadeontheapparatusifthe

percentageoftheairusedistobedetermined. (1mk)

3. 60cm3ofoxygengasdiffusedthroughaporouspartitionin50seconds.Howlong

wouldittake60cm3ofsulphur(IV)oxidegastodiffusethroughthesame

partitionunderthesameconditions?(S=32.0,0=16.0) (3mks)

Invertedgas
jar

Apieceof
burning
phosphorous

Wate
r
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4. a) Completethenuclearequationbelow.

(1mk)

37 37

A……..…. B

18 17

(b) Stateone:

(i) Useofradioisotopesinagriculture (1mk)

(ii) Dangerassociatedwithexposureofhumanbeingstoradioisotopes

(1mk)

5. TheatomicnumbersofelementsCandDare19and9respectively.Stateand

explaintheelectricalconductivityofthecompoundCDin:

(a) Solidstate (1½ mks)

(b) aqueousstate. (1½

mks)

6. Inanexperimenttostudythepropertiesofconcentratedsulphuricacid,amixture

oftheacidandwoodcharcoalwasheatedinaboilingtube.

(a) writetheequationofthereactionthattookplaceintheboilingtube.(1mk)

(b) Usingoxidationnumbers,showthatreductionandoxidationreactions

tookplaceintheboilingtube (2mk)

7. Agroupofcompoundscalledchlorofluorocarbonshaveawiderangeofusesbut

theyalsohaveharmfuleffectsontheenvironment.

Stateone:

a) Useofchlorofluorocarbons (1mk)

b) Harmfuleffectofchlorofluorocarbonsontheenvironments. (1mk)

8. When94.5gofhydratedbarium hydroxide,ba(OH)2.nH2Owereheatedto

constantmass,51.3gofanhydrousbarium hydroxidewereobtained.

Determinetheempiricalformulaofthehydratedbarium hydroxide. (3mks)

9. At200C,NO2andN2O4gasesexistinequilibrium asshownintheequationbelow

2NO2(g) N2O4(g); H=-ve

Brown paleyellow

Stateandexplaintheobservationthatwouldbemadewhen;

a) Asyringecontainingthemixtureat200Cisimmersedinice-coldwater

(1½mks)

b) thevolumeofthegaseousmixtureinasyringeisreduced. (1½
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mks)

10 Nametheprocesswhichtakesplacewhen:

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

b) Aredlitmuspaperturnswhitewhendroppedintochlorinewater. (1mk)

c) Propanegasmoleculesareconvertedintoagiantmolecule (1mk)

11. a) waterfrom atowninKenyaissuspectedtocontainchlorideionsbut

notsulphateions.

Describehowthepresenceofthechlorideionsinthewatercanbeshown.(1mk)

b) Stateoneadvantageofdrinkinghardwaterratherthansoftwater. (1mk)

12. Thetablebelowshowstherelativeatomicmassesandthepercentageabundance

oftheisotopesL1ofelementL.

13. Thediagram belowrepresentstheset-upthatwasusedtoprepareandcollect

hydrogenchloridegasinthelaboratory.

a) Statethepurposeofconcentratedsulphuricacidinthewashbottle. (1mk)

b) Writeanequationforthereactionbetweendryhydrogenchloridegas

andheatediron (1mk)

Concentrated
sulphuricacid

Hydrogen
chloride

Concentrated
sulphuric
acid

Solid
sodiu
m
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c) Hydrogenchloridegasisdissolvedinwatertomakehydrochloricacid.

Stateoneuseofhydrochloricacid.

14. Belowisalistofoxides.

MgO,N2O,K2O,CaO,andAl2O3.

Select:

a) Aneutraloxide (1mk)

b) Ahighlywatersolublebasicoxide (1mk)

c) Anoxidewhichcanreactwithbothsodium hydroxidesolutionand

dilutehydrochloricacid. (1mk)

15. Studythestandardreductionpotentialgivenandanswerthequestionsthatfollow.

(Thelettersarenottheactualsymbolsoftheelements).

Eø(volts)

M2+
(aq)+2e → M(s) -0.76

N2+(aq)+2e → N(s) -2.37

P+(aq) +e → P(s) +0.80

Q2+
(aq) +2e → Q(s): -0.14

a) ThestandardreductionpotentialforFe2+(aq)is-0.44volts.Selecttheelement

whichwouldbestprotectironfrom rusting. (1mk)

b) CalculatetheEøvalueforthecellrepresentedasM(s)/M2+
(aq)//p+(aq)/P(s).

(2mks)

16 Whenhydrogensulphidegaswasbubbledintoanaqueoussolutionof

iron(III)chloride,ayellowprecipitatewasdeposited. (1mk)

a) ThestandardreductionpotentialforFe2+(aq)is-0.44volts.Selectthe

elementwhichwouldbestprotectironfrom rusting. (1mk)

b) Writeanequationforthereactionthattookplace. (1mk)

c) Whattypeofreactionwasundergonebyhydrogenbyhydrogensulphide

inthisreaction? (1mk)

17. Thefirststepintheindustrialmanufactureofnitricacidisthecatalyticoxidation

ofammoniagas.

(a) Whatisthenameofthecatalystused? (1mk)
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(b) Writetheequationforthecatalyticoxidationofammoniagas. (1mk)

(c) Nitricacidisusedtomakeammonium nitrate,statetwousesof

ammonium nitrate. (1mk)

18. Studythediagram belowandanswerthequestionthatfollows.

Describeonechemicaltestthatcanbecarriedouttoidentifysubstances. (2mks)

19. a) startingfrom solidmagnesium hydroxide. (1mk)

b) Giveoneuseofmagnesium hydroxide. (1mk)

20. a) Distinguishbetweenacovalentbondandaco-ordinatebond (2mks)

b) Drawadiagram toshowbondinginanammonium ion. (1mk)

21. (a) Explainwhythemetalsmagnesium andaluminium aregoodconductors

ofelectricity. (1mk)

b) Otherthancost,givetworeasonswhyaluminium isusedformaking

electriccableswhilemagnesium isnot (2mks)

22. Thediagram belowrepresentspartofaset–upusedtoprepareandcollectgasT.

SubstanceS

Dry
hydrogen
gas

Cold
water

Flame

Carbon(IV)
oxide+
carbon(II)
oxide

GasT



81
Formarkingschemes,call/Whatsapp-0746711892

a) Nametworeagentsthatarereactedtoproducebothcarbon(IV)oxideand

carbon(II)oxide. (1mk)

b) Writetheequationforthereactionwhichtakesplaceinthewashbottles.(1mk)

c) Giveareasonwhycarbon(II)oxideisnoteasilydetected. (1mk)

23. Explainwhytheboilingpointofethanolishigherthanthatofhexane.

(Relativemolecularmassofethanolis46whilethatofhexaneis86)

24. a) Completethetablebelowtoshowthecolourofthegivenindicatorin

Indicator Colourin

Acidsolution Basicsolution

Methylorange ……………. Yellow

Phenolpthalein Colourless ………………

b) HowdoesthePHvalueof0.1M potassium hydroxidesolutioncomparewith

thatof0.1M aqueousammonia?Explain. (2mks)

25. StudythepropertiesofsubstancesV1toV4inthetablebelowandanswer

thequestionsthatfollow.

Substance Solubilityinwater Solubility MeltingPoint(oC) Boilingpoint(oC)

V1 Insoluble Soluble -30 250

V2 Insoluble Insoluble 1535 3000

V3 Insoluble Soluble 16.8 44.8

Concentrat
e
potassium
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V4 Insoluble Soluble 75 320

a) Whichofthesubstancesareliquidsat240C?

b) DescribehowamixturecontainingV2andV4canbesepared (2mks)



83
Formarkingschemes,call/Whatsapp-0746711892

26. Thegraphbelowshowsacurveobtainedwhenwaterat20oCwasheated

for15minutes.

a) WhathappenstothewatermoleculesbetweenpointsW andx? (1mk)

b) Inwhichpartofthecurvedoesachangeofstateoccur? (1mk)

c) ExplainwhythetemperaturedoesnotrisebetweenpointsXandY.(1mk)

27. Studytheflowchartbelowandanswerthequestionsthatfollow.

a) Namereagentz.

b) Describetheprocesswhichtakesplaceinstep2. (1mk)

c) Identifythewhitesolid. (1mk)

T
e

m
p

e
ra

tu
re

(o
C

)

Time
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28. Studythediagram belowandanswerthequestionsthatfollow.

a) Whatdo H1and H2represent? (2mks)

b) Writeanexpressiontoshowtherelationshipbetween H1,H2and H3.(1mk)
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CHEMISTRYPAPER233/1

KCSE2007QUESTIONS

1. Thediagram belowshowsa“Jiko”wheninuse.Studyitandanswerthe

questionsthatfollow.

a) IdentifythegasformedatregionA. (1mk)

b) StateandexplaintheobservationmadeatregionB. (2mks)

2. 15.0cm3ofethanoicacid(CH3COOH)wasdissolvedinwatertomake500cm3

ofsolution.Calculatetheconcentrationofthesolutioninmolesperlitre.

(C=12.0;H=1.0;O=16.0;densityofethanoicacidis1.05g/cm3) (3mks)

3. Bothchlorineandiodinearehalogens.

a) Whatarehalogens? (1mk)

b) Intermsofstructureandbonding,explainwhytheboilingpointof

chlorineislowerthanthatofiodine. (2mks)

4. Thediagram belowshowsaBunsenburnerwheninuse.

NametheregionslabeledCandD. (2mks)
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5. Whenastudentwasstungbyanettleplant,ateacherappliedanaqueoussolution

ofammoniatotheaffectedareaoftheskinandthestudentwasrelievedofpain.

Explain. (2mks)

6. Inanexperiment,afewdropsofconcentratednitricacidwereaddedtoaqueous

iron(II)sulphateinatest–tube.Excesssodium hydroxidesolutionwasthen

addedtothemixture.

a) Statetheobservationsthatweremadewhen:

i) Concentratednitricacidwasaddedtoaqueousiron(II)sulphate (1mk)

ii) Excesssodium hydroxidewasaddedtothemixture. (1mk)

b) Writeandionicequationforthereactionwhichoccurredin(a)(ii)above. (1mk)

7. a) Usetheinformationgivenbelowtodrawalabeleddiagram ofan

electrochemicalcellthatcanbeconstructedtomeasuretheelectromotive

forcebetweenGandJ.

G2+(aq)+2e G(s);E=-0.74V

J2+(aq)+2e J(s);E=-0.14V

b) CalculatetheEvalueforthecellconstructedin(a)above. (1mk)

8. Explainwhythereisgeneralincreaseinthefirstionizationenergiesofthe

elementsinperiod3oftheperiodictablefrom lefttoright. (2mks)

9. Studytheflowchartbelowandanswerthequestionthatfollows.

Excess
Ag2o

Solution
K

White
Solid

Solid
L

Browngas
+GasM

Heat
strongly

1.Warm
2.Filter

3.CoolFiltrate
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Identify: (3mks)

a) SolutionK

b) SolidL

c) GasM

9. Thethermochemicalequationsfortheformationofhydrogenperoxideunder

standardconditionsare:

H2(g)+O2(g) H2O2(g);ΔHθf=-133kJmol-1

H2(g)+O2(g) H20(l);ΔHθ=-188kJmol-1

Writethethermochemicalequationforthemolarheatofvaporizationof

hydrogenperoxide. (2mks)

10. Theset-upbelowwasusedtocollectadrysampleofagas.

Givetworeasonswhytheset-upcannotbeusedtocollectcarbon(IV)oxidegas.(2mks)

12. a) StatetheCharleslaw (1mk)

b) Thevolumeofasampleofnitrogengasatatemperatureof291Kand

1.0x105Pascal’swas3.5x10-2m3.Calculatethetemperatureatwhich

thevolumeofthegaswouldbe2.8x10-2m3at1.0x105Pascal. (2mks)

13. a) nametheprocessthattakesplacewhen:

(i) Crystalsofzincnitratechangeintosolutionwhenexposedtoair (1mk)

(ii) Analcoholreactswithanorganicacidinthepresenceofacatalyst

toform asweetsmellingcompound. (1mk)
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b) Propanecanbechangedintomethaneandethaneasshownintheequationbelow;

CH3CH2CH3(g) Hightemperature CH4(g)+C2H4(g)

Nametheprocessundergonebypropane. (1mk)

14. a) Distinguishbetweennuclearfissionandnuclearfusion. (2mks)

b)Describehowsolidwastescontainingradioactivesubstancesshouldbe

disposedof. (1mk)

15. a) Explainwhypermanenthardnessinwatercannotberemovedbyboiling. (2mks)

b) Nametwomethodsthatcanbeusedtoremovepermanenthardness

from water. (1mk)

16 ThetablebelowshowstheteststhatwerecarriedoutonsolidNandthe

observationsmade.

I Test Observations

II Dilutehydrochloricacidwasaddedto

solidN.

Acolourlesssolutionwas

formed.

III Tothecolourlesssolutionobtained

intestII,excesssodium hydroxide

solutionwasadded.

Awhiteprecipitatewasformed

whichdissolvedtoform a

colourlesssolution.

Writetheformulaoftheanionin;

a) SolidN (1mk)

b) ThecolourlesssolutionformedintestIII (1mk)

17. Therelativeformulamassofahydrocarbonis58.Drawandnametwopossible

structuresofthehydrocarbon(C=12.0;H=1.0) (3mks)

18. startingwithsodium metal,describehowasampleofcrystalsofsodium hydrogen

carbonatemaybeprepared. (3mks)
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19 Theflowchartbelowshowsstepsusedintheextractionofzincfrom oneofitsores.

a)Nametheprocessthatisusedinstep2toconcentratetheore. (1mk)

b)Writeanequationforthereactionwhichtakesplaceinstep3. (1mk)

c)Nameoneuseofzincotherthangalvanizing. (1mk)

20. Analcoholhasthefollowingcompositionbymass:hydrogen13.5%,oxygen

21.6%andcarbon64.9%

a) Determinetheempiricalformulaofthealcohol(C=12.0;H=1.0’)=16.0). (2mks)

21. a) Whenbrineiselectrolyzedusinginertelectrodes,chlorinegasisliberated

attheanodeinsteadofoxygen.Explainthisobservation. (2mks)

b) Nametheproductformedatthecathode. (1mk)

22. 6.84gofaluminium sulphateweredissolvein150cm3ofwater.Calculatethe

molarconcentrationofthesulphateionsinthesolution.(Relativeformulamass

ofaluminium sulphateis342)

23. Thetablebelowshowstherelativemolecularmassesandtheboilingpointsof

pentaneandpropan-1-01

Explainwhytheboilingpointofpropane1-1-01ishigherthanthatofpentane. (2mks)

24. Stateandexplaintheobservationsmadewhenexcessammoniagasreactswith

chlorinegas (3mks)

RelativemolecularmassBoilingpoint(oC)

Pentane 72 36

Propan-10-1 60 97

Zinc
carbonateore

Powderedzinc
carbonateore

Concentrated
zinccarbonate
ore

Zincmetal Zincoxide

Crushing
Step1 Step2

Step3Hea
t Ga

s

Coke
Step
4
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25. Thediagram belowshowsastudent’sset-upforthepreparationandcollection

ofhydrogengas.

(a)Howwouldthefinalvolumeofhydrogengasproducedbeaffectedif80cm3

of0,75M hydrochloricacidwasused? (1mk)

(b)Giveareasonwhyhelium isincreasinglybeingpreferredtohydrogenin

weatherballoons.

26. ThetablebelowshowsthenumberofvalenceelectronsoftheelementP,QandR.

Element P Q R

Numberofvalenceelectrons3 5 2

a) ExplainwhypandRwouldnotbeexpectedtoform acompound. (1mk)

b) WriteanequationtoshowtheeffectofheatonthecarbonateofR (1mk)

c) Writetheformulaforthemoststableionorq. (1mk)

27. Thediagram belowformulaforthemoststableionofQ. (1mk)

Onthesameaxis,sketchthegraphforthedecompositionofhydrogenperoxide

whenmanganese(IV)oxideisadded. (2mks)
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28. Duringtheelectrolysisofaqueoussilvernitrate,acurrentof5.0awaspassed

throughtheelectrolysisfor3hours.

a) Writetheequationforreactionwhichtookplaceattheanode. (1mk)

b) Calculatethemassofsilverdeposited(Ag=108;IF=96500C) (2mks)

29 Thediagram belowisasectionofamodelofthestructureofelementT.

a)StatethetypeofbondingthatexistsinT. (1mk)

b)InwhichgroupoftheperiodtabledoeselementTbelong?Giveareason.(2mks)

30. Belowisasketchofagraphshowingthechangeinviscosity?(Easeofflow)

withtemperaturewhensolidsulphurisheated.

Describewhathappenstothesulphurmoleculeswhensulphurisheatedfrom 1500C

toabout2000C.
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CHEMISTRYPAPER233/1
KCSE2008QUESTIONS

1. Asmallcrystalofpotassium manganate(VII)wasplacedinabeakerwater.The

beakerwasleftstandingfortwodayswithoutshaking.Stateandexplainthe

observationsthatweremade. (2mks)

2. Whenahydratedsampleofcalcium sulphateCaSO4XH2Owasheateduntilall

thewaterwaslost,thefollowingdatarecorded;

Massofcrucible = 30.296g

Massofcrucible+hydratedsalt = 33.111g

Massofcrucible+anhydroussalt= 32.781g

Determinetheempiricalformulaofthehydratedsalt(Relativeformulamassof

CaSO4=136,H2O=18). (3mks)

3. Completethefollowingtablebyfillinginthemissingtestandobservations

(3mks)

No. Gas Test Observation

I Chlorine Putamoistredlitmus

paperintothegas

II Sulphure(IV)oxide Paperturnsgreen

III Butane Addadropofbromine

water

4. Thestructureofadetergentis

H H H H H H H H H H H H H

H-C-C-C- C-C-C-C-C-C-C -C- C--C-COO-Na-1

H H H H H H H H H H H H H

a) Writethemolecularformulaofthedetergent. (1mk)

b) Whattypeofdetergentisrepresentedbytheformula? (1mk)
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c) Whenthistypeofdetergentisusedtowashlineninhardwater,spots

(mks)areleftonthelinen.Writetheformulaofthesubstanceresponsible

forthespots (1mk)

5. Phosphoricacidismanufacturedfrom calcium phosphateaccordingtothe

followingequation.

Ca3(PO4)2(s)+3H2SOv(l) 2H3PO4(AQ)+3CaSO4(S)

Calculatethemassin(Kg)ofphosphoricacidthatwouldbeobtainedif155Kg

ofcalcium phosphatereactedcompletelywiththeacid

(Ca=40,P=31,S=32,O=16,H=1) (2mks)

6. Thestructurebelowrepresentsasweetsmellingcompound

O

CH3 CH2 CH2 C O CH2 CH2 CH3.

Givethenamesofthetwoorganiccompoundsthatcanbeusedtopreparethis

compoundinthelaboratory. (2mks)

7. a) Whatareisotopes? (1mk)

b) Determinethenumberofneutronsin18

O.
8 (1mk)

8. a) Statetheobservationmadeattheendoftheexperimentwhenamixture

ofironpowderandsulphurisheatedinatesttube. (1mk)

b) Writeanequationforthereactiontheproductin(a)aboveanddilute

hydrochloricacid. (1mk)

c) Whenamixtureofironpowderandsulphurisheated,itglowsmore

brightlythanthatofironfillingsandsulphur.Explainthisobservation

(1mk)

9. Zincreactswithbothconcentratedanddilutesulphuric(VI)acid.Writeequations

fortworeactions. (2mk)

10. Whenmagnesium wasburntinair,asolidmixturewasformed.Onadditionof

watertothemixtureagaswhichturnedmoistredlitmuspaperbluewasevolved.

Explaintheseobservations.
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11. Thetablebelowgivesatomicnumbersofelementsrepresentedbthelettersa,B,

CandD.

Element A B C D

Atomicnumber15 16 17 20

Usetheinformationtoanswerthequestionsthatfollow.

a) NamethetypeofbondingthatexistsinthecompoundformedwhenAand

Dreact (1mk)

b) Selecttheletterwhichrepresentsthebestoxidizingagent.Giveareason

foryouranswer. (2mks)

12. Inanexperiment,atest-tubefullofchlorinewaterwasinvertedinchlorinewater

asshowninthediagram belowandthesetupleftinsunlightforoneday.

Afteroneday,agaswasfoundtohavecollectedinthetest-tube

a) Identifythegas.

b) WhatwillhappentothePHofthesolutioninthebeakerafteroneday?Give

anexplanation. (2mks)

Chlorinewater
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13. Inalaboratoryexperimenthydrogengaswaspassedoverheatedcopper(II)oxide

asshownthediagram below.

Describeachemicaltestthatcanbeusedtoidentifytheproducte. (2mks)

14. Samplesofurinefrom threeparticipantsF,GandHataninternationalsports

meetingwerespottedontoachromatographypaperalongsidetwofrom illegal

drugsA1andA2.

Achromatogram wasrunusingmethanol.Thefigurebelowshowsthechromatogram.

a) Identifytheathletewhohadusedanillegaldrug. (1mk)

b) Whichdrugismoresolubleinmethanol? (1mk)

15. ThetablebelowgivesthesolubilitiesofsubstancesJ,KandLatdifferent

temperatures

Substance Solubilityingrammesper100gwaterat

00C 200C 400C 600C

J

K

L

0.334

27.60

35.70

0.16

34.0

36.0

0.097

40.0

40.0

0.0058

45.5

37.3

Selectthesubstancewhich,whendissolvedinwater,heatisgivenout.Give

areason (2mks)
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16. Startingwithcoppermetal,describehowasampleofcrystalsof

copper(II)chloridemaybepreparedinthelaboratory. (3mks)

17. AcompoundwhosegeneralformulaisM(OH)3reactsasshownbytheequationbelow.

M (OH)3(s)+OH(aq) M (OH)4(aq)

M (OH)3(s) +3H+
(aq) M3+

(aq)+3H2O(i)

(a) WhatnameisgiventocompoundswhichbehavelikeM(OH)3inthetwo

Reactions (1mk)

(b) NametwoelementswhosehydroxidesbehavelikethatofM (2mks)

18. Thegridbelowispartoftheperiodictable.Useittoanswerthequestionsthat

follow,(thelettersarenottheactualsymbolsoftheelements).

a) IndicateonthegridthepositionofanelementrepresentedbyletterV

whoseatomicnumberis14. (1mk)

b) SelectaletterwhichreactionbetweenQandT. (1mk)

19. Selectaletterwhichrepresentsamonoatomicgas. (1mk)

Zn1+(aq)+2e- Zn(s) -0.76

Pb2+(aq)+2e- Pb(s) -0.13

Ag+(aq)+e- Ag(s) +0.80

Cu2+(aq)+2e- Cu(s) +0.30

a) Writethecellrepresentationfortheelectrochemicalcellthatwouldgive

thehighestE (1mk)

b) Stateandexplaintheobservationsmadewhenacopperrodisplacedina

beakercontainingsilvernitratesolution. (2mks)

N Q

P

T U

SR
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20. a) StatetheGraham’slawdiffusion. (1mk)

b) ThemolarmassesofgasesW andXare16.0and44.0respectively.Ifthe

rateofdiffusionofW throughaporousmaterialis12cm3s-1calculatethe

rateofdiffusionofXthroughthesamematerial. (2mks)

21. Thediagram belowrepresentsanexperimentthatwassetuptoinvestigate

movementofionsduringelectrolysis.

Whenthecircuitwascompleted,itwasnoticedthatabluecolourspreadtowards

theright.

a) Explainthisobservation (2mks)

b) Writetheequationforthereactionthatoccurredattheanode. (1mk)

22. Thediagram belowispartofasetupusedinthelaboratorypreparationofagas.

Completethediagram toshowhowadrysampleofthegascanbecollected.

(3mks)

Concentrated
Sulphuric(VI)acid

Sodium
chloride
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23. Inaclosedsystem,aqueousiron(III)chloridereactswithsulphidegasasshown

intheequationbelow.

2FeCl3(aq)+H2S(g) 2FeCl2(aq)2HCl(aq)+S(s)

Stateandexplaintheobservationthatwouldbemadeifdilutehydrochloricacidis

addedtothesystem atequilibrium. (2mks)

24. a) Aradioactivesubstanceemitsthreedifferentparticles.

Givethesymboloftheparticlewiththehighestmass. (1mk)

b) (i) FindthevaluesofZ1andZ2inthenuclearequationbelow

Z1 1 94 140 1

U + n Sr+ xe+2n
92 0 38 Z0 0

iii) Whattypeofnuclearreactionisrepresentedinrepresentedinb(i)above?

(1mk)

Time(minutes)

Givethenameofthe:

a) Processtakingplacebetweent0andt1. (1mk)

b) Energychangethatoccursbetweent3andt4

26. WhensolidB1washeated,agaswhichformedawhiteprecipitatewhenpassed

throughlimewaterwasproduced.Theresiduewasdissolvedindilute

nitric(V)acidtoform acolourlesssolutionB2.whendilutehydrochloricacid

wasaddedtosolutionB2awhiteprecipitatewhichdissolvedonwarningwas

formed.

a) Writetheformulaofthe;

I CationinsolidB1 (1mk)

T
e

m
p

e
ra

tu
re

(0
C

)

t0 t1 t2 t3 t4
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II anioninsolidB1 (1mk)

b) Writeanionicequationforthereactionbetweentheresdueanddilute

nitric(V)acid. (1mk)

27. Inanexperimenttodeterminethepercentageofmagnesium hydroxideinan

anti-acid,asolutioncontaining0.50goftheanti-acidwasneutralizedby23.0cm3

of0.010m hydrochloricacid(Relativeformulamassofmagnesium hydroxide=58)

a) Massofmagnesium hydroxideintheanti-acid; (2mks)

b) Percentageofmagnesium hydroxideintheanti-acid (1mk)

28. Duringtheextractionofaluminium from itsores;theoreisfirstpurifiedto

obtainalumina.

a) Name

(i) SubstanceC1 (1mk)

(ii) ProcessD1 (1mk)

b) Givetworeasonswhyaluminium isusedextensivelyinthemakingof

cookingpans. (1mk)

29. AcertainmassofametalE1reactedwithexcessdilutehydrochloricacidat25oC.

Thevolumeofhydrogengasliberatedwasmeasuredafterevery30seconds.The

resultswerepresentedasshowninthegraphbelow.

a) Nameonepieceofapparatusthatmayhavebeenusedtomeasurethe

volumeofgasliberated. (1mk)

b) (i) Onthesameaxis,sketchthecurvethatwouldbeobtainedifthe

experimentwasrepeatedat350C. (1mk)

(ii) Explaintheshapeofyourcurveinb(i)above. (1mk)

Alumin
a

Liquid
Alumin
a

Molten
Alumin
a

Oxygen

Step1

C1Heat

Step2

Process
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30. Crudeoilcontainssulphur.Whatwouldbetheeffecttotheenvironmentofusing

fuelcontainingsulphur? (1mk)

31. Studytheflowchartbelowandanswerthequestionsthatfollow.

a) Givethenameoftheprocessthattakesplaceinstep1. (1mk)

b) Give;

(i) ThenameofsubstanceG1

(ii) OneuseofsubstanceF1

CHEMISTRYPAPER233/1

Calcium
oxide

Colourles
ssolution

Substanc
e

F1

Substanc
e

G1

Step1 Step2

ExcessCarbon(IV)
oxide

Dilute
Hydrochloricacid

Heatto

Step3
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KCSE2009QUESTIONS

1. TheionizationenergiesforthreeelementsA.BandC areshowninthetablebelow:

Element A B C

Ionisationenergy

(kJ/mole)

519 418 494

a)Whatismeantbyionizationenergy? (1mk)

b)Whichelementisthestrongestreducingagent?Giveareason.

(2mks)

2. Hardnessofwatermayberemovedbyeitherboilingoradditionofchemicals

a) writeanequationtoshowhowboilingremoveshardnessofwater.

(1mk)

b) nametwochemicalsthatareusedtoremovehardnessofwater.

(2mks)

3. Theatomicnumberofsulphuris16.

Writetheelectronarrangementofsulphurinthefollowing:

(2mks)

a)H2s;

b)SO2
3

4. Anexperimentwassetupasshowninthediagram below:

Burning
candle

Topump

U–tube

Icecold
water

SubstanceD
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a)IdentifysubstanceD.

(1mk)

b)Describehowtheotherproductoftheburningcandlecouldbeprevented

from gettingintotheenvironment.

(2mks)

5. Intermsofstructureandbonding,explainwhythemeltingpointofoxygen

ismuchlowerthanthatofsodium.

(3mks)

6. AnisotopeofelementEhas34neutronsanditsmassnumberis64.Eformsa

cationwith28electrons.Writetheformulaofthecationwith28electrons.

Writetheformulaofthecationindicatingthemassandatomicnumbers.

(1mk)

7. Whenaluminium oxidewaselectrolysed,1800kgofaluminium metal

wereobtained.

a)Writeequationfortheformationofaluminium metal

(1mk)

b)Calculatethequantityofelectricityinfaradaysused(Al=27)

(2mks)

8. Usingdots(.)andcrosses(x),showbondingin:

a) Thecompoundformedwhennitrogenreactswithfluorine

(AtomicnumbersF=9,N=7);

(1mk)

b) Sodium oxide.

(AtomicnumbersNa=11,0=8) (1mk)
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9. a) whatismeantbymolarheatofsolution?

(1mk)

b) Thelatticeenergyofsodium bromideandhydrationenergiesofsodium

andbromideionsare:733,406and335kJmol-1respectively.

i) Completetheenergycyclediagram belowbyinsertingthevaluesof

H1,H2,andH3 (1½mks)

ii) Determinethemolarheatofsolutionofsolidsodium bromide.

(½ mk)

10. Hydrogenandoxygencanbeobtainedbyelectrolysisofacidifiedwater.

Usingequationsforthereactionsattheelectrodes,explainwhythevolumeof

hydrogenobtainedistwicethatofoxygen.

(2mks)

11. Startingwith50cm3of2.8M sodium hydroxide,describehowasampleof

puresodium sulphatecrystalscanbeprepared.

(3mks)

12. Thestandardreductionpotentialsoftwohalf–cellsare:



104
Formarkingschemes,call/Whatsapp-0746711892

Ag+
(aq) +e AG(s); E=0.80V

2H2O(l)+2e H2(g)+2OH(aq);E1 =0.83V

Drawalabelleddiagram ofanelectrochemicalcellthatcanbeconstructed

usingthetwohalf–cells (3mks)

13. When8.53ofsodium nitratewereheatedinanopentest-tubethemassofoxygen

gasproducedwas0.83g.Giventheequationofthereactionas

2NaNO3(s) 2NaNO2(s)+O2(g)

Calculatethepercentageofsodium nitratethatwasconvertedtosodium nitrite

(Na=23.0N=14.0O=16.0) (3mks)

14. a) Drawandnamethestructureofthecompoundformedwhenonemoleof

ethynereactswithonemoleofhydrogenbromide.

(2mks)

b) DrawthestructuresofthealkyneswhosemolecularformulaisC4H6

(1mk)

15. Astudentusedthesetupshowninthediagram belowinordertostudythe

reactions

ofsomemetalswithsteam.Theexperimentwascarriedoutfortenminutes

a) WhatobservationwouldbemadeifgasFisignited? (1mk)

GasF
Cottonwool
soakedin
water

Heat

Magnesiu
m ribbon
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b) Whentheexperimentwasrepeatedusingironpowderinsteadof

magnesium

ribbonverylittlegasFwasobtained.

i) Giveareasonforthisobservation (1mk)

ii) Whatchangeintheconditionsoftheexperimentshouldthestudent

havemadeinordertoincreasethevolumeofgasFProduced?

(1mk)
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16. Thesolubilitycurveofpotassium nitrateisshownbelow.

a) Determinethesolubilityofpotassium nitrateat500C (1mk)

b) Determinethemolarconcentrationofsaturatedpotassium nitrateat500C

(K=39.00=16.0N=14.0anddensityofwater1g/cm3).

(2

mks)
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17. Thestructureofmethanoicacidis

What isthetotalnumberofelectronsusedfor

bondinginamoleculeof

methanoicacid?Givereasons. (2mks)

18. Bottlesofsodium carbonate,sodium chlorideandsugarhavelosttheirlabels.

Astudentpreparesandtestsanaqueoussolutionofasamplefrom eachbottle.

Theresultsobtainedareasshowninthetablebelow.

Bottle PH ElectricalConductivity Correctlabel

1 7 Conducts

Temperature0C

S
o

lu
b

ili
ty

g
/1

0
0

g
w

a
te

r
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2 7 Doesnotconduct

3 10 conducts

Completethetablebyfillingthecorrectlabelforeachbottle. (3mks)

19. Thefigurebelowrepresentsthesetupthatwasusedtocrackanalkane.

a) Whatwasthepurposeofthesand?

(1mk)

b) Aftersometime,acolourlessgasGcollectedinthetest-tube.

Describeachemicaltestandtheobservationsthatwouldbemadein

orderedtoidentifytheclassofcompoundstowhichgasGbelongs.

(2mks)

20. Classifythefollowingprocessesaseitherchemicalorphysical.

(3mks)

Process Typeofchange

a)Heatingcopper(II)sulphate

crystals

b)Obtainingkerosenefrom

crudeoil

c)Souringofmilk

Gas

WaterHeat Hea
t

Alkene
Sand
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21. Givethenameoftheproductformedwhenmagnesium reactswithphosphorus.

(1mk)

22. astudentaddedverydilutesulphuric(VI)acidtofoursubstancesandrecordedthe

observationsshowninthetablebelow.

Test Substance Gasgivenoff

1 Sodium Yes

2 Iron No

3 Carbon Yes

4 Copper No

Forwhichtestsaretheobservationswrong?Explain

(3mks)

23. Usetheflowchartbelowtoanswerthequestionsthatfollow.

a)

What

observationwouldbemadeinstepI? (1mk)

b) Nameanothersubstancethatcouldbeusedinstep2. (1mk)

c) GivethenameofsubstanceH. (1mk)
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24. Theboilingpointsofsomecompoundsofhydrogenwithsomeelementsingroups

4and6oftheperiodictablearegivenbelow.

Compound Boilingpoint

(0C)

Compound Boiling

point(0C)

CH4 -1640 H2O 100.0

SIH4 -112.0 H2S -61.0

a) WhichofthecompoundsCH4andSIH4hasstrongerintermolecularforces?

(1mk)

b) ExplainwhytheboilingpointsofH2OandH2Sshowdifferenttrendsfrom

thatofCH4andSIH4 (2mks)

25. Foreachofthefollowingreactions,statetheobservationandwritetheformula

oftheCompoundresponsiblefortheobservation:

a) Brominewaterisaddedtoaqueouspotassium iodide; (1½mks)

b) Excessaqueousammoniaisaddedtocopper(II)hydroxide(precipitate).

(1½mks)

26. Thegraphbelowshowstherelationshipbetweenpressureandthetemperature

ofagasinafixedvolumecontainer.

Pressure

(Pa)

Temperature(0C)

a) Statetherelationshipbetweenpressureandtemperaturethatcanbe

deducedfrom thegraph. (1mk)

b) Usingkinetictheory,explaintherelationshipshowninthegraph.

(2mks)
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27. Thefollowingreactionisinequilibrium inaclosedcontainer

C(s)+H2O(g) . CO(g)+H2(g)

Stategivingreasonshowanincreaseinpressurewouldaffecttheamountof

hydrogen. (2mks)

28. Theenergyleveldiagram belowshowstheeffectofacatalystonthereactionpath.

a) WhatdoespointM represent? (1mk)

Reactioncoordinates

Uncatalyse
d

Catalysed

products

Energy
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CHEMISTRYPAPER233/1

KCSE2010QUESTIONS

1.

a) Distinguishbetweenadeliquescentandahygroscopicsubstance.

(2mks)

b) Giveoneuseofhygroscopicsubstanceinthelaboratory.

(1mk)

2.a)Whatismeantbytheterms:

(2mks)

a.element

b.atomicnumber

b)Theformulaforachlorideoftitanium isTiCl3.Whatistheformuaof

itssulphate? (1mk)

3.Whatisthenamegiventoeachofthefollowing:

a)Abilityofametaltobemadeintoawire: (1mk)

b)Minimum energyrequiredforachemicalreactiontostart;

(1mk)

c)Typeofforcethatholdatomsofnoentogether?

(1mk)

4.Drawthestructureandgivethenameofthethreealkalinehavingmolecular

formulaC5H10 (3mks)

5.Hydratecobalt(II)chlorideexistsaspinkcrystalsandanhydrouscobalt(II)chloride

isabluepowder.Describealaboratoryexperimentthatcanbeusedtoshowthatthe

actionofheatonhydratedcobalt(II)chlorideisareversiblereaction.

(3mks)
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6.Aluminium oxidereactswithbothacidsandbases.

a)Writeanequationforthereactionbetweenaluminium oxideandhydrochloricacid.

(1mk)

b)Usingtheequationin(a)above,calculatethenumberofmolesofhydrochloric

acidthatwouldreactcompletelywith153.0gofaluminium oxide.

(AL=27.0,0=16.0) (2mks)

7.Completethetablebelowbywritingthepoductformedattheelectrodesduring

theelectrolysisoftheelectrolytesgiveninthetable.

(3mks)

Electrolyte Productat

anode

Productatcathode

Aqueoussodium

sulphateusinginert

electrodes oxygen

(1/2

mk)

Hydrogen

(1/2

mk)
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Aqueouscopper(II)

sulphateusing

copperelectrodes Copperions

(1mk)

Coppermetal

(1

mk)

8.Thepressureofnitrogengascontainedina1dm3cylinderat-1960Cwas107Pascals.

Calculatethe:

a)Volumeofthegasat250Cand105Pascals. (1½

mks)

b)Massofnitrogengas(Molarvolumeofgasis24dm3,N=14.0) (1

½mks)

9.Carbon-14,14
6C,isusedincarbondating.Itdecaystoform nitrogen,14

7N.The

graphbelowshowstheamountofcarbon-14leftinasampleagainstitsageinyears.
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a)Writeanuclearequationforthedecayprocessofcarbon-14.

(1mk)

b)From thegraph,determinethe;

i) Half-lifeofcarbon-14; (1mk)

ii) Percentageofcarbon-14inasamplewhoseageis1950years.

(1mk)

10.Thefigurebelowshowsanenergycycle.

H2(g)+O2(g)

ΔH1=-187.8kJmol1
H2O2(l)

ΔH2=-285.8kJmol-1 ΔH3

H2O(l)+½O2(g)

a)GivethenameoftheenthalpychangeΔH1. (1mk)

b)DeterminethevalueofΔH3. (2mks)

11.Hydrogensulphideisahighlytoxicandflammablegas.Itisnormallypreparedin
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afumechamber.

a)Nametworeagentsthatcanbeusedtopreparehydrogensulphideinthe

laboratory.

(1mk)

b)Oneoftheusesofhydrogensulphideistoproducesulphurasshowninthe

followingequation;

2H2S(g)+SO2(g) 3S(s)+2H2O(l)

Identifythereducingagentinthisreactionandgiveareasonforyouranswer.

(1mk)

c)Otherthanproductionofsulphuric(IV)acid,stateonecommercialuseofsulphur.

(1mk)

12.Abeakercontained75.0cm3ofaqueouscopper(II)sulphateat23.70C.whenscrap

ironmetalwasaddedtothesolution,thetemperatureroseto29.30C.

a)Writeanionicequationforthereactionthattookplace. (1mk)

b)Giventhatthemassofcopperdepositedwas5.83g,calculatethemolarenthalpy

changeinkJmol-1.(specificheatcapacityofsolution=4.2Jg-1K-1,densityof

solution1.0gcm-3,Cu=63.5) (2mks)

13.Someanimalandvegetableoilsareusedtomakemargarineandsoap.Givethe
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reagentsandconditionsnecessaryforconvertingtheoilsinto:

a)Margarine (2mks)

b)Soap (1mk)

14.Usingelectronsintheeoutermostenergylevel,drawthedot(.)andcross(x)

diagramsforthemoleculesH2OandC2H4.(H=1,C=6,O=8) (2mks)

i)H2O

ii)C2H4

b)TheformulaofacomplexionisZn(NH3)4
2+.Namethetypeofbondthatislikely

toexistbetweenzincandammoniainthecomplexion. (1mk)

15.Carbon(II)oxideisdescribedasa“silentkiller”

a)Stateonephysicalpropertyofcarbon(II)oxidethatmakesita“silentkiller”

(1mk)

b)Stateandexplainonechemicalpropertythatmakescarbon(II)oxidepoisonous

tohumanbeings

(2mks)

16.Asampleoffertilizerissuspectedtobecalcium ammonium nitrate.Describe

chemicaltestsforeachofthefollowingionsinthesample:

a)Calcium ions; (2mks)

b)Ammonium ions.

(1mk)

17.Analysisofacompoundshowedthatithadthefollowingcomposition:69.42%
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carbon,4.13%hydrogenandtherestoxygen.

a)Determinetheempiricalformulaofthecompound.(C=12.0,H=1.0,O=16.0)

(2mks)

b)Ifthemassofonemoleofthecompoundis242,determineitsmolecular

formula

(1mk)

18.Thediagram belowrepresentssetupforlargescalemanufactureofhydrochloricacid.

Studyitandanswerthequestionsthatfollow.

a)NamesubstanceX (1mk)

b)Whatisthepurposeoftheglassbeads? (1mk)
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c)Givetwousesofhydrochloricacid.

(1mk)

19.Thehalfequationsinvolvedinacellare:

2H2O(l)+2e=H2(g)+2OH-
(aq):Eθ=-0.83V

O2(g)+2H2O(l)+4e=4OH-
(aq):Eθ=+0.40V

a)Writetheoverallequationfortheelectrochemicalcell. (1mk)

b)Calculatehee.m.f.generatedbyabatteryconsistingoftencells.

(1mk)

c)Stateoneenvironmentadvantageofusingthesecellsinspacecrafts.

(1mk)

20.Inanexperimenttopreparenitrogen(I)oxide,ammonium nitratewasgently

heatedinaflask.

a)Writetheequationforthereactionthattookplaceintheflask. (1mk)

b)Stateandexplainhowthegaswascollected.

(1mk)

c)Asampleofthegaswastestedwithdampblueandredlitmuspapers.What

observationsweremade?

21.TheuseofCFCshasbeenlinkedtodepletionoftheozonelayer.
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a)WhatdoesCFCstandfor?

(1mk)

b)Explaintheproblem associatedwiththedepletionoftheozonelayer

(1mk)

c)Stateanotherenvironmentproblem causedbyCFCs (1mk)

22.Nitrogenandhydrogenreacttoform ammoniagasasshowninthefollowing

equation:

N2(g)+3H3(g) 2NH3(g):ΔHisnegative

a)Thefigurebelowshowshowthepercentageofammoniagasintheequilibrium

mixturechangewithtemperature.

Explainwhythepercentageofammoniagaschangeasshowninthefigure.

(2mks)

b)Ontheaxesbelow,sketchagraphshowinghowthepercentageofammoniagasin

equilibrium mixturechangeswithpressure.
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23.Thecurvesbelowshowshowtheelectronicconductivityofhydrochloricand

ethanoicacidsvarywithconcentration.

Explainwhytheelectricalconductivityof0.01M hydrochloricacidsishigherthan

thatof0.01M ethanoicacid. (2mks)

24.Describehowasolidsampleofthedoublesalt,ammonium iron(II)sulphate,can

bepreparedusingthefollowingreagents;Aqueousammonia,sulphuric(VI)acid

andironmetal. (3mks)

25.Asampleofriverwaterwasdividedintothreeportions.Thetablebelowshowsthe

testcarriedoutontheportionsandtheobservationsmade.

Test Observation Inference

Tothefirstportion,1cm3 Nolatherformed
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ofsoapsolutionwas

added

Thesecondportionwas

boiled,cooledand1cm3

ofsoapsolutionwas

added

Nolatherformed

Tothethirdportion,

3cm3ofaqueous

sodium carbonatewas

added,themixture

filteredand1cm3of

soapsolutionaddedto

thefiltrate.

Latherformed

immediately

Completethetablebyfillingintheinferences.

(3mks)

26.Awatertrough,aqueoussodium hydroxide,burningcandle,watchclassanda

graduatedgasjarwereusedinanexperimentalsetuptodeterminethepercentage

ofactivepartofair.Drawalabeleddiagram ofthesetupattheendof

theexperiment. (3mks)

27.Theatomicnumbersofphosphorus,sulphurandpotassium are15,16and19

respectively.TheformulaeoftheirionsareP3-,S2-andK+.Theseionshavethe

samenumberofelectrons.

a)Writetheelectronarrangementfortheions.

(1mk)

b)Arrangetheionsintheorderofincreasingionicradiusstartingwiththe

smallest.Giveareasonfortheorder. (2mks)
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CHEMISTRYPAPER233/1
K.C.S.E.2011QUESTION

1. (a) Whatnameisgiventotheprocessbywhichalcoholisformedfrom

acarbohydrate? (1mk)

(b) Explainwhythesolubilityofethaneinwaterislowerthanthat

ofethanol. (2mks)

2. Completethenuclearequationbelow:

(a)
131
53

I→
131
54

Xe+…………….. (1mk)

(b) Thehalf-lifeof
131
53

Iis8days

Determinethemassof
131
53

Iremainingif50grammesdecayedfor40days.(1

mk)
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(c) Giveoneharmfuleffectofradioisotopes. (1mk)

3. Amixturecontainsammonium chloride,copper(II)oxideandsodium chloride.

Describehoweachothesubstancescanbeobtainedfrom themixture.

(3mks)

4.Thesetupbelowshowshownitrogengasispreparedinalaboratory.

(a)Describehownitrogengasusformedintheflask.

(2mk)

(b).Nitrogenisinert,stateoneuseofthegasbasedonthisproperty.

(1mk)

5.Thediagram belowrepresentspartoftheperiodictable.Useittoanswerthe

questionsthatfollow.

M Q

T V W
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a) WritetheelectronicarrangementforthestableionformedbyW.

(1mk)

(b) WriteanequationforthereactionbetweenVandQ.

(1mk)

(c) HowdotheionisationenergiesoftheelementsM andTcompare?

Explain.

6. Acertainmassofgasoccupies0.15dm3at293Kand98,648.5Pa.Calculateits

Volumeat101,325Paand273K. (2mks)

7. Whenlead(II)nitrateisheated,oneoftheproductsisabrowngas.

(a) Writetheequationofthereactionthatoccurs. (1mk)

(b)If0.290dm3 ofthebrowngaswasproduced,calculatethemassofthe

lead(II)nitratethatwasheated.(R.F.M oflead(II)nitrate=331;Molar

gasvolume=24dm3). (2mks)

8. (a) Whatismeantbyastrongacid? (1mk)

(b)Inanexperiment40cm3of0.5M hydrochloricacidwasreactedwithexcess

sodium carbonateandthevolumeofcarbon(IV)oxideproducedrecordedwith

time.Inanotherexperiment,thesamevolumeandconcentrationofethanoicacid

wasalsoreactedwithexcesssodium carbonateandthevolumeofcarbon(IV)

oxideproducedrecordedwithtime.

Onthegridbelow,sketchandlabelthecurvesifthevolumesofcarbon(IV)oxide

wereplottedagainsttime. (2mks)

V
O

L
U

M
E

O
F

C
O

2
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9.Statetworeasonswhyhydrogenisnotcommonlyusedasafuel. (2mk)

10.Duringaclassexperiment,chlorinegaswasbubbledintoasolutionof

potassium iodide.

(a) Statetheobservationsmade. (1mk)

(b) Usinganionicequation,explainwhythereactionisredox. (2mk)

11.Exhaustfumesofsomecarscontaincarbon(II)oxideandothergases.

(1mk)

(a)Explainhowcarbon(II)oxideisformedintheinternalcombustionengines.

(b)Nametwogasesotherthancarbon(II)oxidethatarecontainedinexhaust

fumesandarepollutants. (2mks)

12. Sodium hydroxidecanbepreparedbythefollowingmethods;IandII.

I.Sodium metal Coldwater Sodium hydroxide+Hydrogen

II.Concentratedsodium chloride processA Sodium hydroxide+

Chlorine+Hydrogen

(a) NametheprecautionthatneedstobetakeninmethodI. (1mk)

(b) GivethenameofprocessA. (1mk)

(c) Giveoneuseofsodium hydroxide, (1mk)

13.Distinguishbetweenthetermsdeliquescentandefflorescentasusedinchemistry (2

mk)

14.TwoorganiccompoundsPandQdecolouriseacidifiedpotassium manganate

(VII)

solutionbutonlyPreactswithsodium metaltogiveacolourlessgas.

WhichhomologousseriesdoescompoundPbelong? Giveareason. (2

mks)

15.Soapdissolvesinwateraccordingtotheequationbelow;
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NaSt ——> Na++ St- whereSt-isthestearateion.

(aq) (aq)

(a) Writetheformulaofthescum formedwhensoapisusedinhardwater.

(1mk)

(b) Writetheionicequationforthereactionthatoccurswhensodium

carbonateisusedtoremovehardnessinwater.

(1mk)

16.Ethanoicacidandethanolreactasshownintheequationbelow:

Otherthanwarming,howwouldthestateofequilibrium beestablished

withinashorttime? (1mk)

17. Thesetupbelowwasusedtoprepareagasandstudysomeofitsproperties.

Studyitandanswerthequestionsthatfollow:

(a) Stateandexplaintheobservationsmadeinthe:

(i) tubelabelledA; (1mk)

(ii) beakerlabelledB.
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(b) Stateoneprecautionthatshouldbetakenwhencarryingoutthis
experiment.

(1mk)

18. Undercertainconditions,chlorinegasreactswithsodium hydroxideto

form sodium

hypochlorite.

(a)Nametheconditionsunderwhichsodium hydroxidereactswithchlorine

toform sodium hypochlorite. (1mk)

(b)Statetwousesofsodium hypochlorite. (2mks)

19. 50kgofammonium sulphate(NH4)2SO4and30kgofureaCO(NH2)2fertilizers

wereappliedintwoequalsizesofplotsAandBtoenrichtheirnitrogencontent.

Showbyworking,whichplotwasmoreenrichedwithnitrogen.(N=14;S=32;

O=16;C=12;H=1) (3mks)

20. DescribehowthePHofanti-acid(Actal)powdercanbedeterminedin

thelaboratory (2mks)

21. Graphiteisoneoftheallotropesofcarbon.

(a) Nameoneotherelementwhichexhibitsallotropy. (1mk)

(b) Explainwhygraphiteisusedinthemakingofpencilleads. (2

mks)

22. Thetablebelowgivessomepropertiesthreeelementsingroup(VII)ofthe

periodictable.Studyitandanswerthequestionsthatfollow:

Element

Atomic

No.

MeltingPoint

(0C)

BoilingPoint

(0C)

Chlorine 17 101 -34.7

Bromine 35 -7 58.8

Iodine 53 114 184

(a) Whichelementisinliquidform atroom temperature?Giveareason. (1

mk)

(b) Explainwhytheboilingpointofiodineismuchhigherthanthatofchlorine.
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(2mks)

23. Thethermalchemicalreactionbetweencarbonandsulphurisasshownbythe

equationbelow:

C(s)+2S(s) —————> CS2(l) AH=+117.0kJmol-1.

Onthegridbelow,sketchandlabeltheenergyleveldiagram forthereaction. (2

mks)

24. Thetablebelowgivesthenumberofelectrons,protonsandneutronsinsubstances

X,YandZ.Studyitandanswerthequestionsthatfollow.

Substance Electron

s

Protons Neurons

X 10 10 10

Y 10 8 10

Z 8 8 8

(a) Whichletterrepresentsanion? (1mk)

(b) Whichofthesubstancesareisotopes?Giveareason. (2mk)

25 (a) StatetheGayLussac'sLaw. (1mk)

(b)10cm3ofagaseoushydrocarbon,C2HXrequired30cm3ofoxygenforcomplete

combustion.Ifsteam and20cm3ofcarbon(IV)oxidewereproduced,

whatisthevalueofX? (2mks)

Reactionco-

E
N

E
R

G
Y
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26. ThedatagivenbelowwasrecordedwhenMetalM wascompletelyburntinair.

M isnottheactualsymbolofthemetal.(RA.M;M =56,O==16)

Massofemptycrucibleandlid=I0.240g

Massofcrucible,;lidandmetalM =10.352g

Masscrucible,lidandmetaloxide=10.400g

(a)Determinethemassof:
(i)MetalM (1/2mk)

(ii)oxygen. (1/2mk)

(b)Determinetheempiricalformulaofthemetaloxide. (2

mks)

27. Theflowchartbelowshowssomeprocessesinvolvedintheextraction

ofzincmetal:

a)Nameoneorefrom whichzincisextracted.

(1mk)

b)WritetheequationofthereactiontakingplaceinunitII

(1mk)

c) Nametwousesofzincmetal.
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(1mk)

28. Thediagram belowshowsthebondingbetweenaluminium chloride

andammonia.

(a) Namethetypesofbonds thatexistinthe molecule.

(1mk)

(b) Howmanyelectronsareusedforbondinginthemolecule? (1mk)

29.Explainwhythefollowingsubstancesconductanelectriccurrent.

(a) Magnesium metal.

(1mk)

(b) Moltenmagnesium chloride. (1mk)

30. Asampleofriverwaterissuspectedtocontainzincandsulphateions.

Describehowthepresenceofzincionsandsulphateionscanbeestablished.

(3mks)

31. Whatnameisgiventoelementswhichappearingroup(II)oftheperiodictable?

(1mk)
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CHEMISTRYPAPER233/1
K.C.S.E.2012QUESTIONS

1. Charcoalisafuelthatiscommonlyusedforcooking.Whenitburnsitforms

twooxides.

(a) Namethetwooxides. (2mks)

(b) Stateoneuseofanyofthetwooxides.

(1mk)

2.Iron(III)oxidewasfoundtobecontaminatedwithcopper(II)sulphate.

Describehowapuresampleofiron(III)oxidecanbeobtained.

(3mks)

3.Inanexperiment,dryhydrogengaswaspassedoverheatedLead(II)Oxide

asshowninthediagram below.
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Stateandexplaintheobservationsmadeinthecombustiontube.

(3mks)

4.ThetablebelowshowspropertiesofsomeelementsA,B,CandDwhichbelong

tothesameperiodoftheperiodictable.Thelettersarenottheactualsymbolsof

theelements.

Element A B C D
Mp(°C) 1410 98 -101 660
Atomicradii(nm) 0.117 0.186 0.099 0.143
Electrical
conductivity

Poor Good Nonconductors Good

(a) Arrangetheelementsintheordertheywouldappearintheperiod.Giveareason.

(2mks)

(b) Selectthemetallicelementwhichisthebetterconductorofelectricity.Give

areason. (1mk)

5. Asampleofwaterinabeakerwasfoundtoboilat101.5°Cat1atmospheric

pressure.

Assumingthatthethermometerwasnotfaulty,explainthisobservation.

(1mk)

6. Studytheinformationinthetablebelowandanswerthequestionsthatfollow:

Salt Solubility(g/100gwater)

at40°C at60°C

CuSO4 28 38
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Pb(NQ3)2 79 98

Amixturecontaining35gofCuS04and78gofPb(N03)2inl00gofwaterat60°C

wascooled to40°C.

(a) Whichsaltcrystallisedout?Giveareason

(2mks)

(b) Calculatethemassofthesaltthatcrystallisedout.

(1mk)

7. Ammonium ionhasthefollowingstructure:

Labelonthestructure:

(a)covalentbond; (1mk)

(b)coordinate(dative)bond.

(1mk)

8.10cm3ofconcentratedsulphuric(VI)acidwasdilutedto100cm3.10cm3ofthe

Resultingsolutionwasneutralisedby36cm3of0.1M sodium hydroxidesolution.

Determinethemassofsulphuric(VI)acidthatwasintheconcentratedacid(S=32.0;

H=1.0;O=16.0). (3mks)

9.120gofiodine-131hasahalflifeof8daysanddecaysfor32days.Onthe

gridprovided,plotagraphofthemassofiodine-131againsttime.

(3mks)
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10.(a)Nametwocationsthatarepresentinhardwater. (1mk)

(b) Explainhowtheionexchangeresinsoftenshardwater.

(2mks)

11.TheempiricalformulaofAisCH2Br.Giventhat0.470gofAoccupiesavolume

of56cm3at546Kand1atmosphericpressure,determineitsmolecularformula.
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(H=1.0,C=12.0,Br=80.0,molargasvolumeatSTP=22.4dm3).

(3mks)

12.Studytheflowchartbelowandanswerthequestionsthatfollow.

(a) Nameasuitabledryingagentforammonia.

(1mk)

(b) Describeonechemicaltestforammonia.

(1mk)

(c) NameX. (1mk)

13.Adynamicequilibrium isestablishedwhenhydrogenandcarbon(IV)oxidereact

asshownbelow:

H2(g)+C02(g) H2O(g)+CO(g)

Whatistheeffectofaddingpowderedironcatalystonthepositionoftheequilibrium?

Giveareason. (2mks)

14. Distinguishbetweenionisationenergyandelectronaffinityofanelement.

(2mks)

15. Belowisarepresentationofanelectrochemicalcell.

Pb(s)/Pb2(aq)//Ag+(aq)/Ag(s)

(a) Whatdoes//represent?

(1mk)

(b) Giventhefollowing:

EoV
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Pb2+
(aq)+2e Pb(s);-0.13

Ag+
(aq)+e Ag(s);-0.80

CalculatetheE.M.Foftheelectrochemicalcell. (2mks)

16. UsethefollowinginformationonsubstancesS,T,Vandhydrogentoanswer

thequestionsthatfollow:

(i) TdisplacesVfrom asolutioncontainingVions.

(ii) HydrogenreactswiththeheatedoxideofSbuthasnoeffectonheated

oxideofV.

(a) ArrangesubstancesS,T,Vandhydrogenintheorderofincreasingreactivity.

(2mks)

(b) IfTandVaredivalentmetals,writeanionicequationforthereaction

in(i)above. (1mk)

17 Studytheenergyleveldiagram belowandanswerthequestionsthatfollow.
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(a) GivethenameofΔHA (1mk)

(b) HowcanΔHBbereduced?Giveareason.

(2mks)

18. Acidifiedpotassium manganate(VII)solutionisdecolourisedwhensulplur

(IV)oxideisbubbledthroughit.Theequationforthereactionisgivenbelow.

2H2O(1)+5S02(g)+2KMnO4(aq)—►K2SO4(aq)+2MnSO4(aq)+2H2SO4(aq)

(a)Whichreactantisoxidised?Explain.

(2mks)

(b)Otherthanthemanufactureofsulphuric(VI)acid,stateoneotheruseof

sulphur(IV)oxide. (1mk)

19. Thesetupshownbelowwasusedtoinvestigateapropertyofhydrogengas.
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Stateandexplaintheobservationthatwouldbemadeintheglasstubeifbeaker

Awasfilledwithhydrogengas. (3mks)

20. Drawandnametheisomersofpentane.

(3mks)

21. Givetwousesofthepolymerpolystyrene.

(1mk)

22. Aluminium isbothmalleableandductile,

(a) Whatismeantby?

(i) malleable; (1mk)

(ii) ductible. (1mk)

(b)Stateoneuseofaluminium basedon:

(i) malleability (1mk)

(ii) ductility (1mk)

23. Describehowthepercentagebymassofcopperincoppercarbonatecanbe

determined. (3mks)
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24. Thefollowingsetupofthreetest-tubeswasusedtoinvestigaterustingofiron.

Studyitandanswerthequestionsthatfollow.

(a) Giveareasonwhyrustingdidnotoccurintest-tubeC.

(1mk)

(b) Aluminium isusedtoprotectironsheetsfrom rusting.

Explaintwowaysinwhichaluminium protectsironfrom rusting. (2mks)

25. Describehowasolidsampleofpotassium sulphatecanbepreparedstarting

with200cm3of2M potassium hydroxide.

(3mks)

26. Describetwochemicalteststhatcanbeusedtodistinguishethanolfrom

ethanoicacid.

(3mks)

27 (a)TheelectronicarrangementoftheionofelementQis2.8.8.Iftheformula

oftheionisQ3,statethegroupandperiodtowhichQbelongs.

Group: (1/2mk)

Period: (1/2mk)

(b) Helium,neonandargonbelongtogroup8oftheperiodictable.Give:

(i)thegeneralnameoftheseelements;

(1mk)

(ii)oneuseoftheseelements.

(1mk)
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28 Theapparatusshowninthediagram belowwereusedtoinvestigatetheproducts

formedwhenconcentratedsodium chloridewaselectrolysedusinginertelectrodes.

(a) WritetheequationforthereactionthattakesplaceatelectrodeA.

(1mk)

(b) Iftheconcentratedsodium chloridewasreplacedwithdilutesodium chloride,

whatproductwouldbeformedatelectrodeA?Explain.

(2mks)

29. a)Stateandexplainwhatwouldhappenifadrybluelitmuspaperwasdropped

inagas. (1mk)

b)Byusingonlydilutehydrochloricacid,describehowastudentcandistinguish

betweenbarium sulphitefrom barium sulphate. (2mks)
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CHEMISTRYPAPER1
KCSE2013THEORY

1.Thesetupbelowcanbeusedtoprepareoxygengas.Studyitandanswerthe
questionsthatfollow.

(a)IdentifyX (1mk)

(b)Whatpropertyofoxygenmakesitpossibleforittobecollectedas

shownintheabovesetup?

(1mk)

(c)Statetwousesofoxygen (1mk)
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2.Writeequationstoshowtheeffectofheatoneachofthefollowing:
(a)Sodium hydrogencarbonate

(1mk)

(b)Silvernitrate (1mk)

(c)Anhydrousiron(II)sulphate

(1mk)

3.Describeanexperimentprocedurethatcanbeusedtoextractoilfrom nutseeds
(2mks)

4.Intermsofstructureandbonding,explainthefollowingobservations:
(a)Themeltingpointofaluminum ishigherthanthatofsodium (11/2

mk)

(b)Meltingpointofchlorineislowerthanthatofsulphur (11/2mk)

5.Thediagram belowillustratesamethodofpreparingsaltsbydirectsynthesis

(a) Thismethodcanbeusedtoprepareeitheraluminum chlorideoriron(III)

chloride.
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Explainwhyitcannotbeusedtopreparesodium chloride.

(2mks)

(b)Describehowasampleofsodium chloridecanbepreparedinthelaboratoryby

directsynthesis. (2mks)

6. (a)Astudentelectroplatedaspoonwithcoppermetal.Writeanequationforthe
processthattookplaceatthecathode.

(1mk)

(b)Calculatethetimeinminutesrequiredtodeposit1.184gofcopperifacurrent
of2ampereswasused.(1Faraday=96500coulombs,Cu=63.5). (2mks)

7. Studytheflowchartbelowandanswerthequestionsthatfollow:
water

HCl

ProcessZ

(a)Identify:

(i)X (1mk)

(ii)Y (1mk)

(b)Statetwousesofpolyvinylchloride (1mk)

8. Drawalabeleddiagram toillustratehowalpha,betaandgammaradiationscanbe

distinguishedfrom eachother.

(3mks)

9. Aqueoushydrogenchloridereactswithpotassium manganate(VII)toproduce

X

Polyvinylchloride

Y

C2H2
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chlorinegas,whileasolutionofhydrogenchlorideinmethylbenzenehasnoeffect

onpotassium manganate(VII).Explainthisobservation

(2mks)

10.Thetablebelowgivesthesolubility’sofsubstancesTandUat100cand400c.

Substance Solubilityg/100gwater

10(0c) 40(0c)

T 40 65

U 15 17

Whenanaqueousmixturecontaining55gofTand12gofUat800cwascooledto
100c,

crystalsformed.

a)Identifythecrystalsformed (1mk)

b)Determinedthemassofthecrystalsformed (1mk)

c)Namethemethodusedtoobtainthecrystals

(1mk)

11.Hydrazinegas,

H H

N N burnsinoxygentoform nitrogengasandsteam.

H H

a) Writeanequationforthereaction

(1mk)

b) Usingthebondenergiesgivenbelow,calculatetheenthalpychangefor

thereactionin(a)above (2mks)

Bond Bondenergy(kjpermole)

N≡M 944
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N-N

N-H

O=O

H-O

163

388

496

463

12.a)Whatwouldbeobservedifsulphur(IV)oxideisbubbledthroughacidified

potassium manganate (VII)

(1mk)

(b)Inanexperiment,sulphur(IV)oxidewasdissolvedinwatertoform solutionL.

(i)Whatwouldbeobservedifafewdropsofbarium nitratesolution

wereimmediatelyaddedtosolutionL?

(1mk)

(ii)WriteanionicequationforthereactionthatoccurredbetweensolutionL

andaqueousbarium nitratein(b)(i)above. (1mk)

13.TheschemebelowshoessomereactionsequencestartingwithslidN.Studyit

andanswerthequestionsthatfollows.

HCL(aq) afewdropsofNH3(aq)
StepI StepII

Mg(s) Excess
NH3(aq)

StepIV StepII

a) WritetheformulaofthecomplexioninsolutionQ.

(1mk)

Soli
d

N

Solution
P

Whit
e
solid

Colourless
SolutionQ
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b) WriteanequationforthereactioninstepIV.

(1mk)

14. (a)StatetheCharles’law (1mk)

(b)Acertainmassofgasoccupies146dm
3

at291Kand98.31kPa.

Whatwillbeitstemperatureifitsvolumeisreducedto133dm
3

at

101.325kPa? (2mks)

15. Thechromatogram belowwasobtainedfrom acontaminatedfoodsampleP.

ContaminantsQ,R,SandTaresuspectedtobeinP.Useittoanswerthe

followingquestions.

a) IdentifythecontaminantsinmixtureP. (1mk)

b) WhichisthemostsolublecontaminantinP.? (1mk)

16. Thecurvesbelowrepresentthechangeinmasswhenequalmassesofpowered

zinc

andzincgranuleswerereactedwithexcess2M hydrochloricacid.Studythem

andanswerthequestionbelow.
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Whichcurverepresentsthereactionwithzincgranules?Explainyouranswer.

(3mks)

17.Whenfuelsburnintheinternalcombustionengineathightemperature,oneofthe

productsformedisnitrogen(II)oxide.

a) Writetheequationfortheformationofnitrogen(II)oxide.

(1mk)

b) Giveareasonwhynitrogen(II)oxideisnotformedatroom temperature.

(1mk)

c) Describehowformationofnitrogen(II)oxideintheinternalcombustion

engineleadstogaseouspollution.

(1mk)

18. Theset-upbelowwasusedtoinvestigatetheproductsofburningbiogas(methane).
Studyitandanswerthequestionsthatfollow.
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a) Whatproductwillbeformedintest-tubeY? (1mk)

b) StateandexplaintheobservationswhichwouldbemadeinZ?

(2mks)

19. (a)Diamondandgraphiteareallotropesofcarbon.Whatismeantbyanallotrope?

(1mk)

(b)Explainwhygraphitecanbeusedasalubricantwhilediamondcannot.

(1mk)

20. Theplotsbelowwereobtainedwhentheatomicradiiofsomeelementsin

groupsIandIIwereplottedagainstatomicnumbers.

Explain:
a) ThetrendshownbyLi,NaandK. (1mk)

b) WhytheatomicradiiofelementsBe,Mg,andCaarelowerthanthose

ofLi,NaandK. (2mks)
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21.OnheatingapalegreensolidK,carbon(IV)oxidegasandablacksolidM were

formed.OnreactingKwithdilutehydrochloricacid,carbon(IV)oxidegasand

greensolutionSwereformed.Whenexcessaqueousammoniawasaddedto

solutionS,adeepbluesolutionwasformed.

a) IdentifythecationinsolidK (1mk)

b) IdentifythetwoonionsinsolutionS. (2mks)

22. a)Nametwooresfrom whichcopperisextracted

(1mk)

b)Duringextractionofcoppermetal,theoreissubjectedtofrothflotation.

Giveareasonwhythisprocessisnecessary. (1mk)

c)Nameonealloyofcopperandstateitsuse. (1mk)

23.When15cm3ofagaseoushydrocarbon,P,wasburntin100cm3ofoxygen,the

resultinggaseousmixtureoccupied70cm3atroom temperatureandpressure.

Whenthegaseousmixturewaspassedthroughpotassium hydroxidesolution,

itsvolumedecreasedto25cm3

a) Whatvolumeofoxygenwasusedduringthereaction?

(1mk)

b) Determinethemolecularformulaofthehydrocarbon (2mks)

24. Asolutionwasmadebydissolving8.2gofcalcium nitratetogive2litresofsolution.

(Ca=40.0;N=14.0;O=16.0)

Determinetheconcentrationofnitrateionsinmolesperlitre.

(3mks)

25. Stateandexplainwhatwouldhappenifadryredlitmuspaperwasdroppedinagas

jarofdrychlorine. (2mks)

26. Byusingaqueoussodium chloride,describehowastudentcandistinguishcalcium

ionsfrom leadions. (2mks)
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27. AstudentinvestigatedapropertyofacidsM andNbyreactingequalvolumesof

acid

M andNofthesameconcentrationwithequalvolumesof2M potassium hydroxide.

Theresultswererecordedinthetablebelow.

Acid Riseintemperature(Δ)K

M 4

N 2

a) Whichoftheacidsislikelytobeaweakacid?Explain.

(2mks)

b) Writetheequationforthereactionbetweenethanoicacidandpotassium

hydroxide. (1mk)

28. Astudentinvestigatedtheeffectofanelectriccurrentbypassingitthroughsome

substances.

Thestudentusedinertelectrodes,andconnectedabulbtothecircuit.Thetable

belowshowsthesubstancesusedandtheirstates.

Experiment Substance State

1 Potassium Carbonate Solid

2 CopperIISulphate Solution

3 Sugar Solution

4 LeadIIiodide Molten

a) Inwhichexperimentsdidthebulbnotlight? (1mk)

b) Explainyouranswerin(a)above. (2mks)

29. Asampleofhydrogengaswasfoundtobeamixtureoftwoisotopes
1
1

Hand2
1

H.

Determinetherelativemolecularmassesofthemoleculesformed,wheneachof

theseisotopesisburntinoxygen.(O=16.0)

(2mks)
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1
1

H……………

2
1

H…………..

CHEMISTRYPAPER(233/1)

KCSE2014QUESTIONS

1.ExplainhowthehotnessofaBunsenburnerflamecanbeincreased

(1mk)

2.WhendilutehydrochloricacidwasreactedwithsolidB,acolourlessgaswhich

extinguishedaburningsplintwasproduced.WhenanaqueoussolutionofsolidB

wastestedwithabluelitmuspaper,thepaperturnedred/pink.

(a)IdentifytheanionpresentinsolidB. (1mk)

(b)WriteanionicequationforthereactionbetweensolidBanddilute

hydrochloricacid.

(1mk)

3.Dryammoniagaswaspassedoverheatedlead(II)oxideandtheproductpassedover

anhydrousCopper(II)suphateasshowninthediagram below.
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State:

(a)Twoobservationsmadeinthecombustiontube. (2

mks)

(b)Thepropertyofammoniagasshowninthisexperiment (1

mk)

4.startingwithzincsulphatesolution,describehowasampleofzincoxidecan

beobtained (3

mks)

5.Explainhowconditionofelectricitytakesplaceinthefollowing.
(a)Ironmetal (1mk)

(b)Moltenlead(II)iodide (1mk)

6.100cm3ofasampleofethanegasdiffusesthroughaporouspotin100seconds.

WhatisthemolecularmassofgasQif1000cm3ofthegasdiffusesthroughthe

sameporousnotin121secondsunderthesameconditions?(C-12.0,H=1.0) (3

mks)

7.(a)Drawandnametheisomersofbutyne (2

mks)

(b)Stateoneuseofpolystyrene. (1mk)

8.Completethenuclearreactionbelow
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(a)
226

88
Q⇒

226

88
Q (1mk)

(b)Statetwousesofradioisotopesinhealth (2mks)

9.Thetablebelowshowstherelativemolecularmassesandboilingpointsofpentane

andethanoicacid

Relativemolecular

mass

Boilingpoint(oc)

Pentane 72 36

Ethanoicacid 60 118

Explainthelargedifferenceinboilingpointbetweenethanoicacidandpentane. (2

mks)

10.Oneoftheoresofcopperhasformula,CuFeS2.

(a)Describehowironintheoreisremovedduringconcentrationofcoppermetal. (1

mk)

(b)Statetwoenvironmentalproblemsassociatedwithextractionofcoppermetal.

(2mks)

11.Studytheflowchartbelowandanswerthequestionsthatfollow.
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IdentifyZandM. (2mks)

Z………………………

M……………………...

12.ThetablebelowshowsthepHvaluesofsolutionsA,B,CandD

Solution A B C D

pH 2 7 11 14

Selectsolutionsinwhichasampleoflead(II)hydroxideislikelytodissolve.Give

reasonsforeachsolutionselected.

(3mks)

13.100cm3of0.005M sulphuric(VI)acidwereplacedinaflaskandasmallquantityof

anhydroussodium carbonateadded.Themixturewasboiledtoexpelallthe

carbon(IV)oxide.

25cm3oftheresultingsolutionrequired18cm3of0.1M sodium hydroxidesolution

toneutralizeit.Calculatethemassofsodium carbonateadded.

(Na=23.0;O=16.0;C=12.0) (3mks)

14.When20cm3of1M sodium hydroxidewasmixedwith20cm3of1M hydrochloric

acid,thetemperatureroseby6.70cAssumingthedensityofthesolutionis1g/cm3

andthespecificheatcapacityofthesolutionis4.2Jg-1k-1.

(a)Calculatethemolarheatofneutralization; (2

mks)
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((b)Whentheexperimentwasrepeatedwith1M ethanoicacid,thetemperature

changeswasfoundtobelowerthanthatwith1M hydrochloricacid.Explain.(1

mk)

15.Studythesetupbelowandanswerthequestionsthatfollow

(a)Writeanequationforthereactionbetweenammoniaandcopper(II)oxide.

(1mk)

(b)Duringtheexperiment,thecolourofthecontentsinthewatertroughchanged.

Statethecolourchangeobservedandgiveanexplanation. (2

mks)

16.Ameasuringcylinderfittedwithmoiststeelwoolwasinvertedinatroughofwater

asshowninthediagram below
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(a)Stateandexplaintheobservationsmadeonthe;

i)Moiststeelwoolafterfourdays.

(1mk)

ii)Waterlevelinthemeasuringcylinderafterfourdays.

(1mk)

(b)Whatwouldbetheeffectofusingsteelwoolmoistenedwithsaltywater?

(1mk)

17.Inanexperimentonratesofreaction,potassium carbonatewasreactedwithdilute

sulphuric(Vi)acid

(a)Whatwouldbetheeffectofanincreaseintheconcentrationoftheacidonthe

rateofthereaction? (1mk)

(b)Explainwhytherateofreactionisfoundtoincreasewithtemperature.

(2mks)

18.Usethepartoftheperiodictablegivenbelowtoanswerthequestionsthatfollow

(Lettersarenottheactualsymbolsoftheelements

a)Identifytheelementthatformsgiantcovalentstructures

(1mk)

b)Identifyoneelementthatdoesnotform compounds

(1mk)

c)WritetheformulaforthenitrideofM

(1mk)
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19.Drawasetupthatcanbeusedtoseparateamixtureofsandandiodine

(3mks)

20.Inthecontactprocess,duringtheproductionofsulphur(VI)oxide,acatalystisused.

Givetworeasonswhyvanadium (V)oxideispreferredtoplatinum.

(2mks)

21.GiventhattheatomicnumberofYis13andthatofZis9:

a)WritetheelectronicarrangementofYandZ;

(1mk)

b)Drawthedot(.)andcross(x)diagram forthecompoundformedbyYandZ

(1mk)

22.Thesetupbelowwasusedtoseparateamixtureofmethanolandpropanol.Studyit

Andanswerthequestionthatfollow.

a) StatethefunctionofX (1mk)
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b) Whichliquidwillcollectfirstinthebeaker?giveareason. (2mks)

23.Studytheflowchartbelowandanswerthequestionthefollow.

Step1

NaOH(aq)

StepII

a) NametheprocessinstepI.

(1mk)

b) IdentifythereagentinstepII. (1mk)

c) Giveoneuseofethane (1mk)

24.(a)Astudentelectrolyzeddilutesodium chloridesolutionusinginertcarbon

electrodes.Nametheproductsat:

i)Anode:

ii)Cathode: (2mks)

(b)Iftheexperimentwasrepeatedusingconcentratedsodium chlorideinsteadof

dilutesodium chloridesolution,writethehalfequationattheanode.

(1mk)

25.Anorganiccompoundhadthefollowingcomposition37.21%carbon,7.75%hydrogen

andtherestchlorine.Determinethemolecularformulaofthecompound,giventhat

themolecularmassofthecompoundis65.(C=12.0;H=1.0;CL=35.5)

(3mks)

26.Cottonisanaturalpolymer.Stateoneadvantageandonedisadvantageof

thispolymer. (2mks)

27.a)Nameasuitablesolventforextractinganindicatorform flowers:

Propanoicacid
Solidsodium
propanoate

Ethane+sodium
carbonate
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(1mk)

b)Giveareasonwhythesolventnamedin(a)aboveisused

(1mk)

28.Astudentusedthesetupbelowtoprepareasampleofnitrogengas.

a)Statethefunctionofpotassium hydroxideinthesetup

(1mk)

b)GiveasuitablemetalM foruseinthecombustiontube

(1mk)

c)Giveareasonwhythenitrogengasobtainedisnotpure.

(1mk)

29.a)Whatismeantbytheterm radical? (1mk)

b)Thetablebelowcontainsatomsthatform commonradicals.Completethetable

toshowradicalsformedfrom variousatoms.

(2mks)

Element N S
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H NH+
4

O

30.Agasjarfullofchlorinewaterwasinvertedoverwaterandallowedtostandfor

sometime

a)Stateandexplaintwoobservationsmadeinthegasjaraftersometime.

(2mks)

b)Writetheequationforthereactionbetweenchlorineandhotconcentrated

potassium hydroxide (1mk)

CHEMISTRYPAPER233/1

KCSE2015QUESTIONS

1. (a) Givethenameofthefirstmemberofthealkenehomologousseries.

(1mk)

(b) Describeachemicaltestthatcanbeusedtodistinguishbutanol

from butanoicacid (2mks)
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2. (a) Nametherawmaterialfrom whichsodium isextracted.

(1mk)

(b) Giveareasonwhysodium isextractedusingelectrolysis.

(1mk)

(c) Givetwousesofsodium metal. (1mk)

3. (a) Whatismeantbylatticeenergy?

b) Studytheenergyleveldiagram belowandanswerthequestionthatfollows

Whattypeofreactionisrepresentedbythediagram?

(1mk)

4.a)StatetheBoylesLaw (1mk)

b)Agasoccupies500cm3at270Cand100,000Pa,Whatwillbeitsvolume

atO0Cand101325Pa? (2mks)

5.CalculatethemassofZincoxidethatwilljustneutralizedilutenitric(V)acid

containin12.6gofnitric(V)acidinwater.(Zn=65.0;O=16.0,H=1.0,N=14.0).

6.Describehowsodium carbonateisusedtoremovewaterhardness

(2mks)

7.Hydrogenchloridegascanbepreparedbyreactingsodium chloridewithanacid.
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(a) Writeanequationforthereactionbetweensodium chlorideandtheacid.
(1mk)

(b) Givetwochemicalpropertiesofhydrogenchloridegas (1mk)

(c) Statetwousesofhydrogenchloride (1mk)

8.WhensolidAwasheatedstrongly,itgaveoffwaterandasolidresidue.When

waterwasaddedtothesolidresidue,theoriginalsolidA,wasformed

(a) Whatnameisgiventotheprocessdescribed? (1mk)
(b) GiveoneexampleofsolidA (1mk)

9.Thesetupbelowwasusedtoinvestigatethereactionbetweendryhydrogengas

andcopper(II)oxide

a) NamesubstanceA (1mk)

b) statetheobservationmadeinthecombustiontube

(1mk)

c) Explaintheobservationstatedin(b)above.

(1mk)

10. Theatomicnumberofanelement,Tis15.

(a)WritetheelectronicconfigurationoftheionT (1mk)

(b)WritetheformulaofanoxideofT.

(1mk)
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11.Dilutesulphuric(VI)acidwaselectrolysedusingplatinum electrodes.

Nametheproductformedattheanodeandgiveareasonforyouranswer.

(2mks)

12.Thecurveshownbelowshowsthevariationoftimeagainsttemperature

forthereactionbetweensodium thiosulphateandhydrochloricacid.

a)Writetheequationforthereactionbetweensodium thiosulphateanddilute

hydrochloricacid (1mk)

b)Explaintheshapeofthecurve
(2mks)

13.Dryammoniaanddryoxygenwerereactedasshowninthediagram below

a)Whatisthepurposeoftheglasswool?
(1mk)
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b)Whatproductswouldbeformedifredhotplatinum wasintroducedintoa

mixtureofammoniaandoxygen? (1mk)

14.ThetablebelowshowsbehaviourofmetalsR,X,YandZ.Studyitand
answerthequestionsthatfollow:

Metal Appearanceon
exposuretoair

Reactioninwater Reactionwithdilute
hydrochloricacid

R slowlytarnishes Slow Vigorous

X Slowlyturnswhite Vigorous Violent

Y Nochange Doesnotreact Doesnotreact

Z Nochange Noreaction Reactsmoderately

a)Arrangethemetalsintheorderofreactivitystartingwiththemostreactive
(2mks)

b)Nameametalwhichislikelytobe
(1mk)

i X

ii Y

15.Giventhefollowingsubstances:woodash,lemonjuiceandsodium chloride.

(a) Nameonecommercialindicatorthatcanbeusedtoshowwhether
woodash,lemonjuiceandsodium chlorideareacidic,basicorneutral.

b) Classifythesubstancesin15(a)aboveasacids,basesorneutral

Acid Base Neutral
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16.Theflowchartbelowshowsvariousreactionsofaluminium metal.Studyit
andanswerthequestionsthatfollow

Ai)Otherthanwater,nameanotherreagentthatcouldbeR

(1mk)

ii)WritetheformulaofreagentQ (1mk)

b)Writeanequationorthereactioninstep5.
(1mk)

17. (a) Oneoftheallotropesofsulphurisrhombicsulphur,namethe

otherallotrope. (1mk)

(b) Concentratedsulphuric(VI)acidreactswithethanolandcopper.

Statethepropertyoftheacidshownineachcase.

(2mks)

(i) Ethanol............................................................................................

(ii) Copper............................................................................................
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18. Studythestandardelectrodepotentialsinthetablebelowandanswer

thequestionsthatfollow.

(a) Whichofthemetalsisthestrongestreducingagent?

(1mk)

(b) Whatobservationswillbemadeifasilvercoinwasdroppedinto

anaqueoussolutionofcopper(II)sulphate?Explain.

(2mks)

19. AradioactivesubstanceweighingM kgtook1900yearsfortheoriginal

masstoreduceto15kg.Giventhatthehalflifeoftheradioactivesubstance

is380years; (2mks)

(a) Determinetheoriginalmassoftheradioactivesubstance.

(b) Statetwousesofradioactivityinmedicine. .

(1mk)

20. Acrystalofiodine,heatedgentlyinatesttubegaveoffapurplevapour.

(a) Writetheformulaofthesubstanceresponsibleforthepurplevapour.

(1mk)

(b)Whattypeofbondisbrokenwhentheiodinecrystalisheatedgently?
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(1mk)

(c) Stateoneuseofiodine. (1mk)

21. Describehowsamplesoflead(II)sulphate,ammonium chlorideand

sodium chloridecanbeobtainedfrom amixtureofthethree.

(3mks)

22. Studytheflowchartbelowanduseittoanswerthequestionsthatfollows

a)NameprocessT (1mk)

b)GivetheformulaofW.

(1mk)

c)StatetwousesofX (1mk)

23.Thetablebelowispartoftheperiodictable.Thelettersarenottheactual

symbolsoftheelements.Studyitandanswerthequestionsthatfollows.

a)Selectanelementwhichisstoredinparaffininthelaboratory
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(b)HowdotheionicradiiofEandIcompare?Explain (2mks)

24. Thegraphbelowisacoolingcurveforwater.Studyitandanswerthe

questionsthatfollow

(a)ExplainwhathappenstothemoleculesofwaterintheregionBCin

termsofkinetictheory. (2mks)

(b)InwhatstateisthewaterintheregionDE?

25.Startingwithbarium nitratesolution,describehowapuresampleof



170
Formarkingschemes,call/Whatsapp-0746711892

barium carbonatecanbepreparedinthelaboratory.

(3mks)

26. Ahydrocarboncontains14.5%ofhydrogen.Ifthemolarmassofthe

hydrocarbonis56,determinethemolecularformulaofthehydrocarbon.

(C=12.0;H=1.0) (3mks)

27.(a) Describehowcarbon(IV)oxidecanbedistinguishedfrom

CarbonIIOxideusingcalcium hydroxidesolution. (2mks)

(b) Whatistheroleofcarbon(IV)oxideinfireextinguishing? (1mk)

28. (a) Stateonesourceofalkanes.

(1mk)

(b) Ethanegaswasreactedwith1moleofbrominegas.Stateone

observationmadeduringthisreaction.

(1mk)

29. Anelectriccurrentwaspassedthroughseveralsubstancesandtheresults

obtainedrecordedinthetablebelow.

Substance Physicalstateat

room temperature

Conductivity Products

Anode Cathode

A Liquid Doesnotconduct - -

B Solid Conducts - -

C Liquid Conducts Greengas Greysolid

D Liquid Conducts Browngas Greysolid

E Liquid Conducts - -

Whichofthesesubstanceislikelytobe

a)Magnesium (1mk)

b)Hexane (1mk)

c)lead(II)bromide? (1mk)
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CHEMISTRYPAPER233/1
K.C.S.E2016QUESTIONS

1.Astudentinvestigatedtheeffectofanelectriccurrentbypassingitthroughsome

substances.Thestudentusedinertelectrodeandconnectedabulbtothecircuit.

Thetablebelowshowsthesubstancesusedandtheirstates.

experiment substances states

1 potassium carbonate Solid

2 copper(II)Sulphte Solution

3 sugar Solution

4 Lead(II)Iodide Molten

a)Inwhichexperimentdidthebulbnotlight?
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(1mk)

b)Explainyouranswerin(a)above (2mks)

2.Analkanolhasthefollowingcompositionbymass;hydrogen13.5%,oxygen21.6%

andcarbonate64.9%

a)Determinetheempiricalformulaofthealkanol.(C=12.0,H=1.0,O=16)

(2mks)

b)Giventhattheempiricalformulaandthemolecularformulaofthealkanolare

thesame,drawthestructureofthealkanol

(1mk)

3.Thefigurebelowshowsanenergycycle

H2(g)+O2(g) H2O2(l)

ΔH
1

=-187.8kJmol
-1

H20(l)+
1

2
O

2

ΔH
2

=-285.8kJmol
-1

ΔH3
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a)GivethenameoftheenthalpychangeΔH1.

(1mk)

b)DeterminethevalueofΔH3. (2Mks)

4.Thesetupbelowwassuedtoinvestigatethereactionbetweendryhydrogengas

andcopper(II)oxide

a)NamesubstanceA

(1mk)

b)Statetheobservationmadeinthecombustiontube (1mk)

c)Explaintheobservationmadein(b)above

(1mk)

5.Startingwithsodium metal,describehowasampleofcrystalsofsodium hydrogen

carbonatemaybeprepared (3mks)

6.Ammonium ionhasthefollowingstructure

Hydrogen

Combustiontube

Copper(II)oxide
Flame

HEAT
SubstanceA
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Labelonthestructurethe

a)Covalentbond (1mk)

b)Coordinate(dative)bond

(1mk)

7.When8.53gofsodium nitratewasheatedinanopentesttube,themassof

oxygengasproducedwas0.83g.Giventheequationofthereactionas

2NaNo3(s) 2NaNO2(g) +O2(g)

Calculatethepercentageofsodium nitratethatwasconvertedtosodium nitrite

(Na=23.0,N=14.0,O=16.0)

8.Aluminium isbothmalleableandductile

a)Whatismeantby?

i)Malleable (1/2mks)

ii)Ductile (½mks)

b)Stateoneuseofaluminium basedon

i)Malleable (1/2mks)

ii)Ductile (½mks)
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9.Thediagram belowrepresentsthesetupthatwasusedtoprepareandcollect

hydrogenchloridegasinthelaboratory

a)Statethepurposeofconcentratedsulphuricacidinthewasbottle

(1mk)

b)Writeanequationforthereactionbetweendryhydrogenchloridegasand

heatediron (1mk)

10.Iron(III)oxidewasfoundtobecontaminatedwithcopper(II)sulphate.

Describehowpuresampleofiron(III)oxidecanbeobtained.

11.Completethenuclearequationbelow

a)
131
53

I
131
54

Xe+__________________

b)Thehalflifeof
131
53

1is8days.Determinethemassof
131
53

1remaining

if50grammsdecayedfor40days.

c)Giveoneharmfuleffectofradioisotopes.

Concentrated
sulphuric

Hydrogen
chloridegas

Concentrated
sulphuricacid

Solid
sodium
chlorid
e

Was
h
bottl
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12.Duringanexperiment,chlorinegaswasbubbledintoasolutionofpotassium iodide

a)Statetheobservationsmade

(1mk)

b)Usinganionicequation,explainwhythereactionisredox

(2mks)

13.a)DrawthestructureofcompoundNformedinthefollowingreaction

(1mk)

H H O O

nH -N-(CH2)6-N-H-nHO-C-(CH2)4–C–OH CompoundN +2nH2O

b)GiveoneuseofcompoundN

(1mk)

14.Whenfuelburnsintheinternalcombustionengineathightemperature,one

oftheproductsformedisnitrogen(II)oxide

a)Writetheequationfortheformationofnitrogen(II)oxide

(1mk)

b)Giveareasonwhynitrogen(II)oxideisnotformedatroom temperature

(1mk)

c)Describehowformationofnitrogen(II)oxideintheinternalcombustion

engineleadtogaseouspollution (2mks)

15.Sodium hydroxidecanbepreparedbythefollowingmethods;IandII

I.Sodium metal coldwater Sodium hydroxide+hydrogen
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II.Concentrated ProcessA Sodium hydroxide+chlorine+hydrogen

Sodium chloride

a)NameoneprecautionthatneedstobetakeninmethodI

(1mk)

b)GivethenameofprocessA

(1mk)

c)Giveoneuseofsodium hydroxide

(1mk)

16.Theatomicnumberofsulphuris16.Writetheelectronarrangementofsulphur

inthefollowing?

(2mks)

a)H2S

b)SO3
2-

17. AcompoundwhosegeneralformulaisM(OII)reactsasshownbytheequation.

M(OH)3(q)+OH-(aq) M(OH)–
4(aq)

M(OH)3(q)+3H+(aq) M3+(aq)+3H2O(i)

(a) WhatnameisgiventocompoundswhichbehavelikeM(OH)inthe

tworeactions.

(1mk)

(b) NametwoelementswhosehydroxidesbehavelikethatofM. (2

mks)

18.Awatertrough,aqueoussodium hydroxide,burningcandle,watchglassand

agraduatedjarwereusedinanexperimentalsetuptodeterminethepercentage

ofactivepartofair.Drawalabelleddiagram ofthesetupattheendofthe

experiment. (3mks)
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19.Inanexperimentonratesofreaction,potassium carbonatewasreactedwithdilute

sulphuric(VI)acid.

(a)Whatwouldbetheeffectofanincreaseintheconcentrationoftheacidon

therateofthereaction?

(1mk)

(b)Explainwhytherateofreactionisfoundtoincreasewithtemperature

(1mk)

20.60cm3ofoxygengasdiffusedthroughaporouspartitionin50seconds.Howlong

wouldittake60cm3sulphur(IV)oxidegastodiffusethroughthesamepartition

underthesamecondition(S=32.0,O=16.0)

21.Drawandnametheisomersofpentane
(3mks)

22.Thesetupbelowwasusedtocollectadrysampleofagas

Givetworeasonswhythesetupcannotbeusedtocollectcarbon(IV)oxidegas

(2mks)

23.Giventhefollowingsubstances;woodash,lemonjuiceandsodium chloride.

a)Nameonecommercialindicatorthatcanbeusedtoshowwhetherwoodash,

lemonjuiceandsodium chlorideareacidic,basicorneutral (1mk)
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b)Classifythesubstancesin(a)aboveasacidsbasesorneutral
(2mks)

acid base neutral

24.Describehowasolidsampleofpotassium sulphatecanbepreparedstarting

with200cm3ofpotassium hydroxide

(3mks)

25.Charcoalisafuelthatiscommonlyusedforcooking.whenitburnsitforms
twooxides

a)Namethetwooxides

(2mks)

b)Stateoneuseofthetwooxides (1mk)

26.Hydrogensulphideisahighlytoxicandflammablegas.Itisnormallyprepared

inafumechamber

a)Nametworeagentsthatcanbeusedtopreparehydrogensulphideinthelaborator

(1mk)

b)Oneoftheuseofhydrogensulphideistoproducesulphurasshowninthe

followingequation.

2H2S(g)+SO2(g) 3S(s)+2H2O(l)

Identifythereducingagentinthisreactionandgiveareasonforyouranswer

(1mk)

c)Otherthanproductionofsulphuric(VI)acid,Stateonecommercialuseofsulphur

(1mk)

27.Describeanexperimentalprocedurethatcanbeusedtoextractoilfrom nutseeds.
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(2mks)

28.Amixturecontainsammonium chloride,copper(II)oxideandsodium chloride.

Describehoweachofthesubstancescanbeobtainedfrom themixture

(3mks)

29.Whenastudentwasstungbyanettleplant,ateacherappliedanaqueoussolution

ofammoniatotheaffectedareaoftheskinandthestudentwasrelievedof

pain.Explain. (2mks)
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