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Introductiontochemistry
1. WoodensplintsFandGwereplacedindifferentzonesofaBunsenburnerflame.

Thediagram below givestheobservationsthatweremade

(a)ExplainthedifferencebetweenFandG
(b)Namethetypeofflamethatwasusedintheaboveexperiment

2. Thediagramsbelowrepresentalistofapparatuswhicharecommonlyusedina
chemistrylaboratory:-

(a)Givethecorrectorderoftheapparatus,usingthelettersonly,toshowthecorrect
arrangement

thatcanbeusedtoprepareandinvestigatethenatureofPHofasampleofonion
solution

(b)Nameonechemicalsubstanceandapparatusthatisneededinthisexperiment

3. (a)Whentheair-holeisfullyopened,thebunsenburnerproducesanon-luminousflame.
Explain

(b)Drawalabelleddiagram ofanon-luminousflame
4. (a)Whatisadrug?

(b)Givetwodrugsthatarecommonlyabusedbytheyouth.
5. Thediagram belowshowsthreemethodsforcollectinggasesinthelaboratory

(a)NamethemethodsAandB
(b)From themethodsabove,identifyonethatissuitableforcollectingsulphur(IV)oxide.

Explain

A B C D E

G
F

Burntparts
Burntpart
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6. Amixtureofhexaneandwaterwasshakenandlefttoseparateasshowninthediagram
below:

Statetheidentityof;
(i)P………………………………..…….. (ii)W ………………………………….….

7. Thediagramsbelowaresomecommonlaboratoryapparatus.Nameeachapparatusand
stateitsuse

Diagram Name Use

(½mk) (½mk)

(½mk) (½mk)

8. Thediagram belowshowssomepartsofaBunsenburner

ExplainhowthepartslabelledTandUaresuitedtotheirfunctions
9. Thediagram belowshowstheappearanceoftwopiecesofpaperplacedindifferent
partsofa

non-luminousflameofaBunsenburnerandremovedquicklybeforetheycaughtfire.

T

U

P

W
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(a)Whatdotheexperimentsshowabouttheouterregionoftheflame?
(b)From theaboveexperiment,whichpartoftheflameisbettertouseforheating?Give

areason
10. Acrystalofcopper(II)sulphatewasplacedinabeakerofwater.Thebeakerwasleft
standingfor

twodayswithoutshaking.Stateandexplaintheobservationsthatweremade.
11. Studytheinformationinthetablebelowandanswerquestionsthatfollow.

(Lettersgivenarenotrealsymbols)
Ions Electronarrangement Ionicradius(nm)
A+

B+

C2+

2.8
2.8.8
2.8

0.95
0.133
0.065

Explainwhytheionicradiusof:-
(a)B+isgreaterthanthatofA+

(b)C
2+issmallerthantheofA+

Simpleclassificationofsubstances
1. Thediagram belowshowstheheatingcurveofapuresubstance.Studyitandanswer
the

questionsthatfollow:

(a)WhatphysicalchangesaretakingplaceatpointsXandZ?
(b)Explainwhathappenstothemeltingpointofsodium chlorideaddedtothissubstance

2. (a)Statetwodifferencesbetweenluminousflameandnon-luminousflame

(b)ItisadvisabletosetaBunsenburnertoluminousflamepriortoanexperiment.
Explain

3. Thepaperchromatographyofaplantextractgavethefollowingresults:

Solvent Numberofspots
X 6
Y 2
Z 3

(a)Whichisthemostsuitablesolventforpurifyingtheextract?Explain
(b)Ballpencannotbeusedtomarksolventfrontintheabovechromatography.Explain

4. Nametheprocesswhichtakesplacewhen:
(a)SolidCarbon(Iv)Oxide(dryice)changesdirectlyintogas

T
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(b)Aredlitmuspaperturnswhitewhendroppedintochlorinewater
(c)Propenegasmoleculesareconvertedintoagiantmolecule

5. Asampleofcopperturningswasfoundtobecontaminatedwithcopper(II)oxide.
Describehowasampleofcoppermetalcanbeseparatedfrom themixture
6. Copper(II)oxideandcharcoalareblacksolids.Howwouldyoudistinguishbetweenthe

twosolids?
7. a)Whatischromatography?

b)Givetwoapplicationsofchromatography
8. ThetwoelementsPandRwereseparatelyburnedinair,theproductsgavetheresults

recordedinthetablebelow:

ELEMENTSPHYSICALSTATE
ATROOM TEMPERATURE

PSOLID RSOLID

Physicalstatesofproducts Whitesolidpowder
only

ColourlessgasesLandM

Natureofsolutionsinwater Basic LstronglyacidicM slightly
acidic

(a)SuggesttheidentityofelementR.……………………………………………..……..
(b)Describehowthenatureofthesolutionsoftheoftheoxidesweredetermined

9 Thediagram belowrepresentsapaperchromatographyforthethreebrandsofsoft
drinkscontainingbannedartificialfoodadditives.

4

1

6

2

7
5
3

A B C
BRANDSOFSOFTDRINKS

AandCfoundtocontainthebannedartificialfoodadditives.Whichnumbersindicate
thebannedartificialfoodadditives?

10. Withoutusinganylaboratorychemical,describeasimplelaboratoryexperimentto
distinguishbetweencalcium hydrogencarbonateandsodium hydrogencarbonate
11. SubstanceQhasameltingpointof15oCandboilingpointof70oC.

(a)Onthesameaxes,drawthemeltingpointandboilingpointgraphforQandtheroom
temperature

(b)StatethephysicalstateofsubstanceQatroom temperature
12. Cookingoilscompriseofamixtureofcompoundswhichhaveaboilingpointrange

of23oCto27oC.
(i)Whatevidenceisthentosupportthestatementthatcookingoilisamixture?

T
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(ii)Nameanotherexperimentaltechniquethatcouldbeusedtoconfirm youranswer
inpart(i)above

13. Aform 1studentcarriedouttheseparationasshownintheset-upbelow:-

(i)Identifythemethodabove.................................................................................
(ii)Giveoneofitsdisadvantages

(iii)Nameamixturewhichcanbeseparatedbytheset-upabove
14. Whatismeantbymeltingpointandboilingpointofasubstance?

15. Theapparatusbelowwereusedbyastudenttostudytheeffectofheatonhydrated
copperIIsulphate

(a)Whatistheroleoftheicecoldwater……………
(b)NameliquidP …………………………………………………………
(c)Whatobservationismadeintheboilingtube

17. Thediagram belowshowschromatogramsofbloodsamplesobtainedfrom three
athletes.Oneathleteusedillegaldrugtoimproveperformanceincompetition.
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(a)NamethelinemarkedM ………………………………………………….
(b)Identifytheathletewhousedillegaldrug ……………... ……………………….

18. Classifythefollowingprocessesaschemicalchangesorphysicalchanges

Process physicalorchemical
Neutralization ………………………………………
Sublimation ………………………………………
Fractionaldistillation ………………………………………..
Displacementreaction …………………………………………

19. Givetworeasonswhyaluminousflameisnotusedforheatingpurposes
20. Classifythefollowingprocessesaschemicalchangesorphysicalchanges

Process physicalorchemical
Neutralization ………………………………………
Sublimation ………………………………………
Fractionaldistillation ………………………………………..
Displacementreaction …………………………………………

21. Givetworeasonswhyaluminousflameisnotusedforheatingpurposes
22. Statetwocriteriafordeterminingthepurityofasubstance

23. Studytheinformationinthetablebelowandanswerthequestions.
i)Amixturecontainsethene,Hydrogenandammoniagases.Explainhowasampleof

hydrogen gascanbeobtainedfrom thismixture.
24. a)i)Thediagram belowshowspotsofapuresubstanceA,B,andCona

chromatography
paper.SpotDisthatofamixture

AfterdevelopmentA,B,andCwerefoundtohavemoved8cm,3cm and6cm
respectively.

Dhadseparatedintotwospotswhichhadmoved6cm and8cm
Onthediagram above;

I.Labelthebaseline(origin)
II.Showthepositionsofallthespotsafterdevelopment
ii)IdentifythesubstancespresentinmixtureD

b)Describehowsolidammonium chloridecanbeseparatedfrom asolidmixtureof
ammonium chlorideandanhydrouscalcium chloride

c)Thetablebelowshowsliquidsthataremiscibleandthosethatareimmiscible

Substance Water Concentrated
sulphuric(VI)acid

Concentrated
sodium hydroxide

Ethene Slightlysoluble Soluble Insoluble
Ammonia Verysoluble Verysoluble Verysoluble
Hydrogen Slightlysoluble Insoluble Insoluble

● ● ● ●
A B C D
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Liquid L3 L4

L1 Miscible Miscible
L2 Miscible Immiscible

Usetheinformationgiveninthetabletoanswerthatquestionsthatfollow;
i)NamethemethodthatcanbeusedtoseparateL1andL2from amixtureofthetwo
ii)DescribehowamixtureofL2andL4canbeseparated

25. Astudentleftsomecrushedfruitmixturewithwaterforsomedays.Hefoundthe
mixturehadfermented.Heconcludedthatthemixturewascontaminatedwithwaterand
ethanolwithboilingpointof100oCand78oCrespectively.Theset-upofapparatusbeloware
usedtoseparatethemixture.

(i)NamethepieceofapparatuslabelledW
(ii)Whatisthepurposeofthethermometerintheset-up?
iii)AtwhichendoftheapparatusW shouldtapwaterbeconnected?……………………………
(iv)Whichliquidwascollectedasthefirstdistillate?Explain
(v)Whatisthenamegiventotheabovemethodofseparatingmixture?
(vi)Statetwoapplicationsoftheabovemethodofseparatingmixtures
(vi)Whatpropertiesofthemixturemakesitpossibleforthecomponenttobeseparated

bytheabovemethods?
26. Theset-upbelowwasusedtoseparateamixture:-

(a)Nametheapparatusmissingintheset-up
(b)GiveoneexampleofmixtureT
(c)Whatisthenameofthismethodofseparation

27. a)Thediagram belowshowsaset–upusedbyastudenttofindoutwhathappens
whenCopper(II)sulphatecrystalsareheated.

A

Thermom B

Mixt

Co
nic

Dist
illat

Apparatus
W
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(i)Statetheobservationsmadewhenthebluecopper(II)sulphatecrystalsareheated.

(ii)IdentifyliquidYandwriteanequationforitsformation.
b)Pelletsofsodium hydrogenandanhydrousCopper(II)sulphatewereputinseparate

Petri-dishesandleftintheopenfortwohours.ExplaintheobservationineachPetri-dish.

28. Thechromatographybelowshowstheconstituentsofaflowerextractusinganorganic
solvent:-

(a)(i)Nameapossibleorganicsolventyoucanuseforthisexperiment
(ii)Stateonepropertythatmakestheredpigmenttomovethefurthestdistancefrom

M
(iii)Describehowonecouldgetasampleofyellowpigment
(iv)Onthediagram indicatesolventfront

(b)DescribehowAluminium chloridecanbeseparatedfrom amixtureofaluminium
chlorideandsodium chloride

29.Studytheinformationbelowandanswerthequestionsthatfollow:¬
Solid Coldwater Hotwater

R Soluble Soluble
V Insoluble Insoluble
S Insoluble Insoluble

DescribehowthemixtureofsolidR,S,andVcanbeseparated
30. Givenamixtureoflead(II)oxide,ammonium chlorideandsodium chloride,describe
howthis mixturecanbeseparatedtoobtainasampleofeach.

31. ThesetupbelowwasusedtoseparatetwomiscibleliquidsQandT
(Bolingpoints;Q=98°C,T=78°C)

Yellow

Red

Blue

M








Bluecopper
(II)sulphate
crystals

Heat

Liquid
Y

Delivery
Testtube

Beaker

Ice-cold
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(a)Identifythemistakesinthesetupabove
(b)IdentifyDistillateX

32. Nametheprocesswhichtakesplacewhen:
a)SolidCarbon(IV)oxide(dryice)changesdirectlyintogas.
b)Aredlitmuspaperturnswhitewhendroppedintochlorinewater.
c)Propenegasmoleculesareconvertedintoagiantmolecule.

33. Thefollowingdiagram showsapaperchromatogram ofsubstancesA,B,C,andDwhich
arecoloured

(a)Indicatethesolventfrontonthechromatogram
(b)Whichsubstanceispure? ………………………………………..
(c)SubstanceEisamixtureofCandD.Indicateitschromatogram inthediagram

34. Studytheinformationbelowandanswerthefollowingquestions.Amixturecontains
threesolids A,B,andC.Thesolubilityofthesesolidsindifferentliquidsisasshownbelow:-

ExplainhowyouwillobtainsampleCfrom themixture
35. Stateandexplaintheobservationsmadewheniodinecrystalsisheatedinaboilingtube?

Acids,basesandcombustion

1. ThetablebelowshowssolutionsA,BandCaretestedandobservationsrecordsas
shown:

Solid Water Alcohol Ether
A Soluble Insoluble Insoluble
B Insoluble Soluble Verysoluble
C Soluble Soluble Insoluble

A B C D E
    
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Solution Observationsonindicator
A Methylorangeturnsyellow
B Phenolphthaleinturnscolourless
C Litmusturnspurple

(a)Usingthetableabove,nameanacid
(b)HowdoesthepHvalueof1M potassium hydroxidesolutioncomparewiththatof

1M aqueousammonia?Explain
2. TheinformationbelowgivesPHvaluesofsolutionsV,W,X,YZ

Solution PHvalues
V
W
X
Y
Z

2
6.5
11
14
4.5

(a)Whichsolutionislikelytobe:
(i)Calcium hydroxide? ……………………………………………….
(ii)Rainwater? ………………………………………………………

(b)WhichsolutionwouldreactmostvigorouslywithZinccarbonate

3. a)Completethetablebelowtoshowthecolourofthegivenindicatorinacidicandbasic
solutions.

Indicator Colourin

MethylOrange
AcidicSolution BasicSolution

Yellow
Phenolphthalein Colourless

b)HowdoesthePHvalueof0.1M potassium hydroxidesolutioncomparewiththatof
0.1M aqueousammonia? Explain.

4. Usetheinformationgivenbelowtoanswerthequestionsthatfollow:
Solution G H I J K
pH 1.5 6.5 13.0 7.0 8.0

(a)Whichofthesolutionswouldbeusedtorelieveastomachupsetcausedby
indigestion?

(b)Whichsolutionislikelytobe:
(i)Dilutesulphuricacid?
(ii)Sodium hydroxidesolution?

5. Solidcopper(II)oxideisabasealthoughitdoesnotturnlitmuspapertoblue.Explain

6. BelowarethepHvaluesof4typesofmedicinerepresentedbylettersP,Q,RandS
MEDICINE pHVALUES
P
Q
R
S

7.0
5.0
8.0
6.0

a)ItisnotadvisabletouseSwhenapatienthasindigestion.Explain
b)Whatistheroleofchemistryindrugmanufacture
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7. ExplainwhyverylittleCarbon(IV)oxidegasisevolvedwhendilutesulphuric(VI)acid
isaddedto lead(II)carbonate

8. StateonecommercialuseofCalcium Oxide
9. ThefollowingdatagivesthepHvaluesofsomesolutions

Solution pH
P
Q
R

14.0
6.8
2.5

(a)WhatcolourchangewouldoccurinsolutionPonadditionoftwodropsof
phenolphthaleinindicator?

(b)StatethepHvalueofaresultingsolutionwhenequalmolesofsolutionPandRreact

10. Inanexperiment,ammoniagaswaspreparedbyheatingammonium saltwithanalkali.
Afterdrying,ammoniagaswascollectedatroom temperatureandpressure.
(a)Whatismeantbytheterm alkali?
(b)Explainusingphysicalpropertiesofthegaswhyammoniaisnotcollectedby

downwarddelivery
11. Thetableshowsthecoloursobtainedwhensomeindicatorsareaddedtosolutions:-

Solution Bluelitmuspaper IndicatorW
Distilledwater ………………….. Colourless
Calcium hydroxide Blue Pink
Nitricacid ………………………… Colourless

(a)Completethetablebyfillinginthemissingcolours
(b)IdentifyindicatorW

12. (a)FlowerextractscanbeusedasAcid-baseindicators.Givetwolimitationsofsuch
indicators

(b)Thediagram belowshowsspotsofpuresubstancesW,X,andYona
chromatography paper.SpotZisthatofamixture

AfterdevelopmentW,X,andYwerefoundtohavemoved9cm3,4cm3and7cm3

respectively.Zhasseparatedintotwospotswhichhavemoved7cm3and9cm3:-
Onthediagram:-
I.Labelthebaselineandsolventfront

II.Showthepositionofallthespotsafterdevelopment
III.IdentifythesubstancespresentinmixtureZ

13. Abeekeeperfoundthatwhenstungbyabee,applicationofalittlesolutionofsodium
hydrogencarbonatehelpedtorelievetheirritationoftheaffectedarea.Explain

14. 10gofsodium hydrogencarbonateweredissolvedin20cm3ofwaterinaboilingtube.
Lemon juicewasthenaddeddropwisewithshakinguntiltherewasnofurtherchange.

(a)Explaintheobservationwhichwasmadeintheboilingtubewhenthereactionwasin
progress

W X Y Z
   
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(b)Whatobservationswouldbemadeifthelemonjuicehadbeenaddedtocopper
turningsinaboilingtube?
15. (a)Completethetablebelowtoshowthecolourofthegivenindicatorinacidicandbasic

solutions:
Indicator Colourinacidicsolution Basicsolution
Methylorange Pink
Phenolphthalein Pink

16. Solutionscanbeclassifiedasacids,basesorneutral.Thetablebelowshowssolutions
andtheirpHvalues:-

(i)Selectanypairthatwouldreacttoform asolutionofPH7
(ii)Identifytwosolutionsthatwouldreactwithaluminium hydroxide.Explain

Airandcombustion

1. Theset-upbelowwasusedtoprepareasampleofoxygengas.Studyitandanswer
thequestionsthatfollow.

(i)Completethediagram toshowhowOxygencanbecollected
(ii)Writeachemicalequationofthereactiontoproduceoxygen

2. Airwaspassedthroughseveralreagentsasshownbelow:

(a)Writeanequationforthereactionwhichtakesplaceinthechambercontaining

Solutions PHVALUES
K
L
M

1.5
7.0

14.0

Concentrated
sodium
hydroxide
solution

Air
Excess
copper
turnings

Escaping
gases

Excess
heated
magnesium
powder

H2O2

MnO2
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Magnesium powder
(b)Nameonegaswhichescapesfrom thechambercontainingmagnesium powder.

Giveareasonforyouranswer
3. (a)Whatisrust?

(b)Givetwomethodsthatcanbeusedtopreventrusting
(c)Nameonesubstancewhichspeedsuptherustingprocess

4. 3.0gofcleanmagnesium ribbon8.0gofcleancoppermetalwereburntseparatelyin
equalvolumeofairandbothmetalsreactedcompletelywithair;
a)Stateandexplainwheretherewasgreaterchangeinvolumeofair

Mg=24 Cu=64
b)Writeanequationforthereactionbetweendilutesulphuricacidandproductofburnt

copper

5. Oxygenisobtainedonlargescalebythefractionaldistillationofairasshownontheflow
chartbellow.

a)Identifythesubstancethatisremovedatthefiltrationstage
b)ExplainwhyCarbon(IV)oxideandwaterareremovedbeforeliquefactionofair
c)Identifythecomponentthatiscollectedat-186°C

6. Theset-upbelowwasusedtostudysomepropertiesofair.

Stateandexplaintwoobservationsthatwouldbemadeattheendoftheexperiment
7. Aform twostudentinanattempttostoprustingputcopperandZincincontactwith
iron

asshown:-

Iron

Zinc
Copper

(i)

(ii)

Beaker

Testtube

Moistironwool

Water
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(a)Statewhetherrustingoccurredafteroneweekiftheset-upswereleftout
(b)Explainyouranswerin(a)above

8. Inanexperiment,apieceofmagnesium ribbonwascleanedwithsteelwool.2.4gof
thecleanmagnesium ribbonwasplacedinacrucibleandcompletelyburntinoxygen.

Aftercoolingtheproductweighed4.0g
a)Explainwhyitisnecessarytocleanmagnesium ribbon
b)Whatobservationwasmadeinthecrucibleafterburningmagnesium ribbon?
c)Whywasthereanincreaseinmass?
d)Writeanequationforthemajorchemicalreactionwhichtookplaceinthecrucible
e)Theproductinthecruciblewasshakenwithwaterandfiltered.Stateandexplainthe

observationwhichwasmadewhenredandbluelitmuspaperweredroppedintothe
filtrate
9. Inanexperimentagasjarcontainingsomedampironfillingswasinvertedinawater
troughcontainingsomewaterasshowninthediagram below.Theset-upwasleftun-disturbed
forthreedays.Studyitandanswerthequestionsthatfollow:

(a)Whyweretheironfilingsmoistened?
b)Stateandexplaintheobservationmadeafterthreedays.
(c)Statetwoconclusionsmadefrom theexperiment.
d)Drawalabelledset-upofapparatusforthelaboratorypreparationofoxygenusing

Sodium Peroxide
(e)Statetwousesofoxygen

10. Inanexperiment,apieceofmagnesium ribbonwascleanedwithsteelwool.2.4gofthe
cleanmagnesium ribbonwasplacedinacrucibleandcompletelyburntinoxygen.Aftercooling
theproductweighed4.0g

a)Explainwhyitisnecessarytocleanmagnesium ribbon
b)Whatobservationwasmadeinthecrucibleafterburningmagnesium ribbon?
c)Whywasthereanincreaseinmass?
d)Writeanequationforthemajorchemicalreactionwhichtookplaceinthecrucible
e)Theproductinthecruciblewasshakenwithwaterandfiltered.Stateandexplainthe

observationwhichwasmadewhenredandbluelitmuspaperweredroppedintothe
filtrate
11. Theset-upbelowwasusedtocollectgasFproducedbythereactionbetweensodium

peroxideandwater

Water
Trough

Invertedgasjar

Dampiron
fillings

Water
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(i)NamegasF……………………………………………………………………………
(ii)Attheendoftheexperiment,thesolutionintheroundbottomedflaskwasfoundto

beastrongbase.Explainwhythiswasso
(iii)WhichpropertyofgasFmakesitbecollectedbythemethodusedintheset-up?
(iv)GiveoneindustrialuseofgasF

12.. Theset-upbelowwasusedtoinvestigatepropertiesofthecomponentsofair:

(i)Statetwoobservationsmadeduringtheexperiment
(ii)Writetwochemicalequationsforthereactionswhichoccurred
(iii)Theexperimentwasrepeatedusingburningmagnesium inplaceofphosphorous.

Therewasgreaterriseofwaterthaninthefirstcase.Explainthisobservation
(iv)Afterthetwoexperiments,thewaterineachtroughwastestedusingblueandred

litmuspapers.Stateandexplaintheobservationsofeachcase.
(a)Phosphorousexperiment
b)magnesium experiment

(v)Brieflyexplainhowasampleofnitrogengascanbeisolatedfrom airinthelaboratory
13. (a)A groupofstudentsburntapieceofMgribboninairanditsashcollectedinaPetri
dish.Theashwasfoundtocompriseofmagnesium OxideandMagnesium nitride

(i)Writeanequationforthereactionleadingtoformationofthemagnesium nitride
(ii)AlittlewaterwasaddedtotheproductsinthePetridish.Stateandexplainthe

observationmade.
(iii)Apieceofbluelitmuspaperwasdippedintothesolutionformedin(b)above.

Statethe observationmade.
14. Aform oneclasscarriedoutanexperimenttodeterminetheactivepartofair.The
diagram belowshowstheset-upoftheexperimentandalsotheobservationmade.

(i)Atthebeginning (ii)observationattheendofthe
experiment

SolidA Air

Ycm

Phosphorou
s

Gasjar

Water
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(a)(i)IdentifysubstanceM ..................................................................................
(ii)StatetworeasonsforthesuitabilityofsubstanceM forthisexperiment

(b)WritetheequationforthereactionofsubstanceM andtheactivepartofair
(c)(i)UsingthelettersYandXwriteanexpressionforthepercentageoftheactivepartofair

(ii)Theexpressionin(c)(i)abovegiveslowervaluethantheexpected.Explain
(d)(i)Explaintheobservationmadewhenlitmuspaperisdippedintothebeakerattheendof

the experiment
(ii)Nametheactivepartofair

................................................................................................
(iii)Suggestanothermethodthatcanbeusedtodeterminetheactivepartofair

15. Apieceofphosphorouswasburntinexcessair.Theproductobtainedwasshakenwitha
smallamountofhotwatertomakeasolution

i)Writeanequationfortheburningofphosphorusinexcessair
ii)Thesolutionobtainedin(b)aboveasfoundtohavepHof2.Givereasonsforthis

observation

16. Studytheset-upbelowandanswerthequestionsthatfollow:-

(a)Statetwoobservationsthatwouldbemadeafteroneweek.Explain
(b)Writetheequationofthereactiontakingplaceinthetest-tube

17. Fe3O4andFeOareoxidesofironwhichcanbeproducedinthelaboratory
(a)Writechemicalequationforthereactionwhichcanbeusedtoproduceeachofthe

oxides
(b)Wireanionicequationforthereactionbetweentheoxide,Fe3O4andadiluteacid.

18. Belowisalistofoxides.
MgO,N2O,K2O,CaOansAl2O3

Select:-
a)Aneutraloxide.
b)Ahighlywatersolublebasicoxide.
c)Anoxidewhichcanreactwithbothsodium hydroxidesolutionanddilutehydrochloric

acid.
19. Thediagram belowshowsstudentsset-upforthepreparationandcollectionofoxygen
gas

Ironnails

Sodium
peroxide

X

Oxygen
gas
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(a)NamesubstanceXused
(b)Writeanequationtoshowthereactionofsodium peroxidewiththesubstancenamed

in1(a)

5.Waterandhydrogen
1. (a)HydrogencanreducecoppersOxidebutnotalluminium oxide.Explain

(b)Whenwaterreactswithpotassium metalthehydrogenproducedignitesexplosively
onthesurfaceofwater.
(i)Whatcausesthisignition?
(ii)Writeanequationtoshowhowthisignitionoccurs

2. Inanexperiment,dryhydrogengaswaspassedoverhotcopper(II)oxideina
combustion tubeasshowninthediagram below:-

(a)Completethediagram toshowhowtheotherproduct,substanceRcouldbecollected
inthelaboratory.

(b)Describehowcoppercouldbeobtainedfrom themixturecontainingcopper(II)oxide
3. Thesetupbelowwasusedtoinvestigatethereactionbetweenmetalsandwater.

(a)IdentifysolidXandstateitspurpose
SolidX ………………..………………………………………………………………………..
Purpose ………………………………………………………………………………………..

(b)Writeachemicalequationforthereactionthatproducestheflame.
4. GasPwaspassedoverheatedmagnesium ribbonandhydrogengaswascollectedas
shown inthediagram below:
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(i)NamegasP ...............................................................................................................
(ii)Writeanequationofthereactionthattakesplaceinthecombustiontube
(iii)Stateoneprecautionnecessaryattheendofthisexperiment

5. Whenhydrogenisburntandtheproductcooled,thefollowingresultsareobtainedas
showninthediagram below:

(a)WritetheequationfortheformationofliquidY
(b)GiveachemicaltestforliquidY

6. Janeset-uptheexperimentasshownbelowtocollectagas.Thewetsandwasheated
beforeheatingZincgranules

(a)Completethediagram forthelaboratorypreparationofthegas
(b)WhywasitnecessarytoheatwetsandbeforeheatingZincgranules?

7.

(a)BetweenNandM whichpartshouldbeheatedfirst?Explain
(b)Writeachemicalequationforthereactionoccurringinthecombustiontube.

8. Theset-upbelowwasusedtoinvestigateelectrolysisofacertainmoltencompound;-

N

Wetsand

Dryhydrogen
LiquidY

Burning Icecoldwater

ClampClamp
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(a)Completethecircuitbydrawingthecellinthegapleftinthediagram
(b)Writehalf-cellequationtoshowwhathappensatthecathode
(c)Usinganarrowshowthedirectionofelectronflowinthediagram above

9. Hydrogencanbepreparedbyreactingzincwithdilutehydrochloricacid.
a)Writeanequationforthereaction.
b)Nameanappropriatedryingagentforhydrogengas.
c)Explainwhycoppermetalcannotbeusedtopreparehydrogengas.
d)Hydrogenburnsinoxygentoform anoxide.

(i)Writeanequationforthereaction.
(ii)Statetwoprecautionsthatmustbetakenbeforethecombustionbeginsandatthe

endofthecombustion.
e)Givetwousesofhydrogengas.
f)Whenzincisheatedtorednessinacurrentofsteam,hydrogengasisobtained.Write

anequationforthereaction.
g)ElementQreactswithdiluteacidsbutnotwithcoldwater.ElementRdoesnotreact

withdiluteacids.ElementsSdisplaceselementPfrom itsoxide.Preactswithcoldwater.
Arrangethefourelementsinorderoftheirreactivity,startingwiththemostreactive.

h)Explainhowhydrogenisusedinthemanufactureofmargarine.
10. a)Theset-upbelow isusedtoinvestigatethepropertiesofhydrogen.

i)Onthediagram,indicatewhatshouldbedoneforthereactiontooccur
ii)Hydrogengasisallowedtopassthroughthetubeforsometimebeforeitislit.Explain
iii)Writeanequationforthereactionthatoccursinthecombustiontube

iv)Whenthereactioniscomplete,hydrogengasispassedthroughtheapparatusuntilthey
cooldown.Explain

v)Whatpropertyofhydrogenisbeinginvestigated?
vi)Whatobservationconfirmsthepropertystatedin(v)above?
vii)Whyiszincoxidenotusedtoinvestigatethispropertyofhydrogengas?

11. ThesetupbelowwasusedtocollectgasK,producedbythereactionbetweenwaterand
calcium metal.

o
o
o
o
o
o
o

Wate
r Calcium metal

GasK
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(a)NamegasK ……………………………………………………………..
(b)Attheendoftheexperiment,thesolutioninthebeakerwasfoundtobeaweakbase.
Explain whythesolutionisaweakbase

6.Structureoftheatom andtheperiodictable
1. Inanexperimentanunknownmassofanhydroussodium carbonatewasdissolvedin

waterand
thesolutionmadeupto250cm3.25cm3ofthissolutionneutralized20cm3of0.25M nitric

acid.
(Na=23.0C=12.0O=16.0)

Calculate:
(a)MolesofNitricacidused

(b)Molesofsodium carbonatein25cmofthesolution
(c)Massofunknownsodium carbonateused

2. ElementAhasatomicmass23andelementBhasatomicmass7andalsohave
12neutornsand 4neutronsrespectively.

(a)WritetheelectronicarrangementofAandB
(b)Whichelementhashigherionizationenergy?Explain

3. Thetablebelowshowstherelativeatomicmassesandthepercentageabundanceof
isotopeM1andM2ofelementM.

Relativeatomic
mass

%abundance

M1 62.93 69.09
M2 64.93 30.91

CalculatetherelativeatomicmassofelementM

4. (a)ElementVhastwoisotopes.Twothirdsof Vandonethirdof V.Whatisthe
relativeatomicmassofelementV?

(b)ThefollowingreferstoelementY
Isotope A B C
Isotopemass 54 56 57

GiventhatisotopeCcontains31neutronsinitsnucleusfindthenumberofprotonsin
isotopeB
5. Thetablebelowshowstherelativeatomicmassesandthepercentageabundanceofthe
isotopesL1andL2ofelementL.

Relativeatomic
mass

%
abundance

L1

L2

62.93
64.93

69.09
30.91

CalculatetherelativeatomicmassofelementK.
6. AnelementM hastwoisotopes M and M .Therelativeatomicmassofthe

naturallyoccurringis63.55.Calculatethepercentageofeachisotope

7. AnoxideofelementGhastheformulaasG2O3

(a)StatethevalencyofelementG
(b)InwhichgroupftheperiodictableiselementG?

8. ThetablebelowgivesinformationabouttheionsT+andZ2-
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Ion T+ Z2-

Electronarrangement 2.8 2.8.8
Numberofneutrons 12 16

(a)Howmanyprotonsarethereinthenucleusof?
(i)ElementT?
(ii)ElementZ?

(b)DeterminetherelativeformulamassofthecompoundformedbetweenTandZ
(c)Statetwoconditionsunderwhichthecompoundwouldconductelectricity

9. Carbonandsiliconbelongtothesamegroupoftheperiodictable,yetCarbon(IV)oxide
isagaswhilesilicon(IV)oxideisasolidwithahighmeltingpoint.Explainthisdifference

10. Anionofoxygenislargerthanoxygenatom.Explain

11. Copper(II)oxideandcharcoalareblacksolids.Howwouldyoudistinguishbetweenthe
twosolids?

12. (a)ElementXisfoundinperiodIIIandgroupIV.Itconsistsoftwoisotopes28XandQX.
AsampleofXwasfoundtoconsistof90%of28X.IftherelativeatomicmassofXis

28.3,workoutthenumberofneutronsinQX
(b)Drawanelectrochemicalcellfortheabovecell

13. Studythetablebelowandanswerthequestionsthatfollows:-(Lettersarenottheactual
symbolsofelement)

Element Electronicarrangement Electricalconductivity
L1 2.8.2 Higherelectricalconductivity
L2 2.8.1 Highelectricalconductivity
L3 2.8.3 Highestelectricalconductivity

L3hasthehighestelectricalconductivity.Explain
14. Definetheterm meltingpointofasubstance
15. Usetheinformationinthetablebelowtoanswerthequestionsthatfollow.

(Thelettersdonotrepresenttheactualsymbolsoftheelements).
Element Q P R S T
Atomic
number

18 5 3 5 20

Mass
number

40 10 7 11 40

(a)Whichtwolettersrepresentthesameelement?Giveareason
(b)Givethenumberofneutronsinanatom ofelementR

16. Thetablebelowgivessomeelementsintheperiodictable.Useittoanswerthe
questionsthatfollow.Thelettersdonotrepresenttheactualsymbolsoftheelements.

Element A B C D E
Atomicnumber 12 13 14 15 16

Whichoftheabovelettersrepresent:
a)Ametallicelementwhichformsionswiththesmallestionicradius?Explain
b)Anonmetallicelementwiththelargestbbatomicsize?Explain

17. Thegridbelowispartoftheperiodictable.Useittoanswerthequestionsthatfollow:
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(Thelettersarenottheactualsymbols).

A B

C D G E

F

a)WritedowntheformulaofthecompoundformedbetweenCandA.

b)Whichelementhasthesameelectronarrangementasthestableionof:
(i)F……………………………. (ii)A……………………..

c)ElementQhasatomicnumber15.Indicateitspositiononthegrid.
d)Explainhowtheatomicradiiofthefollowingcompare:

(i)CandF
(ii)CandD

e)WritethetypeofbondpresentinacompoundformedbetweenDandA.
f)CompoundCandGwerecompletelyburnedinoxygen.

(i)Writedownequationstoshowthecombustionofeachoftheelements.
(ii)Statewhethereachoftheoxides(i)aboveisbasicoracidic.

18. ThefollowingflowchartshowstheindustrialmanufactureofNitric(V)acid.
a)IdentifysubstanceB,C,EandF.
b)Describewhathappensinthecatalyticchamber.

c)StatewhattakesplaceinchamberD.
d)60–65%nitric(V)acidisproducedintheabsorptionchamber.Describehowtheacid

canbeconcentrated.
e)Statewhynitric(V)acidisstoredindarkbottles.
f)Copperreactswithnitric(V)acidandnothydrochloricacid.Explain.

19. Thenumberofprotons,neutronsandelectronsinatomsAtoFaregiveninthetable
belowthelettersdonotrepresenttheactualsymboloftheelements:-
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Atoms Protons Neutrons Electrons
A
B
C
D
E
F

3
9
12
17
17
18

4
10
12
18
20
22

2
10
12
17
17
18

(a)Choosefrom thetablethelettersthatrepresent:
(i)Anatom ofametal ...........................................................................
(ii)Aneutralatom ofanon-metal .......................................................

(iii)Anatom ofanoblegas ...........................................................
(iv)Apairofisotopes ...............................................................................
(v)Acation ...............................................................................

(b)Thegridbelowshowsapartoftheperiodictable.Thelettersdonotrepresentthe
actualsymbols.

Useittoanswerthequestionsthatfollow:-

(a)HowdotheatomicradiusofelementXandYcompare
(b)(i)Usingcrosses(X)torepresentelectrons,drawtheatomicstructureofelementQ

(ii)StatetheperiodandthegrouptowhichelementQbelong

(c)(i)TheionicconfigurationofelementGis2.8GformsanionofthetypeG-1.
Indicateonthegrid,thepositionofelementG.

(ii)TowhichchemicalfamilydoeselementGbelong?
(iii)StateoneuseofelementU

(iv)WhatisthenatureofthecompoundformedbetweenKandU
20. (a)Studythetablebelowandanswerthequestionsthatfollow.

Particle Atomicnumber Ionicconfiguration Formulaofoxide Atomicradii Ionicradii
P 4 ………….. …………… 0.110 0.031
Q …………... 2.8.8 QO 0.200 0.099
R …………… 2.8.8 R2O 0.230 0.133
S 17 2.8.8 S2O7 0.099 0.181
T 16 …………… ……… 0.104 0.231

(i)Completethetableabove
(ii)From thetable,choosethemostreactivemetal.Explain
(iii)Whichelementisthemostelectronegative.Explain

(iv)Usingdots(.)andcrosses(x)torepresentelectrons,showthebondinginthe
chlorideofQ

(v)ExplainthesolubilityofelementTinwater
(b)(i)Whyisaluminium usedtomakeutensilsyetitisareactivemetal?

(ii)Distinguishbetweenvalencyandoxidationnumber

21. a)WorkouttheoxidationnumberofphosphorousinthefollowingcompoundH3PO3

b)Studytheequationbelow:

C

X

J

K

Y M

U

Q W

T

Z
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Mg(s)+2H2O(l) Mg(OH)2(aq)+H2(g)

Whichspecieshasundergoneoxidation.Explain
22. Thegridbelowrepresentspartoftheperiodictable.Thelettersdonotrepresentthe
actualsymbolsoftheelements.Studyitandanswerthequestionsthatfollow:

(a)ExplainwhyelementLappearsintwodifferentgroupsinthegridabove
(b)StatethenameofthechemicalfamilytowhichPandQbelong
(c)WritetheformulaofthecompoundformedbetweenPandV
(d)ComparethemeltingpointsofQandS.Explain
(e)Identifyanelementwhoseoxidedissolvesinbothacidsandalkalis
(f)WritetheequationfortheburningofTin excessair
(g)Usingdots(•)andcross(x)torepresentelectrons,drawadiagram toillustrate

bonding inthesulphideofQ
(h)StateoneuseofelementX

23. Thegridbelowrepresentspartoftheperiodictable.Studyitandanswerthequestions
thatfollow:

(a)(i)Identifytheelementthatgainselectronsmostreadily
(ii)Whichofthemetalismostreactive?Explain
(iii)WhatnameisgiventothefamilyofelementstowhichelementsXandTbelong?
(iv)Explainwhy:-

(I)IonicradiusofQislargerthanthatofM
(II)AtomicradiusofQisgreaterthanthatofS

(v)Whichoftheelementinthetabledoesnothavetheabilitytoform anionicor
covalentbond? Explain

(vi)GivetheformulaofthecompoundformedbetweenRandZ

24. Thegridbelowispartoftheperiodictable.Theelementsarenotrepresentedbytheir
actualsymbols.Usetheinformationtoanswerthequestionsthatfollow.

L L
M P T J U X
N Q R S V Y

W

S

Q Z

R E

M

X

T V
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a)(i)Whichisthemostreactive
(I)Non—metal? *

Explain
(II)Metal?

Explain
(ii)NamethefamilytowhichelementsTandQbelongs.
(iii)WritetheformulaofthecompoundformedwhenW reactswithS.

(iv)NamethetypeofbondandstructureformedwhenelementsRandKreact.
(v)ExplainwhyelementNdoesn’tform compoundswithotherelements.

(vi)ComparetheatomicradiiofTandQ.Explain.

25. Studythedatagiveninthefollowingtableandanswerthequestionsthatfollow.The
lettersarenottheactualsymbolsofelements.

Element Numberofprotons Meltingpoint BptoC
A 11 98 890
B 12 650 1110
C 13 60 2470
D 14 1410 2360
E 15 442

590
280

F 16 113
119

445

G 17 -101 -35
H 18 -189 -186

(i)StateandexplainthetrendinmeltingpointinABC
(ii)ExplainwhythemeltingpointandboilingpointsofelementDisthehighest
(iii)ExplainwhytheelementrepresentedbyletterEhastwomeltingpointvalues
(iv)WritedownthechemicalformulabetweenelementCandsulphateions
(v)NamethechemicalfamilyinwhichHbelongandstateoneuseoftheelement
(vi)WhatisthenatureoftheoxideoftheelementsrepresentedbylettersCandF?

26. AnelementW hasanatomicnumber13.
a)WritetheelectronicconfigurationofthemoststableionofW
b)WritetheformulaoftheoxideoftheelementW

27. Identifytheparticlesthatfacilitatetheelectricconductivityofthefollowingsubstances
(i)Sodium metal
(ii)Sodium Chloridesolution
(iii)MoltenLeadBromide

28. ComparewithareasontheatomicradiusofSodium tothatofAluminum.

29. Studytheinformationinthetablebelowandanswerthequestionsthatfollow:

Ion No.ofprotons No.ofelectrons
P3-

Q+

R2+

7
19
12

10
18
10

a)WritetheelectronarrangementofelementP.
b)GivethegroupandperiodtowhichelementsQandRrespectively.

Q……………………………………………………
R……………………………………………………
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30. Ethanolisaliquidatroom temperaturebutdoesnotconductelectricity.Explain.

31. ElectronicconfigurationforelementsrepresentedbyP,Q,RandSare:-
P=2.8.6,Q=2.8.2,R=2.8.1D=2.8.8.
(a)Selecttheelementwhichforms

(i)Adoublechargedion
(ii)Asolublecarbonate

32. ThetablebelowgivesinformationonfourelementsbylettersK,L,M andN.Studyit
andanswerthequestionsthatfollow.Thelettersdonotrepresenttheactualsymbolof
theelements.

(a)Whichtwoelementshavesimilarproperties?Explain
(b)WhatisthemostlikelyformulaoftheoxideofL?
(c)Whichelementisnon-metal?Explain

33. Studytheinformationgivenbelowandanswerthequestionsthatfollow:
Element Atomicradius(nm) Ionicradius(nm) Formulaofoxide Meltingpointofoxide

(oC)

A 0.364 0.421 A2O -119
D 0.830 0.711 DO2 837
E 0.592 0.485 E2O3 1466
G 0.381 0.446 G2O5 242
J 0.762 0.676 JO 1054

(i)WritetheformulaofthecompoundformedwhenJcombinedwithG
(b)ExplainwhythemeltingpointoftheoxideofEishigherthanthatoftheoxideofG

Chemicalfamilies
1. Studytheinformationinthetablebelowandanswerthequestionsthatfollow:

Element Atomicradius(nm) Ionicradius(nm)
W 0.114 0.195
X 0.072 0.136
Y 0.133 0.216
Z 0.099 0.181

(a)Wouldtheseform partofametallicoranon-metallicgroup?Explain
(b)Suggestanelementinthetableabovelikelytobethemostreactive.Explain

2 StatethereasonforusingArgoninelectriclightbulbs
3. Studytheinformationinthetablebelowandanswerthequestionsthatfollow.The
lettersdonotrepresenttheactualsymbolsoftheelements.

Element Electronicconfiguration Boilingpoint
X
Y
Z

2.7
2.8.7
2.8.8.7

-188oC
-35oC
59oC

(a)WhatisthegeneralnamegiventothegroupinwhichtheelementsX,YandZbelong?
(b)Selecttwoelementswhicharecolouredgases
(c)ExplainwhyZhasthehighestboilingpoint
(d)WriteanequationforthereactionofelementZwithironmetal

Element Electronarrangement Atomicradius(nm) Ionicradius(nm)
K
L
M
N

2.8.2
2.8.7

2.8.8.1
2.8.8.2

0.136
0.099
0.203
0.174

0.065
0.181
0.133
0.099
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(e)ElementYwasdissolvedinwaterandapieceofbluelitmuspaperwasputintothe
resultingsolution.Stateandexplaintheobservationthatwasmadeonthelitmuspaper
4. ThetablebelowshowselementsA,B,C,E,F,andG.ElementsingroupXhaveavalency

of2whileelementsingroupYhaveavalencyof1.Usethetabletoanswerthe
questions thatfollow:-

GROUPX GROUPY
Element A B C E F G
Atomicradius(nm) 14.0 19.5 19.7 5.2 7.9 11.3
Ionicradius(nm) 7.6 10.5 12.4 12.6 16.1 19.6

(i)Atomicradiusincreasesfrom AtoCandfrom EtoG.Explain
(ii)ExplainthedifferenceintheatomicandionicradiiofgroupXelements
(iii)ElementsCandGbelongtothesameperiod.ExplainwhytheatomicradiusofCis

greaterthanthatofG
(iv)GivetheformulaofthecompoundformedwhenBandFreact
(v)Whattypeofbondingisformedinthecompoundabove?Explain
(vi)Startingwiththeleastreactive,arrangetheelementsingroupYintheorderof

reactivity.Explain:
5. Theinformationinthetablebelowrelatestoelementsinthesamegroupoftheperiodic
table.Studyitandanswerthequestionthatfollows.

Whichelementhasthehighestionizationenergy?Explain
6. StartingwithLead(II)carbonateexplainhowyouwouldprepareapuresampleof

Lead(II)sulphate

7. a)Whatisanisotope?
b)AnelementQconsistsof3isotopesofmass28,29,30andpercentageabundanceof

92.2,4.7,3.1respectively.Determinetherelativeatomicmassoftheelement?

8. Studytheinformationinthetablebelowandanswerthequestionsthatfollow.
(Thelettersdonotrepresenttheactualsymbolsoftheelements)

Element Electronicconfiguration Ionizationenergy
Kj/mol)

P 2.2 1800
Q 2.8.2 1450
R 2.8.8.2 1150

(a)WhatisthegeneralnamegiventothegroupinwhichelementsP,QandRbelong?
(b)ExplainwhyPhasthehighestionizationenergy
(c)WriteabalancedchemicalequationforthereactionbetweenelementQandwater

Structureandbonding
1. Ethanolisaliquidatroom temperaturebutdoesnotconductelectricity.Explain.
2. a)Distinguishbetweenacovalentbondandaco-ordinatebond.

b)Drawadiagram toshowbondinginanammonium ion.(N=7,H=1)
3. a)Explainwhythemetalsmagnesium andaluminium aregoodconductorsofelectricity.

b)Otherthancost,givetworeasonswhyaluminium isusedformakingelectriccables
whilemagnesium isnot.
4. Explainwhytheboilingpointofethanolishigherthanthatofhexane.

Element Atomic size(nm)
P 0.19
Q 0.23
R 0.15
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(Relativemolecularmassofethanolis46whilethatofhexaneis86).
5. a)Whatismeantbydativecovalentbond?

6. Sodium andMagnesium belongtothesameperiodontheperiodictableandbothare
metals.Explainwhymagnesium isabetterconductorofelectricitythansodium.
7. Usingdotsandcrossestorepresentelectrons,drawthestructuresofthefollowing:

(a)Phosphorouschloride(PCl3)
(b)Hydroxonium ion (H3O+)

8. Betweenaluminium andcopperwhichoneisabetterconductor?Explain
9. Waterhasaboilingpointof100oCwhilehydrogenchloridehasaboilingpointof-115oC.
Explain

10. Explainwhyluminousflameiscapableofgivingoutlightandsoot
11. Whenbluelitmuspaperisdippedinasolutionofaluminium chlorideitturnsred.Explain
12. CarbonandSiliconareinthesamegroupoftheperiodictable.Silicon(IV)Oxidemelts

at2440oCwhilesolidCarbon(IV)Oxidesublimesat-70oC.Intermsofstructureand
bonding,explainthisdifference

13. ElementAhasanatomicnumberof6andbhasanatomicnumberof9:
(i)WritetheelectronarrangementsforelementsAandB
(ii)Usingdot()andcross(X)diagram,showhowAandBcombinetoform acompound

14. (a)Explainwhyaluminium isabetterconductorofelectricitythanmagnesium
(b)Otherthancostandabilitytoconduct,giveareasonwhyaluminium isusedfor

makingcableswhilemagnesium isnot
15. Explainhowelectricalconductivitycanbeusedtodistinguishbetweenmagnesium oxide
andsilicon(IV)oxide
16. a)Thediagram belowrepresentspartofthestructureofsodium chloridecrystal

Thepositionofoneofthesodium ionsinthecrystalisshownas;
i)Onthediagram,markthepositionsoftheotherthreesodium ions
ii)Themeltingandboilingpointsofsodium chlorideare801Cand1413Crespectively.

Explainwhysodium chloridedoesnotconductelectricityat25C,butdoesnotattemperatures
between801Cand1413C

b)Giveareasonwhyammoniagasishighlysolubleinwater
c)Thestructureofammonium ionisshownbelow;

Namethetypeofbondrepresentedinthediagram byN H
d)Carbonexistsindifferentcrystallineforms.Someoftheseformswererecently

H

N

H
H H

+
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discoveredinsootandarecalledfullerenes
i)Whatnameisgiventodifferentcrystallineformsofthesameelement
ii)Fullerenesdissolveinmethylbenzenewhiletheotherformsofcarbondonot.Given
thatsootisamixtureoffullerenesandothersolidformsofcarbon,describehow
crystalsoffullerenescanbeobtainedfrom soot

iii)Therelativemolecularmassofoneofthefullerenesis720.Whatisthemolecular
massofthisfullerene
17. (a)Explainthefollowingobservations:-

(i)NaClallowselectriccurrenttopassthroughthem inmoltenstate
(ii)Graphiteisanon-metalyetitisaconductorofelectricity

18. Studythetablebelowandanswerthequestionsthatfollow:-

Substance
MeltingPoint(oC)

Boilingpoint(oC)

A B C D E F
801 113

119
-39 5 -101 1356

1410 445 457 54 -36 2860
Electrical
Conductivity

Solid Poor Poor Good Poor Poor Poor
liquid Good Poor Good Poor Poor Poor

IIdentifywithreasonsthesubstancesthat:
(i)Haveametallicstructure

(1½mk)
(ii)Haveamolecularstructureandexistintheliquidstateatroom temperatureand

pressure(
(iii)SuggestareasonwhysubstanceBhastwomeltingpoints
(iv)SubstancesAandCconductelectriccurrentintheliquidstate.Statehowthetwo

substancesdifferasconductorsofelectriccurrent
*

19. (I)Sodium metaltarnisheswhenexposedtotheairwhereawhitepowderisformedon
itssurface.Asmallpieceofthissodium metalwasdroppedinto25gofethanoland1200cm3

ofhydrogengaswasevolvedatr.t.p.Theunreactedethanolwasevaporatedandawhitesolid
remained. (Na=23,molargasvolumeatr.t.p=24dm3,C=12,O=16,H=1)

(a)Writeachemicalequationforthereactionbetweenethanolandsodium metal
(b)Determinethemassofsodium thatreactedwithethanol
(c)Whatmassofethanolevaporated?
(d)Theethanolwasevaporatedat80oC,whilethewhitesolidremainedunaffectedat

thistemperature.Whatisthedifferenceinstructureofethanolandthewhitesolid?
(II)(a)Nameaninorganicliquidwhichliberateshydrogengaswithsodium metal

(b)Whattwodifferenceswouldyouobserveifsimilarpiecesofsodium weredropped
separatelyintosmallbeakerscontainingequalamountofethanolandtheliquid
namedin(II)(a)aboverespectively

(III)(a)Givethenameofthewhitepowderformedontheoriginalpieceofsodium metal
(b)Explainhowthewhitepowdernamedin(III)(a)isformed

20. Thegridbelowrepresentspartoftheperiodictable.Thelettersdonotrepresentactual
symbolsoftheelements.Studyitandanswerthequestionsthatfollow:-

F

N

Q

X-Z

P

J K

G

L

N

M

I
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(a)WhattypeofbondwouldyouexpectinthecompoundformedbetweenHandF.
Explain

(b)(i)WhichoftheelementsJandM willhaveagreateratomicradius?Explain
(ii)ElementsFandNareinthesamegroupofperiodictable.Howdotheiratomic

radiuscompare? Explain
(c)AnelementW hasatomicnumber15.Indicatethepositionitwouldoccupyinthe

tableabove
(d)WhatisthenamegiventoelementsX–Z?
(e)WhyisJusedinelectriccableswhereQisnot
(f)PandJaretermedasmetalloids.Whatdoestheterm metalloidmean?
(g)HowwouldyouexpectthereactivityofHandM tocompare?Explain

21. (a)Partoftheperiodictableisgivenbelowstudyitandanswerthequestionsthat
follow.

Thelettersdonotrepresenttheactualelements

(i)WhattypeofbondisformedwhenYreactswithZ.Explain
(ii)ExplainthedifferenceintheatomicradiiofelementAandB
(iii)ExplainthedifferenceinthereactivityofZandB

(b)Studytheinformationinthetablebelowandanswerthequestionsthatfollow:
(Thelettersdonotrepresenttheactualsymbolsoftheelements)

(i)Whatismeantbyionizationenergy?
(ii)ElementRhasthelowestionizationenergy.Explain
(iii)WhenapieceofelementQisplacedonwateritmeltsandahissingsoundis

producedasitmovesonthewatersurface.Explaintheseobservations
(iv)WritetheequationforthereactionbetweenelementQandwater

22. Thetablebelowshowstheelementsinthethirdperiod,theoxidesofthethirdperiodand
theirproperties.Thelettersarenottheactualsymbolsoftheelements.Studythe
informationandanswer
thequestionsthatfollow:

Element Atomic
number

Atomic
radius(nm)

Oxide Stateat
RT

oxidemeltingpoint
ºC

M 11 0.191 M2O Solid 1132
N …………… 0.160 NO Solid 2852
P 13 0.130 ……… Solid 2072
Q 14 0.118 QO2 ………. 1610
R ……… 0.110 ……… Solid 580

Element Electronicconfiguration IonizationenergyKJmol-1

P 2:1 519
Q 2:8:1 494
R 2:8:8:1 418

Y Z

BA
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S 16 0.102 SO2 ……… -75
T 17 0.099 TO2 Gas -60
V 18 0.095 X X X

a)i)Completethetableabove
ii)Explainthetrendintheatomicradiusacrosstheperiod

iii)ExplainwhytheoxideofelementV doesnotexist
b)Namethetypeofstructureandbondinthefollowingoxide

Oxide Structure Bondtype
NO

TO2

ii)Usingdotsandcrossestorepresentelectrons.Showthebondingintheoxide,QO2

c)i)ExplainwhyelementsP conductselectricitybutTdoesnot
ii)TheoxideofPreactsbothacidsandalkalis.Givethenameofthiskindofoxide

23. ThetablebelowgivesinformationaboutelementsA1,A2,A3andA4

Element Atomicnumber Atomicradius(nm) Ionicradius(nm)
A1 3 0.134 0.74
A2 5 0.090 0.012
A3 13 0.143 0.050
A4 17 0.099 0.181

(i)InwhichperiodoftheperiodictableiselementA2?Giveareason
(ii)Explainwhytheatomicradiusof:

I.A1isgreaterthanthatofA2

II.A4issmallerthanitsionicradius
III.SelecttheelementwhichisinthesamegroupasA3

IV.Usingdots()andcross(x)torepresentoutermostelectrons,drawadiagram to
showthebondinginthecompoundformedwhenA1reactswithA4

24. TheatomicnumberofelementPis11andthatofQis8
a)WritedownthepossibleformulaofthecompoundformedbetweenPandQ
b)Usingdots(·)andcrosses(x)torepresentelectronsdrawadiagram torepresent

thebondinginthecompoundin(a)above
25. Namethetypeofbondingandstructurefoundin:-

(a)Ice
(b)Magnesium chloride

26. Namethetypeofbondingandstructurefoundin:-
(a)Ice
(b)Magnesium chloride

27. Usetheschemetoanswerthequestionsthatfollow:

SolidNchanges
from yellowto
white

H2SO4(aq)
SolutionQ

HCl(aq)

SolutionL
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(a)IdentifysolidN……………………………………………………………….
(b)WriteabalancedequationfortheformationofQ
(c)Writetheformulaofthecomplexionformedwhensodium hydroxideisaddedto

solutionL inexcess
28. (a)Usingdots()andcrosses(x)torepresentelectronsshowbondingin:

NH
-
2(N=7,H=1) S8 (S=16)

(b)ShowbondinginCarbon(II)Oxidebyuseof(__)or( )torepresentbonds.
29. Intermsofstructureandbonding,explainwhydiamondisthehardestnaturallyoccurring

Substance
30. Identifythebondtypesinthediagram
31. ElementsA,B,C,andDarenotactualsymbols,haveatomicnumbers19,9,12and10

respectively.
(a)Whichtwoelementsrepresentnon-metals
(b)WritetheformulaofthecompoundformedbetweenelementsBandCandidentity

thebondpresentinthecompound
32. (a)Distinguishbetweenacovalentanddativebond

(b)Explainwhynitrogengasreactswithoxygenatveryhightemperature
33. Drawadot()andcross(x)diagram toshowbondingin:-

(i)Ammonium ion(NH4
+

(N=7.0,H=1)
(ii)Silane (SiH4)

(Si=14,H=1)
34. Belowisatableoxidesofsomeperiodthreeelements

Oxides Na2O P4O6 SO2 Cl2O
Stateatroom
temp

Solid Solid Gas Gas

(a)GivethesystematicnameofCl2O
(b)ExplainwhyNa2OexistsasasolidwhereasSO2isagasatroom temperature

35. Thetablebelowshowspropertiesofperiodthreechlorides
Formularofcompound NaCl MgCl2 AlCl3 SiCl4

BpoC 1470oC 1420oC 180oC 60oC
ExplainwhyAlCl3solidhasamuchlowerboilingpointthanMgCl2solid

Salts
1. Studytheflowchartbelowandanswerthequestionsthatfollow:

Copper
Step
1

Gas

Blue
solution(1)Heat

(2)ReagentZ

Blue
Crystals

Step2

Heat Step3

WhiteSolid
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a)NamereagentZ.
b)Describetheprocesswhichtakesplaceinstep2.
c)Identifythewhitesolid.

2. a)Startingfrom solidmagnesium oxide,describehowasolidsampleofmagnesium
hydroxidecanbeprepared.

b)Giveoneuseofmagnesium hydroxide.
3. Startingwithlead(II)oxide,describehowyouwouldprepareasolidsampleof

lead(II)Carbonate
4. Studythediagram belowandanswerthequestionsthatfollow:

(a)NamethetwosaltsformedintubeA
(b)StatetheobservationsmadeintubeC
(c)NamegasP

5. Studytheinformationinthetablebelowandanswerthequestionsthatfollow:-

PARTICLE MASS
NUMBER

NUMBER
OF

PROTONS

NUMBEROF
NEUTRONS

NUMBEROF
ELECTRONS

E 37 17 (i) 18
F 32 (ii) 16 16
G (iii) 19 20 18
H 40 20 (iv) 18

(a)Completethetablebyfillingintheblankspaces(i),(ii)(iii),and(iv)
(b)Identifytheparticleswhichareelectricallycharged

6. Sodium CarbonateDecahydratecrystalswereleftexposedonawatchglassfortwodays.
a)Statetheobservationsmadeonthecrystalsaftertwodays.
b)Namethepropertyofsaltsinvestigatedintheaboveexperiment

7. Startingwithsodium oxide,describehowasampleofcrystalsofsodium hydrogen
carbonatemaybeprepared
8. Inanexperiment,ammonium chloridewasheatedintest-tube.Amoistredlitmuspaper

placedatthemouthoftestfirstchangedbluethenred.Explaintheseobservations:-

9.Usingdots(•)andcross(x),showthestructureofammonium ion
10. a)Givethenameofeachoftheprocessesdescribedbelowwhichtakesplacewhen
saltsareexposedtoairforsometime

i)Anhydrouscoppersulphatebecomeswet
ii)Magnesium chlorideformsanaqueoussolution
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iii)Freshcrystalsofsodium carbonate,Na2CO3.10H2Obecomecoveredwithwhite
powderofformulaNa2CO3.H2O

b)Writetheformulaofthecomplexionformedineachofthefollowingreactions
describedbelow;

i)Zincmetaldissolvesinhotalkalinesolution
ii)Copperhydroxidedissolvesexcessammoniasolution

11 (a)Writeanequationtoshowtheeffectofheatonthenitrateof:-
(i)Potassium
(ii)Silver

12. (a)Theschemebelowshowssomereactionsstartingwithmagnesium oxide.Studyit
andanswerthequestionsthatfollow:-

(i)Namethereagentsusedinsteps2and4
(ii)Writeanequationforthereactioninstep3
(iii)Describehowasolidsampleofanhydrousmagnesium carbonateisobtainedinstep

5
13. Inthepreparationofmagnesium carbonate,magnesium wasburntinairandtheproduct

collected.Dilutesulphuricacidwasthenaddedandthemixturefilteredandcooled.
Sodium carbonatewasaddedtothefiltrateandthecontentsfiltered.Theresiduewas
thenwashedanddriedtogiveawhitepowder.
(a)Givethenameoftheproduct
(b)Writethechemicalequationfortheformationoftheproduct
(c)(i)Namethefiltratecollectedaftersodium carbonatewasadded.

(ii)Writedownthechemicalformulaofthewhitepowder
(d)Writeachemicalequationforthereactionbetweenproductin(a)andtheacid
(e)Writeanionicequationtoshowtheformationofthewhitepowder.
(f)Writeanequationtoshowwhathappenswhenthewhitepowderisstronglyheated.
(g)Identifytheionspresentinthefiltrateafteradditionofsodium carbonate.
(h)Whatisthenamegiventothereactionthattakesplacewhensodium carbonatewas

addedtothefiltrate?
(i)Explaintheobservationsmadewhencrystalsofsodium carbonatedecahydrateare

leftexposedtotheatmospherefortwodays
14. a)Givethenameofeachoftheprocessesdescribedbelowwhichtakesplacewhen
saltsareexposedtoairforsometime

i)Anhydrouscoppersulphatebecomeswet
ii)Magnesium chlorideformsanaqueoussolution
iii)Freshcrystalsofsodium carbonate,Na2CO3.10H2Obecomecoveredwithwhite

powderofformulaNa2CO3.H2O
15. Youareprovidedwiththefollowing:-solidlead(II)nitrate,magnesium oxidepowder,

dilutesulphuric(VI)acidanddistilledwater.Describehowyoucanprepareadry
sampleoflead(II)sulphate

16. Usetheschemetoanswerthequestionsthatfollow:

Magnesiu
m Oxide

Water

STEP1

Aqueous
Magnesiu
m
hydroxide

STEP2

Aqueous
Magnesiu
m
hydroxide

Boil

STEP3
Product
s

STEP4

Aqueous
Magnesiu
m
Chloride

Magnesiu
m
CarbonateSTEP5
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(a)IdentifysolidN……………………………………………………………….
(b)WriteabalancedequationfortheformationofQ
(c)Writetheformulaofthecomplexionformedwhensodium hydroxideisaddedto

solutionL inexcess

17. Whenexposedtoair,crystalsofhydratedsodium carbonateloseswaterof
crystallizations;-

(i)Namethisprocess
(ii)Writetheformulaofhydratedsodium carbonate

18. Astudentpouredsodium iodidesolutionintoasmallportionofsolutionQ,ayellow
precipitatewasformed.
(i)WhichionwasmostlikelyinsolutionQ?
(ii)Writeanionicequationleadingtotheformationoftheyellowprecipitate

19. Calcium oxidecanbeusedasasoliddryingagentforsomelaboratorygases.Explain

20. Apieceofmarblechipswasstronglyheatedinairforabout30minutes.Somedropsof
waterwereaddeddropbydroptotheproductwhenitwasstillwarm.

Usingequation,explain:
(i)Whathappenswhenthepieceofmarblechipsisheated?
(ii)Thereactionthattakesplacewhenwaterisaddedtothefinalwarm product.

21. Studytheflowchartbelowandanswerthequestionsthatfollow

a)Identify;
i)gasesC andB

ii)IonslikelytobepresentedinsolidA
22. Potassium nitratecrystalsinatest-tubewereheatedstronglyforsometime.Statethe

observationmade:
(a)Whenaglowingsplintisintroducedintothetest-tubeduringtheheating

(b)Attheendoftheheating
23. Nametheprocesswhichtakesplacewhen:

(a)Anhydrousiron(III)chlorideabsorbwatervapourfrom theairtoform solution
(b)Zincchloridevapourchangesdirectlytozincchloridesolid

24. (a)Startingform solidmagnesium oxide,describehowasolidsampleofmagnesium
hydroxidecanbeprepared

(b)Giveoneuseofmagnesium hydroxide

SolidNchanges
from yellowto
white

H2SO4(aq)
SolutionQ

HCl(aq)

SolutionL

1

SOLIDA
Heat

BrowngasB

SolidK

Colourlessgas
C

DiluteHNO3(aq)
Colourlesssolution
M

Yellowwhenhot
Whitewhencold
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Gasjar

Burningcandle

Sodium hydroxide

25. Thediagram belowrepresentsaset-upthatwasusedtoshowthatpartofairsused
duringburning

(a)Statetwosourcesoferrorsinthisexperiment

26. Inanexperimentthefollowingsolidswereprovidedtoform threestudents;Ca(NO3)2(s),

NaH2PO4(s);Mg(OH)Cl(s)andFe(NH4)2(SO4)2.6H2O.Theywerethentoldtodissolvethe
givensolidsindifferentlyin20mlofwater.
(a)Classifythegivensaltsaccordingly

(b)(i)ExplaintheprocesswhichtakesplacewhenFeCl3isdissolvedinwater
(ii)Astudentplacedamoistlitmuspaperontheproductin(i)above.Stateandexplainthe

observationmade

Effectofanelectriccurrentonsubstances
1. Theset-upwasusedtoelectrolyseLead(II)bromide.Studyitandanswerthequestions

thatfollow;

(a)Writeanionicequationforthereactionthatoccurredatthecathode
(b)Stateandexplainwhathappenedattheanode

2. WhenanelectriccurrentwaspassedthroughtwomoltensubstancesEandFinseparate
voltammeters.Theobservationsrecordedbelowweremade:-

Substance Observation Typeofstructure
E Conductselectriccurrentandagasis

formedatoneoftheelectrodes
F Conductsanelectriccurrentandisnot

decomposed
Completethetableabove

3. (a)Differentiatethefollowingterms:-
Electrolyteandnon-electrolyte

(b)Thediagram belowisaset-upusedtoinvestigatetheconductivityofelectriccurrent
bysomeaqueoussolution.Studyitandanswerthequestionsthatfollow;

Cathode

Anode

MoltenLead(II)
briomide

Bulb

Carbonelectrode
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(i)Statetheobservationmadeonthebulbwheneachofthefollowingsolutionwereput
ontothebeaker

(a)Sugarsolution
(b)(i)Saltsolution

(ii)Classifythesubstancein(i)aboveaseitherelectrolyteornon-electrolyte
(b)Ifintheaboveset-upofapparatus,thesubstancetobetestedisLeadIIBromide,

whatmodification shouldbeincludedintheset-up?
(c)WriteanIonicequationattheelectrodesandstatetheobservation:-

Anode

4. (a)Thediagram belowshowsthesetupusedtoinvestigatetheeffectofanelectric
currentonmoltenlead (II)bromide

i.ExplainwhathappenstotheleadIIbromideduringelectrolysis
ii.Whyisitimportanttocarryouttheexperimentinafumechamber?

5. (I)Definethefollowingterms:
(a)Crystallization
(b)(i)Saltingoutasusedinsoapmaking

(ii)Startingwithbarium carbonatesolid,dilutesulphuricacidanddilutenitricacid,
describehowyouwouldpreparedrybarium sulphatesolid

(iii)Studytheschemebelowandanswerthequestionswhichfollow:

Colourless
gaswhich
relights
glowingsplint

Heat
T

SolidS Water

Burnon
nichromewire

Lilac
flame

Colourless
solution

Bulb

Graphite
rods Substancetobetested

Beaker
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Bulb

Boilingtube

Lead(II)fluoride

Gas

(a)Identify;
(i)ThecationpresentinsolidS
(ii)TheanioninsolidS

(b)WriteanequationtoshowhowsolidSisheatedinprocessT
(iv)CopperIIchloridesolutiondissolvesinexcessammoniasolutiontoform adeepblue
solution.Givetheionresponsibleforthedeepbluesolution

(v)Asolutionofhydrogenchlorideisanelectrolytebutasolutionofhydrogenchloridein
methylbenzeneinanon-electrolyte.Explain

6. (i)StateFaraday’sfirstlawofelectrolysis
(ii)Thediagram belowshowsaset-upusedfortheelectrolysisofmoltenLead

bromide:-

Statetheobservationsthatwouldbemadeattheanodeandcathodeastheelectrolysis
progressed
7. (a)(i)DescribehowyouwouldpreparepurecrystalsofleadIInitrateinthelaboratory
from leadIIoxide

(ii)Writeanequationforthereactionthattakesplacein(a)(i)above
(b)(i)StatewhathappenswhenleadIInitrateisstronglyheated

(ii)Writeanequationforthereactioninb(i)above
(c)(i)Statewhatisobservedwhenammoniasolutionisgraduallyaddedtoasolutionof

leadIInitrateuntilthealkaliisinexcess
(ii)Writeanionicequationforthereactionthattakesplacein (i)above

8. Thediagram showanexperimentforinvestigatingelectricalconductioninlead(II)
fluoride.Studyitandanswerthequestionsthatfollow:

PbBV2

Heat

Switch

Flowofelectrons



40
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(a)Onthediagram
(i)Labeltheanodeandthecathode
(ii)Showthedirectionofmovementofelectrons
(iii)Completethediagram byindicatingtheconditionthatismissingbutmustbepresent

forelectricalconductiontotakeplace.
(b)Whyisitnecessarytoleaveagapbetweenthecorkandtheboilingtube?
(c)Statetheobservationsthatareexpectedattheelectrodesduringelectrical

conductionandattheexperiment
(d)Writeequationsforthereactionsthattakeplaceattheelectrodes
(e)Whyshouldthisexperimentbecarriedoutinafumechamber?
II.ThetablebelowshowstheelectricalconductivityofsubstanceA,BandC

Substance Solidstate Moltenstate Aqueoussolution
A Conducts Conducts Notsoluble
B Doesn’t

conduct
Conducts Conducts

C Doesn’t
conduct

Doesn’tconduct Notsoluble

(a)Whichoneofthesubstanceislikelytobeplastic?
(b)Explainwhythesubstanceyouhavegivenin(a)abovebehavesinthewayitdoes
(c)Whichofthesubstancesislikelytobesodium chloride?Explain
(d)GivethetypeofstructureandbondingthatispresentinsubstanceA

9. Studythediagram belowanduseittoanswerthequestionsthatfollow:-

(a)IdentifyelectrodesAandB
(b)Nametheproductformedattheanode
(c)WritetheelectrodehalfequationofreactionatelectrodeA

10. Explainthedifferencesinelectricalconductivitybetweenmeltedsodium chlorideand
liquidmercury

11.Belowispartofaflowdiagram forthecontactprocess:

Lead(II)bromide

A B

Heat
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(a)Name :
I.LiquidY……………………………………………………….

II.LiquidN………………………………………………………….
(b)Writetheequationforthereactiontakingplacein;

I.ChamberQ
II.ChamberR

12. Inanexperimenttoinvestigatetheconductivityofsubstances,astudentusedtheset-up
shownbelow.

Thestudentnotedthatthebulbdidnotlight.
a)Whathadbeenomittedinthesetup.
b)Explainwhythebulblightswhentheomissioniscorrected.

Carbonanditscompounds
1. (a)Stateoneuseofgraphite

(b)BothgraphiteanddiamondareallotropesofelementCarbon.Graphiteconducts
electricitywhereasdiamonddoesnot.Explain

2. Belowisasimplifiedschemeofsolvayprocess.Studyitandanswerthequestionsthat
follow:

a)IdentifygasR.
b)WriteanequationfortheprocessIII.
c)Giveoneuseofsodium carbonate.

3. Aburningmagnesium continuestoburninsideagasjarfullofcarbon(IV)oxide.Explain.
4. Thediagram belowshowsajikowheninuse

Brine

PROCESS
I

PROCESS
II

PROCESS
III

Ammoni
a
solution GasR

Sodium
Carbonate
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(a)IdentifythegasformedatregionH
(b)StateandexplaintheobservationmadeatregionG

5. Studythediagram belowanduseittoanswerthequestionsthatfollow.

(a)Statetheobservationmadeinthecombustiontube.
(b)Writeanequationforthereactionthattookplaceinthecombustiontube
(c)GiveoneuseofP

6. (a)Identifytwosubstancethatarereactedtoregenerateammoniagasinthesolvary
process

(b)Writedownabalancedchemicalequationforthereactionabove
7. WhentheoxideofelementHwasheatedwithpowderedCarbon,themixtureglowedand

Carbon(IV)oxidewasformed.Whentheexperimentwasrepeatedusingtheoxideof
elementJ,therewasnoapparentreaction

(a)SuggestonemethodthatcanbeusedtoextractelementJfrom itsoxide
(b)ArrangetheelementsH,JandCarboninorderoftheirdecreasingreactivity

8. (i)Diamondandsilicon(IV)Oxidehaveacertainsimilarityintermsofstructureand
bonding.Stateit

(ii)Stateoneuseofdiamond
9. (a)Whatisallotropy?

(b)DiamondandgraphiteareallotropesofCarbon.Intermsofstructureandbonding
explainwhygraphiteconductselectricitybutnotdiamond

10. Thediagram belowshowsacharcoalstovewithdifferentregions

(a)WriteanequationfortheformationoftheproductinregionB
(b)HowwouldoneavoidtheproductionoftheproductatB?Giveareasonforyour

answer

11. Studythediagram belowandanswerthequestionsthatfollow:
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Carbon(II)
Oxide

(a)Explaintheobservationmadeinthecombustiontubeduringtheexperiment
(b)Writeanequationforthereactionthattakesplaceinthecombustiontube

12. Diamondandgraphiteareallotropesofcarbon:-
(a)Whatismeantbyallotropes?
(b)Howdotheydifferintheirstructureandbonding

13. Studytheexperimentalset-upbelow:

a)Statetwoobservationsmadeinthesetupastheexperimentprogressed
b)Byuseofachemicalequation,explainthechangesthatoccurredintheboilingtube
c)Whywasitnecessarytoburntheexcessgas?

14. Thediagram belowshowstheheatingcurveofapuresubstance.Studyitandanswer
thequestionsthatfollow:
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(a)WhatphysicalchangesaretakingplaceatHandW?
(b)WhatarethephysicalstatesofthesubstanceatYandK?
(c)Usingthesimplekinetictheoryofmatter,explainwhathappenstothesubstance

betweenpointsAandC
(d)Thesubstanceundertestisdefinitelynotwater;Giveareasonforthis
(e)Whatwouldhappentothemeltingpointofthissubstanceifitwerecontaminated

withsodium chloride?
(f)WhathappenstothetemperaturebetweenpointsBandC?

15. Studytheset-upbelowandanswerthequestionsthatfollow:

(a)(i)NameGasX ………………………………………………………………
(ii)StatetheeffectofreleasinggasXtotheenvironment
(b)Writedownequationsforthereactionstakingplacein;

(i)TubeI
(ii)TubeII
(iii)Flask

(c)StatetheobservationmadeintubeIII
(d)WritedownanequationforthereactionwhichcouldbeusedtogenerateCarbon

(IV)Oxidefortheabovesetup
(e)Namethereagentsusedtogenerategasxinthelaboratory
(f)Completethediagram abovetoshowhowexcessgasxcanbecollected

16. Thefigurebelowshowsthestagesinthemanufactureofsodium carbonate.Studythe

Time

A
Y

444
D W

K

CB

H
115

T
e

m
p

e
ra

tu
re
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diagram belowanduseittoanswerthequestionsthatfollow.

a)(i)Namethreestartingmaterialsinthemanufacturerofsodium carbonate.
(ii)Whichsubstancesarerecycledinthisprocess?
(iii)Identifythechambersinwhichtherecycledsubstancesareregenerated.
(iv)NamethesubstancesUandV.

b)Giveanequationforthereactionwhichoccurs:
(i)Inthereactionchamber1
(ii)WhensolidVisheated.
(iii)Inthereactionchamber3.

c)Stateonecommercialusefor
(i)Sodium carbonate.

17. Theset-upbelowwasusedtopreparedrycarbon(II)Oxidegas.useittoanswerthe
questions belowit:

(a)(i)Statetwomistakescommittedintheset-uparrangementabove

(ii)Thestudentproducedcarbon(IV)oxidegasfrom thereactionbetweenLead(II)
Carbonate anddilutehydrochloricacid.Thegaswasproducedforashorttimeandthe

charcoal

HEATING
LIMESTONE

REACTION
CHAMBER2

REACTION
CHAMBER1

REACTION
CHAMBER

Calcium

Sodium

SolidV

Filtratio

Liquid

Carbon
(IV)Oxide

Ammonia

Brine
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reactioncametoastop.Explain
(iii)Writetheequationforthereactionstakingplaceinthecombustiontubeandthe

conicalflask:
Combustiontube:…………………………………………………………………..
Conicalflask……………………………………………………………………..

(iv)Stateoneuseofcarbon(IV)Oxidegasapartfrom fireextinguisher
(v)Givetwopropertiesthatmakecarbon(IV)Oxidetobeusedasfireextinguisher

(b)PbO(s)+CO(g) Pb(s)+CO2(g)

Whichpropertyofcarbon(II)Oxideisdemonstratedbytheaboveequation?
(c)Aluminium carbonatedoesnotexist.Giveareason
(d)Ammonium carbonatedecomposeswhenheated.Writeachemicalequationto

representthisdecomposition
18. Stateandexplaintheobservationmadewhenapieceofcharcoalisdroppedinajar
containingconcentratednitric(V)acid

19. WhenCarbon(IV)oxideispassedthroughlimewater,awhiteprecipitateisformedbut
whenexcessCarbon(IV)Oxideispassed,thewhiteprecipitatedisappears;

(a)Explainwhythewhiteprecipitatedisappears
(b)Giveanequationforthereactionthattakesplacein(a)above

20. Theset-upbelowwasusedtoprepareacarbon(II)oxidegas.

(a)GivethenameofsubstanceA………………………………………………………….
(b)Completethediagram toshowhowthegascanbecollected
(c)Writetheequationforthereaction

Gaslaws
1. AsampleofunknowncompoundgasXisshownbyanalysistocontainSulphurand
Oxygen.Thegasrequires28.3secondstodiffusethroughasmallapertureintoavacuum.An
identicalnumberofoxygenmoleculespassthroughthesameaperturein20seconds.
Determinethemolecularmass

ofgasX(O=16,S=32)

2. (a)StateGraham’sLawofdiffusion
(b)GasVtakes10secondstodiffusethroughadistanceofonefifthofameter.Another

gasW takesthesametimetodiffusethroughadistanceof10cm.iftherelative
molecularmassofgasVis16.0;calculatethemolecularmassofW
3. (a)StateCharles’Law

(b)Thevolumeofasampleofnitrogengasatatemperatureof291Kand1.0x105

Pascalswas3.5x10-2m3.Calculatethetemperatureatwhichthevolumeofthegaswouldbe
2.8x10-2m3at1.0x105pascals.

A

Sodium methanoatesolid



47
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

4. 60cm3ofoxygengasdiffusedthroughaporouspartitionin50seconds.Howlongwould
ittake60cm3ofsulphur(IV)oxidegastodiffusethroughthesamepartitionunderthesane
conditions?

(S=32.0,O=16.0)
5. (a)StateGraham’slawofdiffusion

(b)30cm3ofhydrogenchloridegasdiffusesthroughaporouspotin20seconds.How
long wouldittake42cm3ofsulphur(IV)oxidegastodiffusethroughthesamepotunder

thesameconditions (H=1 Cl=35.5 S=32 O=16)
6. a)StateBoyleslaw

b)SketchagraphthatrepresentsCharles’law
c)Agasoccupiedavolumeof250cm3at-23ºCand1atmosphere.Determineitsvolume

at127ºC whenpressureiskeptconstant.
7. AfactoryproducesCalcium Oxidefrom Calcium Carbonateasshownintheequation
below:-

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

(a)WhatvolumeofCarbon(IV)Oxidewouldbeproducedfrom 1000kgofCalcium
Carbonateats.t.p(Ca=40,C=12,O=16,Molargasvolumeats.t.p=22.4dm3)

8. Afixedmassofgasoccupies200cm3atatemperatureof23oCandpressureof
740mmHg.Calculatethevolumeofthegasat-25oCand780mmHgpressure
9. GasKdiffusesthroughaporousmaterialatarateof12cm3s-1whereasSdiffuses
throughthesamematerialatarateof7.5cm3s-1.GiventhatthemolarmassofKis16,calculate
themolarmassofS
10. (a)StateGayLussac’slaw
.11. (a)Whatistherelationshipbetweentherateofdiffusionofagasanditsmolecularmass?

(b)AsampleofCarbon(IV)Oxidetakes200secondstodiffuseacrossaporousplug.
HowlongwillittakethesameamountofCarbon(II)Oxidetodiffusethroughthe
sameplug?(C=12,O=16)

12. Belowarestructuresofparticles.Useittoanswerquestionsthatfollow.Ineachcase
onlyelectronsintheoutermostenergylevelareshown

key
P=Proton
N=Neutron
X=Electron

(a)Identifytheparticlewhichisananion
(b)Chooseapairofisotopes.Giveareason

13. ThefigurebelowshowstwogasesPandQdiffusingfrom twooppositeends18
secondsaftertheexperiment

W
U V

19P
20

ZY

Heat

72cm

P Q

54cm
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(a)Whichofthegaseshasalighterdensity?
(b)GiventhatthemolecularmassofgasQis17,calculatethemolecularmassofP

14. Identifytheparticlesthatfacilitatetheelectricconductivityofthefollowingsubstances
(i)Sodium metal
(ii)Sodium Chloridesolution
(iii)MoltenLeadBromide

15. GasBtakes110secondstodiffusethroughaporouspot,howlongwillittakeforthe
sameamountofammoniatodiffuseunderthesameconditionsoftemperatureand

pressure?(RMM ofB=34RMM ofammonia=17)
16. Agasoccupies5dm3atatemperatureof-27oCand1atmospherepressure.Calculate
thevolumeoccupiedbythegasatapressureof2atmospheresandatemperatureof127oC
17. Afixedmassofgasoccupies200cm3atatemperatureof230candapressureof740
mm Hg.Calculatethevolumeofthegasat-250cand790mm Hgpressure.

18. (a)StatetheGraham’slaw
(b)100cm3ofCarbon(IV)oxidegasdiffusedthroughaporouspartitionin30seconds.

Howlongwouldittake150cm3ofNitrogen(IV)oxidetodiffusethroughthesame
partitionunderthesameconditions?(C=12.0,N=14.0,O=16.0)

Themole
1. Inanexperimentmagnesium ribbonwasheatedinair.Theproductformedwasfoundto
beheavierthantheoriginalribbon.Potassium manganate(VII)wasontheotherhand,heatedin
airandproductformedwasfoundtobelighter.Explainthedifferencesontheobservation
made
2. Inafiltrationexperiment25cm3ofasolutionofSodium Hydroxidecontaining8gper

litrewasrequiredforcompleteneutralizationof0.245gofadibasicacid.Calculate
therelativemolecularmassoftheacid(Na=23.0,O=16,H=1)

3. DgramsofPotassium hydroxideweredissolvedisdistilledwatertomake100cm3of
solution.50cm3ofthesolutionrequired50cm3of2.0M nitricacidforcompleteneutralization.

CalculatethemassDofPotassium hydroxide(RFM ofKOH=56)
KOH(aq)+HNO3(aq) KNO3(aq)+H2O(l)

4. Whenexcessdilutehydrochloricacidwasaddedtosodium sulphite,960cm3ofsulphuric
(IV)Oxidegaswasproduced.Calculatethemassofsodium sulphatethatwasused.
(Molargasvolume=24000cm3andMolarmassofsulphite=126g)

5. Theequationoftheformationofiron(III)chlorideis
2Fe(s)+3Cl2(g) 2FeCl3

Calculatethevolumeofchlorinewhichwillreactwithirontoform 0.5gofIron(III)
chloride.(Fe=56 Cl=35.5).Molargasvolumeat298K=24dm3)
6. 15.0cm3ofethanoicacid(CH3COOH)wasdissolvedinwatertomake500cm3ofsolution.

Calculatetheconcentrationofthesolutioninmolesperlitre
[C=12,H=1,O=16,densityofethanoicacidis1.05g/cm3]

7. When1.675gofhydratedsodium carbonatewasreactedwithexcesshydrochloricacid,
thevolumecarbon(IV)oxidegasobtainedatroom temperatureandpressurewas

150cm3.Calculatethenumberofmolesofwaterofcrystallizationinonemoleofhydrated
sodium carbonate:-(Na=23,H=1,C=12,O=16,MGVatR.T.P=24000cm3)
8. Howmanychlorideionsarepresentin1.7gofmagnesium chloridecrystals?

(Avogadro’sconstant=6.0x1023,Mg=24,Cl=35.5)
9. 0.84gofaluminium reactedcompletelywithchlorinegas.Calculatethevolumeof
chlorinegasused (Molargasvolumeis24dm3,Al=27)
10. 6.4gofamixtureofsodium carbonateandsodium chloridewasdissolvedinwaterto
make50cm3solution.25cm3ofthesolutionwasneutralizedby40cm3of0.1M HCl(aq).Whatis
hepercentageofsodium chlorideinthesolidmixture?
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11 Anunknownmass,x,ofanhydrouspotassium carbonatewasdissolvedinwaterand
thesolutionmadeupto200cm3.25cm3ofthissolutionrequired18cm3of0.22M nitric
(V)acidforcompleteneutralization.Determinethevalueofx.(K=39.0,C=12.0,O=16.0)

12. Calculatethevolumeofoxygengasusedduringtheburningofmagnesium (O=16,
molargasvolume=24,000cm3atroom temperature)

13. Ahydratedsalthasthefollowingcompositionbymass.Iron20.2%,oxygen23.0%,
sulphur11.5%,water45.3%

i)Determinetheformulaofthehydratedsalt(Fe=56,S=32,O=16,H=11)
ii)6.95gofthehydratedsaltinc(i)aboveweredissolvedindistilledwaterandthetotal

volumemadeto250cm3ofsolution.Calculatetheconcentrationoftheresultingsalt
solutioninmolesperlitre.(Giventhatthemoleculamassofthesaltis278)

14. (i)Lead(II)ionsreactwithiodideionsaccordingtotheequation;
Pb2+

(aq)+2I-
(aq) PbI2(s)

300cm3ofa0.1m solutionofiodideionswasaddedtoasolutioncontainingexcessleadII
ions.CalculatethemassingramsofleadIIiodideformed

(ii)Identifythecolouroftheproductformedin(d)(i)

15. a)Thediagram belowrepresentspartofthestructureofsodium chloridecrystal

Thepositionofoneofthesodium ionsinthecrystalisshownas;
i)Onthediagram,markthepositionsoftheotherthreesodium ions
ii)Themeltingandboilingpointsofsodium chlorideare801Cand1413Crespectively.

Explainwhysodium chloridedoesnotconductelectricityat25C,butdoesnotattemperatures
between801Cand1413C

b)Giveareasonwhyammoniagasishighlysolubleinwater
c)Thestructureofammonium ionisshownbelow;

Namethetypeofbondrepresentedinthediagram byN H
d)Carbonexistsindifferentcrystallineforms.Someoftheseformswererecentlydiscovered

insootandarecalledfullerenes
i)Whatnameisgiventodifferentcrystallineformsofthesameelement
ii)Fullerenesdissolveinmethylbenzenewhiletheotherformsofcarbondonot.Given
thatsootisamixtureoffullerenesandothersolidformsofcarbon,describehow
crystalsoffullerenescanbeobtainedfrom soot

H

N

H
H H

+
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iii)Therelativemolecularmassofoneofthefullerenesis720.Whatisthemolecular
massofthisfullerene
16. Calculatethevolumeofoxygengasusedduringtheburningofmagnesium (O=16,
molargasvolume=24,000cm3atroom temperature)
17. Studytheinformationinthetablebelowandanswerthequestionsthatfollow

Numberofcarbonatomsper
molecule

Relativemolecularmassofthe
hydrocarbon

2
3
4

28
42
56

i)Writethegeneralformulaofthehydrocarbonsinthetable
ii)Predicttherelativeatomicmassofthehydrocarbonswith5carbonatoms
iii)Determinetherelativeatomicmassofthehydrocarbonin(ii)aboveanddrawits

structuralformula(H=1.0,C=12.0)
18. Ahydratedsalthasthefollowingcompositionbymass.Iron20.2%,oxygen23.0%,

sulphur11.5%,water45.3%
i)Determinetheformulaofthehydratedsalt(Fe=56,S=32,O=16,H=11)

(3mks)
ii)6.95gofthehydratedsaltinc(i)aboveweredissolvedindistilledwaterandthetotal

volumemadeto250cm3ofsolution.Calculatetheconcentrationoftheresultingsalt
solutioninmolesperlitre.(Giventhatthemoleculamassofthesaltis278)

19. a)GalvanizedironsheetsaremadebydippingthesheetsinmoltenZinc.
i)Explainhowzincprotectsironfrom rusting

ii)Nametheprocessappliedingalvanizationofironwithzinc
20. Calculatethepercentageofcopperin1.0gofthealloy

(Cu=63.5Mg=24)
21. Afactoryusesnitricacidandammoniagasastheonlyreactantforthepreparationof

thefertilizerifthedailyproductionofthefertilizeris4800kg.Calculatethemassofammonia
gasuseddaily

(N=14.0,O=16.0,H=1.0)
22. Calculatethevolumeofsulphur(VI)oxidegasthatwouldberequiredtoproduce178kg
ofoleum instep3molargasvolumeats.t.p=22.4litresH=1O=16S=32

23. Usingtheanswerind(ii)above,determine:
i)Thevolumeof1M nitricacidthatwouldreactcompletelywithonemoleofcopper

(Cu=63.5)
ii)ThevolumeofNitrogen(IV)oxidegasproducedwhenonemoleofcopperreacts

withexcess1M nitricacidatroom temperature
24. Asampleofbiogascontains35.2%bymassofmethane.Abiogascylindercontains
5.0kgofthegas.Calculate:

(i)Numberofmolesofmethaneinthecylinder(Molarmassofmethane=16)
(ii)Totalvolumeofcarbon(IV)oxideproducedbythecombustionofmethaneinthe

cylinder(Molargasvolume=24.0dm3atroom temperatureandpressure)
25. 0.84gofaluminium werereactedcompletelywithchlorinegas.Calculatethevolume

ofchlorinegasused.(Molargasvolumeis24dm3,Al=27)
26. 3.52gofCarbon(IV)Oxideand1.40gofwaterareproducedwhenamassofa
hydrocarboniscompletelyburntinoxygen.Determinetheempiricalformulaofthe
hydrocarbon;

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

27. Calculatethenumberofwatermoleculeswhen34.8gNa2CO3xH2Oisheatedand15.9g
ofanhydrousNa2CO3obtained(H=1,O=16,Na=23,C=12)
28. Aweighedsampleofcrystallinedsodium carbonate(Na2CO3nH2O)washeatedina
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crucibleuntiltherewasnofurtherchangeinmass.Themassofthesamplereducedby14.5%.
Calculatethenumberofmoles(n)ofwaterofcrystallization(Na=23,O=16,C=12,H=1)
29. Inareaction20cm3of0.1M Sodium Carbonatecompletelyreactedwith13cm3ofdilute

sulphuricacid.Findthemolarityofthesulphuricacidused.
30. AnorganiccompoundPcontains68.9%carbon,13.5%hydrogenand21.6%oxygen.

Therelativeformulamassofpis74.Determineitsmolecularformula.[C=12,H=1,0=16]
31. CampersGAZcylindercontainsabout1.12dm3ofbutanemeasuredat0oand1atm.
Giventhat25%ofheatislost,whatisthemaximum volumeofwateratroom temperature
whichcanbeboiledto100oCinordertomakesomecoffee?

C4H10(g)+6½O2(g) 4CO2(g)+5H2O(l);H=-3,000KJmol-1

(Specificheatcapacityofwater=4.2Jg-1C-0c,densityofwater1gcm-3Molargasvolume22.41at
s.t.p)
32. Anaqueoussolutioncontaininganhydroussodium carbonatewaspreparedby
dissolving19.6gofthesaltin250cm3ofdistilled.Calculatethevolumeof2M ofmagnesium
chloride solutionrequiredtoprecipitateallthecarbonateionsinthesolution.

(Na=23,C=12;O=16;Mg=24;Cl=35.5)

33. 10.08gofethanedioicacid(H2C2O4.xH2O)crystalsweredissolvedinwaterandmadeto
1dm3solution.25.0cm3ofthissolutionwascompletelyneutralizedby20cm3of0.2M
sodium hydroxidesolution.

Calculate
i)Molarityoftheacid
ii)thevalueofxinH2C2O4xH2Oacid

34. 1.6gofmagnesium metalisreactedwithexcesshydrochloricacid.Calculatethe
volumeofhydrogengasproduced
(Molargasvolumeatstp=22.4dm3 Mg=24)
35. 60litresofsulphur(IV)oxideweremadetoreactwith40litresofoxygen.

a)Whichreactantwasinexcessandbyhowmuch?
b)Whatisthevolumeoftheproduct?

36. Duringweldingofcrackedrailwaylinesbythermite12.0gofoxideofironisreducedby
aluminium to8.40gofiron.Determinetheempiricalformulaoftheoxide

(Fe=56.0,O=16.0)

Organicchemistry1
1. Usetheflowchartbelowtoanswerthequestionsthatfollow:

CH2BrCH2Br CH2CH2 CH3CH3

ProcessT

ProcessK ProcessJ

Nickel
catalyst

U H2O

Heat

H H H

C C C

H H H

n
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(a)WhatobservationwouldbemadeinprocessK?
(b)NameanotherconditionsnecessaryforprocessJtotakeplace
(c)GivethenameofsubstanceV

2. But-z-eneundergoeshydrogenationaccordingtotheequationgivenbelow

CH3CH=CHCH3(g)+H2(g) CH3CH2CH2CH3(g)

(a)Nametheproductformedwhenbut-z-enereactswithhydrogengas
(b)Stateoneindustrialuseofhydrogenation

3. Writethestructuresofthefollowingcompounds:-
(a)But—2-yne
(b)2,2-dimethylpropane

4. a)WhatismeantbyIsomerism?
b)DrawandnametwoIsomersofbutane.

5. Studytheinformationinthetablebelowandanswerthequestionsthatfollow:

Ion No.ofprotons No.ofelectrons
P3-

Q+

R2+

7
19
12

10
18
10

a)WritetheelectronarrangementofelementP.
b)GivethegroupandperiodtowhichelementsQandRrespectively.
Q……………………………………………………
R……………………………………………………

6. CompoundW reactedwithchlorinetoform compoundXonly.Thestructuralformulaof
Xisshownbelow:

CH3-CH-CH-CH3

Cl Cl
(a)GivethestructuralformulaandnameofcompoundW

(b)NamecompoundX ……………………………………………………………………
7. Inpetrolchemicalindustries,longchainalkanesarebrokendownintosimpler
substancesinaprocesscalledcracking

a)Whyiscrackingnecessary?
b)Statethetwoconditionsrequiredincracking
c)Drawthestructureof1-chloro-2,2-dimethylpropane

8. InareactionanalcoholKwasconvertedtohex-1-ene
a)Namereagentandconditionnecessaryforthereactionin6(a)abovetooccur

9. (a)GivetheIUPACsystematicnamesofcompoundsQandR
Q:CH2CHClCHlCH2CH3

R:CH3CHClCH2ClCH3

(b)TheorganiccompoundsQandRin(b)above,areformedwhenonemoleof
hydrocarbonNreactswithtwomolesofhydrogenchloridegas;

(i)StructuralformulaofN
(ii)TheIUPACsystematicnameofN

10. Distinguishbetweentheisotopesandisomers

11. Polymerisationofethenetakesplaceasshownintheequationbelow
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Namethetypeofpolymerisationundergonebyetheneinthereactionabove
12. (a)StateGayLussac’slaw
13. 10cm3ofmethane(CH4)gasisexplodedwith150cm3ofaircontaining20%oxygen

and80%nitrogen.Theproductswereallowedtocooltoroom temperature.Whatwill
bethetotalvolumeofthegasesattheendofthereaction?

14. Givetheopenstructuresof:-
(i)3-chlorohex-l-yne
(ii)CH3OH

15. Afixedmassofgasoccupies105cm3at-14ºCand650mmHgpressure.Atwhat
temperatureindegreesCelsiuswillithaveavolumeof15cm3ifthepressureisadjustedto
690mmHgpressure?
16. Writeanequationforthereactionthattakesplacebetweenetheneandconcentrated

Sulphuric(VI)acid

17. Petroleum (crudeoil)isamixtureofseveralcompoundswhichareseparatedina
Changamwerefinerybymeansofapparatusasshownbelow:

(a)(i)Whatisthenameoftheapparatusabove
(ii)Whatisthenameoftheprocesswhichisusedinseparationofcrudeoil

(iii)Whatphysicalpropertyofcompoundsinthemixturedoestheseparationdepend
(iv)UsetheletterAtoGtodescribewherethefollowingcouldbeformed:.

I.Thefractionthatrepresentsgases
II.Thefractionthatrepresentsthelargestmolecules

III.Thefractionthatrepresentsliquidswiththelowestboilingpoints
(b)Statetheuseofproductproduceat

G………………………………………………………………………………………
C……………………………………………………………………………………….

(c)DrawapparatusfortheseparationoftheproductproduceatDandwater

18. Studytheflowchartbelowandanswerthequestionsthatfollow:-

A

B

D

C

E
F

G

Crudeoil

H H

C =C

H H

H H

C C

H H

High
temperature

pressure
n

n
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Heat

(i)GivethenameofthesubstanceCHCH…………………………………………
(ii)Towhichgroupofhydrocarbonsdoesthesubstancein(i)abovebelong?
(iii)Givetworeagentsthatcanbeusedtopreparethesubstancenamedin(i)above
(iv)Statetwophysicalpropertiesofthesubstancesin(i)above
(v)GivethenamestotheprocessinstepIand2
(vi)WriteanequationtoshowhowsubstanceAisformed

(iv)IdentifysubstanceB ……………………………………………………
19. Thediagram belowrepresentsalarge-scalefractionaldistillationplantusedtoseparate

thecomponentsA,B,CandDinamixture

(a)Thecomponentshavethefollowingaveragerelativemolecularmassesnot
necessarilyinthatorder;282,184,44and128.

(a)(i)WhatisthephysicalstateofBatthepositionmarkedQ?
(ii)Whichcomponenthasanaveragerelativemolecularmassof128?Explain

(iii)StatewithareasonwhetherCispureorimpure
(iv)Explainhowthemixtureisseparatedintoitscomponents
(v)Nametwonaturallyoccurringmixturesthatareseparatedusingthisprocess

20. Thediagram belowrepresentsalarge-scalefractionaldistillationplantusedtoseparate
thecomponentsA,B,CandDinamixture

A

H2O+B

CHCH

CH3CH3

Br Br

H-C–C–H

BrBr

HCl
StepI

Step2O2excess
Br Br

H-C–C–H

BrBr
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Water

SolidE+sand

(a)Thecomponentshavethefollowingaveragerelativemolecularmassesnot
necessarilyinthatorder;282,184,44and128.

(a)(i)WhatisthephysicalstateofBatthepositionmarkedQ?
(ii)Whichcomponenthasanaveragerelativemolecularmassof128?Explain

(iii)StatewithareasonwhetherCispureorimpure
(iv)Explainhowthemixtureisseparatedintoitscomponents
(v)Nametwonaturallyoccurringmixturesthatareseparatedusingthisprocess

21. a)Thetablebelowgivesinformationaboutthemajorconstituentsofcrudeoil.Studyit
and

answerthequestionsthatfollow:
Constituent BoilingpointoC
Gases
Petrol
Kerosene
Diesel
Lubricatingoil
Bitumen

Below40
40-175
175-250
250-350
350-400
Above400

i)Whichoftheconstituentsofcrudehasmoleculeswiththehighestnumberofcarbon
atoms?Explain

ii)Nametheprocessyouwouldusetoseparateamixtureofpetrolanddieseland
explainhow theseparationtakesplace

iii)Explainwhytheconstituentsofcrudeoildonothaveasharpboilingpoint
iv)Namethegasthatislikelytobeaconstituentofcrudeoilandwriteitsformula

b)i)Whatconditioncouldcauseapoisonousgastobeformedwhenkeroseneisburnt.
Explain

ii)Giveoneuseofbitumen
22. (a)Theset-upbelowwasusedtoprepareethynegas
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(i)IdentifysolidE
(ii)Completethediagram toshowhowthegascanbecollected
(iii)Writeanequationtoshowhowthegasisformed
(iv)Completetheequationbelow: )

C2H2+2I2

(v)Whatistheroleofsandintheexperiment?
(b)(i)Explainthemeaningofesterification

(ii)Completetheequationbelow :
CH3COOCH3+H2O

(iii)Whattypeofreactionisoccurringabove
(c)Giventhereaction:

C8H18 N+C2H4

(i)Identifysubstance:
F…………………………………N………………………………

(ii)Nametheprocessrepresentedabove?
(d)GiveoneuseofsubstanceN

23.

(i)Nameanothersourceofhydrogenapartfrom electrolysisofwater
(ii)WhatconditionsarenecessaryforstepIIItooccur?

(iii)WritetheequationfortheformationofcolourlessgasQ
(iv)Giveoneuseofnitric(V)acid
(b)Stateandexplaintheobservationsthatwouldbemadeifasampleofcoppermetal

is heatedwithconcentratednitric(V)acid
24. (a)Givethesystematicnamesofthefollowingcompounds:-

StepIIElectrolysis StepI

Water

Nitrogen(IV)Oxide

Step4 AirPlatinum-
rhodium catalystat
900oC

Step5 Air

N2

Ammonium Nitrate

Air

H2

Ammonia

ColourlessgasQ

Step6

Nitric(V)acid

Step7

StepIII

SolidF
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(i)CH2=C–CH3 ..........................................................................

Br
(ii)CH3CH2CH2CCH .................................................................

(b)Statetheobservationsmadewhenbuton-l-olreactswith:-
(i)Acidifiedpotassium dichromate(VI)solution
(ii)Potassium metal

(c)Ethanolobtainedfrom glucosecanbeconvertedtoetheneasshownbelow:-
C6H12O6 C2H5OH CH2=CH2

NameanddescribetheprocessesthattakeplaceinstepsIandII
(d)CompoundsAandBhavethesamemolecularformulaC3H6O2.CompoundAlibrates

Carbon(IV)Oxideonadditionofaqueoussodium carbonatewhilecompoundBdoes
not.CompoundBhasasweetsmell.Drawthepossiblestructuresof:-

(e)Givetwowayshowthedisposalofpolymerssuchaspolychloroethenebyburning
pollutetheenvironment

25. (a)Namethefollowingcompounds(CH3)3CCH2CH2CH3

Usetheflowchartbelowtoanswerthequestionsthatfollow:-

(b)(i)Namethefollowing:-
I.GasS……………………………………………………………….……. ()
II.GasP …………………………………………………………………
III.J……………………………………………………………………….

(ii)Nametheprocessesinvolvedinthefollowingsteps:
I.StepI …………………………………………………………………………..
II.StepII …………………………………………………………………………….
III.StepIII…………………………………………………………………………….

(iii)WriteachemicalequationforthecompletecombustionofsubstanceM
(iv)NametheconditionandreagentinstepIII

StepI StepII

L

PolymerK

SubstanceM

R

GasP
Sodium Metal

Concentrate
H2SO4(l)

H+
(aq)/KMNO4(aq)

StepII

StepI

N1/H2

Hightemperature

Highpressure

J CH3CHCH2

HBr

Q

SubstanceN

NaOH
StepII

Sodalime
Heat

StepIII CH3CH2CH2Cl

GasS
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Condition……………………………………………………………………………………
Reagent…………………………………………………………………………………….

(v)CalculatethemassofsaltRthatwouldbeformedbyusing21.9tonnesofNwhenit
reactswithexcesssodium hydroxide(C=12.0 H=1.0 Na=23)

(vi)DrawthestructureofpolymerK
II.Stateoneuseoftheabovepolymer
………………………………………………………………………………………………….

(c)(i)Nametheclasstowhichthefollowingcleansingagentsbelong:-
i) ……………………………………………………

(ii) ……………………………………………………….

II.Whichcleaningagentaboveisnotenvironmentalfriendly?Explain

26. ThemolecularformulaofahydrocarbonisC6H14.Thehydrocarboncanbeconverted
intotwootherhydrocarbonasshownbytheequationbelow:

C6H14 C2H6+X
(i)NameanddrawthepossiblestructuralformulaofX
(ii)Stateandexplaintheobservationsthatwouldbemadeifafewdropsofbrominewater

wereaddedtoasampleofX
(iii)WriteanequationforthecompletecombustionofC3H8

27. (a)Givethenamesofthefollowing
(i)CH3CH2CH3

(ii)CH3CCCH3

(b)Etheneisusedinmakingpolyethenebaginaprocesscalledpolymerization
(i)Namethetypeofpolymerthatisformedwhenethanepolymerise

(ii)Describeasimplechemicaltestthatcanbeusedtoidentifyethanegasinthe
laboratory

(c)Studytheinformationinthetablebelowandanswerthequestionsthatfollow:-
No.ofcarbon

atoms
R.M.M oftheHydrocarbon

2
3
4

28
42
56

i.Writethegeneralformulaofthehydrocarbonsinthetableabove
ii.Determinethemolecularofahydrocarbonwith5carbonatomsanddrawits

structuralformula
Molecularformula
Structuralformula

(d)Studytheschemebelowandanswerthequestionsthatfollow

R–COONa+

R –O-SO3Na
O
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(i)Namethereagentsin
StepI ……………………………
StepII ……………………………
StepIV ………………
(ii)WriteanequationforthecompletecombustionofCHCH
(iii)GivetwousesofCH4

28.Givethesystematicnamesofthefollowingcompounds;
i)CH3=C-CH3

CH3

ii)CH3CH2CH2C≡CH

29. Studythedatagiveninthefollowingtableandanswerthequestionsthatfollow.The
lettersarenottheactualsymbolsofelements.

Element Numberofprotons Meltingpoint BptoC
A 11 98 890
B 12 650 1110
C 13 60 2470
D 14 1410 2360
E 15 442

590
280

F 16 113
119

445

G 17 -101 -35
H 18 -189 -186

(i)StateandexplainthetrendinmeltingpointinABC
(ii)ExplainwhythemeltingpointandboilingpointsofelementDisthehighest
(iii)ExplainwhytheelementrepresentedbyletterEhastwomeltingpointvalues
(iv)WritedownthechemicalformulabetweenelementCandsulphateions
(v)NamethechemicalfamilyinwhichHbelongandstateoneuseoftheelement
(vi)WhatisthenatureoftheoxideoftheelementsrepresentedbylettersCandF?

30.a)Thetablebelowgivesinformationaboutthemajorconstituentsofcrudeoil.Studyitand
answerthequestionsthatfollow:

Constituent BoilingpointoC
Gases
Petrol
Kerosene
Diesel
Lubricatingoil
Bitumen

Below40
40-175
175-250
250-350
350-400
Above400

i)Whichoftheconstituentsofcrudehasmoleculeswiththehighestnumberofcarbon
atoms?Explain

ii)Nametheprocessyouwouldusetoseparateamixtureofpetrolanddieseland
explainhowtheseparationtakesplace

iii)Explainwhytheconstituentsofcrudeoildonothaveasharpboilingpoint
iv)Namethegasthatislikelytobeaconstituentofcrudeoilandwriteitsformula

b)i)Whatconditioncouldcauseapoisonousgastobeformedwhenkeroseneisburnt.
Explain

ii)Giveoneuseofbitumen
31. Studytheinformationinthetablebelowandanswerthequestionsthatfollow
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Numberofcarbonatomsper
molecule

Relativemolecularmassofthe
hydrocarbon

2
3
4

28
42
56

i)Writethegeneralformulaofthehydrocarbonsinthetable
ii)Predicttherelativeatomicmassofthehydrocarbonswith5carbonatoms
iii)Determinetherelativeatomicmassofthehydrocarbonin(ii)aboveanddrawits

structuralformula(H=1.0,C=12.0)
32. Substance“M”withageneralformulaC2Hyburntinchlorinegaswitharedflame
producingacloudofblackspecksandcolourlessgasG.

(a)Statethecollectivenameforcompoundswhich‘M’belongs
(b)Withreason,statetheidentityoftheblackspecksandcolourgas“G”.

33. 2.63gofasolutionofsodium chlorideat20.0oCwasreactedwithsilvernitrate.After
filtration,washinganddrying,2.36gofsilverchloridewasobtained.Determinethesolubilityof
sodium chlorideat20.0oC.(Na=23,Cl=35.5,Ag=108)

(b)Determinethenumberofmolesofcarbon(IV)Oxidegasproducedwhensodium
carbonatereactedwithdilutesulphuric(VI)acid(Molargasvolume=24dm3)

34. Writedownalltheisomersofbut-z-eneandgivetheirIUPACnames
35. (a)AhydrocarboncompoundZdecolourizesbromineliquidinthepresenceoflightbut

doesnotdecolourizeacidifiedpotassium manganate(VII).Nameanddrawthe
structuralformulaoftheeighthmemberofthishomologousseries
36. (a)Whatismeantbyisomerism?

(b)DrawandnametwoisomersofButyne

Nitrogenanditscompounds
1. Theapparatusbelowwasset-uptoshowthecatalyticoxidationofammonia.Studythe
diagram andanswerthequestionsthatfollow:-

(i)Writeanequationforthereactionthattakesplace
(ii)Whyisitnecessarytohaveahotnichromewireinthegasjar?

(iii)Writetheformulaofthecomplexionformedwhenexcessammoniagasispassed
throughasolutioncontainingZn2+ions

2. Thediagram belowshowsthecatalyticoxidationofammoniagas.Useittoanswerthe
questionsthatfollow:-

Hot
nichrome

wire

DryNH3(g)
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heat

GasX

WaterHeat

(a)WhatmetalcouldrodM bemadeof?
(b)Stateandexplaintwoobservationsmadeinsidetheconicalflask

3. Ammoniagasispreparedinthelaboratorybytheactionofanalkalionanammonium salt.
Astudentwantedtoprepareasampleofammoniagasinthelaboratory.

(a)Giveonealkalithatcanbeusedintheaboveexperiment
(b)Writeanequationforthereactionthattakesplaceintheaboveexperiment

4. (a)Explaintheimportanceofthehighpercentageofnitrogeninair
(b)Whyisnitrogenusedforstorageofsemeninartificialinsemination?

5. Thediagram belowisusedinpreparationofagasinthelaboratory.Answerthe
questionsthatfollow;

Ammonium
nitrite



62
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(a)NamegasX …………………………………………………………………………..
(b)Stateonephysicalpropertywhichmakesitpossibleforthegastobecollectedas

shown*
(c)StateonecommercialuseofgasX

6 Studytheflowchartsbelowandusethem toanswerthequestionsthatfollow:

(a)Identifypossiblecationspresentin:
(i)SolutionA
(ii)SolutionB

(b)StateandexplaintheobservationsmadewhenasampleofdrywhiteprecipitateBis
heatedina test-tube

7. Theset-upbelowisanarrangementshowinghowmetalsreactwithnitrogen(IV)oxide.
Studyitandanswerthequestionsthatfollow:-

(a)Nitrogen(IV)oxideispassedthroughthecombustiontubebeforecopperisheated.
Give areasonforthis

(b)Statetheobservationsthatwouldbemadeattheendoftheexperimentinthe
combustion tube

(c)NamegasN ……………………………………………………………………..
8. (a)Inhaberprocesshydrogenandnitrogenreactinthepresenceoffinelydividediron
catalyst.Explainwhythecatalystisfinelydivided

(b)AmixtureofN2,H2andNH3wasbubbledthrough0.2M hydrochloricacidsolution.
Thefinalconcentrationoftheacidwasfoundtobe0.1M.Giveexplanation

9. Inanexperiment,afewdropsofconcentratednitricacidwereaddedtoaqueousironII
sulphateinatest-tube.Excessammoniasolutionwasthenaddedtothemixture

(a)Statetheobservationsthatweremadewhen:-
(i)Concentratednitricacidwasaddedtoaqueousiron(II)sulphate
(ii)Excessammoniawasaddedtothemixture

(b)Writeanionicequationforthereactionwhichoccurredina(ii)above

10. Thechartbelowshowsasummaryforthepreparationofnitrogengasfrom air

Heat

Coppermetal

SolutionA

SolutionB

WhiteprecipitateA

White
precipitate

WhiteprecipitateB

NoWhiteprecipitate

NH3(aq)inexcess

H2SO4(aq)

NH3(aq)inexcess

H2SO4(aq)
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(a)Whatisthepurposeofthesodium hydroxide?
(b)WriteanequationforthereactiontakingplaceinchamberII
(c)Thenitrogengasobtainedisnotpure.Explain

11.Dilutenitricacidisaddedtoexcessgreensolid.Effervescenceoccursandabluesolutionis
formed.Whenexcessammoniasolutionisaddedtoasampleofthesolutionadeepblue
solutionisformed

(a)Identifytheanionandcationinthegreensolid:
(b)Writeanionicequationforthereactionformingdeepbluesolution

12. Thediagram belowisaset-upforpreparationandcollectionofagas.Studyitanswer
thequestionsthatfollow:

(i)IdentifygasX ………………………………………………………….
(ii)WriteanequationfortheformationofgasX

(iii)WhatprecautionshouldbeobservedwhenpreparinggasXbytheabovemethod?
(iv)DescribethesuitabledryingagentforgasX
(v)Howcanoneconfirm thatthegascollectedisgasX?
(vi)StatetwophysicalpropertiesofgasX

(b)Thediagram belowisaset-upusedinpreparationofammoniasolution.Studyitandanswer
thequestionsthatfollow

(i)Whatisthepurposeofthefilterfunnelintheset-upabove?

Inverted
funnel

Ammonia
gas

Beaker

Water

GasX

water

Ammonium
Nitrate

Heat

Sodium
Hydroxide
solution

Heated
Copper

Nitrogen
gasAir

I II III
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(ii)Whatwouldhappenifadeliverytubewasusedinplaceofthefilterfunnel?
(iii)Whatobservationwouldbemadeonlitmuspaperplacedintothesolutioninthe

beakerattheendoftheexperiment?
13. ThefollowingflowchartshowstheindustrialmanufactureofNitric(V)acid.

a)IdentifysubstanceB,C,EandF.
b)Describewhathappensinthecatalyticchamber.

c)StatewhattakesplaceinchamberD.
d)60–65%nitric(V)acidisproducedintheabsorptionchamber.Describehowtheacid

canbeconcentrated.
e)Statewhynitric(V)acidisstoredindarkbottles.
f)Copperreactswithnitric(V)acidandnothydrochloricacid.Explain.

14. Theflowchartbelowillustratestwoindustrialprocesses,HaberprocessandtheContact
process:

(i)Givethenameoftheprocessbywhichairisseperatedintooxygenandnitrogen
(ii)Apartfrom oxygenandnitrogengasesproducedfrom process(a)(i)Name

oneothergasproduced
(b)NamethesubstancesrepresentedbythelettersA,B,CandE
(c)Namethecatalystsusedin:

(i)HaberProcess ……………………………………………………………………..
(ii)ContactProcess ……………………………………………………………………..

(d)ExplaintheroleofthecatalystsinboththeHaberandtheContactprocesses
(e)WriteachemicalequationfortheformationofcompoundB
(f)CalculatethepercentagebymassofthenitrogenpresentincompoundD
(g)GiveonemajoruseofcompoundE
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15. Thediagram belowrepresentsaset-upusedtoobtainnitrogenfrom air.Studyitand
answerthequestionsthatfollow:-

(i)NamesolidQ ............................................................................................................
(ii)Whatisthepurposeofsodium hydroxide
(iii)Writeanequationforthereactionwhichtookplaceintube“P”
(iv)Givethenameofoneimpurityinthenitrogengasobtained
(v)Giveareasonwhyliquidnitrogenisusedforstorageofsemenforartificial

insemination

(b)Theset-upbelowwasusedtopreparenitricacid.

(i)Givethenameofliquid‘R’ ....................................................................................
(ii)Explainthefollowing:-
(a)Nitricacidisstoredindarkbottles
(b)Thereactionbetweencoppermetalwith50%nitricacidinanopentubegivesbrown

fumes

16. Studytheflowchartbelowandanswerthequestionswhichfollow:

HEAT

SolidQ

Nitrogengas
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(i)Giveonesourceofthefollowingrawmaterials
(s)

(a)Nitrogengas ………………………………………………………………………………..
(b)Hydrogengas…………………………………………………………………………………..

(ii)StatethreeconditionsrequiredinprocessI
(iii)Name:catalystP…………………………………………………………………

GasM……………………………………………………………………..……
(iv)Writechemicalequationsfor;

(a)FormationofgasM
(b)Thereactionintheabsorptiontower

(v)GivetworeasonswhystepIVisnecessary
(vi)Describehowyouwouldtestifagivenliquidisanitrate
(vii)Givethreeusesofnitricacid

17. Thediagram belowshowstheapparatusforthelaboratorypreparationofoneofthe
oxidesofNitrogen

a)(i)Namethegasbeingproduced
(ii)Writetheequationforthethermaldecompositionofammonium Nitrate
(iii)Thegasisbeingcollectedoverhotwater.Explain
(iv)Stateandexplaintheobservationsmadewhenburningsulphurisloweredintoa
gasjarcontainingthegas
(b)(i)Namethecatalystusedduringcatalyticoxidationofammonia

(ii)Nitrogen(IV)oxideisthefinalproductduringcatalyticoxidationofammonia.
Writeachemicalequationforitsformation

(iii)StatetwophysicaldifferencesbetweenNitrogen(I)oxideandNitrogen(IV)Oxide
(c)Nitricacidispreparedinthelaboratorybyactionofconcentratedsulphuric(VI)acid

onasuitableNitrateanddistillingofftheNitricacid,inallglassapparatus.

Nitrogen Hydrogen

Ammonia II
Air

III Air

CatalystP
(700oC)

Absorptio
ntower

LiquidF

GasM

NO2+
Air

Nitricacid

IV

I
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(i)Whymusttheapparatusbemadeofglass?
(ii)HotconcentratedNitricacidreactswithsulphurintheequationbelow:-

S(s)+6HNO3(aq) H2SO3(aq)+6NO2(g)+2H2O(l)

(I)Identifythespecies:-
Oxidised………………………… Reduced…………………………………

(II)Purenitricacidiscolourlessbuttheproductduringitspreparationisusuallypale
yellow.Explain

18. a)Describetheprocessbywhichoxygencanbeobtainedfrom aironlargescale
b)Theflowchartbelowshowstheindustrialmanufactureofnitric(V)acid

i)IdentifysubstancesXandY
ii)Writeanequationforthereactiontakingplaceintheabsorptiontower
iii)Theconcentrationoftheacidobtainedisabout60%.Howcanthisconcentrationbe

increasedtoabout65%?
iv)Afactoryusesnitric(V)acidandammoniaastheonlyreactantsfortheproductionofa

fertilizer.Ifamassof9600kgoffertilizerwasproduced,calculatethemassofammoniagas
needed

(N=14, H=1, O=16)

1.9

Purifier Catalytic
chamber

Heat
exchanger

Absorptio
ntower

X

Y Y Nitric(V)
acid

Y D

AIR

Filter

StepI

Sodium hydroxide
solution

StepII

Coolto-25oC StepIII Aircompressedand
expanded

ProcessX

StepIV

Ar
-186oC

N2

-196oC
O2
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(a)Nameanothersubstancewhichcanbeusedinsteadofsodium hydroxide
(b)Whatisthefunctionoffilters?
(c)IdentifythesubstanceremovedatstepIII
(d)Atwhattemperaturedoesliquidoxygendistil?
(e)IdentifyprocessX
(f)DescribehowprocessXoccurs
(g)I.StateoneindustrialuseofNitrogen

(II)Airisamixturebutnotacompound.Givetworeasons
20. Usingchemicalequationsshow thebleachingactionsofchlorineand
sulphur(IV)oxide
21. Thediagram below representsanincompleteset-upforpreparationofadrysample
ofgasR

a)Completetheset-uptoshowhowadrysampleofgasRiscollected
b)WriteachemicalequationforthereactionthatproducesgasR

22. Thediagram below wasusedtoinvestigatethereactionbetweennitrogen(I)oxide
andcopperturnings.Studyitandanswerthequestionsthatfollow:

a)Whathasbeenomittedintheset-up?(show itonthediagram)
b)Writeachemicalequationforthereactionthattookplaceinthecombustiontube
c)StateoneuseofgasP

23. Whensulphurpowderisheatedtoover400oCthefollowingchangesareobserved:-
At113oCitmeltsintolightbrownliquid.Theliquidthendarkenstobecomereddish-
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brownandveryviscousat160oC.Above160oCtheliquidbecomesalmostblack.Attheboiling
pointtheliquidbecomesmobile.Explaintheseobservations
24. Concentratedsodium chloride(Brine)waselectrolysedusingplatinum electrodes.

Whatwouldbethedifferenceintermsofproductsateachelectrodeifdilutesodium
chloridesolutionwasusedinplaceofbrine.Explain

25. (i)Nitrogen(I)Oxidesupports,combustionofburningcharcoal.Writeanequation
toshowthisreaction

(ii)Ammonium nitratecanbeheatedtogiveoffnitrogen(I)Oxide.However,amixture
ofNH4ClandNaNO3ispreferred.Explain

(iii)Ammoniaturnswetredlitmuspaperblue.Whichionisresponsibleforthisreaction
26. Studytheschemebelowandanswerthequestionsthatfollow:

(a)NamesolidsEandF
(b)WritedownabalancedequationforthereactionsthatleadtoformationofsolidF

27. WhenafewdropsofaqueousammoniawereaddedtoacolourlesssolutionX,awhite
precipitatewasformed.Onadditionofmoreaqueousammonia,thewhiteprecipitate
dissolvedtoacolourlesssolutionQ
(a)Namethewhiteprecipitateformed
(b)WriteformulaofthecomplexionpresentinthecolourlesssolutionQ
(c)Writeanionicequationfortheformationofthewhiteprecipitate

28. Thefirststepintheindustrialmanufactureofnitriccidisthecatalyticoxidationof
ammoniagas.

a)Whatisthenameofthecatalystused?
b)Writetheequationforthecatalyticoxidationofammoniagas.
c)Nitricacidisusedtomakeammonium nitrate.Stateoneuseofammonium nitrate.

29. ExplainwhatisobservedwhenammoniagasisbubbledintoCopper(II)sulphate
solutiontillinexcess.
30. (a)Statetheconditionsunderwhichnitrogenreactwithhydrogentoform ammonia
duringHaberprocess

(b)Whendryammoniagasispassedoverhotcopper(II)Oxide,ashinnybrownresidue
andacolourlessdropletsareformed.Explainthesetwoobservations

31. Studytheflowchartbelowandanswerthequestionsthatfollow

SolidE+Ca(OH)2paste

Ammoniagas

SolidF

StepII Passthroughaluminium
sulphatesolutionand

filter

StepI Warm

NH3(aq)
GasA

LiquidB

Heated

Copper(II)
Oxide
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J

K

L

(a)StatetheobservationmadewhenammoniaispassedoverheatedCopper(II)Oxide
(b)Identify:-

(i)GasA ………………………………………….………
(ii)LiquidB ………………………………..…………………

Sulphuranditscompounds
1. Sulphurisextractedfrom undergrounddepositsbyaprocessinwhichthreeconcentric
pipesaresunkdowntothedepositsasshownbelow

(a)Nametheprocessrepresentedabove
(b)WhatispasseddownthroughpipeJ?
(c)Namethetwoallotropesofsulphur

2. Commercialsulphuricacidhasadensityof1.8gcm3.
(a)Calculatethemolarityofthisacid
(b)Determinethevolumeofcommercialacidin(a)abovethatcanbeusedtoprepare

500cm3of0.2M H2SO4solution
3. Oleum (H2S2O7)isanintermediateproductintheindustrialmanufactureofsulphuricacid

(a)Howisoleum convertedintosulphuric(IV)acid?
(b)Giveoneuseofsulphuricacid

4. Differentiatebetweenthebleachingactionofchlorideandsulphur(IV)oxidegas.

5. (i)Isconcentratedsulphuricacidaweakacidorastrongacid?
(ii)Explainyouranswerin(i)above.

6. Inthemanufactureofsulphuricacid,sulphur(IV)oxideisoxidizedtosulphur(VI)oxide.
a)Namethecatalystused
b)Writetheequationrepresentingtheconversionofsulphur(IV)oxideto

sulphur(VI)oxide
c)Explainusingequationshowdilutesulphuricacidisfinallyobtainedfrom sulphur(VI)

oxide
7. Whenamixtureofconcentratedsulphuricacidandcopperturningsisstronglyheated,

acolourlessgasandsolidmixtureofwhiteandblacksolidsareformed.Whenthissolid
mixtureistreatedwithdistilledwater,andfiltered,abluesolutionandblacksolidresidue
arecollected.Explaintheobservationsonthesolidmixtureformedintheabove

experiment

8. Theset-upbelowisusedtopreparedrysulphur(IV)Oxideinthelaboratory.Answer
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questionsthatfollow:

(a)Identifythemistakeintheset-up
(b)Writeanequationforthereactionintheset-up
(c)Statehowthepollutingeffectsofthegasontheenvironmentcanbecontrolled

9. (a)Statetheobservationmadeattheendoftheexperimentwhenamixtureofiron
powderandsulphurareheatedinatest-tube

(b)Writeanequationforthereactionbetweentheproductin(a)aboveanddilute
hydrochloricacid

(c)Whenamixtureofironpowderandsulphurisheateditglowsmorebrightlythan
thatofironfillingsandsulphur.Explainthisobservation

10. (a)Nameonereagentthatcanbereactedwithdilutehydrochloricacidtoproduce
Sulphur(IV)oxide

(b)Whatwouldbeobservedifmoistbluelitmuspaperisdroppedintoagasjarof
sulphur(IV)oxide?Explainyouranswerwithanequation

11. (a)Statetwopropertiesthatvulcanizedrubberpossesasaresultofvulcanization
(b)DuringFraschprocessmoltensulphurflowsoutthroughthemiddlepipebutnot

throughtheouterpipe.Giveareason
12. (a)Givetworeasonswhyduringthemanufactureofsulphuric(VI)acid,sulphur(VI)
Oxide,isdissolvedinconcentratedSulphuric(VI)acidinsteadofdissolvinginwater

b)Stateoneuseofsulphuric(VI)acid
13. Thediagram belowmaybeusedtoreacthydrogensulphideandsulphur(IV)oxide.

Studyitandanswerthequestionsthatfollow:-

(a)Whatisobservedinthejars
(b)Writeanequationforthereaction
(c)Whatistheroleofsulphur(IV)oxideinthereaction

diluteH2SO4

Conc.H2SO
4

Gasjar

Sodium
Sulphite
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14. Thediagram belowshowstheextractionofsulphurbyFraschprocess.

a)StatetheusesofpipesA,BandC.
b)Givetwocrystalliricallotropesofsulphur.
c)Writeanequationforthecombustionofsulphur.
d)NametheproductformedwhenamixtureofsulphurandIronisheated.
e)Givetwousesofsulphur.
f)6.0dm3ofsulphur(IV)oxidewereoxidizedbyoxygentosulphur(VI)oxide.

(i)Writeanequationforthereaction.
(ii)Calculatethenumberofmolesofsulphur(IV)oxideandoxygenusedatR.T.P.
(iii)Determinethevolumeofoxygenused.

(MolarvolumeofagasatR.T.P.is24.0dm3)
15. ThediagramsbelowrepresenttwoallotropesofSulphur.Studythem andanswerthe
questionswhichfollow:-

(i)NamethetwoallotropeslabelledXandY
(ii)(I)Explainwhyapieceofburningmagnesium continuestoburninagasjarofSulphur

(IV)Oxide
(II)Explainhowoneoftheproductsformedin(I)abovecanbeobtainedfrom themixture

16. (a)(i)Namethetwocrystallineformsofsulphur
(ii)Brieflyexplainhowplasticsulphurisformed

(b)Theschemebelowrepresentsthestepsfollowedinthecontactprocess.Studyitand
answerthequestionsthatfollow:-

Burner

SO2

Air

Purifier

DrySO2andair

Heatexchanger
CoolerAbsorption

Tower

SO3

Diluter

Catalytic
converter

SO3

SO2

Air
Oleum

Conc.H2SO4

Conc.H2SO4

SolidA Air

YX

A

B

C

Groundlevel

Sulphurbeds
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(a)NametwopossibleidentitiesofsolidA
(b)Nameoneimpuritiesremovedbythepurifier
(c)Whyisitnecessarytoremoveimpurities?
(d)Writedowntheequationofthereactiontakingplaceintheconverter
(e)(I)Namethetwocatalyststhatcanbeusedintheconverter

(II)Whatisthefunctionofheatexchanger?
(f)Sulphuric(VI)Oxideisnotdissolveddirectlyintowater?Explain
(g)(I)Namethemainpollutantinthecontactprocess.

(II)Howcanthepollutionin(g)(I)abovebecontrolled?
(h)Giveoneuseofsulphuric(VI)acid

7. Theset-upbelowwasusedtopreparedrysampleofhydrogensulphidegas

(a)(i)Completethediagram toshowhowthegaswascollected
(ii)Identifythefollowing:-

I.SolidH ………………………………………………………………………………
II.SolidI ……………………………………………………………………………..

(iii)WriteanequationforthereactionthatoccurredintheflaskbetweensolidHanddilute
Hydrochloricacid

(b)WhenhydrogensulphidegaswaspassedthroughasolutionofIron(III)chloride,the
followingobservationsweremade:-

(i)thecolourofthesolutionchangedfrom reddish-browntogreenand
(ii)ayellowsolidwasdeposited

Explaintheobservation
(c)InthemanufactureofSulphuric(VI)acidbycontactprocesssulphur(IV)oxideismade

toreactwithairtoform sulphur(VI)oxideasshown:-
2SO2(g)+O2(g) 2SO3(g) H=-196KJ

(i)Namethecatalystinthisreaction
(ii)Stateandexplaintheeffectofthefollowingchangesontheyieldofsulphur(VI)oxide

I.Increasingthepressure
II.Usingacatalyst

(iii)Explainwhysulphur(VI)oxidegasisabsorbedinconcentratedsulphur(VI)acid
beforedilution

18. Theflowchartbelowshowsasequenceofchemicalreactionsstartingwith
sulphur. Studyitandanswerthequestionsthatfollow:-
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(a)(i)Stateoneobservationmadewhenthereactioninstep1wasinprogress
(ii)Explainwhydilutehydrochloricacidcannotbeusedinstep1
(iii)Writetheequationforthereactionthattookplaceinstep1
(iv)Namethereactionsthattookplaceinstep4
(v)NamesolutionA ……………………………………………………………….
(vi)StateandexplaintheharmfuleffectsontheenvironmentofthegasCproduced

instep1
19 a)Sulphuroccursnaturallyintwodifferentformscalledallotropes;

i)Whatareallotropes
ii)thetwoallotropesofsulphurarestableatdifferenttemperatures,asshownin

the equationsbelow.

Rhombicsulphur monoclinicsulphur

Givethenametothetemperature95.5ºC
b)below isaflow diagram forthecontactprocessformanufactureofsulphuric

acid(VI)

i)Givethenameofthechamberslabelled
ii)Statethethreeconditionsintheconverter

iii)Explainwhythegasesarepassedthough:
I.Thedustprecipitatoranddryingpower

II.ThechamberlabeledY
(iv)Writethebalancedequationsforthereactionsin:

Step2
Step3
Step4

S(s)
SolutionA
+gasC

Cu2+
(aq) Cu(OH)2(s) CuO(s)

Step3

Heat

Cu+2Step5

MetalQ

Cu(s)

Step4 Hcl(aq)

Step2

NaOH(aq)

CuO(s)Step1

Hot
nitricacid

below95.5o

above95.5o

Z SO2 Dust
precipita
tor

Dryin
g
towe

X
Concentra
tedH2SO4

Sulphur
air
(Oxygen)

Step
1

air

SO2

air

Pure
SO2

air

SO3

Step
3

Step
4

Concentra
tedH2SO4

Step
2

SO3
Convert
orY

Y
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20. Studythefigurebelow:

Stateandexplaintheobservationsmadein:
TesttubeL ………………………………………………………………..
TesttubeK ………………………………………………………………………..

21. Theset-upbelowwasusedtoprepareandcollecthydrogensulphidegas.Studyitand
answerthequestionsthatfollow:-

(a)NamesolidV
(b)Giveareasonwhywarm waterisusedintheset-up

22. Sulphur(IV)oxideandnitrogen(II)oxidearesomeofthegasesreleasedfrom internal
combustionengines.Statehowthesegasesaffecttheenvironment

23. WhenhydrogensulphidegaswasbubbledintoanaqueoussolutionofIron(III)chloride,
ayellowprecipitatewasformed.

a)Stateanotherobservationthatwasmade.
b)Writeanequationforthereactionthattookplace.
c)Whattypeofreactionwasundergonebyhydrogensulphideinthisreaction?

24. InanattempttoprepareSulphur(IV)Oxidegas,diluteSulphuricacidwasreacted
withbarium carbonate.TheyieldofSulphurdioxidewasfoundtobenegligible.
Explain

KMnO4(aq)

andconc.H2SO4

KMnO4(aq)
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Chlorineanditscompounds
1. (i)Stateoneobservationmadeinthisexperiment

(ii)Identifythesubstancesformedintheabovereaction
2. Hydrogenchloridegaswaspassedintowaterasshownbelow:

(a)Whenabluelitmuspaperwasdroppedintotheresultingsolution,itturnedred.Givea
reasonforthisobservation

(b)Whatisthefunctionofthefunnel?
3. Agroupofcompoundscalledchlorofluoro-carbonshaveawiderangeofusesbutthey
alsohaveharmfuleffectsontheenvironment.Stateone:-

a)Useofchlorofluorocarbons
b)Harmfuleffectofchlorofluorocarbonsontheenvironment.

4. a)Waterfrom atowninKenyaissuspectedtocontainchlorideionsbutnotsulphate
ions.Describehowthepresenceofthechlorideionsinthewatercanbeshown.
5. Inanexperiment,chlorinewaspassedintomoisthydrogensulphideinaboilingtubeas

shownbelow:

(a)Whatobservationwasmadeintheboilingtube?
(b)Writeanequationofthereactionthattookplaceintheboilingtube
(c)Whatprecautionshouldbetakenincarryingoutthisexperiment?Giveareason

6. Heatedironcanreactwithbothchlorinegasandhydrogenchloridegas
i)Writeequationsforthereactions
ii)Chlorinegashasnoeffectondrybluelitmuspaper.Explain

7. Thefollowingdiagram representsaset-upthatcanbeusedinthelaboratorytoprepare
andcollectasampleofchlorinegas:

Manganese
(IV)oxide

Wate
r

Invertedfunnel

Dryhydrogen
chloridegas
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HCl(aq) MnO2 GasL Colddilute
NaOH

SaltM

NaCl(aq

)

(a)Nogasbubbleswereproducedintheaboveexperiment.Explaintheobservation
(b)Completethefollowingequation

Cl2O(g)+H2O(l)

(c)Describethebleachingpropertyofchlorinewater
8. Studytheflowdiagram belowandanswerthequestionsthatfollow:

(a)NamegasL ……………………………………………………………
(b)Writeabalancedequationforthereactionbetweenhydrochloricacidandmanganese
(IV)oxide
(c)ExplainwhathappenstocolouredpetalswhendroppedintoasolutionofM

9. Carbon(IV)Oxide,methane,nitrogen(I)Oxideandtrichloromethanearegreenhouse
gases

(i)Stateoneeffectofanincreasedlevelofthesegasestotheenvironment
(ii)Giveonesourcefrom whicheachofthefollowinggasesisreleasedtothe

environment;
(i)Nitrogen(I)Oxide
(ii)Tricholomethane

10. (a)Tworeagentsthatcanbeusedtopreparechlorinegasaremanganese(IV)oxideand
concentrated hydrochloricacid.

(i)Writeanequationforthereaction
(ii)Givetheformulaofanotherreagentthatcanbereactedwithconcentrated

hydrochloricacid toproducechlorinegas
(iii)Describehowthechlorinegascouldbedriedandcollectedinthelaboratory

(b)Inanexperiment,drychlorinegaswasreactedwithaluminium asshowninthediagram
below

(i)NamesubstanceA
(ii)Writeanequationforthereactionthattookplaceinthecombustiontube
(iii)Statethefunctionofthecalcium chlorideintheset-upabove

11. Thefigurebelowwassetbyastudenttoinvestigatethereactionbetweenchlorinegasand
hydrogengas:

DryChlorine
gas

Aluminium

Calcium Chloride

A
Heat

Chlorine
gas
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(a)Writeanequationforthereactionthattookplaceintheflask
(b)Whatobservationwasmadeintheflask?
(c)Whatprecautionshouldbetakenincarryingouttheexperiment?

12. Inanattempttoprepareagas,Sabuleiaddedconcentratedhydrochloricacidto
Potassium manganate.Theproductswerethenpassedthroughtwowashbottles
containingwaterandconcentratedsulphuricacid
(a)Namethegasprepared…………………………………………………………………………
(b)Namethepurposeofwashbottle:

(i)Containingwater?
(ii)Containingconcentratedsulphuricacid?

13. Studytheschemebelowandanswerthequestionsthatfollow.

(a)WritetheformulaofthecationpresentintheyellowsolutionF
(b)WhatpropertyofchlorineisshowninStepII?
(c)WriteanequationforthereactioninstepIII

14. (i)NameonedryingagentforhydrogenChloride
(ii)StateandexplaintheobservationthatwouldbemadewhenhydrogenChloride

gasisbubbledintoasolutionofSilvernitrate

Acids,basesandsalts
1. Studythereactionbelowandanswerthequestionsthatfollow

NH3(g)+H2O(l) NH4
+

(aq)+OH-
(aq)

(a)Definetheterm acid
(b)Identifyanacidintheabovereaction

(c)Explainyouranswersin(b)above
2. AstudentmixedequalvolumesofEthanolandbutanoicacid.Headdedafewdropsof

concentratedSulphuric(VI)acidandwarmedthemixture
(i)Nameandwritetheformulaofthemainproducts

Name………………………………….
Formula……………………………………..

(ii)Whichhomologousseriesdoestheproductnamedin(i)abovebelong?

3. Asampleofwaterfrom avillageinTransMaraEastDistrictwasdividedintoequal
portionsandeachmixedwithequalvolumeofsoapsolution.Theobservationsmadeare
tabulatedbelow:

Sampleof
water

Treatmentbeforeaddingsoap Observationsmadeon
shakingwithsoap

I Boiled Latherform immediately
II Notreatment Slightlatherform slowly
III Treatmentwithwashingsoda Latherformed

immediately

1

FeSO4(aq)

Yellow
solutionF

StepII
AddNaoH(aq)

andfiltrate

Brownsolid Solid
+
water

StepIII
Heat

StepI
Cl2(g)
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(a)Whattypeofhardnessispresentinwaterfrom thevillage.Explain
(b)Stateoneadvantageofhardwater

4. ThesolubilityofIron(II)Sulphatecrystalsare22oCis15.65gper100gofwater.
Calculatethemassofiron(II)sulphatecrystalsin45gofsaturatedsolutionatthesae
temperature

5. Hardnessofwatermayberemovedbyeitherboilingoradditionofchemicals:
(a)Writeanequationtoshowhowboilingremoveshardnessofwater
(b)Nametwochemicalsthatareusedtoremovehardnessofwater

6. Stateoneadvantageofdrinkinghardwaterratherthansoftwater.

7 Giventhisreaction;
RNH2+H2O RNH3

++OH-

a)Identifytheacidintheforwardreaction.Explain
b)Dilutenitricacidcanreactwithasolutionofsodium carbonate.Writeanionicequation

forthereaction
8. Magnesium hydrogencarbonateisresponsibleforthetemporaryhardnessofwater.

Thistypeofhardnesscanberemovedbyadditionofammoniasolution
(a)Describehowtemporarilyhardwaterisformed

b)Writeanequationtoshowthesofteningoftemporarilyhardwaterbytheaddition
ofaqueousammonium solution

9. When2M potassium hydroxidesolutionwasaddedtosolutionR,awhiteprecipitateT
wasformedwhichdissolvedinexcesspotassium hydroxidesolutiontoform solutionL.
solutionRformsawhiteprecipitatewithsodium chloridesolution:

(a)IdentifythecationinsolutionR ......................................................................
(b)NameprecipitateT ..............................................................................
(c)WritethemolecularformulaofthecompoundinsolutionL

10. BelowisatableshowingthesolubilitiesofsaltsQandRatdifferenttemperatures.
TemperatureoC 0 10 20 30 40 50
Solubilitiesingrammes
per100gofwater

SaltQ 3.0 5.0 7.4 10.0 14.0 19.0
SaltR 15.0 17.0 20.

7
25.7 28.7 33.0

(a)Definetheterm “Solubilityofsalt”
(b)IfbothsaltsQandRarepresentin100cm3ofsaturatedsolutionat50oC,whatwill

bethetotalmassofcrystalsformedifthesolutionwascooledto20oC?
11. Thefollowingresultswereobtainedduringanexperimenttodeterminethesolubilityof
potassium chlorate(V)inwaterat30ºC.

Massofevaporatingdish=15.86g
Massofevaporatingdish+saturatedsolutionat30ºC=26.8g
Massofevaporationdish+solidpotassium chlorate(v)afterevaporationto

dryness=16.86g
Calculatethemassofthesaturatedsolutioncontaining60.0gofwaterat30ºC

12. (a)Whatismeantbytheterm solubilityofsalts?
(b)Calculatethesolubilityofsaltgiventhat15gofthesaltcansaturate25cm3ofwater

(c)ThetablebelowgivesthesolubilityofsaltXingramsper100gofwateratdifferent
temperatures

TempoC 10 20 30 40 50 60 70 80 90 100
Solubility
(g/100g)
water

5.0 7.5 10.5 14.0 18.5 24.0 30.0 38.0 46.0 50.1

K
39
19
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(i)PlotasolubilitycurveforsaltX(solubilitying/100gwaterY-axis)(tempoC (X–axis)
(ii)Whatismeantbythepointsplottedin(i)above?..................................................................
(iii)From yourgraphdeterminethesolubilityofsaltXatthefollowingtemperatures

I 44oC ………………………………………….
II 62oC ………………………………………. .

(iv)Whatmassofcrystalsofthesaltwillbeformedifthesolutionwascooledfrom
62oCto44oC

(v)Nametwoareaswhereknowledgeofsolubilitycurvesisapplied
13. YouaregivenamixtureofLead(II)Chloride,Iodine,ammonium chlorideandsodium
chloride.Explainhowyouwouldseparateallthefoursolidsusingmethylbenzene,asourceof
heatandwater
14. (a)Thetablebelowshowsthesolubilityofpotassium chlorateatdifferenttemperatures

(i)

Plotagraphofsolubilitiesofpotassium chlorateagainsttemperature
(ii)Usingyourgraph:

(I)Determinethesolubilityofpotassium chlorateat47oC
(II)Determinetheconcentrationinmolesperlitreofpotassium chlorateat47oC

(K=39,Cl=35.5,O=16)densityofsolution=1g/cm3

(III)Determinethemassofpotassium chloratethatwouldcrystallizeifthe
solutioniscooledfrom 62oC to45oC

(b)Inanexperimenttodeterminethesolubilityofsodium hydroxide,25cm3ofa
saturatedsolutionofsodium hydroxideweighing28gwasdilutedinavolumetricflaskand
volumemadeto250cm3mark.20cm3ofthisreactedcompletelywith25cm3of0.2M

hydrochloricacidaccordingtotheequation.
NaOH(aq)+HCl(aq) NaCl(aq)+H2O(l)

Calculate:
(i)Thenumberofmolesofhyrdrochloricacidused
(ii)Thenumberofmolesofsodium hydroxidein20cm3

(iii)Themolesofsodium hydroxidein250cm3ofsolution
(iv)Themassingramsofsodium hydroxidein250cm3ofsolution
(v)Thesolubilityofsodium hydroxideing/100gwater

15. a)Definetheterm solubilityofasubstance
b)ThetablebelowshowsthesolubilitiesoftwosaltsLandM atdifferenttemperatures.

Temperature(ºC) 10 20 30 40 50
Solubilityin
g/100g
ofwater.

L 11.0 14.0 20.1 28.0 36.0
M 15.0 17.0 19.0 21.2 25.0

i)Namethemethodthatcanbeusedtoseparatethetwosalts
ii)PlotonthesameaxesagraphofsolubilitiesofLandM againsttemperature
iii)From thegraphdetermine:-

Thetemperatureatwhichsolubilitiesareequal
Thesolubilityatthetemperaturementionedabove

iv)IftherelativeformulamassofM is132,determinetheconcentrationofM inmoles
perlitrein(iii)IIabove

16. Thegraphbelowshowsthechangesinconductivitywhen50cm3of0.1M Nitric(V)acid

Temperature(oC
)

10o 20o 30o 40o 50o 60o 70o

Solubility
g/100gwater

27 30 36 55 80 110 140
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istitratedwithpotassium hydroxide(curveI)andwhen50cm3of0.1M methanoicacidis
reactedwiththesamepotassium hydroxidesolution(curveII)

(a)(i)Explainthechangesinconductivityintheregions:
AB…………… BC………………………………………………….

(ii)Usingcurve(I),explainwhytheconductivitydoesnothaveavalueofzero
atend-point

(iii)CalculatetheconcentrationofKOHwithreferencetocurveII
(iv)Explainwhythetwocurvesshowsdifferenttrendsinconductivity

(b)50cm3of0.1M methanoicacidwasreactedwith20cm3ofasolutionofsodium
carbonateofunknownconcentration.Workouttheconcentrationofthecarbonate

17. TheflowchartsbelowshowananalysisofamixtureRthatcontainstwosalts.Studythe
analysisandanswerthequestionsthatfollow:-

(a)

(i)State:-
(I)TheconditioninstepI

(II)TheprocessinstepII
(ii)AsmallportionofmixtureRisaddedtodilutenitric(V)acidinatest-tube.Whatwouldbe

observed?
(iii)WriteanequationforthereactionbetweenthecationinfiltrateXandsodium hydroxide

solution

(iv)ExplainhowwatervapourinstepIcouldbeidentified

I

0

MixtureR

Twometallic
oxides,H2O(g),

CO2(g),NO2(g),O2(g)

StepI

StepII
AddHCl(aq)

FiltrateX

Residu
e

Colourless
solution

Colourless
solution

StepIII

Addexcess
NaOH(aq)toa
portionofX

AddexcessNH3

(aq)

toaportionofX
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(b)

(i)Stateandexplaintheconclusionthatcanbemadefrom stepIVonly
(ii)NametheanionpresentinresidueU.Explain

(iii)From theflowchartin(a)and(b);
(I)WritetheformulaeofcationspresentinmixtureR

18. a)Definetheterm solubilityofasubstance.
b)ThetablebelowshowsthesolubilitiesoftwosaltsLandM atdifferenttemperatures.

Temperature(oC) Typeofsalt 10 20 30 40 50
Solubilityg/100gofwater L 11.0 14.0 20.1 28.0 36.0

M 15.0 17.0 19.0 21.2 25.0

(i)Namethemethodthatcanbeusedtoseparatethetwosalts.
(ii)PlotonthesameaxesagraphofsolubilitiesofLandM againsttemperature
(iii)From thegraph,determine:

I.Thetemperaturesatwhichsolubilitiesareequal
II.Thesolubilityatthetemperaturementionedabove

(iv)IftherelativeformulamassofM is132,determinetheconcentrationof
M inmoles perlitrein(iii)IIabove.

v)Asolutioncontains38gofLand22gofM at50°C.Calculatethetotalmassofcrystals
obtainedincoolingthissolutionto30°C.

19. a)Define:
(i)Asaturatedsolution.

(ii)Solubilityofasolute.
b)Inanexperimenttodeterminesolubilityofsodium chloride,10.0cm3ofasaturated

solutionofsodium chlorideweighing10.70gwereplacedinavolumetricflaskanddilutedtoa
totalof500cm3.25.0cm3ofthedilutedsolutionofsodium chloridereactedcompletelywith
24.0cm3of0.1M silvernitratesolution.Theequationforthereactionis

AgNO3(aq)+NaCl(aq) AgCl(s)+NaNO3(aq)
I.Calculate;
(i)Molesofsilvernitratein24.0cm3ofsolution.
(ii)MolesofNaClin25.0cm3ofsolution.
(iii)MolesofNaClin500cm3ofsolution.
(iv)MassofNaClin10.0cm3ofsaturatedsodium chloride(Na=23,Cl=35.5)
(v)Massofwaterin10.0cm3ofsaturatedsolution.
(vi)ThesolubilityofNaCling/100gofwaters.

MixtureR StepIV
Addwater

thenfilter

ResidueU

FiltrateW

StepVI

Colourlesssolution

StepV
AddH2SO4(aq)

AddexcessNH3(aq)

toapportionofZ
AddexcessNaOH(aq)

toaportionofZ

SolutionZ+CO2

Whiteprecipitate
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20. Describehowyouwouldprepareadrysampleofcrystalsofpotassium sulphatestarting
with100cm3of1M sulphuric(VI)acid.
21. Thetableshowssolubilityofpotassium chlorateV

Temp
(oC)

45oC 80o

Solubility 39 63
(a)Calculatethemassofsoluteandsolventin90gofthesaturatedsolutionofthesalt

at45oC
(b)Asolutionofthesaltin100gwatercontains63gat95oC.Atwhattemperaturewill

thesolutionstartformingcrystalswhencooled
22. TwosamplesofhardwaterCandDwereboiled.Whentestedwithdropsofsoap,
sampleDformedlathereasilywhileCdidnot:-

(a)NamethepossiblesaltthatcausedhardnessinsampleD
(b)ExplainhowdistillationcanremovehardnessinsampleC
(c)Giveoneadvantageofhardwater

23. Astudentattemptedtoprepareagasusingtheset-upbelow.Shecouldnotcollectany
gas

(a)Givetworeasonswhynogaswascollected
(b)Whichgasdidthestudentintendtoprepare?

24. Waterfrom atowninKenyaissuspectedtocontainchlorideionsbutnotsulphateions.
(a)Describehowthepresenceofchlorideionsinthewatercanbeshown
(b)Stateoneadvantageofdrinkinghardwaterratherthansoftwater

25. Studythefollowingtestsandobservationandanswerthequestionsthatfollow:-
TEST OBSERVATION

I -Addfewdropsofacqueousammoniato
copper(II)nitratesolution

-Lightblueprecipitateisformed

II -Addexcessofammoniatocopper(II)
nitrate

-Deepbluesolution

III -Addcolddilutehydrochloricacidto
substanceE1andwarm gently

-Gasevolved,smellsofrotteneggs
andblackensleadacetatepaper

Identify:-
(a)Substanceresponsiblefor:

I.Lightblueprecipitate…………………………………………………………………
II.Deepbluesolution …………………………………………………………….

(b)GasevolvedintestIIIabove…………………………………………………………
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26. (i)Whatismeantbytheterm solubilityofsalts?
(ii)Calculatethesolubilityofasaltgiventhat15gofthesaltcansaturate25cm3ofwater.

27. (a)Drawawelllabeleddiagram toshowhowtoprepareanacqueoussolutionof
hydrogenchloridegas

(b)Nameoneothergaswhoseaqueoussolutioncanbepreparedinthesameway
28. InanexperimenttodeterminethesolubilityofsolidYinwaterat30oCthefollowing
resultswereobtained; *MAT

Massofemptyevaporatingdish=26.2g
Massofevaporatingdish+saturatedsolution=42.4g
Massofevaporatingdish+drysolidY=30.4g
(a)UsethedatatocalculatethesolubilityofsolidYat30oC
(b)Stateoneapplicationofsolubilitycurvesandvalues

29. StudythetablebelowshowingthesolubilityofsubstanceKatvarioustemperatures

(a)Whatwouldhappenifasampleofasaturatedsolutionofthesubstanceat30oCis
heatedto70oC. Explain.

(b)WhatisthemostlikelystateofsubstanceK..................................................................
30. Intheequilibrium givenbelow:-

Fe3+
(aq)+SCN(aq) [Fe(SCN)]2+

(aq)

Brown Red
WhatwouldbeobservedwhenIron(III)Chlorideisaddedtotheequilibrium mixture.

Explain
31. Sodium CarbonateDecahydratecrystalswereleftexposedonawatchglassfortwodays.

a)Statetheobservationsmadeonthecrystalsaftertwodays.
b)Namethepropertyofsaltsinvestigatedintheaboveexperiment

32. Thelabelonabottleofmineral;waterhadtheinformationbelow.

(a)Namethecompoundthatcauses
temporaryhardnessinthemineralwater.

(b)Usinganequation,describehowthewatercanbemadesoftbyaddingsodium
carbonatesolution.

(c)Giveoneadvantageofdrinkingmineralwatersuchastheoneabove

33. Asolutionofhydrogenchloridegasinmethylbenzenehasnoeffectoncalcium
carbonate.Asolutionofhydrogenchlorideinwaterreactswithcalcium carbonatetoproducea
gas.Explain
34 (i)Isconcentratedsulphuricacidaweakacidorastrongacid?

(ii)Explainyouranswerin(i)above.
35. Whenwaterreactswithpotassium metalthehydrogenproducedignitesexplosively

Temperature(oC) Solubility(g/100gwater)
0

30
70

100

30
24
19
14

Ionspresent Concentration(g/litre)
Ca2+

Mg2+

Na+
K+
SO4

HCO3

0.10
0.20
0.01
0.01
0.14
0.262-

-
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onthesurfaceofwater.
(i)Whatcausesthisignition?
(ii)Writeanequationtoshowhowthisignitionoccurs

36. Inanexperiment,soapsolutionwasaddedtothreesamplesofwater.Theresultsbelow
showthevolumeofsoapsolutionrequiredtolatherwith500cm3ofeachwatersample
beforeandafterboiling

(i)Whichwatersamplesarelikelytobesoft?
(ii)Explainthechangeinvolumeofsoapsolutionusedinsample2

37.HowdoesthepHvalueof0.25M KOH(aq)comparewiththatof0.25M ammoniasolution

Energychangesinchemicalandphysicalprocesses

1. 6gofPotassium nitratesolidwasaddedto120cm3ofwaterinaplasticbeaker.
Themixturewasstirredgentlyandthefollowingresultswereobtained.

Initialtemperature=21.5oC
Finaltemperature=17.0oC

(a)Calculatetheenthalpychangeforthereaction
(Density=1g/cm3,C=4.2jg-1K-1)

(b)Calculatethemolarenthalpychangeforthedissolutionofpotassium nitrate
(K=39,N=14,O=16)

2. (a)Theheatofcombustionofethanol,C2H5OHis1370KJ/mole.
(i)Whatismeantbyheatofcombustion?

(ii)Calculatetheheatingvalueofethanol
(H=1.0,C=12.0,O=16.0)

3. Usetheinformationbelowtoanswerthequestionsthatfollow:-
Ca(s)+½O2(g) CaO(s)H=-635KJ/mol
C(s)+O2(g) CO2(g) H=-394KJ/mol
Ca(s)+C(s)+3/2O2(g) CaCO3 H=-1207KJ/mol
Calculatetheenthalpychangeforthereaction:
Ca(s)+CO2(g) CaCO3(s)

4. 0.92gofethanolwerefoundtoburninexcessairproducingatemperatureriseof32.5ºC
in200cm3ofwater.
C=12.0 H=1.0 O=16.0
Densityofwater1g/cm3

Specificheatcapacityofwater4.2kjkg-1k-1

a)Writetheequationforcombustionofethanol
b)Determinethemolarheatofcombustionofethanol

5. Studytheinformationinthefollowingtableandanswerthequestionsthatfollow.The
lettersdonotrepresenttheactualchemicalsymbolsoftheelements.

ELEMENT U V W X Y Z
NUMBEROFPROTONS 18 20 6 16 19 17
NUMBEROFNEUTRONS 22 20 8 16 20 20
Whichoftheaboveelementsare:
(i)Likelytoberadioactive?
(ii)Abletoform acompoundwiththehighestioniccharacter?

Sample1 Sample2 Sample3
Volumeofsoapusedbeforewaterboiled 26.0 14.0 4.0
Volumeofsoapafterwaterboiled 26.0 4.0 4.0

1
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6. Thediagram belowshowsenergylevelsforthereaction

½H2(g)+½F2(g) HF(g)

(a)Workouttheactivationenergyforthereaction
(b)CalculatetheheatofformationofHF
(c)Isthereactionendothermicorexothermic?

7. Usingtheheatsofcombustionofthefollowingsubstances,calculatetheheatof
formation ofethanol

C(s)+O2(g) CO2(g);H=-393KJmol-1

H2(g)+½O2(g) H2O(l);H=-286KJmol-1

CH3CH2OH(l)+O2(g) 2CO2(g)+3H2O(l);H=1386KJmol-1

8. Nitrogenandhydrogenreactreversiblyaccordingtotheequation:-
N2(g)+3H2(g) 2NH3(g);H=-92kjmol-1

Theenergyleveldiagram fortheabovereactionisshownbelow:-

(a)Howwouldtheyieldofammoniabeaffectedby:
(i)Adecreaseintemperature

(ii)Anincreaseinpressure
(b)Howdoesacatalystaffectreversiblereactionalreadyinequilibrium?
(c)Ontheabovediagram,sketchtheenergyleveldiagram thatwouldbeobtainedwhen

ironcatalystisaddedtothereaction

9. Studythetablebelowandanswerthequestionsthatfollow
Bondtype bondenergykJmol-1

C-C 346
C=C 610
C-H 413
C-Br 280
Br-Br 193

N2(g)+3H2(g)

2NH3(g)

Reactionpath

Energy
(KJ)
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a)Calculatetheenthalpychangeforthefollowingreaction
C2H4(g)+Br2(g) C2H4Br2(g)

b)Namethetypeofreactionthattookplacein(a)above
10. Bondenergiesforsomebondsaretabulatedbelow:-

BOND BONDENERGYKJ/mol
H–H 436
C=C 610
C-H 410
C-C 345

Usethebondenergiestoestimatetheenthalpyforthereaction
C2H4(g)+H2(g) C2H6(g)

11. Theableshowstheresultsobtainedwhen20.2gofpotassium nitratewasaddedin
50cm3ofwater.

Timein(min) 0.0 0.3 1.0 1.3 2.0 2.3 3.0 3.3 4.0
Temperature(oC
)

25.0 25.0 25.0 25.0 17.0 17.0 20.0 20.0 20.0

(i)Drawthegraphoftemperatureagainsttime
(ii)Usingthegraph,determinethetemperaturechange
(iii)Calculatetheheatchange
(iv)Findthemolarheatofsolutionofpotassium nitrate

12. When1.6gofammonium nitrateweredissolvedin100cm3ofwater,thetemperature
droppedby6ºC. Calculateitsenthalpychange.(Densityofwater=1g/cm3,

specificheatcapacityis4.2kJkg-1K-1)

13. Sodium hydrogencarbonatewas stronglyheated.
a)Writeanequationforthereaction
b)Thegridbelowshowspartoftheperiodictable.Useittoanswerthequestionsthat

follow.The lettersarenottheactualsymbols.

i)WritetheequationforthereactionthatoccursbetweenelementsLandD
ii)TheoxideofGreactswithbothhydrochloricacidandsodium hydroxide.Whatisthe

natureoftheoxideofG?
iii)ExplainwhyelementsHhasahigherboilingpointsthanelementD.

iv)StateoneuseofelementE
v)CompareandexplaintheatomicradiusofBandC

vi)11.5gofLwascompletelyburntinoxygen.Calculatethevolumeofgasthatwasused.
(L=23,molargasvolumeatroom temperatureis24dm3)

14. Astudenthasbeenprovidedwithsodium hydroxidesolutionof2M andhydrobromic
acidof4M.Hewasaskedtoinvestigatetheequationforthereactionbetweenthesetwo
substancesandhencedeterminethemolarenthalpyofneutralization.Hecarriedoutthe
reactionandobtainedthe following results:-

A

B

L F G

C

H

K

D

J

E
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Vol.of4M Hydrobromicacidaddedto
20cm3of2M NaOH

Temperatureofthemixture
(oC)

4.0 26.8
6.0 30.0
8.0 33.2

10.0 36.0
12.0 35.2
14.0 34.4
20.0 30.8

(a)Drawagraphofthetemperatureofthemixture(verticalaxisagainstthevolumeof
the acidadded) *

(b)Usingthegraphestimatethetemperatureofthemixturewhen17cm3oftheacid
wasadded

(c)Bothsolutionswereatroom temperatureatthestartoftheexperiment.Useyour
graphtoestimatetheroom temperature
(½mk)

(d)Whatisthesignificanceofthehighesttemperatureofthesolutionmixture?
*

(e)Thetemperatureofthemixtureincreasedduringthefirstadditionsoftheacid.Why
didthetemperatureincrease? *

(f)Suggestareasonwhythetemperaturedecreasedduringthelatterpartofthe
experiment

(g)Useyourgraphtodeterminethevolumeof4M Hydrobromicacidwhichjust
neutralize20cm3of2M NaOH *

(h)HowmanymolesofHydrobromicacidarepresentinyouranswerin(g)above?
*

(i)HowmanymolesofNaOHarepresentin20cm3of2M ofNaOHsolution?
*

(j)Useyouranswersin(h)and(i)abovetowriteanequationofthereactiontakingplace
intheexperiment.Explainclearlyhowyouhaveusedyouranswers

(1½mks)
(k)Determinethemolarenthalpyofneutralizationofhydrobromicacid

(1½mks)

15. (a)Thefollowingresultswereobtainedinanexperimenttodeterminetheenthalpyof
solutionofsodium hydroxide

Massofplasticbeaker=8.0g
Massofplasticbeaker+distilledwater=108.15g
Massofplasticbeaker+distilledwater+sodium hydroxide=114.35g

Thetablebelowshowsthetemperatureatfixedtimesaftermixing
Time/seconds 0 30 60 90 120 150 180 210
Temperature(oC) 15 21 29 28 27 26 26 25

(i)Plotagraphoftemperature(y-axis)againsttime(x-axis)
(ii)From yourgraph,determinethemaximum temperatureattained
(iii)Determinethetemperaturechangeofthereaction
(iv)Calculatethenumberofmolesofsodium hydroxideusedintheexperiment

(Na=11,H=1,O=16)
(v)Useyourresultstodeterminethemolarenthalpysolutionofsodium hydroxide.(Density

ofsolutionis1gcm-3,specificheatcapacityofsolution=4.18KJ-1K-1)

(b)Belowisanenergyleveldiagram oftheexothermicreaction
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CH4(g)+2O2(g) CO2(g)+2H2O(l) H=-890KJ

Examinetheenergyleveldiagram belowanduseittoanswerthequestionsthatfollow

(b)(i)WhichHvalueswillhavenegativesign?
(ii)WhatphysicalchangeisbeingrepresentedwhereenthalpychangeH4isinvolved?

(½mk)
(iii)IntermsofH1,H2,H3andH4,givetheoverallenthalpychangeforthereaction:-

H2(g)+½O2(g) H2O(l)

(iv)Isthereactionin(iii)aboveexothermicorendothermic?
16. (I)Studythegraphbelowandanswerthequestionswhichfollow:

(a)Distinguishbetweenmolarlatentheatoffusionandmolarlatentheatofvaporization
(b)(i)Explainthechangesoccurringbetweenpoints

BC………………………………………… CD………………………

(ii)Inanexperimenttodeterminemolarenthalpyofneutralizationofhydrochloricacidusing
potassium hydroxide,thedatabelowwasobtained.Theconcentrationofpotassium
hydroxideusedwas0.5M

H=-890KJ

CO2(g)+2H2O(l)

CH4(g)+2O2(g)

.

2H(g) + ½O2(g)

2H(g)+O2(g)

H2(g) + ½O2(g)

H2

H1

H3

H4

H2O(l)

H2O(gl)

A
B

C

D
E

Time

E
n

e
rg

y
–
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Volumeof0.5M KOH(cm3) 0 5 10 15 20 25 30 35
Totalvolumeofacid+
Base

20 25 30 35 40 45 50 55

Temperature(oC) 24 26 27 28 29 29 28 27
(i)Plotagraphoftemperature(y-axis)againstvolumeofpotassium hydroxideused

(ii)From yourgraph:
(a)Determinethetemperaturechange
(b)Findthevolumeofpotassium hydroxidewhichcompletelyneutralized20cm3oftheacid

(iii)Calculatetheheatchangeforthereaction(C=4.2Jg-1K-1densityofsolution=1g/dm3)
(iv)Calculatethemolarenthalpyofneutralizationofhydrochloricacidwithpotassium

hydroxide
17. Atypicalelectrolysiscellusesacurrentof40,000amperes.Calculatethemass

(inKgofaluminium producedinonehour).(Al=27)(Faraday=96500Coloumbs)
18. (a)BiogasisamixtureofmainlyCarbon(IV)Oxideandmethane.

(i)Giveareasonwhybiogascanbeusedasafuel
(ii)Otherthanfractionaldistillation,describeamethodthatcanbeusedtodetermine

thepercentageofmethaneinbiogas
19. Considerthefollowingequilibrium reaction.

H2(g)+Cl2(g) 2HCl(g) H=-74.4KJ
a)Stateandexplaintheeffectofformationofhydrogenchlorideifpressurewasincreased

intheequationabove
20. Turningoffossilfuelshasadverseenvironmentaleffects:-

a)Nametwopollutantsfrom theburningofpetroleum products
b)Giveoneprecautiontakentominimisethepollutionbyfossilfuels

21. (a)Definemolarheatofneutralization
(b)Theriseintemperaturewhen50cm3ofsodium hydroxideisreactedwithtwoacidsis

given inthetablebelow:-
Acid 50cm3ofHCl 50cm ofOxalicacid
Temprise
(oC)

7 4

(i)Explainthedifferenceinthetemperature.
22. Calculatethelatentheatofvaporizationofwater

H2O(l) H2O(g)

Giventhefollowingthermochemicalequations:-
H2(g)+½O2(g) H2O(g)H=-242KJ/Mol
H2(g)+½O2(g) H2O(l)H=-286KJ/Mol

23. (a)Definetheterm fuel
(b)Statefourreasonswhywoodfuelischosenfordomesticcooking

24. Thesetupbellowwasusedtoinvestigatethechangesthattakeplacewhensodium
hydroxide pelletsdissolveinwater.
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a)Whyisaplasticbeakerusedinsteadofametallicbeaker?
b)Stateandexplaintheobservationsmadeintheabovereaction

25. (a)Whatisafuel? (1mark)
(b)Otherthanthecost,statetwootherfactorstoconsiderwhenchoosingafuel.

26. Theequationbelowrepresentschangesinthephysicalstateofionsmetal:
Fe(s) Fe(l) DH=+15.4kjmol-1

Fe(l) Fe(g) DH=+354kjmol-1

a)Calculatetheamountofheatenergyrequiredtochange10kgofsolidirontogaseous
ironFe=56

b)Iodinecanreactwithchlorineasshownbelow:-
I2(g)+Cl(g) 2lcl(s) DH=-68kJ

Determinethemolarenthalpychangeforthisreaction
c)Drawanenergyleveldiagram forthereactionin(b)above

27. Studythediagram belowandanswerthequestionsthatfollow:

a)Whatdo∆H1and∆H2represent?
∆H1…………………………………………………………………….
∆H2……………………………………………………………………..
b)Writeanexpressiontoshowtherelationshipbetween∆H1,∆H2and∆H3.

Reactionratesandreversiblereactions
1. Studythefollowingequilibrium reactionandanswerthequestionsthatfollow:-

HL(aq)+H2O(l) H3O+(aq)L-(aq)

Giventhatinanacidsolution,H3O+
(aq)actinplaceofhydrogenions,H+,accordingtothe

equation.
H3O(aq)+OH-

(aq) 2H2O(l)

Explainwhatwouldbeobservedwhenpotassium hydroxidesolutionisaddedtothe
aboveequilibrium mixture

2. Theschemebelowshowstheenergychangesthattakeplacebetweenice,waterand
steam.Studyitandanswerthequestionsthatfollow:-

(a)WhatnameisgiventotheenergychangeH4?

H2O(s) H2O(l) H2O(g)

H2H1

H4 H3

Red Blue

ReactionCo-ordinate

NH4
+(g)+Cl-(g)

∆H2

NH4
+(aq)+Cl-(aq)

∆H3

∆H1

NH4Cl(s)

E
n

e
rg

y

ReactionCo-ordinate
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(b)WhatisthesignH3,giveareason

3. Thetablebelowgivesbondenergiesforthreecovalentbonds

Bond Bondenergy(KJmol-1)
H–H
Cl–Cl
H–Cl

435
240
430

(a)Calculatetheenergychangeforthefollowingreaction:
H2(g)+Cl2(g) 2HCl(g)

(b)Sketchanenergyleveldiagram forthereactionin(a)above
4. Thesketchbelowwasobtainedwhen2gofmagnesium wasreactedwithexcessof2M

hydrochloricacid.Thevolumeofhydrogenevolvedwasthenplottedagainsttimeas
shownbelow:

(a)Onthesameaxisplotthegraphthatwouldbeobtainedif1M hydrochloricacid
wasusedinsteadof2M hydrochloricacid.Explain

(b)ExplainthesignificanceoftheflatportionBCofthecurve

5. Inaclosedsystem anequilibrium existsbetweenNitrogen(IV)Oxideanddinitrogen
tetraoxideasshownintheequationbelow:

N2O4(g) 2NO2(g);H=+27.5KJ

(a)Stateandexplaintheobservationwhenaglasssyringecontainingtheequilibrium
mixtureisimmersedinice-coldwater

(b)Ifthepistonofthesyringeispushed,statetheeffectonthepositionofthe
equilibrium
6. Thetablebelowgivesthevolumesofthegasproducedwhendifferentvolumesof2M

hydrochloricacidwerereactedwith1.0gofalumpofanalloyofMagnessium and
copperatroom temperature

Volumeof2M hydrochloricacid(cm3) Volumeofgas(cm3)
0

10
20
30
40
50

0
240
480
600
600
600

Paleyellow Reddishbrown

Time(secs)
A

V
o
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m

e
o

f
h
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ro

g
e

n
(c

m
3
)

B C
x x

x
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(a)Writeanequationforthereactionthatoccurred
(b)Onthegridprovidedbelow,plotagraphofthevolumeofthegasproduced(vertical

axis)againstthevolumeofacidadded(Notethatbeforethereactioncomestocompletion,
thevolumeofthegasproducedisdirectlyproportionaltothevolumeoftheacidadded)

(c)From thegraph,determine:
(i)Thevolumeofthegasproducedif13.0cm3of2M hydrochloricacidhadbeenused
(ii)Thevolumeof2M hydrochloricacidrequiredforthereactiontogotocompletion

(d)Stateandexplaintheeffectontherateofproductionofthegasif:
(i)1.0gofthelumpofthealloywerereplacedby1.0gpowderofthealloy

(ii)Thereactionwascarriedoutat35oC.
7. Inaseriesofexperimentsinwhichmagnesium ribbonofuniform widthreactedwith
2.0M Hydrochloricacid,theratesofevolutionofhydrogengaswerefoundtobeasfollows:-

Lengthofribbon(cm 1.0 2.0 3.0 4.0 5.0 6.0 7.0
RateofEvolutionof
hydrogen(cm3/min)

1.1 1.8 2.7 3.6 4.6 5.4 6.1

(I)(a)Drawagraphofrateofevolutionofhydrogengasagainstlengthofribbon
*

(b)Whatconclusioncanyoumakefrom thisgraph?
*

(c)Determinetherateofevolutionofhydrogengasfrom apieceofmagnesium ribbon
12cm longunderthesameconditions

*
(d)Withdottedline,sketchonthesameaxisthegraphthatwouldbeobtainedifallthe

ribbonsweregroundintopowder *
(II)(a)ThecurvesbelowrepresentthechangesinconcentrationofsubstancesEandF

withtimeinreaction
E(g) F(g)

(i)WhichcurverepresentsthechangeintheconcentrationofsubstanceF?Givea
reason *

(ii)Giveonereasonfortheshapesofthecurvesaftertwominutes *

8. Atypicalelectrolysiscellusesacurrentof40,000amperes.Calculatethemass(inKgof
aluminium producedinonehour).(Al=27)(Faraday=96500Coloumbs)

9. Thetablebelowshowsthevolumesofnitrogen(IV)oxidegasproducedwhendifferent
volumesof1M nitricacidwereeachreactedwith0.635gofcopperatroom

temperature.
Volumeof1M nitricacid

(cm3)
VolumeofNitrogen(IV)oxidegas(cm3)

5 60
15 180
25 300

CurveI

CurveII

Timeinminutes(t)
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35 420
45 480
55 480

a)Giveareasonwhyhydrochloricacidcannotbeusedinsteadofnitricacid
b)Explainhow therateofthereactionbetweencopperandnitricacidwouldbe

affectedifthetemperatureofthereactionmixturewasraised
c)Onthegridprovidedbelow,plotagraphofthevolumeofthegasproduced(vertical

axis)againstvolumeofacid
d)Usingthegraph,determinethevolumeof:

(i)Nitrogen(IV)oxideproducedwhen30cm3of1M nitricacidwerereactedwith
0.635gofcopper

(ii)1M nitricacidwhichwouldreactcompletelywith0.635gofcopper

10. Thegraphbelowrepresentsthevolumeofgascollectedagainsttimewhendilute
sulphuricacidisreactedwithZincgranules:-

(a)Determinetherateofreactionbetweenthe1stand3rdminute
(b)Whendidthereactionstop?

(c)Giveapossiblereasonforthereactiontostop

11. Theequationbelowrepresentsareactionthattakesplaceinanindustrialprocess
4NH3(g)+5O2(g) 6H2O(g)+4NO(g)

(a)Namethecatalystused
(b)Whataretheotherconditionsforthereaction?
(c)Whyaretheproductscooledbeforebeingoxidised?

12. Nitrogenreactswithhydrogenaccordingtotheequationbelow:-
N2(g)+3H2(g) 2NH3(g)H=-92KJ

(a)Howwouldtheyieldofammoniabeaffectedbyincreasein:-
(i)Pressure
(ii)temperature

1

0

100
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(b)Theammoniaproducedisisolatedform theothergasesfrom timetotime.Howdoes
thisaffecttheequilibrium?

13. ExplainhowyouwouldobtainaninsolublesaltXSO4whenyouareprovidedwiththe
following:-

(i)Distilledwater
(ii)SolidYSO4whichissolubleinwater
(iii)SolidsaltX(NO3)2

14. MetalRandSwereusedtoform acell.Thefollowinghalfequationsshowthestandard
electrodepotentialsofthehalfcells.(RandSarenotactualsymbolsoftheelement)

R2++2e- R(s) E=-2.04V
S2+

(aq)+2e- S(s) E=-0.47V
Writethefullequationforthecellandcalculatethee.m.f

15. Theapparatusbelowwereusedtostudythepropertiesofair

(a)Statetwoobservationsmadeattheendoftheexperiment
(b)Giveonesimplemethodthatcanbeusedtopreventrusting

16. Equalvolumesof1M monobasicacidsKandLwereeachreactedwithexcesszinc
granules.Thetablebelowshowsthevolumesofthegasproducedaftertwominutes

Acid Volumeofgas(cm3)
K 40
L 100

(a)Explainthedifferenceinthevolumesofthegasproduced
(b)Howcantheproductionofthegasbeincreased?

17. Thefollowingisathermochemicalequationforthereactionbetweenhydrogenand
oxygen

H2(g)+O2(g) H2O(l) H=-287kJmol-1

Calculatethebondenergybetweentheelementsinwatergiventhat:
O=O=+496kJmol-1 H-H=+435kJmol-1

18. AgClO2(s) Ag(s)+½Cl2(g)+O2(g)H=0.00KJ/mol
Whatistheeffectonthepositionofequilibrium oftheabovesystem iftemperatureis
decreased?Giveareason

19. Sodium carbonatewasreactedwithdilutesulphuric(VI)acidat25oC.Thevolumeof
carbon(IV)Oxidegasliberatedwasrecordedat10secondsinterval.Belowisagraphof
thevolumeofcarbon(IV)Oxidegasevolvedagainsttime.
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(a)Onthesameaxes,sketchthecurvelabelledVthatwouldbeobtainedifBarium carbonate
wasusedinsteadofsodium carbonate.(Allconditionsremainconstant)

20. (a)Whatismeantbyactivationenergy?
(b)AcertainmassofungroundcompoundX1reactedwithexcessdilutehydrochloric

acid.Thevolumeofcarbon(IV)oxidegasliberatedwasmeasuredafterevery20seconds.
Theresultswerepresentedasshowninthegraphbelow:-

(i)Onthesameaxis,sketchthecurvethatwouldbeobtainediftheexperimentwas
repeatedusinggroundcompoundX1

(ii)Explaintheshapeofyourcurvein(b)(i)above
22. ThesketchbelowshowstherateatwhichsubstanceTisconvertedintoU.Studyitand

answerthequestionsthatfollows:-
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Whentheequilibrium hasbeenestablishedthetwocurvesbecomehorizontalafter
sometime.Explaintheeffectoftheamountofthetworeactantsandproducts

23. ElementsA,B,C,andDarenotactualsymbols,haveatomicnumbers19,9,12and10
respectively.
(a)Whichtwoelementsrepresentnon-metals
(b)WritetheformulaofthecompoundformedbetweenelementsBandCandidentity

the
bondpresentinthecompound

24. Anequilibrium isestablishedbetweennitrogentetra-oxideandnitrogen(IV)oxideas
shownbelow: Stateandexplainwhathappenswhentemperatureisincreased
N2O4(l) 2NO2(g)

Paleyellow Red-brownfumes
25. Thegraphbelowshowstheamountofcalcium carbonateandcalcium chloridevarying

withtimeinthereactions:
CaCO3(s)+2HCI(aq) CaCl2(aq)+H20(g)+CO2(g)

(a)Whichcurveshowstheamountofcalcium chloridevaryingwithtime?
(lmk)

(b)Explainwhythetwocurvesbecomehorizontalafteragivenperiodoftime.
(lmk)

(c)SketchonthegraphhowcurveIIwouldappeariftheexperimentwasrepeatedusinga
moredilutehydrochloricacidsolution (lmk)

26 Statetheeffectontheequilibrium when;
a)Pressureisincreased

b)Oxygengasisadded
6. Anequilibrium isestablishedbetweenCrO4andH+ionsasshown

below:
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2CrO4(aq)+2H+
(aq) Cr2O7(aq)+H2O(l)

(Yellow) (Orange)
27. Stateandexplainandexplaintheobservationmadewhenaqueoussodium hydroxideis

addedtotheequilibrium mixture

28. Twoexperimentswerecarriedoutasfollowsandthevolumeofhydrogengasevolved
measuredatintervalsof10secondsfor100seconds.

(i)8cm ofmagnesium ribbonwasaddedto1M hydrochloricacid
(ii)8cm ofmagnesium ribbonwasaddedto0.5M hydrochloricacid

Graphsofvolumeofhydrogenevolvedagainsttimewereplotted

(a)Whichofthegraphwasobtainedforreaction(i)above?Explain
(b)Explainthegeneralshapeofthegraph

29. Brominedissolvesinwaterformingabrownsolution,accordingtothedynamic
equationbelow.

Br2(aq)+H2O(l) 2H+
(aq)+Br-

(aq)+OBr-
(aq)

Stateandexplaintheobservationthatcouldbemadeifasolutionofsodium hydroxide
isaddedtothesystem

Electrochemistry
1. ThesetupbelowwasusedtocarryouttheelectrolysisofMagnesium sulphatesolution
usinginertelectrodes.

(i)Nameasuitablepairofelectrodethatcanbeusedintheaboveprocess.

B

A

V
o

lu
m

e
o

f
h

yd
ro

g
e

n
(c

m
3
)

Time(Sec)



99
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(ii)Stateandexplainthechangesontheconcentrationofmagnesium sulphatesolution
astheprocessproceeds.
2. Duringpurificationofcopperbyelectrolysis,1.48gofcopperweredepositedwhena

currentwaspassedthroughaqueouscopper(II)sulphatefor2½hours.Calculatethe
amountofcurrentpassed.
(Cu=63.5 1Faraday=96500C)

3 Thediagram belowrepresentsaset-upthatcanbeusedfortheelectrolysisofdilute
sulphuricacid

(a)NametheelectrodesAandB
(b)WriteanequationforthereactiontakingplaceatelectrodeB
(c)Whathappenstotheconcentrationdilutesulphuricacidasthereactioncontinues?

4. Inanelectrolysis,acurrentof200A waspassedthroughmoltenoxideofmetalQ
for58minutesand64.8gofthemetaldeposited.Determine;
i)ChargeonmetalQ

ii)Thevolumeofoxygengasproducedatstandardtemperatureandpressure
Q=27 IF=96500C,molargasvolumestp=22.4dm3

5. Considerthereductionpotentialsbelow.
Pb2+

(aq)+2e Pb(s)=-O.13V
Mg2+

(aq)+2e Mg(s)=-O.76V
a)WritetheoverallRedoxreactionthattakesplacewhentheabovehalfcellsare

connected.
b)DeterminetheEvalueoftheabovecell.

(c)CalculatewhichgroupoftheperiodictableiselementF?

6. AnoxideofelementFhasthefollowingformula:-F2O5

(a)DeterminetheoxidationstateofF

Element Sodium Magnesium Aluminium
Atomic
number

11 12 13

7. Thetablebelowgiveselementsandtheiratomicnumbers.Answerthequestionsthat
follow:Comparetheelectricalconductivityofsodium andaluminium.Explain
8. WhatmassofZincwillbedepositedfrom asolutionofZinc(II)Chloridewhenacurrent

of3AispassedthroughtheZinc(II)Chloridesolutionduringelectrolysisfor50minutes?
(Zn=65,1Faraday=96500C)

9. Studytheflowchartbelowandanswerthequestionsthatfollow:

63
29

65
29
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(a)NamegasQ …………………………………………………………… .
(b)Withthehelpofdiagram,describehowstep(V)iscarriedout

10. Nitrogenandhydrogenreactreversiblyaccordingtotheequation:-
N2(g)+3H2(g) 2NH3(g);H=-92kjmol-1

Theenergyleveldiagram fortheabovereactionisshownbelow:-

(a)Howwouldtheyieldofammoniabeaffectedby:
(i)Adecreaseintemperature

(ii)Anincreaseinpressure
(b)Howdoesacatalystaffectreversiblereactionalreadyinequilibrium?
(c)Ontheabovediagram,sketchtheenergyleveldiagram thatwouldbeobtainedwhen

ironcatalystisaddedtothereaction

11. Studytheelectrodepotentialsinthetablebelowandanswerthequestionthatfollow:
(Lettersarenottheactualsymbolsofelements)

(E/Volts)
H2+

(aq)+2e- H(s) +0.34
Z2+

(aq)+2e- Z(s) -2.38
G+

(aq)+e- G(s) +0.80
T2++2e- T(s) -2.87

(a)Whichoneisthestrongestreducingagent?
(b)WritetheionicequationforthereactionthattakesplacewhenZisdippedinasolution

ofG+ions
(c)CalculatetheEcellvalueofthereactionin22.(b)above

N2(g)+3H2(g)

2NH3(g)

Reactionpath

Energy
(KJ)

Copper
Pyrites

CuFeS2

Step(I) Frothfloatation,
Air

GasQ GasQ

Step(II)
Cu2S(s) Cu2O Cu(s)

Pure
Copper

Air
Step(III)

Cu2S
Step(IV)

FeO

Step(V)
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12. Whenahydrocarbonwascompletelyburntinoxygen,4.2gofCarbon(IV)oxideand
1.71g ofwaterwereformed.Determinetheempiricalofthehydrocarbon.(H=10 C=12.0
O=16.0)
13. Duringelectrolysisofaqueouscopper(II)sulphate144,750coulombsofelectricitywere
used.Calculatethemassofcoppermetalthatwasobtained(Cu=641Faraday=96,5000
coulombs)
14. Sodium metalreactswithoxygenaccordingtothefollowingequation:-

6Na(s)+2O2(g) Na2O2(s)+2Na2O(s)

StateonephysicalandonechemicaldifferencebetweenNa2O2andNa2O
Physicaldifference ……………………………………………
Chemicaldifference……………………………………

15. Thediagram belowshowsanelectrochemicalcell:

(a)GivetheformulaofthepossiblesaltL
(b)Onthediagram showthedirectionofmovementofelectrons
(c)Writethecellrepresentation

6. Thereactionblowisaredoxreaction
MnO4

-
(aq)+8H+

(aq)+5Fe2+
(aq) )

(a)Identifythespeciesreduced.Explain
(b)Writetheequationfortheoxidationreaction

17. Considerthecelldiagram below
Cr(s)/Cr3+

(aq)//Fe2+
(aq)/Fe(s) Eθ=+0.30V

i)Writetheoverallcellreactionfortheaboveelectrochemicalcell
ii)GiventhatEθvalueforFe2+

(aq)/Fe(s)is-0.40V,calculatetheEθvalueforCr3+
(aq)/Cr(s)

18. (a)DescribetheprocessbywhichTrichlorofluoromethaneNitrogenisobtainedfrom
aironalargescale

(b)Studytheflowchartbelowandanswerthequestionsthatfollow

MgSO4(aq)

Heat
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(i)IdentifygasJ
(ii)Usingoxidationnumbers,showthatammoniaisthereducingagentinstepVI
(iii)WritetheequationthatoccursinstepV
(iv)Giveoneuseofammonium nitrate

(c)Thetablebelowshowstheobservationsmadewhenaqueousammoniawasadded
tocationsofelementsE,FandGuntilinexcess

Cationof Additionofafewdropsof
aqueousammonia

Additionofexcess
aqueousammonia

E Whiteprecipitate Insoluble
F Noprecipitate Noprecipitate
G Whiteprecipitate Dissolves

(i)SelectthecationthatislikelytobeZn2+………………………………
(ii)GiventhattheformulaofthecationofelementEisE2+,writetheionicequationfor

thereaction betweenE2+andaqueousammonia

19. a)Studythestandardelectrodepotentialforthehalf-cellsgivenbelowandanswer
thequestionsthatfollow.(Theletterdonotrepresenttheactualsymbolsofthe
elements)

EθVolts
N+

(aq)+e- N(s); -2.92
J+

(aq)+e- J(s); +0.52
K+

(aq)+e- ½K2(g); 0.00
½G2(g)+e- G-(aq); +1.36
M2+

(aq)+2e- M(s) ; -0.44
i)Identifythestrongestoxidizingagents.Giveareasonforyouranswer
ii)Whichtwohalf-cellswouldproducethehighestpotentialdifferencewhencombined?

iii)Inthespacebelowdrawacompleteelectrochemicalcellofthetwo-halfcells
mentioned in(ii)above
20. Belowisasimplifieddiagram oftheDown’scellfortheextractionofsodium.Studyit

andanswerthequestionthatfollow:-

Products

Ammonia

GasJ

Nitrogen
(IV)Oxide

Copper(III)Oxide

StepVI Heat

Nitric(V)
acid

Ammonia

StepIV

Ammoniu
m nitrate

StepV

Nitrogen
gas

Copper

Water

Water,air

StepIII

StepI
Air
Platinum-Rhodium
Hightemperature

StepII Air



103
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(i)From whichsubstancesaretheelectrodesmade?
thode…………………………………………………………….

Anode……………………………………………………………………
(ii)Stateandexplainwhysodium chlorideismixedwithcalcium chloride
(iii)Whatistheroleoftheirongauze
(iv)Writeequationsforthereactionat:-

cathode
anode

(v)Whichpropertyofsodium makesitpossibletocollectitasshown?

(b)Whenacurrentof6.42AwaspassedthroughanelectrolyteY2+ionsfor10minutes,
2.74ofYweredeposited

(i)Calculatethequantityofelectricitypassedintheexperiment
(ii)DeterminetherelativeatomicmassofY(1Faraday=96000coulombs)

21. (a)Thetablegivesthestandardredoxpotentialsforanumberofhalfreactions.Useitto
answerthequestionsthatfollow:-

(E/Volts)
Zn2+

(aq)+2e- Zn(s) -0.76
Fe2+

(aq)+2e- Fe(s) -0.44
I2+

(l)+2e- 2I-
(aq) +0.54

Fe3+
(aq)+e- Fe2+

(aq) +0.77
Ag++e- Ag(s) +0.88

(i)Relativetowhichhalf-cellreactionaretheaboveelectrodepotentialsexpressed?
(ii)Calculatethee.m.fofthecellmadeupbycombiningtheI2(l)/2I-

(aq)electrodeand
Zn2+

(aq)/Zn(s)electrode
(ii)Whichofthesubstanceslistedintheabovetableis:-

I.Thestrongestoxidisingagent
II.Thestrongestreducingagent

(iv)Whichsubstancescouldbeusedtoconvertiodideionstoiodine?Writebalanced
equationsforanypossibleconversions

22. a)Thestandardelectrodepotentialfortheelementschlorineandmagnesium are:-
Cl2(g)+2e- 2Cl-

(aq)Eθ+1.36V
Mg2+

(aq)+2e- Mg(s) Eθ-2.36V
i)Whichoneofthetwoelementswillactasanoxidizingagent?Explain.

ii)Calculatetheelectromotiveforceofacellwheretheoverallreactionis:-
Cl2(g)+Mg(s) MgCl2(s)

SodiumMolten
NaCl+CaCl2

-
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b)Thetablebelow givesthereductionstandardelectrodepotentialsfordivalent
metals.Thelettersarenottheiractualsymbols.Usethem toanswerthequestionsthatfollow:-

Metal Eθ(volts)
P +1.50
Q -0.44
R +0.34
S +0.76

i)Selecttwometalswhosehalfcellscanproducethehighestvoltagewhenconnected.
ii)Drawawelllabelleddiagram ofelectrochemicalcellformedbyhalf-cellsofmetalsP

andQ
iii)Calculatethevoltageproducedbythecellin(ii)above
c)WhennitratesolutionofacertainmetalXwaselectrolysed,1.174gofmetalXwas

depositedbyacurrentof4amperesflowingfor16minutes.Determinetheformulaof
themetalnitrate. (1F=96,500,R.A.M ofX=59)

23. Studycarefullytheinformationgivenbelowandanswerthequestionsthatfollow:-
Substance Physical

stateate.t.p
Solubilityin
water

Otherinformation

A Solid -Soluble
-Bluesolution

-solutionconductselectricityforming
twoproductsBandC
-BissolidandCisagreenish–yellow
gas

D Gas -Soluble
-Colourless
solution

-Solutionformspaleblueprecipitate
withAandthendeepbluesolutionin
excess

E Solid -Insoluble -WithasolutionofAformsBanda
colourlesssolutionatE2+ions

(a)Identifythesubstancesrepresentedbytheletters
(b)Giveequationsforthereactionsinwhich:-

(i)SubstanceBisformedfrom thesolutionofAonelectrolysis
(ii)SubstanceBisformedfrom solutionAwhenreactedwithE

(c)GiveoneuseofgasC
(d)Nametheionresponsibleforthedeepbluesolution

24. (a)Studythestandardelectrodepotentialsfortheelementsgivenbelowandanswerthe
questionsthatfollow.Thelettersdonotrepresenttheactualsymbolsoftheelements

E

Q +2e- 2Q-(aq) +2.87
R2(g)+2e- 2R-(aq) +1.36
S2+

(aq)+2e- S(s) +1.23
2T+

(aq)+2e- T2(g) 0.00
U2+

(aq)+2e- U(s) -0.13
V2+

(aq)+2e- V(s) -0.76
(i)WhatistheEvalueoftheweakestreducingagent?
(ii)Whichelementislikelytobehydrogen?Giveareasonforyouranswer
(iii)Drawadiagram forthecellthatwouldbeobtainedwhenthehalfcellofelements

SandV arecombined
(iv)Calculatethee.m.foftheelectrochemicalcellina(iii)above

(b)Thediagram belowrepresentstheelectrolysisofdilutesulphuric(VI)acid

2(g)
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(i)NamethegasesXandY
(ii)WriteionicequationfortheformationofgasX

(iii)Atwhatelectrodedoesreductiontakeplace?Explainyouranswer
(iv)Namethemostsuitableelectrodesforthisexperiment.Explainyouranswer

25. TheflowchartbelowshowsananalysisofmixtureRthatcontainstwosalts.Studyit
andanswerthequestionsthatfollow:-

(i)WritetwoionicequationsforthereactionsbetweenthecationinfiltrateXand
aqueous ammonia(Ammonium hydroxide)untilinexcess

(ii)Whatconclusioncanbedrawnfrom StepIVonly?Explain
(iii)WhatobservationwouldindicatethepresenceofaNO3

-ioninstepI?
(iv)WritetheformulaoftheanioninresidueV.Explain
(v)SuggesttheidentityofthecationpresentinsolutionZ
(vi)NamethetwosaltspresentinmixtureR

26.(a)Theset-upbelowwasusedintheelectrolysisofcopperIInitratesolution:

(i)Whatiselectrolysis?

Residue

MixtureR

ResidueV

Twometaloxides+CO2+
NO2+O2+H2O

Divideintotwoportions
StepI

FiltrateW

SolutionZ+
CO2

StepV
AddHNO3

FiltrateX

Colourless
solution

Colourless
solution

Colourless
solution

StepII
Adddil.H2SO4

White
precipitate

AddexcessNH4OH
toportionofZ

Addexcess
NaOHtoportion

ofZ

Addexcess
NH4OH

StepIII

Addexcess
NaOH

Addwaterthenfilter
StepIV

Gas
P

Platinum rods
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(ii)Showtheanodeandcathodeonthediagram
(iii)Explainhowyouwouldconfirm gasP

(iv)Writetheequationforthereactionoccurringat
(a)Anode
(b)Cathode

(v)Statetwochangesthatoccurontheelectrolyteaftertheexperiment
(b)BelowarethestandardelectrodepotentialsforelectrodesBandD

B2t
(aq)+2e- B(s) –2.92V

D2t
(aq)+2e- D(s) +0.34V

(i)Identifytheelectrodewhichis;
(a)Theleastreducingagent
(b)Thestrongestoxidizingagent

(ii)Calculatethee.m.fofthecellformedwhenthetwoelectrodesareconnected
(iii)Writeacellrepresentativeforthecellabove

27. Atypicalelectrolysiscellusesacurrentof40,000amperes.Calculatethemass(inKgof
aluminium producedinonehour).(Al=27)(Faraday=96500Coloumbs)

28. AstripofcoppermetalwasimmersedintoanitratesolutionofmetalQovernight.Use
theinformationbelowtoanswerquestionsthatfollow

E(Volts)
Q(aq)+e- Q(s)

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

+0.80

+0.34

(a)Statetheobservationsmadeattheendoftheexperiment
(b)Giveareasonfortheobservationsmadein(a)above
(c)Calculatethee.m.fofthecellabove

29. (a)Excessmarblechips(Calcium carbonate)wasputinabeakercontaining150cm3

ofdilutehydrochloricacid.Thebeakerwasputonaweighingbalanceandthetotal
lossinmassrecordedaftereverytwominutesasshowninthetablebelow:

(i)Whywastherealossinmass?
(ii)Theaveragerateofreactionwasfasterbetween0and2minutesthanbetween

6and8minutes.Explainwhy
(iii)Stateonewayinwhichtherateofreactioncanbeincreased
(iv)Whenaqueoussodium sulphatewasaddedtocontentsofthebeaker,awhite

precipitatewasformed;
(I)Identifythewhiteprecipitate………………………………………………………
(II)Nameoneuseofthesubstancenamedin(iv)(I)above

b)Astudentperformedthefollowingexperimentwithanintentiontoextractcalcium
metal

Time(min) 0 2 4 6 8 10
Totallossinmass(g) 0 1.

8
2.45 2.95 3.2 3.3
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(i)Thestudentwassurprisedthatnocalcium wasproducedintheexperiment.Explain
whynocalcium wasproduced

(ii)Writetheequationforthereactionthatoccurredattheanodeifthesolutionwas
concentrated

(iii)Theelectrolysisinvolvedpassinganelectriccurrentof4Aforonehour.Calculatethe
massoftheproductattheanode.(1Faraday=96500C,Cl=35.5,H=1.0,O=16,Ca=40)

30. Cheptooset-upsomeapparatusasshowninthediagram below:-

Atthestartoftheexperiment,thebulbdidnotlight:-
(a)Stateandexplaintheobservationmadewhenthetapwasopenedtoallowthe

hydrogenchloridegasthroughthewaterforabout20minutes
(b)Writethechemicalequationforthereactionthattookplaceatthecathode

31.MetalsKandNwereconnectedtoform acellasshowninthediagram below.Their
reduction potentialsareasshownbelow:

K+
(aq)/K(s)-0.17V

N+
(aq)/N(s)=+1.16V

I.Writetheequationforthehalf-cellreactionthatoccursat
MetalKelectrode
MetalNelectrode

IIIdentifyPandstateitsroleintheabovesetup
(i).IdentityofP
(ii).RoleofPinthesetup.

III.Onthediagram,showtheflowof
I.Electrons
II.Current.
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IVCalculatecellpotential(E)forthecellrepresentedinthesetupabove
32. (a)Thediagram belowshowsaZinc–coppercell.

(i)GiventhestandardelectrodepotentialofZincis-0.76Vandthatofcopperis+0.34V,
suggest;

(i)TheidentityofW …………………………………………………………………....
(ii)TheidentityofX …………………………………………………………………… .

(iii)Theequationfortheoverallcellreaction
(iv)Thereadingonthevoltmeter

(b)Sodium hydroxidemaybemanufacturedbytheelectrolysisofbrineasinthediagram
below:-

(i)Statethechemicalnameofbrine
(ii)Writetheequationsforthereactionsaretheelectrodes

Anode
Cathode

(iii)Explainhowsodium hydroxideisobtainedfrom theproductofthisprocess

33. Atypicalelectrolysiscellusesacurrentof40,000amperes.Calculatethemass(in
kilograms)ofaluminium producedinonehour(Al=27,1Faraday=96,500coulombs)
34. Thereactionbetweenammoniaandoxygentoform Nitrogen(II)oxideishighly
exothermic

4NH3(g)+5O2(g) 4NO(g)+6H2O(g)

Thereactioniscarriedoutinpresenceofplatinium-rhodium catalystat1173kanda
pressureof911.952kpa.

i)Explainhow eachofthefollowingwouldaffecttheyieldofNitrogen(II)oxidegas:
a)Reductioninpressure
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b)Usingamoreefficientcatalyst
35. Thefollowingtableshowsthestandardreductionpotentialsofsomehalfcells.Study
the tableandrefertoittoanswerthequestionsthatfollow;

Halfreaction Eθvolts
P4+

(aq)+e- P3+
(aq) +0.61

Q3+
(aq)+e- Q2+

(aq) +0.77

R2(g)+2e- 2R-
(aq) +0.54

S2+
(aq)+2e- S(s) -0.44

T2+
(aq)+2e- T(s) -0.74

a)Identifythestrongestoxidizingagent
b)WhichsubstancewouldbeusedtooxidizeR-iontotheatom R
c)Studythecellrepresentedbelow;

T(s)/T2+
(aq)//S2+

(aq)/S(s)

i)Identifytheelectrodes
ii)Writeequationsforthereactiontakingplaceineachhalf-cell
iii)Determinethecellequationandtheelectromotiveforce(e.m.f)ofthecellrepresented

in(c)above
iv)Inwhichdirectiondoestheelectronsflowintheexternalcircuitofthecellwhose

e.m.fisdeterminedin(iii)above
d)Asteadycurrentof2.5Awaspassedfor15minutesthroughacellcontainingdivalent

ionsM2+.Duringthisprocess0.74gofmetalM wasdeposited(IF=96500C)
i)Calculatethequantityofelectricitypassedinthiscell

ii)DeterminetherelativeatomicmassofM
36. Thefollowingtableshowsthestandardreductionpotentialsofsomehalfcells.

Studythetableandrefertoittoanswerthequestionsthatfollow;
Halfreaction Eθvolts
P4+

(aq)+e- P3+
(aq) +0.61

Q3+
(aq)+e- Q2+

(aq) +0.77

R2(g)+2e- 2R-
(aq) +0.54

S2+
(aq)+2e- S(s) -0.44

T2+
(aq)+2e- T(s) -0.74

a)Identifythestrongestoxidizingagent
b)WhichsubstancewouldbeusedtooxidizeR-iontotheatom R
c)Studythecellrepresentedbelow;

T(s)/T2+
(aq)//S2+

(aq)/S(s)

i)Identifytheelectrodes
ii)Writeequationsforthereactiontakingplaceineachhalf-cell

(2mks
iii)Determinethecellequationandtheelectromotiveforce(e.m.f)ofthecellrepresented

in(c)above
iv)Inwhichdirectiondoestheelectronsflowintheexternalcircuitofthecellwhose

e.m.fisdeterminedin(iii)above
d)Asteadycurrentof2.5Awaspassedfor15minutesthroughacellcontainingdivalent

ionsM2+.Duringthisprocess0.74gofmetalM wasdeposited(IF=96500C)
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i)Calculatethequantityofelectricitypassedinthiscell
ii)DeterminetherelativeatomicmassofM

37. Intheequationbelowidentifythereagentthatactsasanacidinthe forwardreaction.
Giveareasonforyouranswer.

NH4
+

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

38. Astudentsetuptheexperimentshownbelow.Studyitandanswerthequestionsthat
follow.

a)Stateanytwoobservationsthestudentmadeduringtheexperiment
b)ExplainwhathappenstothepHoftheresultantsolutionattheendofthe

experiment
39. Copper(II)sulphatesolutionwaselectrolysedusingcopperelectrode.ACurrentof0.5A
waspassedfor64.3minutesandamassof0.64gofcopperwasdeposited. (Cu=63.5)

a)Whichelectrodedecreasedinmassduringelectrolysis?Explain
b)Calculatethequantityofchargeneededtodeposits1moleofcopper

40. Stateandexplainwhatisobservedwhencrystalsofiodineareheatedgently
41. (a)StateFaradaysFirstLawofElectrolysis

(b)Calculatethevolumeats.t.pofhydrogenevolvedwhen2Aofelectricityarepassed
throughdilutesulphuricacidfor2hours.

(Molargasvolumeats.t.p=22.4dm3,oneFaraday=96500coulombs)
42. Thefollowingisanequationforthereactionbetweenammoniaandwater

NH3(g)+H2O(l) NH+
4(aq)+OH-(aq)

(a)Namethebaseinthebackwardreaction
43. ThecommonoresofZincarezincblendeandcalamine:-

(i)GivethechemicalformulaofZincblende
(ii)ExplainhowthepollutioncausedbylargescaleextractionofZinccanbereducedby

havingafertilizerplantclosetoit
44. Theoxidesofcalcium andphosphorousreactasshownbelow:-

6CaO(s)+P4O10(s) 2Ca3(PO4)2(s)

(i)Giveareasonwhythesesubstancesreactandyetbothareoxides
(ii)WorkouttheoxidationstateofphosphorousinP4O10

(iii)StateoneuseofCa3(PO4)2

45. Thestandardhydrogenelectrodeisusedasthereferenceelectrode.Someofthe
difficultiesinusinghydrogengasasanelectrodeare:

-Hydrogenisagasat25oC
-Hydrogendoesnotconductelectricity
-Thehalf-cellreaction,2H+

(aq)+2e- H2(g)isslowandtakeslongtoreachequilibrium.
Explainhowthesedifficultiesaresolvedinthestandardhydrogenelectrode

46. Thefollowingareelectrodepotentialsofthehalfcells
Halfcell Eθvolts
M(aq)/M(s) -0.76
C2+

(aq)/C(s) –0.34

2+
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(a)Calculatethepotentialdifferenceofthefollowingcell.
M(s)/M2t

(aq)//C2t
(aq)/C(s)

47. (a)Nametwotypesofisotopesofphosphorous
(b)Explainwhyphosphorusisstoredinwaterandnotinoillikesodium

48. Usethecellrepresentationbelowtoanswerthequestionsthatfollow:-
X(s)/X3+

(aq)//W2+
(aq)/W(s)

(a)Writetheequationforthecellreactionabove
(b)Ifthee.m.fofthecellis0.30VandEvalueforW2+/W is-0.44volts,calculate

theEforX3+
(aq)/X(s)

49. Thefollowingdiagram representstheelectrolysisofdilutesodium chloridesolution
usinginertelectrodes

Determinetheelectrodeatwhichdifferentelectrolyticproductswouldbeproducedifthe
solutioniselectrolysedforseveralhours.Explain

50. Completethefollowingredoxequationsbyaddingthecorrectnumberofelectronson
eitherreactantorproductsideoftheredoxequations:-

(a)ClO-
3(aq)+6H+(aq) Cl2(g)+3H2(l)

(b)NO-
2(aq)+H2O(l) NO-

3(aq)+2H+
(aq)

51. Thefollowingarestandardreductionpotentials;
Half-cell E/Volts Usingiron

Al(s)/Al3+
(aq) -1.66

Zn(s)/Zn2+
aq) -0.76

Fe(s)/Fe2+
(aq) 0.44

Ni(s)/Ni2+
(aq) 0.25

RewritetheEvaluesoftheabovehalf-cellsusingironasareferenceelectrode

52. CalculatethemassofmetalJthatwouldbedissolvedattheanodewhenasolutionofJ
(III)nitriteiselectrolysedusingacurrentof1.5amperesfor15minutes(1Faraday=96,500C;J
=52)

53. Considerthefollowingstandardelectrodepotentials:
Sn2+

(aq)+2e- Sn(s) +0.144v
Fe2+

(aq)+2e- Fe(s) -0.44v
Zn2+

(aq)+2e- Zn(s) -0.76v
Somemoderncarsaremadefrom steelcoatedwithothermetals.Usingthisdataabovestate

andexplainthebestsuitedmetalforcoatingsteel

Dilutesodium
chloride
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+

Metals
1. Thefollowingdiagram representsextractionofsodium bytheDown’scell

(a)Whyistheanodemadeofgraphiteinthiscaseinsteadofsteelwhichisabetter
conductorofelectricity?

(b)Howaretheelectrolyticproductsseparatedfrom reacting?
(c)Givereasonswhylargequantitiesofelectricityisrequiredforthisprocess

2. a)Giveoneenvironmentalhazardassociatedwiththeextractionofzincmetal
b)Suggestonemanufacturingplantthatcanbesetupnearzincextractionplant.Give

reasonsforyouranswer
c)Whatpropertiesofaluminium anditsalloysmakeitsuitableforuseinmakingaircraft

parts
3. Aluminium isusedinmakingoverheadcables.Statetwopropertiesofaluminium that

makesitsuitableforthisuse
4. Thestagesshowninthefollowingdiagram canbeusedtoextractzincfrom itsoxide:-

Namethestageandtheprocesstakingplaceinit:-

Nameeachsageandtheprocesstakingplaceinit:
Stage1............................................................................................................................
Stage2............................................................................................................................
Stage3...................................................................................................................................

5. Studytheflowchartbelowandanswerthequestionsthatfollow:

Copper
Pyrites

CuFeS2

Step(I) Frothfloatation,
Air

GasQ GasQ

Step(II)
Cu2S(s) Cu2O Cu(s)

Pure
Copper

Air
Step(III)

Cu2S
Step(IV)

FeO

Step(V)

stage3

C(s)+O2(g) ZnO(s)+CO(g)

Zn(s)

CO(g)+O2(s)stage2stage1
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(a)NamegasQ …………………………………………………………… .
(b)Withthehelpofdiagram,describehowstep(V)iscarriedout

6. NamethefollowingcompoundsusingIUPACsystem
(i)CCl4

(ii)HOCl
7. Studytheinformationprovided:-

Element Atomicradius(nm) Ionicradius(nm) Meltingpointofoxide(oC)
W
Y
Z

0.381
0.733
0.544

0.418
0.669
0.489

-117
849

1399

(a)ExplainwhythemeltingpointoftheoxideofW islowerthanthatoftheoxideofZ
8. Theflowchartbelowshowsstepsusedintheextractionofzincfrom oneofitsores.

(a)Nametheprocessthatisusedinstep2toconcentratetheore
(b)Writeanequationforthereactionwhichtakesplaceinstep3
(c)Nameoneuseoflead

9. Namethechieforesfrom whichthefollowingmetalsareextracted
a)Aluminium ……………………………………………………………………

b)Copper ………………………………………………………………………
10.Thediagram belowrepresentsthesecondstageinextractionofaluminium metal

i)Onthediagram labelthe:Anode,cathodeandtheelectrolyteregion
(s)

ii)Themeltingpointofaluminium oxideis2054ºC,buttheelectrolysisiscarriedoutat
between800-900ºC

a)Whyistheelectrolysisnotcarriedoutat2054ºC
b)Whatisdonetolowerthetemperature?

Aluminium

Lead(II)
Carbonateore

Crushing

StepI

PowderedLead(II)
Carbonateore

Step3 Heat
Gas

Lead(II)Metal

ConcentratedLead
(II)Carbonateore

Lead(II)Oxide
Coke

Step4

Step2
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iii)Thealuminium whichisproducedistappedoffasaliquid.Whatdoesthissuggest
aboutitsmeltingpoints?
11. Theextractionofaluminium from itsoretakesplacein2stages.Purificationstageand

electrolysisstage.Belowisset-upfortheelectrolysisstage:-

(a)(i)Namethechieforefrom whichaluminium isextracted
(ii)Nameoneimpuritywhichisremovedatthepurificationstage
(b)(i)Labelonthediagram eachofthefollowing:-

I–Anode
II-Cathode
III-Regioncontainingelectrolyte

(ii)Themeltingpointofaluminium oxideis2054oCbuttheelectrolysisiscarriedoutat
between80oC and900oC

I.Whyisnotcarriedoutat2050oC
II.Whatisdonetolowerthetemperature

12. Aluminium isthemostabundantmetalintheearthcrustanditiswidelyextractedfor
itswiderangeofuses.
(i)Nameonemajororeofaluminium andgiveitsformula
(ii)Nametwomainimpuritiesfoundintheore
(iii)Aluminium oxideisheatedfirstbeforeitiselectrolysed.Explain
(iv)Electrolysisofaluminium oxideisdoneasshownbelow:

(a)Identifytheanodeandcathodeonthediagram
(b)Whatistheroleofelectrolyteintheextraction?
(c)Writehalfequationsforthereactionsthatoccurattheanodeandcathode

(d)Statetwousesofaluminium

Moltenaluminium
oxidewithcryolite
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13. Thediagram belowisaflowchartfortheextractionofcopper.Studyitandanswerthe
questionsthatfollow:

(a)Writetheformulaofthemajororeofcoppermetal
(b)NameprocessII
(c)GiveanequationforthereactionthatoccursinstageIII
(d)ExplainwhathappensinstageIV
(e)WritehalfcellequationsoccurringattheanodeandcathodeinstageVII
(f)Drawasimplediagram showingtheset-upthatisusedinelectrolyticpurification

ofcopper
(g)AgreenrockymaterialssuspectedtobetheoremalachiteCuCO3.Cu(OH)2.

14. TheflowchartbelowillustratestheextractionofZinc.Studyitandanswerthequestions
thatfollow:

a)Name:-
i)GasQ .............................................................................
ii)LiquidR.....................................................................................................................
(iii)ResiduesS ..............................................................................................................
b)Namethesulphideoreused
c)Beforetheoreisroasted,itisfirstconcentrated;
(i)Explainwhyitisnecessarytoconcentratetheore
(ii)Explainbrieflytheprocessofconcentratingtheore
d)Writeanequationforthereactionthattakesplaceinthe:-

(i)Roaster
(ii)Reactionchamber

(e)(i)Nameonemajorimpuritypresentinthesulphideoreused
(ii)Writeanequationtoshowhowtheimpurityin(e)(i)aboveisremoved

f)Giventhatthesulphideorecontainsonly45%Zincsulphidebymass,calculate:
(i)ThemassingramsofZincsulphidethatwouldbeobtainedfrom 250kgoftheore.

Sulphideore Roaster Mixer Reactionchamber1

Coolingchamber

Zn+impurities

Air

Reaction
chamberII

Filtration

Crystallization
chamber

ZnSO4.XH2O

ResidueS LiquidR Separationchamber

ZnO

SO2 Coke GasQ

Zn(s)

Zn(s)

SO2

Ore Crushed
I

Powdered
Ore

Mixedwithwater,
oil&air

II

Concentrated
Ore

Copper(I)
Sulphide

Roastedin
presenceofsand

IV

Copper(I)Sulphide
andiron(II)Oxide

Liquid
Copper

Cooled
VI

Blister
Copper

Pure
Copper

Electrolysis
VII

Heatedin
a

converter

Slag

Roastedinair
SO2III
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(ii)ThevolumeofSulphur(IV)oxidethatwouldbeobtainedfrom themassofsulphide
oreatroom temperatureandpressure
(Zn=65.4,S=32.0,O=16.0,Imoleofgasoccupies24.0litersatr.t.p)

15. Theflowchartbelowrepresentstheextractionofzincfrom itsoreandaby-product
usedinthemanufactureofsulphuric(VI)acid.Studyitanduseittoanswerthequestionsthat
follow:-

a)Name;
i)Thesuitablezincoreused.

ii)Themainimpurityintheore
b)Describehowzincoreisconcentrated
c)Writeanequationforthereactiontakingplaceintheroastingfurnace
d)Describewhathappensinthereductionchamber
e)Identifysubstances:-

W…………………………………(½mk) M…………………(½mk)
f)WritetheequationforthereactionthatoccursinchamberN.
g)Explainwhysulphur(VI)oxideisnotdissolveddirectlyinwater
h)Explainthedangercausedbythisprocesstotheenvironment

16. Thediagram belowisforextractionofAluminium from itsore.Ittakesplaceinstages.
Useittoanswerthequestionsthatfollow:-

ZincOre

Concentration

Roasting
furnaceHotair

blast

Reduction
chamber

SolidA

SO2(g)

Cleanersand
driers

ChamberL

MoltenZinc

Catalytic
chamber

Air
Chamber
N

H2SO4W

M

Z

P
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(a)Namethetwostagesmentionedabove
(b)Name:-

(i)Theorefrom whichAluminium isextracted
(ii)TheimpuritiesremovedduringtheextractionofAluminium

(c)Onthediagram label:-
(i)Theelectrodes

(ii)Theregioncontainingtheelectrolyte
(d)MoltencryoliteisaddedtoAluminium Oxideduringextraction.Explain

17. Acurrentof3Awaspassedthroughfusedaluminium oxidefor10minutes.Calculate
themassofAluminium obtainedatoneelectrode(Al=27.0,IF=96500C)

18. (a)NameoneorethatcanbeusedtocommerciallyextractZincmetal
(b)Theflowchartbelowillustratestheextractionofzincandpreparationofzinc

sulphatecrystals.

(i)Name:
(1)GasP …………………………………………………………………………………..

(11)LiquidR ………………………………………………………………………………..
(III)ResidueS ………………………………………………………………………………..

(ii)Whatistheroleofcokeintheaboveprocess?
(iii)Namethemainimpurityremovedintheseparationchamber
(iv)Writeanequationforthereactionthattakesplacein;

(1).Roaster

(11).ReactionchamberII
(v)WriteanequationforthereactionthattakesplacebetweenZincmetalandliquidR
(vi)GiventhatzincSuiphideorecontainsonly45%ofzincSuiphidebymass,calculate

themassingramsofzincSulphidethatwouldbeobtainedfrom 250kgoftheore.
(vii)GiveonecommercialuseofZincmetal

19. TheflowchartbelowshowsasequenceofchemicalreactionsstartingwithZinc.

Zn(s)
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Studyitandanswerthequestionsthatfollow:-

a)Instep1,excess3M hydrochloricacidwasaddedto0.5gofZincpowder
i)Statetwoobservationswhichweremadewhenthereactionwasinprogress
ii)Explainwhyhydrogengasisnotliberatedwhendilutenitricacidisusedinstep

1
iii)a)Writetheequationforthereactionthattookplaceinstep1
b)Calculatethevolumeof3M hydrochloricacidthatwasneededtoreact

completelywith0.5gofZincpowder(Zn=65.0)

20. Thediagram belowisasimplifiedapparatusforextractionofsodium.Studyitand
answertheequationsthatfollow:-

(a)Whichsubstancescomeoutat:- P & Q
(b)Whatistheroleofthediaphragm
(c)Writetheequationofthereactionformingsodium

21. Theset-upbelowwasusedtoinvestigateelectrolysisofacertainmoltencompound;-

(a)Completethecircuitbydrawingthecellinthegapleftinthediagram
(b)Writehalf-cellequationtoshowwhathappensatthecathode

Zn(s)
Step
1

Zn2+
(aq)

Step2

NaOH(aq)

Zn(OH)2(s

)

Step
3

Heat

Zn(s)
Zn2+

(aq)

Step5

MetalT

Step4 H2SO4(aq)

ZnO(s)

Dilute
hydrochloricacid
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(c)Usinganarrowshowthedirectionofelectronflowinthediagram above

22. (a)Nametwooresfrom whichZincmetalismostlyextracted
(b)OneofthestepsintheextractionofZincmetalfrom itsoreisroastingoftheorein

excessoxygen.Writeequationsforthereactionsthattakeplacewhentheorein(a)aboveis
roasted
23. Aluminum metalismainlyextrudedfrom moltenBauxitebyelectrolysis.

a)Namethemainimpurityinthisore.
b)Brieflydescribehowtheimpurityisremovedfrom theorebeforeelectrolysisprocess.

(2mks)
24. (a)Intheextractionofaluminium form itsorebytheuseofelectrolysis,explainthe

followingobservations:-
(i)thegraphiteanodeisreplacedfrom timetotime

(ii)thesteeltankwhichcanalsoserveasanelectrodeisalsolinedwithgraphite
cathode

(b)Sodium andaluminium metalsbothconductelectricity,butaluminium isabetter
conductorofelectricitythansodium.Explain

OrganicchemistryII(alkanoicacidsandalkanols)
1. AstudentmixedequalvolumesofEthanolandbutanoicacid.Headdedafewdropsof

concentratedSulphuric(VI)acidandwarmedthemixture
(i)Nameandwritetheformulaofthemainproducts

Name………………………………….
Formula……………………………………..

(ii)Whichhomologousseriesdoestheproductnamedin(i)abovebelong?

2. Thestructureofthemonomerphenyletheneisgivenbelow:-

a)Givethestructureofthepolymerformedwhenfourofthemonomersareadded
together

b)Givethenameofthepolymerformedin(a)above
3. Explaintheenvironmentaleffectsofburningplasticsinairasadisposalmethod
4. Writechemicalequationtorepresenttheeffectofheatonammonium carbonate
5. Sodium octadecanoatehasachemicalformulaCH3(CH2)6COO-Na+,whichisusedas
soap.Explainwhyalotofsoapisneededwhenwashingwithhardwater
6. Anaturalpolymerismadeupofthemonomer:

(a)Writethestructuralformulaoftherepeatunitofthepolymer
(b)When5.0x10-5molesofthepolymerwerehydrolysed,0.515gofthemonomer

wereobtained.
Determinethenumberofthemonomermoleculesinthispolymer.

(C=12;H=1;N=14;O=16)
7. TheformulabelowrepresentsactiveingredientsoftwocleansingagentsAandB

O

CH3CH2CH C OH

NH2

HC=CH2

O
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Whichoneofthecleansingagentswouldbesuitabletobeusedinwatercontaining
magnesium hydrogencarbonate?Explain
8. Studythepolymerbelowanduseittoanswerthequestionsthatfollow:

(a)Givethenameofthemonomeranddrawitsstructures
(b)Identifythetypeofpolymerizationthattakesplace
(c)Stateoneadvantageofsyntheticpolymers

9. EthanolandPentanearemiscibleliquids.Explainhowwatercanbeusedtoseparatea
mixtureofethanolandpentane

10.

(a)Whatisabsoluteethanol?
(b)StatetwoconditionsrequiredforprocessGtotakeplaceefficiently

11. (a)(i)Thetablebelowshowsthevolumeofoxygenobtainedperunittimewhen
hydrogen peroxidewasdecomposedinthepresenceofmanganese(IV)Oxide.Useitto
answerthequestionsthatfollow:-

Timeinseconds VolumeofOxygenevolved
(cm3)

0
30
60
90

120
150
180
210
240
270
300

0
10
19
27
34
38
43
45
45
45
45

(i)Plotagraphofvolumeofoxygengasagainsttime
(ii)Determinetherateofreactionattime156seconds
(iii)From thegraph,findthetimetakenfor18cm3ofoxygentobeproduced
(iv)Writeachemicalequationtoshowhowhydrogenperoxidedecomposesinthe

presenceofmanganese(IV)Oxide

(b)Thediagram belowshowshowaLe’clanche(Drycell)appears:-

GLUCOSE
SOLUTION

CRUDE
ETHANOL

95%
ETHANOL

ABSOLUTE
ETHANOL

G H

H H H H

C C C C

O H O H n
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(i)WhatisthefunctionofMnO2inthecellabove?
(ii)Writetheequationofareactionthatoccursatthecathode
(iii)CalculatethemassofZincthatisconsumedwhenacurrentof0.1amperesflows

throughtheabovecellfor30minutes(1F=96500cZn=65)
12. (a)GivetheIUPACnamesofthefollowingcompounds:

(i)CH3COOCH2CH3

(ii)

(b)Thestructurebelowshowssomereactionsstartingwithethanol.Studyitandanswer
thequestionsthatfollow:

(i)WritetheformulaoftheorganiccompoundsPandS
(ii)Namethetypeofreaction,thereagent(s)andconditionforthereactionsinthe

followingsteps:-
(I)StepI
(II)StepII
(III)StepIII

(iii)NamereagentR ……………………………………………………………
(iv)DrawthestructuralformulaofTandgiveitsname
(v)(I)NamecompoundU………………………………………………………..

(II)IftherelativemolecularmassofUis42000,determinethevalueofn(C=12,H=1)
(c)StatewhyC2H4burnswithamoresmokyflamethanC2H6

13. a)Statetwofactorsthataffectthepropertiesofapolymer
b)Namethecompoundwiththeformulabelow:
CH3CH2CH2ONa

CH2=C–
CHCH3

Br

CH3COOH CH3COONa

CH3CH2OH

CH2=CH2 CH3CH3CH2 CH2
n

S

P CH4

T

NaMetal

CompoundU

StepII

StepI

StepIII

CH3COOH

DropsofConc.
H2SO4

ReagentR
NaOH(aq)

Heat

Excess
Cl2/U.V



122
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

c)Studytheschemebelowanduseittoanswerthequestionsthatfollow:-

i)Namethefollowingcompounds:-
I.ProductT ………………………… II.K ………

ii)StateonecommonphysicalpropertyofsubstanceG
iii)StatethetypeofreactionthatoccurredinstepJ

iv)GiveoneuseofsubstanceK
v)WriteanequationforthecombustionofcompoundP
vi)ExplainhowcompoundsCH3CH2COOH andCH3CH2CH2OHcanbedistinguished

chemically
vii)IfapolymerKhasrelativemolecularmassof12,600,calculatethevalueofn(H=1C

=12)
14. Studytheschemegivenbelowandanswerthequestionsthatfollow:-

(a)(i)NamecompoundP……………………………………………………………………
(ii)WriteanequationforthereactionbetweenCH3CH2COOHandNa2CO3

(b)StateoneuseofpolymerQ

CH3CH2CH3

P

Step

V

CH3CH=CH2
Step

W

CH3CH2CH2OH

CH3CH2COOH

StepR

GasF CH3CH2COONa
NaOH

StepJ

K2CO3

StepX
NaOH
Heat

CH3CH2COOCH3

G
ProductT
+Na2CO3

H H

C– C

CH3 H n
K

H2(g) Ni

Hightemp

PolymerQ Polymerization CompoundP CH3CH2CH3

CH3CH2CH2ONa+H2

Na(s)

Propan-l-ol
StepI

Propylethanoate

CH3CH2COOH

SolutionT+CO2(g)

StepIII

Na2CO3(aq)

Conc.H2SO4180oC

StepII
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(c)NameoneoxidisingagentthatcanbeusedinstepII …………………………………..
(d)AsampleofpolymerQisfoundtohaveamolecularmassof4200.Determinethenumber

ofmonomersinthepolymer (H=1,C=12)
(e)NamethetypeofreactioninstepI…………………………………………………………..
(f)StateoneindustrialapplicationofstepIII
(g)Statehowburningcanbeusedtodistinguishbetweenpropaneandpropyne.Explainyour

answer
(h)1000cm3ofethene(C2H4)burntinoxygentoproduceCarbon(II)Oxideandwatervapour.

Calculatetheminimum volumeofairneededforthecompletecombustionofethene
(Aircontains20%byvolumeofoxygen)

15. (a)Studytheschematicdiagram belowandanswerthequestionsthatfollow:-

(i)Identifythefollowing:
SubstanceQ..............................................................................................................
SubstanceR...............................................................................................................
GasP..........................................................................................................................

(ii)Name:
Step1.................................................................................................
Step4.................................................................................................

(iii)Drawthestructuralformulaofthemajorproductofstep5
(iv)Statetheconditionandreagentinstep3

16. Studytheflowchartbelowandanswerthequestionsthatfollow

(a)(i)Namethefollowingorganiccompounds:
M……………………………………………………………..……..
L…………………………………………………………………..

(ii)Nametheprocessinstep:
Step2………………………………………………………….….
Step4………………………………………………………….…

(iii)IdentifythereagentPandQ
(iv)WriteanequationforthereactionbetweenCH3CH2CH2OHandsodium

17. a)Givethenamesofthefollowingcompounds:

CH3CH2COOCH2CH2CH3

CH3CHCH2 CH3CH2CH2ONa+Gas
P

CH3CH2CH2OH

X

V

HClStep5

Step1 R

Na
Step2

H+

Step3

Q+H2O

MnO-
4

Step4

Ni H2

M

KMnO4/H+

CH2CH2

Ethyl
Ethanoate

CH2CH2OH
L

J

K

CO2(g)

STEP2

ReagentQ
Step3

KMnO4/H+
(aq)

Ni/H2(g)

Step4

ReagentP
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Product C2H5COONaStepV
Completecombustion

CHCH
StepI

StepII

CH2=CH2

StepIII

CH2=CHCl

C2H6

StepIV+Heat

n

i)CH3CH2CH2CH2OH……………………………………………………………………
ii)CH3CH2COOH …………………………………………………………………
iii)CH3C–O-CH2CH3……………………………………………………………………

18. Studytheschemegivenbelowandanswerthequestionsthatfollow;

i)Namethereagentsusedin:
StepI: ………………………………………………………………………
StepII ……………………………………………………………………
StepIII ………………………………………………………………………

ii)WriteanequationtoshowproductsformedforthecompletecombustionofCH=CH
iii)Explainonedisadvantageofcontinueduseofitemsmadeform thecompound

formedinstepIII
19. Ahydratedsalthasthefollowingcompositionbymass.Iron20.2%,oxygen23.0%,

sulphur11.5%,water45.3%
i)Determinetheformulaofthehydratedsalt(Fe=56,S=32,O=16,H=11)
ii)6.95gofthehydratedsaltinc(i)aboveweredissolvedindistilledwaterandthetotal

volumemadeto250cm3ofsolution.Calculatetheconcentrationoftheresultingsalt
solutioninmolesperlitre.(Giventhatthemoleculamassofthesaltis278)
20.WriteanequationtoshowproductsformedforthecompletecombustionofCH=CH

iii)Explainonedisadvantageofcontinueduseofitemsmadeform thecompound
formedinstepIII

21. GivetheIUPACnameforeachofthefollowingorganiccompounds;
i)CH3-CH-CH2-CH3

OH
ii)CH3–CH–CH2–CH2-CH3

C2H5

iii)CH3COOCH2CH2CH3

22. Thestructurebelowrepresentsacleansingagent.
O

R–S–O-Na+

O
a)Statethetypeofcleansingagentrepresentedabove
b)Stateoneadvantageandonedisadvantageofusingtheabovecleansingagent.

23. Thestructurebelow showspartofpolymer.Useittoanswerthequestionsthat
follow.

CH3 CH3 CH3

  
―CH -CH2–CH-CH2-CH–CH2―
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a)Derivethestructureofthemonomer
b)Namethetypeofpolymerizationrepresentedabove

24. Theflowchartbelowrepresentsaseriesofreactionsstartingwithethanoicacid:-

(a)IdentifysubstancesAandB
(b)NametheprocessI

25. a)Writeanequationshowinghowammonium nitratemaybepreparedstartingwith
ammoniagas

(b)Calculatethemaximum massofammonium nitratethatcanbepreparedusing5.3kg
ofammonia(H=1,N=14,O=16)

26. (a)Whatismeantbytheterm,esterification?
(b)Drawthestructuralformulaeoftwocompoundsthatmaybereactedtoform

ethylpropanoate

27. (a)Drawthestructureofpentanoicacid
(b)Drawthestructureandgivethenameoftheorganiccompoundformedwhenethanol

reactswith pentanoicacidinpresenceofconcentratedsulphuricacid

28. Theschemebelowshowssomereactionsstartingwithethanol.Studyitandanswerthe
questionsthatfollow:-

(i)NameanddrawthestructureofsubstanceQ
(ii)Givethenamesofthereactionsthattakeplaceinsteps2and4
(iii)Whatreagentisnecessaryforreactionthattakesplaceinstep3

29. SubstancesAandBarerepresentedbytheformulaeROHandRCOOHrespectively.
Theybelongtotwodifferenthomologousseriesoforganiccompounds.IfbothAandB
reactwithpotassium metal:

(a)Namethecommonproductproducedbyboth
(b)StatetheobservationmadewheneachofthesamplesAandBarereactedwith

sodium hydrogencarbonate

Ethanol B
process
I

Ethanoic
acid

Na2CO3 SaltA+CO2+H2O

Q

P CH3COONa

Ethanol

CH3CH2ONa

C
H2SO4(l)

170oCstep1

Cr2O7(aq)/H+(aq)

Na(s)

Step2

Step4 CH3CH2OH/H2SO4

Step3

2-



126
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(i)A
(ii)B

30. Belowarestructuresofparticles.Useittoanswerquestionsthatfollow.Ineachcase
onlyelectronsintheoutermostenergylevelareshown

key
P=Proton
N=Neutron
X=Electron

(a)Identifytheparticlewhichisananion
31. Plasticsandrubberareextensivelyusedtocoverelectricalwires.

(a)Whatterm isusedtodescribeplasticandrubbersusedinthisway?
(b)Explainwhyplasticsandrubbersareusedthisway

32. TheschemebelowrepresentsthemanufactureofacleaningagentX

(a)DrawthestructureofXandstatethetypeofcleaningagenttowhichXbelong
(b)StateonedisadvantageofusingXasacleaningagent

33. Ygramsofaradioactiveisotopetake120daystodecayto3.5grams.Thehalf-lifeperiod
oftheisotopeis20days
(a)Findtheinitialmassoftheisotope
(b)Giveoneapplicationofradioactivityinagriculture

34. Thestructurebelowrepresentsapolymer.Studyandanswerthequestionsthatfollow:-

(i)Namethepolymerabove..................................................................................
(ii)Determinethevalueofnifgiantmoleculehadrelativemolecularmassof4956

35. RCOO-Na+andRCH2OSO3
-Na+aretwotypesofcleansingagents;

i)Nametheclassofcleansingagentstowhicheachbelongs
ii)Whichoneoftheseagentsin(i)abovewouldbemoresuitablewhenwashingwith

waterfrom theIndianocean.Explain
iii)Bothsulphur(IV)oxideandchlorineareusedbleachingagents.Explainthedifference

intheirbleachingproperties

W
U V

19P
20
N

ZY

R Conc.

H2SO4

R
SO3H

Cleaning
agentX

H H

-C–C-

CH3 H n
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36. Theformulagivenbelowrepresentsaportionofapolymer

(a)Givethenameofthepolymer
(b)Drawthestructureofthemonomerusedtomanufacturethepolymer

Radioactivity
1. CompletethefollowingequationbydeterminingthevaluesofUandV.

Th Pa + e

U……… V……………..

2. (a)Distinguishbetweennuclearfusionandfission
(b)Competethenuclearequationbelow:-

3. Uranium -238disintegratesbyemittinganalphaparticletoform substanceY.
NuclideYemitsabetaparticletoform substanceZ.Writedownnuclearequationsto

showhowsubstanceYandZareformed (U=AtNo.92)

4. (a)Whatisanuclide?
(b)Thegraphbelowshowstheradioactivedecayofacertainnuclide.Determinethe

half-lifeofthenuclide

u

v

234

90

0

-1

230 230

90 91 +

H H H H

C C C C

O H O H

n
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(e)Whateffectdoexcessfulexposuresofradiationhaveonmetals?
5. (a)Stateonewayinwhichnuclearreactionsdifferfrom ordinarychemicalreactions

(b)ThefollowingisapartofUranium decayseries

(i)WhichparticlesareemittedinstepIandII
(ii)IfabetaparticleisemittedinstepIII,findZandA
(iii)IftheactivityofThorium -234isreducedto25%in48hours,finditshalflife

6. SubstancesAandBarerepresentedbytheformulaeROHandRCOOHrespectively.
Theybelongtotwodifferenthomologousseriesoforganiccompounds.IfbothAandB
reactwithpotassium metal:

(a)Namethecommonproductproducedbyboth
(b)StatetheobservationmadewheneachofthesamplesAandBarereactedwith

sodium hydrogencarbonate
(i)A

(ii)B
7. Sometwoelementsarerepresentedas:

(a)HowmanyprotonsdoesXhave?
(b)HowmanyneutronsdoesYhave?

(c)DrawthestructureofthecompoundformedbetweenXandY
8. Ygramsofaradioactiveisotopetake120daystodecayto3.5grams.Thehalf-lifeperiod

oftheisotopeis20days
(a)Findtheinitialmassoftheisotope
(b)Giveoneapplicationofradioactivityinagriculture

9. Studythenuclearreactionsgivenandanswerthequestionsthatfollow:

X Y Z

(a)WriteanequationforthenuclearreactioninstepII (lmk)
(b)Giveoneuseof Y (lmk)

10. Givetwousesofradioactiveisotopesinmedicine.
11. Studytheinformationinthefollowingtableandanswerthequestionsthatfollow.The
lettersdonotrepresenttheactualchemicalsymbolsoftheelements.

ELEMENT U V W X Y Z
NUMBEROFPROTONS 18 20 6 16 19 17
NUMBEROFNEUTRONS 22 20 8 16 20 20
Whichoftheaboveelementsare:
(i)Likelytoberadioactive?
(ii)Abletoform acompoundwiththehighestioniccharacter?

12. TheisotopedecaysbyBeta,-emissiontoastablenuclide.Thehalf-lifeofthe
isotopeis15hours2.0gof isallowedtodecay.Determinethemassofleftafter

90hours
13. (a)Completethefollowingnuclearequation

Cr Mn+____________

238
U

92

234
Th

90

234
Pa

91

Z
X

A

StepI StepII StepIII

16 27
and

8 13

12

6
StepI

14

6 StepII
14

7

24
11

55

24

55

25
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(b)100gofaradioactivesubstancewasreducedto12.5gwithin15.6years.Determine
thehalf-lifeofthesubstance

SECTIONIIIPRATICALS

KAKAMEGACENTRALDISTRICT
CONFIDENTIAL
ACCESSTO:-

 1M NaOH
 1M NH4OH
 1M HCL
 0.01m PB(NO3)2

 Sourceofheat
 pHchart(PH=1to14)
 10mlofsolutionK
 Sodium hydrogencarbonate

PREPARATIONOFSOLUTIONS:
1.SolutionJ

Dissolve17gofammonium iron(II)sulphatein50cm3of2M H2SO4diluteto1dm3

2.SolutionKKMnO4

Dissolve1.6gofpotassium manganateviiin20cm3of2MH2SO4diluteto1dm3

3.SolutionR
Dissolve40gofsodium thiosulphatein1dm3ofsolution

4.SolutionS
Dissolve172cm3ofconcentratedhydrochloricacidin1dm3ofsolution

5.SolidYisaluminium sulphate
6.SolidZisoxalicacid.

Eachcandidatewillrequire:
Q1.

1. SolutionJ-100cm3

2. Burette
3. SolutionK-100cm3

4. Pipette
5. 2conicalflasks
6. Filterfunnel
7. Retortstand

1. Youareprovidedwith:
SolutionJ:xM ammonium iron(II)sulphatesolution
SolutionK:0.02M potassium manganate(VII)solution
Youarerequiredtodetermine:
-Themolarity,xoftheammonium iron(II)sulphate
-Theamountofwaterofcrystallisation,Ninammonium iron(II)sulphate
-Theformulamassofammonium iron(II)sulphate.

Procedure
The ammonium iron(II)sulphate,(NH4)2SO4FeSO4nH2Osolutionprovided was made

bydissolving8.5g ofthesaltin50.0cm3 ofdilutesulphuric(VI)acid,thenmaking thesolution
to250cm3usingdistilledwater.
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FilltheburettewithsolutionK.Pipette25cm3ofsolutionJandreleaseintoa conical
flask.TitrateJagainstKuntilthesolutionbecomespermanentpink.Repeattwomoretimes
andcompletethetablebelow;-

Table1
I II III

Finalburreteracing(cm3)
Finalburretereading(cm3)
VolumeofSolutionKused
(cm3)

a)CalculatetheaveragevolumeofsolutionKused
b)ThenumberofmolesofsolutionKreacting

c)Giventhatequationforthereactionis:

MnO4(aq)+8H+
(aq)+5Fe2+

(aq) Mn2+
(aq)+5Fe2+

(aq)+4H2O(l)

Determine:
i)Thenumberofmolesofiron(II)saltsolutionJin25cm3ofthesolutionused
ii)ThemolarityofsolutionJ
iii)TheconcentrationofsolutionJingramsperlitre
d)From yourresultsinC(iii)above,determine:

i)thevalueof“n”intheformula(NH4)2SO4FeSO4nH2O.
(N=14,H=1,S=32,O=16,Fe=56)

ii)Correctformulaoftheiron(II)salt
iii)Theformulamassoftheiron(II)salt

Q2.
1. 120cm3ofsolutionR
2. 80cm3ofsolutions
3. 250cm3oftapwater
4. 25mlor50mlmeasuringcylinder
5. 100cm3glassbeaker
6 5x5cm pieceofwhitepaper
7. Stopwatchorclock.

2. Youareprovidedwith:
i)Sodium thiosulphatecontaining40g/dm3solutionR
ii)2M hydrochloricacidsolutionS

YouaretodeterminetherateofreactionbetweensolutionSandthethiosulphate

Procedure:
Measure20cm3ofsolutionRintoanempty100cm3breaker.Placeitonamark‘X’ona

whiteplainpaper.Measureanother20cm3ofsolutionS.addintoRandstartoffthestopwatch.
Thenrecordthetimetakenforthemark‘X’tobecomeinvisiblefrom above.Repeatthe
procedurebymeasuring17.5cm3ofsolutionSandadding2.5cm3ofwaterandcompletethe
table;-

Table2
Experiment 1 2 3 4 5

VolumeofsolutionRcm3 20 20 20 20 20
VolumeofsolutionScm3 20 17.5 15 12.5 10
Volumeofwater(cm3) 0 2.5 5.0 7.5 10
Timetakenforxtobecome
invisible(seconds)
1/time(Sec-1)

-
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a)Drawagraphofreciprocaltime(1/t)againstvolumeofsolutionS
b)Explaintheshapeofthegraph

c)From thegraphdeterminethetimetakenforthecross‘X’tobeinvisibleat16.5cm3of
solutionSQ3.

1. SolidY-1spatulaful
2. SolidZ-1spatulaful
3. 6testtubes
4. 1red+1bluelitmuspapers
5. Metallicspatula
6. pHpaper

3. YouareprovidedwithsolidYandZtocarryoutthetestsbelow.Writeyourobservations
andinferencesinthespacesprovided:-

a)i)PlaceallsolidYinacleantesttube.Add10cm3ofdistilledwaterandshake.
Dividethesolutionina(i)aboveinto4portions

ii)Tothefirstportionaddsodium hydroxidedropwiseuntilinexcess
iii)Tothesecondportionaddaqueousammoniadropwiseuntilinexcess
iv)Tothethirdportionadd5dropsofdilutehydrochloricacid
v)Tothefourthportionadd3dropsoflead(II)nitratesolution

b)i)ScoopalittlesolidZonametallicspatulaandheatitoverabunsenflame
ii)Addalltheremainingsolidto10cm3ofdistilledwaterinatesttubeandshake.
Dividethesolutioninto3portions

iii)tothefirstportiondipapH indicatorpaper

iv)tothesecondportionadd3dropsofacidifiedpotassium permanganatewarm
gentlyKKC*

v)tothethirdportionadd½spatulafullofsodium hydrogencarbonate

KAKAMEGAEASTDISTRICT
CONFIDENTIAL
INSTRUCTIONS
Eachcandidateshouldbeprovidedwiththefollowing:-

1.Burette
2.Pipette
3.Twoconicalflasks
4.Funnel
5.Phenolphthaleinindicator
6.Methylorangeindicator
7.Universalindicator
8.Solutiona100cm3

9.Solutionb100cm3

10.Solutionc100cm3

11.Distilledwaterinwashbottle
12.0.2m CuSO4(solutionY)
13.0.7gzincpowder(solidZ)
14.Thermometer
15.100mlplasticbeaker
16.Stopwatchorwristwatch
17.Tissuepaper½metre
18.6testtubes
19.Oneboilingtube
20.SolidP
21.SolidQ



132
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

22.Filterpaper
23.Meansofheating
24.2m NaOH
25.2m H2SO4

26.0.1m bacl2

27.0.1m pb(no3)2

28.2m HCl
29.2m NH3(aq)

30.Metallicspatula
31.0.5gNaHCO3

Notesonpreparationofsolutions:-
 SolutionA0.05M sodium Carbonate
 SolutionB=0.1M ofHCl
 SolutionC=0.16gKOH+1.94gKClin250cm3solution
 SolidP=CaCl2andMgCO3

 SolidQ=Carboxylicacid(oxalic)

1. Youareprovidedwith:-
 SolutionAcontaining0.05molesin1dm3ofsolutionofanhydrousSodium Carbonate
 SolutionB,monobasicacid,HX
 SolutionC,2.1gofamixtureofpotassium hydroxide(KOH)andpotassium chloride(KCl)

dissolvedindistilledwaterandmadeupto250cm3solution.
Youarerequiredto:
(a)Standardisethemonobasicacid,solutionB
(b)Determinethepercentageofpotassium chloride(KCl)inthemixture.
Procedure:
FilltheburettewithsolutionB.Pipette25.0cm3ofsolutionAintoacleandryconicalflask

andtitratewithsolutionBusingmethylorangeindicator.Recordyourresultsintable1
below:-

1 2 3
Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionBused
(cm3)

(a)CalculatetheaveragevolumeofsolutionBused
(b)Giventhattheequationforthereactiontakingplaceis:-
Na2CO3(aq)+2HX(aq) 2NaX(aq)+CO2(g)+H2O(l)

CalculatetheconcentrationofsolutionBinmolesperlitre
ProcedureII
Filltheburettetothe0.0markwithsolutionB.Pipette25.0cm3ofsolutionCintoaclean
dryconicalflaskandtitrateitagainstsolutionBusingphenolphthaleinindicator.Repeat

thetitrationandfilltableIIbelow:-
TableII

(c)WhatistheaveragevolumeofsolutionBused?

1 2 3
Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionBused
(cm3)
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(d)CalculatetheconcentrationofsolutionCin:-
(i)Molesperlitre
(ii)Gramsperlitre(K=39,O=16,H=1)

(e)Calculatethepercentageofpotassium chlorideinthemixture
2. Youareprovidedwith:-

- SolutionYcontaining0.2molesofcopper(II)sulphateperlitreofsolution
- SolidZ

Youarerequiredto:
Determinetheheatevolvedwhen1moleofsolidYreactswithsolidZ

Procedure
- Measure40cm3ofsolutionYandplaceitintoaninsulated100cm3plasticbeaker
- Stirthesolutionwiththehelpofthermometerandrecorditstemperatureafterevery½

minute
for1½minutes.

- Afterexactly2minutes,addallthesolidZprovidedandcontinuestirringthemixture
whilerecordingthetemperatureofsolutionandcompletethetablebelow:

Time
(minutes)

½ 1 1½ 2 2½ 3 3½ 4 4½ 5 5½ 6 6½ 7

Temperature
(oC)

(b)(i)Onthegraphpaperprovided,plotagraphoftemperatureagainsttime
(ii)From yourgraph,determinethemaximum temperaturechange

(c)Giventhatthedensityofthesolutionis1g/cm3,determinethequantityofheat
evolvedwhen40cm3ofsolutionYisreactedcompletelywithsolidZ

(specificheatcapacityofsolution=4.2jg-1k-1)
(d)(i)GiventhatsolidZisZincpowder,writeanionicequationofthereactionwhich

occurs
(ii)Determinethemolesofcopperionsusedupinthereaction
(iii)DeterminetheamountofheatthatwouldbeevolvedifonemoleofCopper

(II)ionswereusedup
(iv)Explainwhythevalueobtainedinthisreactionislowerthantheactualvalue?

3. I.YouareprovidedwithsolidP.Carryoutthetestsbelowandwritetheobservations
andinferencesinthespacesprovided

(a)HeataboutonethirdofsolidPinacleandrytesttube
(b)Add10cm3ofdistilledwatertotheremainingsolidPinaboilingtubeandshake.

Filterandretainboththeresidueandthefiltrate.Dividethefiltrateintofourportions
(i)TothefirstportionaddaqueousSodium hydroxidedropbydroptillinexcess

(ii)Tothesecondportionadddilutesulphuricacid
(iii)Tothethirdportion,addbarium chloridesolution
(iv)Tothefourthportion,addLead(II)nitratesolution

(c)(i)Totheresiduefrom (b)aboveinthetest-tube,adddilutehydrochloricacidand
retainthemixture

(ii)Tothemixtureis(c)(i)above,addaqueousammoniadropwisetillinexcess
II.YouareprovidedwithsolidQ.Carryoutthetestbelowandwriteyourobservations
andinferencesinthespacesprovided

(a)ScoopalittleofsolidQwithacleandrymetallicspatulaandigniteusingaBunsenflame.

(b)PlacetheremainingsolidQinaboilingtube.Addabout10cm3ofdistilledwater.Shake
themixtureuntilitdissolves.Dividethesolutioninto4portions



134
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

(i)Tothefirstportion,testthePHwithPHpaper.
(ii)Tothesecondportion,addsolidsodium Carbonateandshake

MIGORI–NYATIKEDISTRICT

CONFIDENTIAL
INSTRUCTIONS.
Apartfrom thenormalfittingsinthelaboratory,eachcandidatewillneedthefollowing
chemicalsandapparatus.

1. 500mlofdistilledwatersuppliedinawashbottle
2. 50mlburette
3. 25ml
4. apipettefiller
5. 2conicalflasks(250ml)
6. Sourceofheat(meansofheating)
7. Stopwatch/clock
8. Aruler
9. 100mlmeasuringcylinder
10. 50mlmeasuringcylinder
11. Completeretortstand
12. 12cm longmagnesium ribbonlabelledC
13. 100mlofsolutionA (sulphuricacid)
14. 80mlofsolutionB(Sodium hydroxidesoltn.)
15. 100mlemptybeaker
16. Funnel
17. Sandpaper
18. 3gofsolidE
19. 1gofsolidF
20. Meansoflabeling
21. Sixcleantesttubesinatesttuberack
22. 3boilingtubesinarack
23. Metallicspatula
24. About0.2gofsodium hydrogencarbonate
25. Glassrod.

Access
1.2M Ammoniasolutionsuppliedwithadropper
2.2M Sodium hydroxidesolutionsuppliedwithadropper
3.2M Lead(II)Nitratesuppliedwithadropper
4.0.2M SilverNitratesolutionsuppliedwithadropper
5.Acidifiedpotassium dichromate(VI)suppliedwithadropper
6.AcidifiedPotassium Manganate(VII)suppliedwithdropper

N/B
1. SolutionAispreparedbyaccuratelymeasuring27.5cm3ofconcentrated

Sulphuricacid,thenaddingitto700mlofdistilledwaterthentoppingittoonelitre.
Densityofacid1.84g/cm3

2.SolutionBispreparedbyaccuratelymeasuring20gofNaOHpelletsand
dissolving
itin800cm3ofdistilledwaterthentoppingtoonelitrewithdistilledwater.

3.SolidEandFwillbeprovidedbythecouncil.SolidEishighlydeliquescentand
shouldbehandledcautiously

QUESTION1.
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Youareprovidedwith:
 SulphuricacidsolutionA
 0.5M sodium hydroxidesolutionB
 Magnessium ribbonlabelledC

Youarerequiredto:-
- InvestigatetherateofreactionbetweensolutionAandmetalC
- Determinetheconcentrationofsulphuricacidinmolesperlitre

ProcedureI
(i)Usingaruler,make6marksat2cm lengthintervalontheMagnesium ribbonprovided.
(ii)Transfer50cm3 ofacidsolutionusingameasuringcylinderintoacleandry100ml

beaker.Place2cm lengthpieceofmagnesium ribboninto thebeakerwiththeacid and
immediatelystartthestopwatch/clock.Shakegentlyandnotethetimetakenforthepieceof
magnesium ribbontoreactcompletely.

(iii)RecordintableIbelow.Placeanotherpieceofmagnesium ribbon(2cm)tothesame
solutionandagainnotethetimetaken.

(iv)Repeattheprocedureuntilallsixpiecesofmagnesium ribbonhavereactedwith
thesamesolutioninitiallyplacedinthebeaker

(v)CompletethetableIbelow:
Note:KeepthesolutionobtainedinthisexperimentforuseinprocedureII

(a)TableI
Pieceofmagnesium
added

1 2 3 4 5 6

Lengthofmagnesium
added(cm)

2 4 6 8 10 12

Timetakent(second)
Reciprocaloftime1/t

(s-1)

(b)(i)Plotagraphoftotallengthofmagnesium ribbonaddedagainstreciprocaloftime
(1/

t)forthereactiontogotocompletion
(ii)From yourgraph,determinethetimetakenwhen4.5cm lengthofmagnesium

ribbonreactscompletely.(Showpartsonthegraph)
(iii)Writeachemicalequationforthereactionbetweenmagnesium andsulphuric

acid
(iv)GiventhatthemassofsolidV,whichreactedwas0.12gandthatatomicmassof

magnesium is24.0g,determinethenumberofmoleofsulphuricacidthatwere
usedupduringthereaction

(v)From yourgraph,stateandexplaintherelationshipbetweenthelengthof
magnesium ribbonandthereciprocaloftime(1/t)

ProcedureII
PlaceallthesolutionobtainedinprocedureIinaclean100mlmeasuringcylinder.
Adddistilledwatertomake100cm3ofsolution.Transferallthesolutionintoabeaker
andshakewell.LabelitsolutionD.FilltheburettewithsolutionB.Pipette25.0cm3

ofsolutionDintoaconicalflask.Add2-3dropsofphenolphthaleinindicatorandtitrate
withsolution.RecordyourresultsinthetableIIbelow.Repeatthetitrationtwomore
times
(f)TableII

Titration I II III

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionB(cm3)
used
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(c)(i)DeterminetheaveragevolumeofsolutionBused
(ii)Calculatethenumberofmolesofsodium hydroxidesolutionBused

(d)Calculate:
(i)Thenumberofmolesofsulphuricacidin25.0cm3ofsolutionD
(ii)Thenumberofmolesofsulphuricacidin100cm3ofsolutionD

(e)Determinethetotalnumberofmolesofsulphuricacidin50cm3ofsolutionA
(f)CalculatetheconcentrationoftheoriginalsulphuricacidsolutionAinmolesper

litre

2. YouareprovidedwithsolidE.Carryoutthefollowingtestsandwriteyourobservations
andinferencesinthetablebelow:

(a)PlaceallthesolidEinaboilingtube.Addabout15cm3ofdistilledwaterandshake
vigorouslyforabout2minutes

b)(i)dividethesolutionintofiveequalportionsinfivedifferentcleantesttubes.
(i)Tothefirstportion,add2M ammoniasolutiondropwiseuntilinexcess
ii)Tothesecondportionadd2M Sodium hydroxidesolutiondrop wiseuntilinexcess
iii)Tothethirdportionadd4dropsof2M Lead(II)nitratesolution
iv)Tothefourthportion,add4dropsof0.2M silvernitratesolution,thenadd2M

ammoniasolutiondropwise,untilinexcess
(v)Cleanoneendoftheglassrodprovided.Dipthecleanendoftheglassrodinthefifth

portion.
Removetheendandheatitinthenon-luminouspartofaBunsenburnerflame.Note

thecolouroftheflameandrecordbelow:-
3. YouareprovidedwithsolidF.Carryoutthetestsbelow.Writeyourobservationsand

inferences
inthespacesprovided

(a)PlaceaboutahalfofsolidFonametallicspatulaandburnitusingaBunsenburner
flame

(b)PlacetheremainingofsolidFinaboilingtube.Addabout10cm3ofdistilledwater
andshakethe mixturewell.
(c) (i)Dividethemixtureobtainedintothreeportions.

(ii)Tothefirstportion,addasmallamountofsolidsodium hydrogencarbonate
(iii)Tothesecondportion,addabout1cm3ofacidifiedpotassium dichromate(VI)

andwarm
(iv)Tothethirdportion,addtwodropsofacidifiedpotassium magnate(VII)

NYAMIRADISTRICT

CONFIDENTIAL
INSTRUCTIONS
Eachcandidateshouldbeprovidedwith:

- About1gofmalleicacid–solidP
- Acleanmetallicspatula
- Bunsenburner
- 500mldistilledwaterinawashbottle
- Sixtest-tubesinarack
- Onetesttubeholder
- 2boilingtubes
- About1gofAlCl3–solidM
- Oneblueandoneredlitmuspaper
- Onevolumetricflask(250ml)
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- Onepipette25cm3

- Onepipettefilter
- Onelabel
- SolidG–oxalicacid(exactly3g)inastopperedcontainer
- 50mlor100mlmeasuringcylinder
- 100cm3beaker
- Onethermometer
- Onestopwatch/clock
- About0.2gNaHCO3solid
- 100mlofsolutionH
- Oneburette(50ml)
- 2conicalflasks

Accessto:-
 0.2M Pb(NO3)Solutionsuppliedwithadropper
 0.2M Ba(NO3)2Solutionsuppliedwithadropper
 0.1M KISolutionsuppliedwithadropper
 2M NaOHSolutionsuppliedwithadropper
 2M NH3(aq)Solutionsuppliedwithadropper
 AcidifiedK2CV2O7Solutionsuppliedwithadropper

Preparationinstruction
-Dissolve6.4gofKMnO4in400cm32M H2SO4andtopto1litreusingdistilledwater

1. Youareprovidedwith:
- 0.0238Moles(equivalentto3g)ofsolidG
- SolutionH,0.04M acidifiedpotassium manganate(VII)

Youarerequiredto:
I.DeterminetheenthalpyofsolutionofsolidG
II.ThenumberofmolesofwaterofcrystallizationinsolidG

ProcedureI:-
Usingameasuringcylinderplace50cm3ofdistilledwaterintoa100cm3ofbeaker.
Stirthewatergentlywithathermometerandtakeitstemperatureaftereveryhalf-minute.
RecordthereadingintableIbelow.Atexactlytwominutes,addallsolidGtothewater
atonce.Stirwellandtakethetemperatureofthemixtureaftereveryhalfminuteupto
thefourthminute.RecordyourresultsintableI.KeepthesolutionsforprocedureII
below:
TableI
(a)

Time(min) 0 ½ 1 1½ 2 2½ 3 3½ 4
Temperature(oC) X

(b)Onthegridprovided,plotagraphoftime(x-axis)againsttemperature
(c)(i)Onthegraph,showthechangeintemperatureT

(ii)Calculate:
Themolarenthalpyofsolution(Hsolution)
(Assumedensityofsolution=1g/cm3andshowthesignofHsolutionspecificheat
capacityofsolution=4.2jg-1k-1)

ProcedureII
Transferthecontentsofthebeakerintoa250mlvolumetricflask.Rinseboththebeaker
andthethermometerwithdistilledwaterandaddtothevolumetricflask.Addmore

distilledwatertoehmark.
LabelthissolutionG
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FilltheburettewithsolutionH
Usingapipetteandpipettefilter,place25.0cm3ofsolutionGintoaconicalflask.Warm

themixturetoabout60oC.TitratethehotsolutionGwithsolutionHuntilapermanentpink
colourpersists(whileshaking).Recordyourreadingsintable2.Repeatthetitrationtwomore
timesandcompletetable2

Table2.
Titre I II III
Finalburettereading
Initialburettereading
VolumeofsolutionHused
(cm3)

(e)Calculatethe:
1.AveragevolumeofHused
II.Numberofmolesofpotassium manganateVIIused
III.NumberofmolesofGin25cm3solutionGgiventhat2molesofpotassium

manganate(VII)reactedcompletelywith5molesofG
IV.RelativeformulamassofG

(f)FormulaofGhastheform G.XH2DeterminethevalueofXintheformulagiven
therelativeformulamassforGis90.0andatomicmassofOxygenis16andthat

ofHydrogenis1.0

2. YouareprovidedwithsolidM andcarryoutthetestsbelowwriteyour
observationsandinferencesinthespaces

(i)Toadryboilingtube,placeallsolidM andadd12cm3ofdistilledwaterandusethe
solutionforthetestsbelow:-

(ii)To2cm3ofsolution,addbothlitmuspapers
(iii)To2cm3ofsolution,addaqueoussodium hydroxidedropwiseuntilexcess
(iv)To2cm3ofsolution,addaqueousammoniadropwiseuntilinexcess
(v)To2cm3ofthesolution,add2dropsofaqueouspotassium iodide
(vi)To2cm3ofsolution,add3dropsofaqueouslead(ii)nitrate
(vii)To2cm3ofsolution,add3dropsofaqueousBarium nitratesolution

2. B.YouareprovidedwithsolidP.Carryoutthetestbelow.Writeyourobservationsand
inferencesinthespacesprovided:-

(a)PlaceonethirdofsolidPonametallicspatulaandburnitusingaBunsenburner
(b)PlacetheremainingofsolidPinatest-tube.Addabout6cm3ofdistilledwaterand

shakethemixture(retainthemixtureforuseintest(c)
(c)(i)To2cm3ofthemixturein(b)aboveaddaspatulaendfullofNaHCO3solid

(ii)To2cm3ofthemixture,add2cm3ofacidifiedpotassium dichromate(VI)and
warm

(iii)To2cm3ofthemixtureaddtwodropsofacidifiedpotassium manganese(VII)and
shakewell

SOTIKDISTRICT

CONFIDENTIAL
Requirements:
Inadditiontotheequipment,apparatusandchemicalfoundinthechemistry
laboratoryeachcandidatewillrequirethefollowing:

 About100cm³ofsolutionL
 About100cm³ofsolutionN
 Aburette
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 Apipette
 3conicalflasks
 4.0gofsolidK
 Thermometer
 Distilledwater
 Testtubeholder
 3boilingtubes
 Phenolphthaleinindicator
 Filterpaper
 Filterfunnel
 Sourceofheat
 1gofsolidx
 10mlmeasuringcylinder
 2M HNOз
 Seventesttubes
 Stirringrod
 2M NaOH
 2M NH4OH
 2M HCL
 0.5M lead(II)nitrate
 0.5M barium chloride

NOTES
-SolutionLispreparedbydissolving5gofNaOHinalitreofdistilledwater
-SolutionNispreparedbydissolving9.84gofC2H2O4.2H2Oinalitreofdistilledwater(oxalic

acid)
-SolidKispotassium chlorate
-SolidXisamixtureofcopper(II)oxideandzincsulphateintheratio1:1

1. Youareprovidedwith:-
(i)SolutionLcontaining5gperlitreofsodium hydroxide
(ii)SolutionNcontaining9.84gperlitreofoxaliccrystalsofformulaC2H2O4.XH2O
(iii)YouarerequiredtodeterminethenumberofmolesofwaterofcrystallizationXin

onemoleofoxalicacid(C2H2O4.XH2O)
(iv)YouarerequiredtodeterminethenumberofmolesofwaterofcrystallizationX;in

onemoleofoxalicacid(C2H2O4.XH2O)
Procedure
(i)FilltheburettewithsolutionN.
(ii)Pipette25cm3ofsolutionLinto250cm3conicalflaskandadd2dropsof
phenolphthaleinindicatortoitandtitratewithsolutionN.
(iii)Recordyourresultsinthetablebelow
(iv)Repeattheexperimenttwicetoobtainconsistentreadingsandcompletethetable

Table1
Titration 1 2 3
Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionNused(cm3)

(a)CalculatetheaveragevolumeofsolutionNused
(b)Determine:-
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Boilingtube

Thermomet

Heat

Test-tube
holder

(i)Theconcentrationofsodium hydroxideinonelitreofsolutionL
(Na=23,O=16,H=1)

(ii)Writetheequationofthereactiontakingplace
(iii)Thenumberofmolesofanhydrouscarbohydratesoxalicacidinonelitreofthe

solutionN
(iv)Therelativeformulamassofanhydrousoxalicacid,solutionN(C=12,H=1,O=16)

(v)Thenumberofmolesofwaterofcrystallizationinonemoleofoxalicacid

2. YouareprovidedwithsolidK,aboilingtubeandathermometer.Youarerequired
todeterminethesolubilitiesofsolidK,atvarioustemperatures.
Procedure:-
(a)Carefullytransferallthe4.0gofsolidKintoacleanboilingtubeandadd

10cm3ofdistilledwaterfrom aburette.
(b)Heattheboilingtubeanditscontentsgentlywithshakinguntilallthesoliddissolves.

(Donotspillthesolutionduringheating.)Stopheatingwhenallthesoliddissolves.
Seethediagram below:-

(c)Gentlystirthesolutionusingthethermometerandrecordthetemperatureatwhich
crystalsappear. (Thecrystalsappearassmallshiningparticles)

(d)Usingaburetteadd2.5cm3ofwatertothesolutionandheatuntilallthesolid
dissolves.

Repeatprocedure(c)
(e)Repeattheexperimenteachtimeadding2.5cm3ofdistilledwaterfrom aburette.

Recordtheresultsinthetablebelow:-
Totalvolumeofwater(cm3) 10.0

0
12.5
0

15.00 17.50 20.00 22.50

MassofsolidK(g) 4.00 4.00 4.00 4.00 4.00 4.00
SolubilityofKing/100gofwater 40.0

0
22.90 17.78

Temperatureatwhichcrystals
appear(oC)

(i)CompletethetablebyfillingintherowforsolubilityofKandtemperatureat
whichcrystalsappear

(ii)Onthegridprovided,drawthegraphofsolubilityofKversustemperature
(iii)Atwhichtemperatureissolubility24/100gofwater?
(iv)Ifasolutioncontaining30gofKat85oCiscooledto60oC

(a)Atwhichtemperaturewillcrystalsfirstappear?
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(b)Whatwouldbethetotalmassofthecrystalsobtainedwhenthesolutionfinally
coolsto60oC

(c)WhatisthesolubilityofKat75oC
3. YouareprovidedwithsolidXwhichisamixtureoftwosolids.Carryoutthefollowing
teststoidentifythecationsandanionspresentinthemixture.

(a)Addabout10cm3ofwater,stirandthenfilter.Keepboththeresidueandthefiltrate
forfurtherreactions.

(b)Placetheresidueinaboilingtubeandadddilutenitricacidandwarm.Dividethe
solutionintotwoportions

(c)Tothe1stportionaddNaOH(aq)tillinexcess
(d)Tothe2ndportionaddaqueousammoniatillinexcess
(e)Dividethefiltrateinto5portions.Tothe1stportionadddiluteHCl
(f)Tothe2ndportionaddlead(II)Nitratesolution
(g)TothethirdportionaddBarium Chloridesolution
(h)Tothe4thportionaddsodium hydroxidesolutiontillinexcess
(i)Tothe5thportionaddaqueousammoniatillinexcess

UGENYA–UGUNJADISTRICTS

CONFIDENTIAL
IDENTITIESOFSOLIDS

M-Potassium manganate(VII)crystals,KMnO4

N–Ammonium Feroussulphatehexahydrate,(NHa)2.Fe(SO4)2.6H2O
S–OxalicacidH2C2O4.2H2O
Q-HydratedBarium Chloride,BaCl2.2H2O
R-Oxalicacid

Note:SandRarethesamesubstances

INSTRUCTIONS
Inadditiontotheapparatusandchemicalsfoundinthechemistrylaboratory,each
candidatewillrequirethefollowing:

1.150cm3ofsolutionM
2.100cm3ofsolutionN
3.100cm3ofsolutionS
4.One50cm3burette
5.One25cm3pipetteandpipettefilter
6.Onethermometer(-10oC–110oC)
7.Onefilterfunnel
8.Twoconicalflasks
9.Tripodstandandwiregauze
10.Sourceofheat
11.8cleandrytesttubesinarack
12.2boilingtubes
13.1metallicspatula
14.250mlofdistilledwaterinawashbottle
15.About1gofsolidR
16.About1gofsolidQ
17.1redand1bluelitmuspaper

Accessto:
1)2M NaOHsuppliedwithadropper
2)0.5M Na2SO4suppliedwithadropper
3)0.1M Pb(NO3)2suppliedwithadropper
4)Methylorangeindicator
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5)0.5M Ba(NO3)2suppliedwithadropper
Notes:

1.SolutionM ispreparedbydissolving3.16gofsolidM in400cm3

of2M H2SO4andmakingitupto1litreofsolutionwithdistilled
water.

2.SolutionNispreparedbydissolving23.5gofsolidNin200cm3

of2M H2SO4andmakingitupto1litreofsolutionwithdistilled
water.

3.SolutionSispreparedbydissolving5gSin600cm3ofdistilled
waterandmakingitupto1litreofsolutionwithdistilledwater

6)QUESTION1
Youareprovidedwith:

- AcidifiedaqueousPotassium manganate(VII)KMnO4,solutionM(tobeusedalsoin
question3).

- SolutionN,containing23.5gofammonium iron(II)sulphate,(NH4)2Fe(SO4)2.6H2O,
perlitre.

- SolutionS,containing5.0gofadibasicacid,H2X.2H2Operlitre

Youarerequiredto:-
1.Standardizethepotassium manganate(VII),solutionM,usingtheammonium

- iron(II)sulphate,solutionN.

- Usethestandardizedpotassium manganate(VII),solutionM todeterminethe
concentrationofthedibasicacidH2X•2H2O,solutionsSandthentheformulamassofX.

ProcedureI
FilltheburettewithsolutionM.
Pipette25.0cm3ofsolutionNintoaconicalflask.TitratesolutionNwithsolution
M untilapermanentpinkcolourjustappears.RecordyourresultsintableIbelow.
RepeatthisproceduretocompletetableI

(a)TableI
I II III

Finalburettereading(cm3)

Initialburettereading(cm3)
VolumeofsolutionM used
(cm3)

(b)DeterminetheaveragevolumeofsolutionM used,
(c)Calculatetheconcentrationoftheammonium iron(II)sulphate,solutionN,in

molesperlitre.(RFM of(NH4)2 Fe(SO4)2.6H2O=392)
(d)Calculatethenumberofmolesofiron(II)ionsinthe25.0cm3ofsolutionN

(e)Usingtheionicequationforthereactionbetweenmanganate(VII)andiron(II)ions,
givenbelow,calculatetheconcentrationofmanganate(VII)insolutionM inmolesperlitre.

MnO-
4(aq)+5Fe2+

(aq)+8H+
(aq) Mn2+

(aq)+5Fe3+
(aq)+4H2O(l)

ProcedureII
Pipette25.0cm3ofsolutionSintoaconicalflask.Heatthissolutiontoabout70oC

andtitratethehotsolutionSwithsolutionM untilapermanentpinkcolourjustappears.
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Shakethoroughlyduringthetitration.RecordyourresultsintableII.Repeatthis
proceduretocompletethetableII

(f)TableII
I II III

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionM (cm3)

(g)RecordtheaveragevolumeofsolutionM used(showhowyouarriveattheanswer)

V2=…………………………………………………………………………………
(h)Calculatethenumberofmolesofthemanganate(VII)ionsinvolumeV2

(i)Giventhat2molesofthemanganate(VII)ionsreactwith5molesofthedibasic
acid,H2X•2H2O,calculatethenumberofmolesofthedibasicacid,H2X.2H2Oin25cm3

ofsolutionS
(j)CalculatetheconcentrationofthedibasicacidH2X.2H2O,inmolesperlitre
(k)CalculatetheformulamassofXinthedibasicacid,H2X.2H2O.(H=1.0,O=16.0

2. YouareprovidedwithsolidQ.Carryoutthefollowingtestsandwriteyourobservations
andinferencesinthespacesprovided

(a)Placeaboutone-halfofsolidQinadrytesttube.Heatstronglyandtestanygas
producedusinglitmuspapers

b)PlacetheremainingsolidQinaboilingtube.Addabout10cm3ofdistilledwaterand
shakewell.

i)Toabout2cm3ofthesolutioninatesttubeaddsodium hydroxidesolutiontillin
excess

ii)Toabout2cm3ofsolutionQinatesttubeaddabout2cm3of0.5M sodium sulphate
solution

iii)Toabout2cm3ofsolutionQinatesttube,addabout4cm3ofbarium nitratesolution
(iv)Toabout2cm3ofsolutionQinatesttube,add3dropsoflead(II)nitratesolution

andheatthemixturetoboiling

3. YouareprovidedwithsolidR.Carryoutthefollowingtestsandwriteyourobservations
andinferencesinthespacesprovided
(a)PlacealittleofsolidRinacleanmetallicspatulaandignitewithabunsenflame
(b)PlacealltheremainingsolidRinaboilingtube.Addabout6cm3ofdistilledwater

andshakewell.Use2cm3portionstocarryoutthetestbelow:
(i)Add2cm3ofsolutionobtainedbydiluting1cm3ofsolutionM with5cm3ofdistilled

waterto2cm3ofsolutionR.
(ii)Add3dropsofmethylorangeto2cm3ofsolutionR

MATUNGUDISTRICT
CONFIDENTIAL
INSTRUCTIONS.
Inadditiontotheapparatusandfittingsfoundinthelaboratoryeachcandidateshouldhave:

1.One25mlpipette
2.One3-waypipettefiller
3.One0-50m/sBurrette
4.Two250m/sconicalflask



144
Formarkingschemecall/sms/WhatsApp0716953563. lydiaakama2@gmail.com

5.Onestopwatch/clock
6.One250mlglassbeaker
7.One100mlmeasuringcylinder
8.One100mlglassbeaker
9.Onethermometer(-10to110oC)
10.Onelabel
11.Onepieceofwhitepaper
12.Onemeasuringcylinder(10mls)
13.Sixdrycleantesttubeontest-tubetack
14.Oneboilingtube
15.Onecleandrymetallicspatula
16.250cm3distilledwaterinwashbottle
17.Onefilterpaper(dry)
18.Onefilterfunnel
19.Oneglassrod
20.About0.5gsodium hydrogencarbonatesuppliedinastopperedbottle
21.0.5gofsolidF(accuratelymeasured)
22.About130cm3ofsodium thiosulphate(0.25M sodium thiosulphate,solutionD)
23.About30cm3of2.0M HCl(solutionE)
24.About0.5gsolidT
25.About0.5gsolidX
26.About180cm3ofsolutionB
27.About80cm3ofsolutionA

Accessto:
1.Phenolphthaleinindicatorsuppliedwithadropper
2.Bunsenburner(sourceofheat)
3.Acidifiedpotassium manganate(VII)solution
4.Concentratedsulpuricacid
5.Ethanolinastopperedbottle

NOTE:
1.SolidX–Oxalicacid
2.SolidT–Calcium Chloride
3.SolutionA–0.5M NaOH
4.solutionB–0.5M HCl
5.SolidF–ZnCO3(Zinccarbonate)

Question1.
Youareprovidedwith:

- SolutionA,sodium hydroxide
- SolutionF,0.2gofacarbonate(MCO3)
- SolutionB,0.5M Hydrochloricacid
- Phenolphthaleinindicator

Youarerequiredto:
(a)StandardizesolutionAwithsolutionB

Usingapipetteandapipettefillerplace25.0cm3ofsolutionAintoa250mlconical
flask

Add2-3dropsofphenolphthaleinindicator
Recordyourresultsintable1below
Repeattheproceduretwomoreitemsandcompletetable1
Table1

I II III
Finalburettereadings(cm3)
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Initialburettereadings(cm3)
VolumeofsolutionBused
(cm3)

(a)CalculatetheaveragevolumeofsolutionBused
(b)(i)Determinethemolesofsodium hydroxideused
(ii)CalculatethemolarityofSodium hydroxide
ProcedureII
- Placeallthe0.2gofsolidFintoa250cm3beaker.
- Measure100cm3ofthe0.5M hydrochloricacidsolutionusing100cm3measuring

cylinderandaddittothesolidinthebeaker.
- Shakewelluntileffervescencestops;labelthissolutionC
- Pipette25.0cm3ofsolutionCintoa250cm3conicalflask
- Add2-3dropsofPhenolphthaleinindicator
- TitratesolutionCagainstsolutionA
- RepeattheprocedureandcompletetableIIbelow:

TableII

Calculatethe:
(a)AveragevolumeofsolutionAused
(b)Numberofmolesofhydrochloricacidthatwasinthe25cm3ofsolutionCused
(c)(i)NumberofmolesoftheCarbonatein0.2g

(ii)RelativeformulaofthecarbonatesolidF
QUESTION2

Youareprovidedwith:
o SolutionD,0.25M Sodium thiosulphate
o SolutionE,2.0M Hydrochloricacid

Youarerequiredto:
Determinetheeffectoftemperatureonrateofreaction.

Procedure:
-Place50cm3ofsolutionDin100mlglassbeakerprovidedandrecorditssteady

temperature.
-Markacross(x)onapieceofwhitepaperandplacethebeakercontainingthe

thiosulphateonit.
-Measure5cm3ofsolutionEandaddittothebeakerwiththethiosulphateandswire

carefullynottopourthecontent.
-Startastopwatchimmediatelythelastdropofacidisadded
-Lookthroughthesolutionandnotethetimetakenforthemarktobecomeinvisible
-Repeattheprocedurewiththethiosulphateheatedto30oC,40oC,50oCand60oC

RecordyourresultsintableIIIbelow:
TableIII

Volumeofthiosulphate Volumeof Temperature(oC) Time 1/t

I II III
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used(cm3) solutionEused
(cm3)

(secs)

25
25
25
25
25

5
5
5
5
5

Initialtempo

30
40
50
60

(a)Useyourresultstoplotagraphof1/tagainsttemperature
(b)From yourgraph,determinethetimetakenifthetemperatureofthesolutionis318K
(c)Explainhowtherateofreactionchangeswithincreaseintemperature

QUESTION3
Procedure1:
YouareprovidedwithsolidT.
PlaceaspatulafullofsolidTinacleanboilingtubethenaddabout10cm3ofdistilled

water.
Shakethemixtureforabout1minutethenfilter.Dividethefiltrateinto4portions.
(a)Tothefirstportionaddabout2cm3ofsodium hydroxide(solutionA)
(b)Tothesecondportionaddabout2cm3of2.0M hydrochloricacid
(c)Tothethirdportion,addafewdropsofphenolphthaleinindicator
(d)Tothefourthportiondipacleanglassrodandplacethesoakedendoftheglassrod

ontoanon-luminousflame

Procedure2:
YouareprovidedwithsolidX.Carryoutthetestsbelowandrecordyourobservationand
inferencesinthetablebelow:

PlaceonespatulaendfullofsolidXinaboilingtubeandaddabout10cm3ofdistilled
water.

Shakewellanduseforthetestsbelow:
(a)Tothe2cm3ofsolutioninatest-tube,addonespatulaendfullofsodium hydrogen

carbonate
(b)To2cm3ofsolution,addthreedropsofacidifiedpotassium manganate(VII)solution
(c)Placeabout5cm3ofethanolinatesttubeandadddropsofconcentratedsulphuric

acidthenaddaspatulaendfullofsolidX.warm themixturecarefully.Shakewellandpour
themixtureinto20cm3ofwaterinabeaker

CONFIDENTIAL
Requirements:-
1.SolutionX1,acidifiedpotassium manganate(VII)solution.Itispreparedbydissolving

3.16gofKMnO4in400cm3of2M H2SO4.adddistilledwatertomakeitupto1litresolution
2.SolutionX2,0.1M Iron(II)Sulphate

–Itispreparedbydissolving20.8GofIron(II)Sulphatein1litreofdistilledwater,add
afewdrops ofconcentratedsulphuric(VI)acid,to avoidoxidation.

3.SolutionX3contains3.45gofsodium nitritein1litreofsolution
4. SolidM –Potassium nitrate
5.SolidY-(Oxalicacid)

1. Youhavebeenprovidedwith:
(i)SolutionX1,acidifiedPotassium manganate(VII)solution
(ii)SolutionX2,0.1M FeSO4

(iii)SolutionX3,Sodium Nitrite

Youarerequiredto:
(a)StandardizesolutionX1,usingX2
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(b)Useexperimentalresultstowriteionicequationforthereactionbetweenmanganate
(VII)ionsandnitrateions

ProcedureI:-
(i) FilltheburettewithsolutionX1

(ii) Pipette25cm3ofsolutionX2into250mlconicalflask
(iii) TitratesolutionX2withsolutionX1untilapinkcolourjustappear
(iv) Recordyourresultsintable1:
TABLE1

Finalburettereading
(cm3)

I II III

Initialburettereading
(cm3)
VolumeofX1usedcm3

Calculations:
(a)CalculatetheaveragevolumeofsolutionX1used
(b)CalculatethenumberofmolesofFe2+in25cm3ofsolutionX2used
(c)IftheratioMnO4-:Fe2+is1:5,calculatetheconcentrationofMnO4ionsinmolesper

dm3

ProcedureII:

(i) RinsetheconicalflaskandrefilltheburettewithsolutionX1

(ii) Pipette25cm3ofX3intoacleanconicalflask
(iii) Warm thissolutiontoabout50oC(Note:Beaccuratewithtemperature)
(iv) Titratethesolutionin(iii)aboveagainstsolutionX1from theburettetoapinkcolour
(v) RecordyourresultsintableII.

Calculations:
(a)CalculatetheaveragevolumeofX1used
(b)Calculatethenumberofmolesof:

(i)Sodium nitriteinonelitreofsolution(Na=23,N=14,O=16)
(ii)Nitriteionsin25cm3ofsolutionX3used
(iii)MolesofsolutionX1used

(c)(i)WorkouttheapproximateratioMno4-:NO-
2

(ii)Writedowntheionicequationforthereactionbetweenacidifiedmanganate
(VII)ionsandnitriteions

2.YouareprovidedwithsolidM.Youarerequiredto:
(i)CarryouttestonsolidM
(ii)Recordyourobservationsandinferencesaccordingly.

Procedure:-
1.(i)DissolvesolidM in15cm3ofdistilledwater.Dividetheresultingsolutionintosix

portions.
Recordyourobservations

(ii)Add3-4dropsofLeadnitratetothefirstportion
(iii)Add3-4dropsofBarium nitratesolutiontothesecondportion

(iv)Add3-4dropsofsodium hydroxidesolutiontothethirdportion
(v)Dipaglassrodintothefourthportion.Heattheendofglassroddippedintothe

solutioninanon-luminousflame
(vi)Add4dropsofacidifiedmanganate(VII)tothefifthportionandwarm themixture

Q3.
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1. SolidY-1spatulaful
2. SolidZ-1spatulaful
3. 6testtubes
4. 1red+1bluelitmuspapers
5. Metallicspatula
6. pHpaper

3. (a)YouareprovidedwithsolidY

Youarerequiredto:
(i) CarryoutthetestdescribedbelowonsolidY
(ii) Recordyourobservationsandinferences
(iii) Testforanygas(es)produced

Procedure-
(i) PlaceaspatulaofsolidYintoaboiling
(ii) Addabout15cm3ofdistilledwaterandshakewell
(iii) Dividetheresultingsolutionintofiveportions
(iv) Useauniversalindicatorpapertotestportiononeofthesolution
(v)Addaspatulaofsodium carbonatetothesecondportion
(vi)AddthreedropsofPotassium manganate(VII)solutiontothe3rdportion
(vii)Addthreedropsofbrominewatertothe4thportion.Warm themixtureifnecessary
(viii)Place2cm3ofethanolinatest-tube.Add2dropsofconcentratedSulphuric(VI)
acid andthenaspatulaendfullofsolidY.Shakewellandwarm themixturecarefully,
pourthewarm mixtureinto25cm3ofcoldwaterinabeakerandnotethesmell

MUMIASDISTRICT

CONFIDENTIAL
INSTUCTIONS.
Inadditiontotheapparatusandfittingsfoundinthelaboratoryeachcandidateshould

have:
1.One25mlpipette
2.One3-waypipettefiller
3.One0-50m/sBurrette
4.Two250m/sconicalflask
5.One100mlmeasuringcylinder
6.One100mlglassbeaker
7.Onethermometer(-10oCto110oC)
8.Onestopwatch/clock
9.Onelabel
10.One10m/smeasuringcylinder
11.Whitetile
12.250mlbeaker
13.Standandclamp
14.10cm3ofsolutionA
15.80cm3ofsolutionB
16.160cm3ofsolutionC
17.200cm3distilledwatersuppliedinwashbottle
18.10cm3Potassium manganate
19.250cm31.0M sulphuricacid
20.75cm3ofsolutionX
21.About0.5gofsolidK
22.About0.5gofsolidF
23.Oneblueandoneredlitmuspapers
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24.Onemetallicspatula
25.Sixdryandcleantest-tubes
26.Oneboilingtube
27.About0.5gSodium hydrogencarbonate

ACCESSTO:
1.Sourceofheat(Bunsenburner)
2.Phenolphthaleinindicatorsuppliedwithadropper.
3.SolutionQ(aqueoussodium sulphate)suppliedwithadropper
4.AcidifiedleadIInitratesuppliedwithadropper
5.Ethanol
6.Conc.H2SO4

NOTE:
1.SolutionAis4.0m hcl
2.SolutionBis0.1m H2C2O4.2H2O
3.SolutionCis0.2m NaOH
4.SolutionXismadebydissolving5gofsugar(sucrose)in100m/sdistilledwater
5.Potassium Manganate(VII)solutionDismadebydissolving3.16gofthesolidin

600cm3ofdistilledwateranddilutingto1litre.
6.SolidKisZincchloride
7.SolidFisoxalicacid

Question1
Youareprovidedwith:
- AqueousHydrochloricacidsolutionA
- SolutionBcontaining6.3gofdibasicacid,H2C2O42H2Oin500cm3ofsolution.
- Aqueoussodium hydroxidesolutionC
- Phenolphthaleinindicator

Youarerequiredto:
(a)Standardizethesodium hydroxidesolutionC
(b)UsethestandardizedsolutionCtodeterminetheconcentrationofsolutionA

Procedure1
- FilltheburettewithsolutionB
- Usingapipetteandpipettefiller,place25.0cm3ofsolutionCintoa250mlconical

flask.
- Add2-3dropsofPhenolphthaleinindicator
- TitratesolutionBagainstsolutionC
- Repeattheprocedureandcompletetable1below:

Table1
I II III

Finalburettereadings(cm3)
Initialburettereadings(cm3)
VolumeofsolutionBused
(cm3)

(a)CalculatetheaveragevolumeofsolutionBused
(b)Calculatetheconcentrationofthedibasicacid(C=12,H=1,O=16)
(c)CalculatethemolarityofsolutionC
Procedure2

- Usinga100cm3measuringcylinder,measure90cm3ofdistilledwaterandplace
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itintoa250cm3beaker.
- Add10cm3ofaqueoushydrochloricacidsolutionA
- Usinga10cm3measuringcylinder,mixthesolutionwellandlabelitsolutionD
- FillaburettewithsolutionD.
- Pipette25.0cm3ofthesolutionCintoa250cm3conicalflask
- Titrateusingphenolphthaleinindicator

Recordyourresultsintable2

Table2
I II III

Finalburettereadings(cm3)
Initialburettereadings(cm3)
VolumeofsolutionDused
(cm3)

(a)CalculatetheaveragevolumeofsolutionDused
(b)Howmanymolesofhydrochloricacidwerepresentin100cm3ofsolutionD
(c)CalculatethemolarityoftheoriginalsolutionAused

Question2
Youareprovidedwith:

- 1.0M sulphuricacid
- Potassium manganate(VII)solutionD
- Aqueousglucose,solutionX

Youarerequiredto:
Determinetherateofreactionbetweenacidifiedpotassium manganate(VII)and

aqueousglucoseatdifferenttemperatures.

Procedure
- Place2cm3ofsolutionDintoa250mlbeaker.Usinga100mlmeasuringcylinder,

add50cm3 of1.0M SulphuricacidtothebeakercontainingsolutionD.
- Heatthemixturetoabout65oC,add15cm3ofsolutionXandstartastopwatch

immediately.
- Stirthemixtureusingathermometerandnotethetimeandtemperatureatwhichthe

colourofthemixturechangesfrom purpletocolourless.
- Cleanthebeakerandrepeattheprocedureattemperatures,60oC,55oC,50oC

and45oCtocompletetable3below:-

Table3

(a)Plotagraphof1/t(y-axis)againstthetemperatureatthepointwhenthesolutionbecomes
colourless

(b)From yourgraph,determinethetimethatthereactionwouldtakeifthetemperature
atwhich thesolutionbecomescolourlessis42.5oC

(c)Explaintheshapeofyourgraph

Temperaturebeforemixing(oC) 60 55 50 45
Temperaturewhensolutionbecomescolourless
(oC)
Time(seconds)
1/time(s-1)
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Question3.
Youareprovidedwith:
- SolidK
Procedure
Carryoutthetestsbelow.Recordyourobservationsandinferencesinthespaces

provided.
(a)HeatabouthalfspatulaendfullofsolidKinacleantesttube,heatgentlythen

strongly.
Testanygasproducedusingbluelitmuspapers.

(b)DissolvetheremainingsolidKinaboilingtubeinabout10cm3ofdistilledwaterand
usethe solutionforthetestsbelow:

(i)Toabout2cm3ofsolutionK,addaqueouspotassium hydroxidedropwiseuntilin
excess

(ii)Toabout2cm3ofsolutionK,addabout5cm3ofsolutionQ(aqueoussulphate)
(iii)Toabout3cm3ofthesolutionK,addabout6cm3ofacidifiedleadIInitrate

Youareprovidedwith:
o SolidF

Procedure
Addabout10cm3ofdistilledwaterintohalfspatulaendfullofsolidFinaboilingtube
andshakethoroughly.

(c)Toabout2cm3ofsolutionF,addthewholeofsodium hydrogencarbonate
(d)Toabout2cm3ofsolutionF,addabout5dropsofacidifiedpotassium manganate(VII)

thenwarm themixture.
(e)Placeabout5cm3ofethanolinatest-tubeandadddropsofconcentratedsulphuricacid

thenaddtheremainingsolidF.Warm themixturecarefully.Shakewellandpourthemixture
into20cm3ofwaterinabeaker

KISUMUDISTRICT

CONFIDENTIAL
INSTRUCTIONS.
Inadditiontoordinaryapparatusinthelaboratoryeachcandidatewillrequire;

1.2gSolidA
2.100cm3solutionB-Hydrochloricacid
3.200cm3solutionC -Sodium hydroxide
4.Burette
5.Pipette
6.Two250mlconicalflask
7.Methylorangeindicator
8.100mlmeasuringcylinder
9.10mlmeasuringcylinder
10.Distilledwater
11.Meansoflabelling
12.30cm3solutionS
13.50cm3solutionS-Hydrochloricacid
14.50cm3solutionT-Sodium hydroxide
15.Tentesttubes
16.Rack
17.100ml
18.Thermometer
19.Sourceofheat
20.SolidU
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21.Spatula
22.Redandbluelitmuspaper
23.Filterfunnel
24.Filterpaper

Accesstothefollowing:-
 2M Sodium hydroxide
 2M potassium iodine
 2M Nitricacid
 2M Ammoniahydroxide
 SolidA–Perstudentmeasure[0.32gCaCO3+1.68NaCl]
 SolutionB-[0.5M HCl]
 SolutionC-[0.4M NaOH]
 SolutionS-[1.0M HCl]
 SolutionT-[1.0M NaoH]
 SolidU-[OnespatulaCuCO3+onespatulaPb(NO3)2

QUESTION1.
Youareprovidedwith:
 2gofanimpurecalcium carbonate,solidA
 Hydrochloric
 Hydrochloricacid,solutionB
 16gperlitresolutionofsodium hydroxide,solutionC

Youarerequiredtodetermine;
- ConcentrationofsolutionBinmolesperlitre
- PercentageofthecarbonateinmixtureA
PROCEDUREI:

Pipette25.0cm3 ofsolutionC intoa250mlflask.Add2-3dropsofmethylorange
indicator.

TitratesolutionCwiththehydrochloricacidsolutionB.Repeatthisproceduretwomore
times
andrecordyourresultsintableIbelow:-

TableI:-
Titration I II III

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionB(cm3)
used

Calculations:-
(a) (i)CalculatetheaveragevolumeofsolutionBused

(ii)Calculatethenumberofmolesofsodium hydroxidesolutionCpipetted
(iii)CalculatethenumberofmolesofhydrochloricacidsolutionBthatreacted

withsodium hydroxidein(a)(ii)above
(iv)CalculatethemolarityofhydrochloricacidsolutionB

PROCEDUREII:
(a) Placeallthe2gofsolidaprovidedintoaconicalflaskandadd25.0cm3of

hydrochloricacidsolutionBtoitusingacleanpipette.Swirlthecontentsoftheflaskvigorously
untileffervescencestops.Usinga100mlmeasuringcylinder,add175cm3ofdistilledwaterto
makeupthesolutionupto200cm3ofsolution.LabelthissolutionD.Usingacleanpipette,
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transfer25.0cm3ofsolutionDintoaconicalflaskandadd2-3dropsofmethyl
orangeindicator.TitratesolutionDwithsodium hydroxidesolutionC.Repeatthe
proceduretwomoretimesandrecordyourinthetableIIbelow:-

tableII:
Titration I II III

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionC(cm3)
used

(b)(i)CalculatetheaveragevolumeofsolutionCused
(ii)Calculatethenumberofmolesofsodium hydroxidesolutionCpresentinthe

averagevolume
(iii)Calculatethenumberofmolesofhydrochloricacidpresentintheoriginal200cm3

ofsolutionD
(iv)CalculatethenumberofmolesofhydrochloricacidsolutionBcontainedinthe

original25.0cm3ofsolutionBused
(v)Calculatethemolesofcalcium carbonatethatreactedwithhydrochloricacidsolution

D
(vi)Calculatethemassofcalcium carbonatein2gofsolidA
(vii)Calculatethepercentageofcalcium carbonatepresentinthemixture(solidA)

2. Youareprovidedwith:-
 Solutionofhydrochloricacid,S
 1.0M solutionofsodium hydroxide,solutionT

Youarerequiredto:
(i)Calculatetheheatofmolarityofhydrochloricacid,solutionS
(ii)Determinetheheatofreactionformoleofhydrochloricacidwithsodium hydroxide.

PROCEDURE
I. Placesixtesttubesonatesttuberack.Usinga10mlmeasuringcylinder,measure

and
pour5cm3ofsolutionTintoeachofthetesttubes

II. Measure20.0cm3ofsolutionSandpourintoa100mlbeaker.Measurethe
temperature

ofthissolutionandrecordintableIIIbelow.
III. Pourthefirstportionofthe5cm3ofsolutionTintothebeakercontainingthe20.0cm3

ofsolutionS.Stirthemixturecarefullyusingathermometerandrecordthehighest
temperaturereachedintableIII.

IV. Pourthesecondportionimmediatelyintothemixtureinthebeaker,stircarefullyand
recordthehighesttemperatureintableIIIcontinuethisprocedurewiththeremaining
portionsofsolutionTtocompletetableIII.

TableIII:
(a)

Titration 0 5 10 15 20 25 30

VolumeofsolutionTadded(cm3)
VolumeofsolutionsS+T(cm3)
Temperatureofmixture(oC)

(c)From thegraph,determine:-
(i)ThevolumeofsolutionTrequiredtoreactcompletelywithsolutionS
(ii)Thehighesttemperaturechange,T

(d)Calculatetheheatchangeforthereaction;
(Heatchange=M x4.2Jg-1oC-1xt,assumethedensityofthesolutiontobe1g/cm3)
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(e)Calculatethenumberofmolesofthesodium hydroxidesolutionTusedinthe
experiment

(f)Calculatethenumberofmolesofthehydrochloricacid,solutionSusedinthe
experiment

(g)Determinetheheatofreactionpermoleofhydrochloricacid,solutionS
3. YouareprovidedwithsolidU,carryoutthetestbelow.Recordyourobservationsand

inferencesinthetable.Identifyanygas(es)evolved.

(a)HeataspatulaendfullofmixtureUinatesttube.
(b)(DissolveapartofmixtureUinabort10cm3ofdistilledwater
(c)Filterthemixtureandretainbothfiltrateandtheresidue.Dividethefiltrateintotwo

portions.
(i)Tothefirstportion,addsodium hydroxidedropwiseuntilinexcess
ii)Tothesecondportion,addPotassium iodidesolution

(d)Dividetheresidueintotwoparts:-
(i)Putonepartinatesttubeandadddilutenitricaciduntiltheresiduejustdissolves
(ii)Dividetheresultingsolutionintotwoparts.Topartone,adddilutesodium hydroxide

solutiondropwiseuntilinexcess
(iii)Toparttwo,addaqueousammoniadropwiseuntilinexcess

RACHUONYODISTRICT

CONFIDENTIAL
INSTRUCTIONS.
Inadditiontocommonfittings,apparatusandchemicalsfoundintheschoollaboratory.
Eachcandidaterequires:-

1.50.0mlburette
2.250mlpipette
3.Pipettefiller
4.Two25.0mlconicalflasks
5.Acleanmetallicspatula
6.Oneboilingtube
7.Awhitetile/plainpaper(white)
8.Eightcleandrytest-tubesonarack
9.1.5gofcarbonateA-accuratelyweighedandplacedinastopperedtest-

tube
10.75cm3of0.1M sodium hydroxidelabeledC
11.75cm3of1M hydrochloricacidlabeledsolutionB
12.10mlmeasuringcylinder
13.Onefilterpaper
14.Afilterfunnel
15.Aglassrod
16.45cm3of0.42M glucose,labeledX
17.130cm3of2.0M H2SO4labelledZ
18.10mlof0.04M KMnO4labelledY
19.Stopwatch/stopclock
20.Thermometer(-10oC–110oC)
21.100mlmeasuringcylinder
22.SolidK(about2g)
23.Distilledwaterinawashbottle
24.A250mlvolumetricflask(one)
25.Meansoflabeling(one)
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Accesstothefollowing:-
1.Bunsenburner
2.Phenolphthaleinindicatorsolutionsuppliedwithadropper
3.Tripodstandandawiregauze
4.2.0M NaOHsuppliedwithadropper
5.2.0M HCl
6.2.0M HNO3suppliedwithadropper
7.0.5M BaCl2suppliedwithadropper
8.Calcium hydroxidesolutioninastopperedcontainer
9.2.0M ammoniasolutionsuppliedwithadropper
10.0.05M potassium iodidesolutionsuppliedwithadropper

Preparationofchemicals
(i) SolidA–Calcium Carbonate
(ii) SolidK–MixtureofLead(II)carbonateandsodium sulphateintheratio

1:1
1. Youareprovidedwith:

 1.5gofmetalCarbonateA
 75cm3of1M hydrochloricacidlabelledB
 75cm3of0.1M sodium hydroxidelabelledC
Youarerequiredtodeterminethemolarmassofthecarbonate

ProcedureI
TransfercarefullyallsolidAintoaclean250mlvolumetricflask.Add50cm3oftheacid

labelledBintotheflaskcontainingthecarbonate.Waituntilthereactioniscomplete
(Nomoreeffervescencetakesplace)

Question 1.
(a)Findthemolesofhydrochloricacidpresentin50cm3ofsolutionB
ProcedureII
Whenthereactioniscomplete,add100cm3ofdistilledwatertothecontentsoftheflask

andshake.
Addmoredistilledwatertotopthesolutiontothemark.LabelitassolutionD.Pipette
25cm3ofsolutionDintoa250cm3ofconicalflaskandtitratewithsolutionCusing1to
2dropsofphenolphthaleinindicator.Recordyourresultsintable1below.Repeatthis
proceduretoobtain
accuratevalues:

(b)DeterminetheaveragevolumeofsolutionCused

(c)(i)Calculatethevolumeofsodium hydroxidethatwouldreactwith250cm3ofthe
dilutedacid

(ii)Calculatethemolesofsodium hydroxidesolutionCinthevolumeobtainedinc(i)
Above

(d)Writedownequationforthereactionbetweenhydrochloricacidandsodium hydroxide
(e)HowmanymolesofhydrochloricacidareleftafterthereactionwiththemetalcarbonateA

I II III
Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionCused
(cm3)
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(f)Calculatethemolesofhydrochloricacidthatreactedwith1.5gofthemetalCarbonateA
(g)(i)Writedowntheionicequationbetweencarbonateandhydrochloricacid

(ii)CalculatemolesofcarbonateA
(iii)CalculatethemolarmssofthecarbonateA

2. Youareprovidedwith:-
- 2.0M sulphuric(VI)acidsolution,solutionZ
- 0.42M glucose,solutionX
- 0.04M potassium manganate(VII)solutionY
Youarerequiredtodeterminetherateofreactionbetweenaqueousglucosesolution

andacidifiedpotassium manganate(VII)atdifferenttemperatures.
Procedure
Place1cm3ofsolutionYintoaconicalflask.Usinga100cm3measuringcylinderadd
25cm3ofsolutionZtotheconicalflaskcontainingsolutionY.Warm themixtureto
about70oC.Stopwarmingandallowthemixturetocool.Whenthetemperatureis

exactly65oCadd7.5cm3ofsolutionXandstartthestopwatchimmediately.Stirthemixture
withathermometerandmeasurethetimetakenforthecolourofthemixturetochangefrom
purpletocolourless.Recordthetimeintable2belowalsorecordthetemperatureatwhichthe
mixtureturnscolourless.Cleantheconicalflaskandrepeattheprocedureattemperatureof
60oC,55oC50oCand45oCinsteadof65oC.

(a)Calculate1/timeandcompletethetable
Table2 (6mks)

Temperaturebeforemixing
(oC)

65 60 55 50 45

Temperaturewhensolution
becomescolourless(oC)
Timeinseconds
1/time(s-1)

(b)Plotagraphof1/time(y-axis)againstthetemperatureatthepointwhenthesolution
becomes

Colourless
(c)From yourgraph,determinethetimethatthereactionwouldtakeifthetemperature

atwhichthesolutionbecomescolourlessis52.5oC
(d)From yourgraph,determinetherateofreactionifthetemperatureatwhichthe

solutionbecomescolourlessis47oC
(e)Explaintheshapeofyourgraph

3. YouareprovidedwithmixtureK.Youarerequiredtoperform testsonthemixturein
ordertodetermineitscomposition.Recordyourobservationsandinferencesintheirspaces
provided:-

(a)PlaceaspatulaofKonawhitetileandobserveitsappearance:-
(b)PlacetheremainingportionofKinaboilingtubeandadd10cm3ofdistilledwater.

Shakevigorously,filterandretainboththeresidueandfiltrate
(i)Dividethefiltrateinto3portions.Tothefirstportionsodium hydroxidedrop-wise

untilexcess
(ii)Diponeendofametallicspatulain2M HClandheatitinaBunsenburnerflamefor

afew secondsandallowittocool.Scoopalittleofthesolutionfrom thesecondportionwith
theheatedendofthespatulaandplaceitasthehottestpartofthenon-luminousflame.

(iii)Tothethirdportionadd3-4dropsofdiluteHNO3(aq)followedby3-4dropsof
BaCl2(aq)

(c)Scraptheresiduefrom thefilterpaperandplaceahalfofitinacleandrytesttube.
Addabout3cm3of2M HNO3.Testforanygasproducedbyuseofcalcium hydroxide
solutiononaglassrod.Preservethesolutionforuseinprocedure(d)below:-

(d)Addabout3cm3ofdistilledwatertothesolutionobtainedin(c)aboveandshaketo
mix.
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Dividethesolutioninto3portions
(i)Tothefirstportion,addsodium hydroxidedrop-wiseuntilinexcess
(ii)Tothesecondportion,addammoniasolutiondrop-wiseuntilinexcess

(iii)Tothethirdportion,add2-3dropsofpotassium iodidesolution

KAKAMEGA NORTHDISTRICT

CONFIDENTIAL
INSTUVTIONS.

Youareprovidedwith:
- 25cm3of0.2M Copper(II)sulphatesolution
- 0.5gofmetalA
- 0.5gofmetalB
- Onethermometerof-10to110oCrange
- Two100cm3plasticbeakers

YouarerequiredtodeterminethemolarenthalpychangeformetalAandBandarrange
them inorderofreactivity

Procedure
1. a)Usingthethermometerprovided,taketheinitialtemperatureofcopper(II)sulphate
solutionandrecordyourresultsintableAbelow

b)Addallthe0.5gofmetalAintocopper(II)sulphatesolution;stirthemixtureforabout5
minutes.
Usingathermometerandrecordthefinaltemperature(highesttemperature)intableAbelow:

TABLEA;
InitialtemperatureofCUSO4(aq)(C)
FinaltemperatureofCUSO4(aq)(C)
TemperaturechangeT(oC)

Question2;
2. a)Usingathermometertakeinitialtemperatureofanother25cm3freshsampleof
copper(II)sulphatesolutionintheplasticbeakerandrecordyourresultsintableBbelow;

TABLEB;
InitialtemperatureofCUSO4(aq)(C)
FinaltemperatureofCUSO4(aq)(C)
TemperaturechangeT(c)

a) i)StateandexplainwhetherthereactionsabovebetweenmetalsAandB
withcopper(II)sulphateareendothermicorexothermic

ii)Calculatethemolesofcopperionspresentin25cm3of0.2M copper(II)
sulphatesolution
b) i)Calculatetheenthalpychangethatoccurswhen25cm3ofcopper(II)solution

reactswithmetalA.(Specificheat–capacityofthesolution=4.2Jg-1K-1,
Densityofthesolution=1g/cm3

ii)Determinethemolarenthalpychangeforthereactionofcopper(II)sulphate
solutionwith metalA

c)i)ExplainthesignificanceofusingpowderedmetalsAandBinthisexperiment
ii)RecordthecolourofthepowderedmetalsAandB

d)StateandexplainmajorobservationsmadewhenmetalAreactswithcopper(II)
sulphatesolution

e)i)DeterminethemolarenthalpychangeforthereactionofmetalBwith25cm3of0.2M
copper
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(II)sulphatesolution(C=4.2Jg-1K-1,Densityofsolution=1g/cm3,RAM ofmetalB=65)
ii)ArrangemetalsAandBinorderofreactivitybeginningwiththemorereactiveone.

Giveareasonforyouranswer
Question2

Youareprovidedwith;
- SolutionC,0.1M hydrochloricacid
- SolutionD,MOH(aq)solutionofunknownconcentration
- Phenolphthaleneindicator

YouarerequiredtostandardizesolutionDusingsolutionCandtodeterminethevalueofM in
theformulaMOH(aq)

Procedure
1. a)Pipette25cm3ofsolutionDintotheconicalflask.Usingadropper,add2drops

ofphenolphthaleneindicatortosolutionD
b)FilltheburettewithsolutionCandcorrecttothe“O”mark
c)TitratesolutionCagainstsolutionD

2. Repeatprocedure1(a),(b)and(c)twiceandrecordyourresultsinatableofresults
below;

Tableofresults
Experiment I II III
FinalvolumeofsolutionC
(cm3)
InitialvolumeofsolutionC
(cm3)
VolumeofsolutionCused
(cm3)

a)Volumeofpipetteused___________________________cm3

b)CalculatetheaveragevolumeofsolutionCusedinthisexperiment
c)CalculatethenumberofmolesofsolutionCusedinthisexperiment
d)GiventhatsolutionCishydrochloricacidwhilesolutionDisMOH(thebase),

i)WriteachemicalequationtoshowthereactionofsolutionCwithD
ii)WritetheionicequationforthereactionofsolutionCwithDind(i)above

iii)From thereactionequationwrittenind(i)above,determinethemolesofsolutionD
thatreactedwithsolutionC

e) i)DeterminethemolarityofsolutionD(i.e.MOH(aq))usedinthisexperiment

ii)Giventhat6016gofsolidMOH(s)weredissolvedindistilledwaterandmadeto1litre,
calculatetherelativemolecularmassofMOH(s)

iii)From youranswerine(ii)above,determinethevalueofM intheformulaMOH
Question3.
YouareprovidedwithsolidE.CarryoutthefollowingtestsonsolidEsoastotryandfindout
theionspresentinsolidE

Completethetablebelowtoshowyourobservationandinference(conclusions)
Experiment Observation Inference
a)ObservesolidEandrecordyourfindings
b)DissolvesolidEinabout¾ofdistilledwater
ina

boilingtubeanddividethesolutioninto5
portionsin 5testtubes
i)Toportion1addNaOH(aq)dropwiseto
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excess
ii)Toportion2addNH3(aq)dropwisetoexcess
iii)Toportion3addafewdropsofBa(NO3)2

followed byfewdropsofdiluteHNO3(aq)
iv)Toportion4addlead(II)Nitratedropwise
followed bydil.HNO3(aq)
v)Toportion5dipaloopednichromewiretoit
andputthewireintheBunsenflame

BUTEREDISTRICT
CONFIDENTIAL
INSTRUCTIONS

Eachstudentshouldbeprovidedwith:
1.100cm3ofsolutionM2

2.80cm3ofsolutionM1

3.50cm3ofsolutionM3

4.Pipette(25ml)
5.Burette(50mls)
6.MethylOrangeindicatorwithadropper
7.Twoconicalflasks
8.Filterfunnel
9.Measuringcylinder(10mls)
10.Measuringcylinder(50mls)
11.Thermometer(-10to1100c)
12.100mlsplasticbeaker
13.3testtubesinatesttuberack
14.1Boilingtube
15.SolidW.(Onespatulafull)

Accessto:
1.2M NaOH(aq)withadropper
2.2M NH3(aq)withadropper
3.1M BaCl2withadropper
4.2M HNO3withadropper
5.Distilledwaterinawashbottle

Note:
1.SolutionM1ispreparedbymixing53gofSodium Carbonateand42gofSodium

Chloridesolidanddissolvedtomakeonelitresolution.
2.M2is1M Hydrochloricacid.
3.M3is1M Sodium Hydroxide.
4.SolidW isAluminium Nitrate

1. Youareprovidedwiththefollowingsolutions:-
-M1containing95gofamixtureofsodium carbonateandsodium chlorideperlitreof

solution.
-M2whichis1M HCL.
Youaretodeterminethepercentageofsodium chlorideinthemixture.
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Proceedasfollows:
Pipette25cm3ofM1andtitratewithM2from buretteusing3–4dropsofmethylorange
indicator.Stoptitratingwhenapermanentpinkcolourappears.Repeattheexperiment

andcompletethetablebelow.
TABLE1

I II III
Finalburettereading(cm3)

Initialburettereading(cm3)
VolumeofM2used(cm3)

a)DeterminetheaveragevolumeofM2used.Showyourworkings.
b)DeterminethenumberofmolesofM2used.
c)Writedownanionicequationforthesubstancesthatreact.
d)Determinethenumberofmolesofthebaseused.
e)Calculatetheconcentrationofsodium carbonate.
f)Determinethemassofsodium carbonatein1litreofthesolution.

(Na=23,C=12,O=16)
g)Determinethepercentageofsodium chlorideinthemixture.

2. Youareprovidedwiththefollowingsolutions:-
-1M HClsolutionM2

-1M NaOHsolutionM3

Youareexpectedtodeterminethemolarheatofneutralizationofhydrochloricacid.
Proceedasfollows:
Measure23cm3ofM2andputina100mlbeaker.Measureitstemperatureandrecordin

thetablebelowunderfirstcolumn.Byuseofameasuringcylindermeasure5cm3ofM3andto
M2inthebeaker.Stirwiththethermometerandrecordthefinalsteadytemperature.Continue
adding5cm3atatimeandrecordingthetemperaturetill35cm3hasbeenadded,completethe
tablebelow.

a)TABLEII
VolumeofM2added(cm3) 0 5 10 15 20 25 30 35
Temperature(0c)

b)Plotagraphoftemperature(verticalaxis)againstvolumeofNaOHadded.
c)From yourgraphdetermine:-

(i)Volumeof1M NaOHneededtoneutralize23cm3of1M HCl
(ii)Riseintemperature∆T.

d)Calculatetheamountofheatevolvedintheabovereaction.Takespecificheat
capacityofsolutiontobe4.2.J/g/k,densityofsolution.1g/cm3.

e)CalculatethenumberofmolesofHClused.
f)HencedeterminetheMolarheatofneutralizationofhydrochloricacid.

3. YouaregivensolidW.Carryoutthetestsbelowandansweraccordingly.
a)TakeaspatulaendfulofW andputinaboilingtube.Addabout8cm3ofwaterand

shake.Keepthemixtureforthetestsbelow.
b)Toabout2cm3ofsolutionofW addsodium hydroxide(2M NaOH)dropwisetillin

excess.
c)Toabout2cm3ofsolutionW,addAmmoniasolution(2M NH2aq)dropwisetillin

excess.
d)Toabout2cm3ofsolutionW,addabout5dropsofNitricacid(HNO3(aq))followedby2

dropsofBarium chloride.

CONFIDENTIAL
REQUIREMENTS

Inadditiontotheequipment,apparatusandchemicalfoundinthechemistrylaboratory,
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eachcandidatewillrequirethefollowing:
 SolutionP:about100cm3
 SolutionQ:about50cm3

 SolutionR:about100cm3

 Distilledwater
 100mlmeasuringcylinder
 Onefilterfunnel
 One25cm3pipette
 Aclampandstand
 Aphenolphaleinindicator
 3conicalflasks
 Whitetile
 SolutionF:about30cm3of1.0M sodium hydroxidesolution
 A10mlmeasuringcylinder
 A100mlplasticbeaker
 MeansoflabeLling
 A110oCthermometer
 SolidD,0.5gZincSulphatecrystals
 Metallicspatula
 1boilingtube
 5cleandrytesttubes
 Testtubeholder
 Benchsolutionssuppliedwithdroppers
 Dilutenitricacidsolution,2
 2M sodium hydroxidesolution
 2M aqueousammoniasolution
 0.5M Barium nitratesolution
 0.5M Lead(ii)Nitratesolution

NOTES
(a)(i)SolutionPispreparedbydissolving17.2cm3ofconcentratedhydrochloricacidin

about250cm3 ofdistilledwaterandaddingwatertomake1litreofsolution
(ii)SolutionQispreparedbydissolving64gofsodium hydroxidepelletsinabout250cm3

ofdistilledwaterandmakingitto1litreofsolution
(iii)SolutionRispreparedbydissolving13.75cm3 ofconcentratedsulphuricacidin

about
250cm ofdistilledwaterandmakingitto1litreofsolution

(b)SolidDis0.5gofZincSulphatecrystals
1. Youareprovidedwith:

-SolutionP,0.2M hydrochloricacid
-SolutionQ,sodium hydroxidesolution
-SolutionR,containing49g/Litreofadibasicacid,H2A
Youarerequiredto:
DilutesolutionQwithdistilledwater
StandardizethedilutedsolutionQwithsolutionP
DeterminetherelativeformulamassofA

Procedure1:
Pipette25cm3ofQintoacleandry250mlvolumetricflask.Measure175cm3ofdistilled

waterusinga100cm3measuringcylinderandaddittosolutionQintheflask.Shakewell.Label
thisassolutionSandkeepitforfurthertestsinprocedureIandII.Pipette25cm3ofsolutionS
intoacleandryconicalflask.Add2to3dropsofPhenolphthaleinindicatorandtitratewith
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solutionP.recordyourresultsinthetableIbelow.Repeattheproceduretoobtain
accurateresults.

TableI
Titrationnumber I 2 3

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionPused(cm3)

(a)DeterminetheaveragevolumeofsolutionRused
(b)(i)FindthemolesofsolutionPusedtoreactwith25cm3ofthedilutedsolutionS.

(ii)FindthemolesofsolutionSin25cm3ofthedilutedsolution.
(iii)Determinethenumberofmolesofsodium hydroxidecontainedinthe

100cm3ofsolutionS
(c) Usingyourresultsinb(ii)abovedeterminetheconcentrationinmolesper

litreoftheoriginalsodium hydroxidesolutionQ

ProcedureII
Pipette25cm3ofthestandardizedsolutionSintoaclean,dryconicalflask.Empty

yourburettecompletelyofsolutionPandrinseitwithsomewater.Now,fillyourburettewith
solutionRandtitratewithsolutionSintheconicalflaskcontaining2to3dropsof
Phenolphthaleinindicator.
RecordyourresultsintableIIbelow.Repeattheproceduretoobtainaccurateresults.

TableII
Titrationnumber I 2 3

Finalburettereading(cm3)
Initialburettereading(cm3)
VolumeofsolutionRused
(cm3)

(d)DeterminetheaveragevolumeofsolutionRused
…………………………………………………………………………………

(e)DeterminethenumberofmolesofSodium hydroxidein25cm3ofsolutionSand
hencethemolesofsolutionRused

(f)FindthenumberofmolesofRcontainedinonelitreofsolution
(g)GiventhatH=1.0:

(i)FindtherelativeformulamassofthedibasicacidH2A
(ii)DeterminetherelativeformulamassofAintheformulaH2A

2. Youareprovidedwith:
1.0M Sodium hydroxidesolutionF
0.6M solutionofacidlabelledG
YouarerequiredtodeterminethemolarheatofneutralizationofSodium hydroxide
withacidG

Procedure:
(a)Placesixtesttubesonatestrack.Usinga10cm3measuringcylindermeasure5cm3

portionsofsolutionGandplacethem ineachofthetubes.
Measure25.0cm3ofsolutionFusingameasuringcylinderandplaceitintoa100cm3

beaker.
MeasurethetemperatureofthissolutionFtothenearest0.5oCandrecordintableIII.
Pourthefirstportionofthe5cm3 ofsolutionG from thetesttubeintothebeaker

containing25.0cm3ofsolutionF.Stirthemixturecarefullyandrecordthehighesttemperature
ofthemixtureintableIII.
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PourthesecondportionofsolutionGimmediatelyintothemixtureinthebeaker.Stir
carefullyandrecordthehighesttemperatureofthismixtureintableIII.Continuethis
procedureusingtheremainingportionsofsolutionGtocompletetableIII.

TableIII
VolumeofGadded(cm3) 0 5 10 15 20 25 30
VolumeofF(cm3) 25 25 25 25 25 25 25
Temperature(oC)

(b)Onthegridprovided,plotagraphoftemperature(verticalaxis)versusvolume
ofsolutionG added

(c)From thegraph,determine:
(i)ThevolumeofsolutionGrequiredtoreactwiththe25cm3ofsodium hydroxide

solutionF
(ii)Thehighesttemperaturechange

(d)Calculatetheheatchangeforthereaction
(Heatchange=Massxtemperaturechangex4.2jg-1oC.Assumedensityofeach
solutiontobe1gcm-3)

(e)Calculatethevolumeofsodium hydroxidesolutionF,used
(f)Calculatethemolarheatofneutralizationofsodium hydroxidesolutionF

3 YouareprovidedwithsubstanceD,whichcontainstwocationsandoneanion.
Carryoutthetestbelowonthesubstance.Enteryourobservationsinthetablebelow.
WriteyourobservationsandinferencesinthespacesProvided

(a)PlaceaspatulaendfullofDinaboilingtube.Addabout5cm3ofdistilledwaterand
shake.

Dividetheresultantmixtureinto4portions
i)Tothefirstportion,addNitricacidfollowedbyBarium nitratesolution.

ii)Tothesecondportion,addNitricacid,followedbylead(II)Nitratesolution
iii)Tothethirdportion,addafewdropsofsodium Hydroxidesolutionuntilinexcess
iv)Tothefourthportion,addaqueousammoniadropwisetillinexcesssolution

TRANSMARADISTRICT
CONFIDENTIAL
INSTRUCTIONS

Eachcandidateshouldhave:

 80cm3ofsolutionT
 100cm3ofsolutionS
 Exactly1.5gofsolidV
 250cm3 beaker(glass)
 1label
 1pipette
 1burette
 100cm3measuringcylinder
 1.2g
 120cm3 plasticbeaker
 Astopclock/watch
 About1.0gofsolidJ
 1boilingtube
 1metallicspatula
 1glassrod
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 5testtubes
 1filterpaper

Accessto:
 Phenolphthalein
 2m lead(II)nitrate
 0.05M sodium thiosulphate
 Distilledwater
 20%volumehydrogenperoxide
 Sourceofheat(Bunsenburner)

Notes:
1.20%20volumeperoxideispreparedbydiluting20cm3of20vhydrogenperoxide

tomake100cm3

2.solutionTis1.0hydrochloricacidandismadebydissolution86cm3of35-37%
hydrochloricaciddilutedto1litreofsolution

3.solutionSis0.5m sodium hydroxide
4.solidVisexactly1.5gofsodium carbonate(anhydrous)
5.solidJispotassium iodide
6.solidM is1.2gmagnesium powder
7.solutionKis0.02m copper(II)sulphate

1. Youareprovidedwiththefollowing:
 1.0M Hydrochloricacid;solutionT.
 0.5M sodium hydroxide;solutionS
 Anhydroussodium carbonateofunknownmass:solidV.

Youarerequiredtodeterminethemassofsodium.Carbonatethatwasusedintheexperiment.

Procedure
Measure60cm3portionof1m hydrochloricacidusingameasuringcylinderandtransfer
itto100cm3beaker.Addallsodium carbonate(solidV)totheacidinthebeakerand
stirgently.Leavethemixturefor3minutesuntilthereisnoeffervescencetransfer
themixtureintoaclean100mlmeasuringcylinderandadddistilledwatertomake
100cm3ofthesolution.Transferallthesolutioninto250cm3beakerandshake
well,labelthissolutionW.
FilltheburettewithsolutionS.
Pipette 25.0cm3 ofsolution W and transferto a conicalflask.Add 2-3 drops of
phenolphthaleinindicatorandtitratewithsolutionS.RecordsyourresultsintableIbelow.

Repeatthetitrationtogettwomoreconcordantvalues.

TableI
Experiment I II III

Finalburettereading(cm3)

initialburettereading(cm3)

VolumeofsolutionsSused

Transferthemixtureintoaclean100ml-measuringcylinderandadddistilledwaterto
make100cm3 ofthesolution.

(a)DeterminetheaveragevolumeofsolutionSused.
(b).Calculatethenumberofmolesofsodium hydroxide(solutionS)used.
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(c).Findthenumberofmolesofhydrochloricacidin25cm3ofsolutionW.
(d).Determinethenumberofmolesofhydrochloricacidin100cm3

(e).Calculatethenumberofmolesofhydrochloricacidintheoriginal60cm3ofsolution.
(f).Calculatethenumberofmolesofhydrochloricacidthatreactedwithsodium

carbonate.
(g).Determinethemassofsodium carbonatethatreactedwiththeacid.(Na=23,C=12,

0=16).

2. Youareprovidedwiththefollowing.
(i).1.2gMagnesium powder,solidM
(ii).0.02M copper(ii)sulphate,solutionK

Youarerequiredtodeterminethemolarenthalpyofdisplacementforthereaction
betweenmagnesium powderandcopper(II)sulphatesolution.

Procedure
Measureout100cm3ofsolutionKintoaplasticbeaker.
Measurethetemperatureofthissolutionateveryminuteforfourminutes.Addtheentire
amountofsolidM tothecontentsoftheplasticbeakeratthefourthminute.Stirwiththe
thermometer.Recordthetemperatureaftereveryhalf-a-minuteintableIIbelow.

TableII

Time

(min)

0 ½ 1 1

½

2 21/6 3 3

½

4 4

½

5 5½ 6 6½

Temp.(oC)

(a).Drawthegraphoftemperature(oC)againsttime,t(inminutes))Useyourgraphto
getthetemperaturerise.

(b).Calculatetheheatlostbythesolution
(Specificheatcapacityofsolution=4..2Jg-1K-I,densityofsolution=1g/cm3)
(c).Writeanionicequationforthereaction.

(d).Calculatethenumberofmolesof:
(i).Copper(ii)ionsintheoriginalsolution.
(ii).Magnesium addedtothecopper(ii)sulphatesolution
(iii).Copper(II)ionsdisplacedbymagnesium powder.

(Mg=24,Cu=63.5,S=32,O=16)
(e).Calculatethemolarheatofdisplacementofcopper(II)ionsbymagnesium powder.
(f).Commentonthevalueofthemolarheatifionpowderhadbeenusedinstead
magnesium powder.Explain.
(a).(i)YouareprovidedwithsolidJ.

(ii).Tothefiltrateabove,dipacleanmetallicspatulaandburnadropofthefiltrate
onitwithanon-luminousflame.

(iii).Dividethefiltrateintotwoequalpopulations.
I.Tothe1stportionadd2m lead(ii)nitrate.
II.Tothesecondportionadd3-5dropsof20% 20–Volumehydrogenperoxide

(iv).Totheresultingmixturein(ii)above,addabout1cm3ofsodium thiosulphate
solutionQ.From thetestscarriedoutaboveidentify.

(i).Cation
(ii).Anion

TRANSNZOIAWESTDISTRICT
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CONFIDENTIAL

INSTRUCTIONS

ACCESSTO
 1M NaOH
 1M NH4OH
 1M HCL
 0.01m PB(NO3)2

 Sourceofheat
 PHchart(PH=1to14)
 10mlofsolutionK
 Sodium hydrogencarbonate

Question1.
1.SolutionJ100cm3

2.Burette
3.SolutionK100cm3

4.Pipette
5.2conicalflasks
6.Filterfunnel
7.Retortstand

PREPARATIONOFSOLUTIONS
1.SolutionJ-Dissolve17gofammonium iron(ii)sulphatein50cm3of2M H2SO4dilute

to1dm3

2.SolutionK-KMnO4-Dissolve1.6gofpotassium manganateviiin20cm3of2MH2SO4diluteto
1dm3

3.SolutionR-Dissolve40gofsodium thiosulphatein1dm3ofsolution
4.SolutionS-Dissolve172cm3ofconcentratedhydrochloricacidin1dm3ofsolution
5.SolidYisaluminium sulphate
6.SolidZisoxalicacid.

1. Youareprovidedwith:
 SolutionM1aqueoussolutionofamonobasicacid,HBcontaining1.62425,ofthe

aciddissolvein250cm3ofthesolution
 0.208M sodium hydroxidesolution.
Youarerequiredtodetermine
a)Themolarityoftheacid

b)TheRFM oftheacidandtheRAM ofBinHB(H=1,C=12,O=16)
Procedure
Pipette25cm3ofsolutionM1intoacleandryconicalflask.Add2dropsof
phenolphthaleinindicators.FilltheburettewithsolutionQandtitrateagainstsolutionM1

Repeattheproceduretwomoretimesandcompletethetablebelow:
I II III

Finalburettereading(cm3)
Initialburette(cm3)
VolumeofsolutionQ used
(cm3)

a)DeterminetheaveragevolumeofsolutionQused
b)WriteanequationforthereactionbetweensolutionM1andQ
c)Calculate:

i)ThenumberofmolesofQused
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ii)ThenumberofmolesofM1used
iii)ThemolarityofsolutionM1

d)Determine;
i)TheRFM ofacid
ii)TheRAM ofelementB

2. Youareprovidedwith:
 2M hydrochloricacid,solutionM2

 Magnesium ribbon.
Youarerequiredtodetermine;
i)TherateofthereactionbetweenHydrochloricacidandmagnesium
ii)Themassof2cm ofmagnesium ribbon

ProcedureII
Usingacleanmeasuringcylinder,measure60cm3of2M hydrochloricacid,solutionM2

andplaceitintoacleanconicalflask.Cuta2cm pieceofmagnesium ribbonprovidedandplace
intotheconicalflaskcontaining2M hydrochloricacidandimmediatelystarttheslop-watch.

Measureandrecordthetimetakenforthemagnesium ribbontocompletelyreactwith
thehydrochloricacidintableIIbelow.Repeattheprocedureusing50,40,30and20cm3
portionsof2M hydrochloricacidaddingdistilledwaterandcompletethetablebelow:
a)TableII

b)Plotagraphof½againstvolumeof2M hydrochloricacidused
c)From yourgraphdeterminethetimetakenfortheribbontodisappearwhen36cm3of
2M hydrochloricacidwereused
d)Intermsofrateofreaction,explaintheshapeofyourgraph

3. Youareprovidedwithsolids.Youarerequiredtocarryoutthetestsshownbelowand
writeyourobservationsandinferenceinthespacesprovided.Identifyanygasesgivenout.

a)PlaceasmallamountofsolidSinadrytesttubeandheatstrongly
b)Placea spatulaend-fullofSinaboilingtube.Addabout5cm3ofdistilledwaterand

shake.
Dividetheresultantmixtureinto4portions
i)tothefirstportion,addnitricacidfollowedbyBarium nitratesolution
ii)Tothesecondportion,addnitricacidfollowedbylead(II)nitratesolution.Warm

themixture
iii)Totheforthportion,addaqueousammoniadropwiseuntilexcess

3. b)YouareprovidedwithsolidF.Carryoutthetextsbelow.Writeyourobservationsand
inferencesinthespaceprovided.

DissolveaspatulafullofsolidFinabout4cm3ofdistilledwateranddivideitintothree
parts.

i)To2cm3ofsolution,add5dropsofbrominewater
ii)Tothesecondportionaddaspatulafullofsodium hydrogencarbonate

Experience 1 2 3 4 5
Volumeof2M HCl 60 50 40 30 20
Volumeofdistilledwateradded 0 10 20 30 40
Timetakenfortheribbonto
disappear(sec)
1/time(sec-1)
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SOTIKDISTRICT
CONFIDENTIAL
1. Youareprovideswith;

 SolutionM (HCl)
 SolutionN(0.1M NaOH)
 SolutionPpreparedbydissolving14.3g/dm3ofNa2CO3.xH2O.
 Phenolphthaleininidicator
 Methylorangeindicator

Youarerequiredto:
(a)StandardizeHClsolutionM

(b)DeterminethevalueofXinNa2CO3.XH2O
ProcedureI

FilltheburettewithHClsolutionM.pipette25cm3ofNaOHsolutionNintoaconicalflask.
Add2dropsofphenolphthaleinindicatorandtitrateuntilyouobtainapermanentcolour
change.RecordyourresultsintableIbelow.Repeatthetitrationtwomoretimesand
completethetable.

Table1
Titration 1 2 3
Finalburettereading
(cm3)
Initialburettereading
(cm3)
Vol.ofsolutionM used
(cm3)

(i)WhatistheaveragevolumeofsolutionM used
(ii)CalculatethenumberofsolutionNused

(iii)Writetheequationforthereactionthattookplace
(iv)CalculatethenumberofmolesofsolutionM inthetitrevolume
(v)FindtheconcentrationofsolutionM inmolesperlitre
(vi)CalculatetheconcentrationofsolutionM ingramsperlitre

ProcedureII
FilltheburettewithHCLsolutionM.pipette25cm3ofsolutionPintoaconicalflask.
Add2dropsofmethylorangeindicatorandtitrateagainstsolutionM.repeatthetitration
twomoretimesandcompletethetable.

TableII
Titration 1 2 3
Finalburettereading
Initialburettereading
Vol.ofsolutionM used
(cm3)

(a)WhatistheaveragevolumeofsolutionM used?
(b)CalculatethemolesofHClinthetitrevolumeofsolutionM
(c)Writetheequationforthereactionthattookplace
(d)CalculatethemolesofsolutionPused
(e)FindtheconcentrationofNa2CO3.XCH2OinsolutionPinmolesperlitre
(f)StatetheconcentrationofNa2CO3.XH2OinsolutionPingrammesperlitre

(g)FindtheR.F.M ofNa2CO3.XH2O

(h)ThevalueofXinNa2CO3.XH2O
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2. Youareprovidedwith;
-1.0M potassium iodide
-1.0M lead(II)nitrate

Youarerequiredtousethetwotodeterminetheheightofprecipitateandthevolume
ofPb(NO3)2 solutionused.

Procedure
 Takesixtest-tubesofequalvolumeandlabelthem 1to4
 Run5cm3of1.0M Potassium iodidesolutionfrom aburetteintoeachoneofthem.
 Add1.0cm3of1.0M Lead(II)nitratesolutiontothetest-tubelabeled1andstirthe

mixturewellwithaglassrod.
 Addabout5dropsofethanoltothemixture,stirandplaceitintest-tuberack.
 Add1.5cm3,2.0cm3,2.5cm3,3.0cm3and3.5cm3ofthe1.0M lead(II)nitratetothe

test-tubeslabeled2,3,4,5and6respectively.
 Addabout5dropsofethanoltoeachtest-tube,stirandallowtosettle
 Measuretheheightoftheprecipitateineachtubein(mm)andrecordthe

measurementsinthetablebelow:

Testtubenumber 1 2 3 4 5 6
Volumeof1M lead(II)
nitrate(cm3)

1.0 1.5 2.0 2.5 3.0 3.5

Heightofprecipitate
(mm)

(a)Plotagraphoftheheightsoftheprecipitateagainstthevolumeoflead(II)nitrate
solution added

(b)Calculatethe;
(i)NumberofmolesofKIin5cm3of1.0MKIsolution
(ii)NumberofmolesofPb(NO3)2solutionwhichreactedcompletelywith5.0cm3of

1.0M KI
(c)HowmanymolesofKIwouldreactwithonemoleoflead(II)nitrate?
(d)Writeabalancedchemicalequationsorthereactionbetweenlead(II)nitrateand

potassium iodide
(e)Givetheionicequationforthereactions
(f)Whatwasthepurposeofaddingethanoltothemixture?

*END*

Formorerevisionbookletscontact@0716953563
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