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233/1
CHEMISTRY
PAPER1
TIME:2HOURS

ALLIANCEBOYSHIGHSCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.

 Answerallthequestionsinthespacesprovided.

 Allworkingmustbeclearlyshownwherenecessary.

 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

1

2

3

4

5

6

Total 80

1. Hyrdogengasisoneofthelightestgasknownbuthasnotlivedtoitsexpectationtobe
usedin

Observationballoons.Explain (2mks)

2. Usingdots()andcrosses(x),showbondinginmagnesium chloride. (2mks)
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3. Belowisatableof1stionizationenergiesforelementsA,B,C,andD whicharemetals.

Elements A B C D

Ionization
energiesKjmol-1

494 418 519 376

a)Whatismeantby1stionizationenergy? (1mk)
b)Withanexplanation,arrangetheelementsinorderofincreasingreactivities.

(2mks)
4. Thecatalyticoxidationofammoniagasisdoneasperthesetupbelow.

a) Namethecatalystusedintheabovereaction. (1mk
b) Aftersometime,brown fumesareformedintheflask.Explainbrieflyhow this

observation occurs.
(1mk)

c) Whydoesthemetalcatalyststayredhotforsometime? (1mk)
5. Usingasuitableequationexplainwhyitisnotadvisabletousehardwaterinhot
water systems. (3mks)
6. (i)Carbon(IV)oxideisoneofthemaincontributortoglobalwarming.

Nametwoothergases. (2mks)
(ii)Whatiscloudseeding? (1mk)

7. (a)StatetheLechateiler’sprinciple. (1mk)
(b)Theequationfordissolutionofbismuth(III)chlorideinwateris

BiCl3(aq) +H2O(l)⇌ BiOCl(s)+2Cl-
(aq)+2H+

(aq)

(colourless) (white)
Explaintheeffectonthepositionofequilibrium ifsodium hydroxidesolutionisadded

tothe mixtureatequilibrium. (2mks)
8. Classifythefollowingprocessesaseitherchemicalorphysical.

Process Typeofchange

a)Heatingofcopper(II)suplphate
crystals

(1mk)

b)ObtainingKerosenefrom crudeoil (1mk)

c)Souringofmilk (1mk)

9. (a)StateGay-Lussac’slaw (1mk)
(b) Undercertainconditions,methanereactswithsteam toform carbon(II)oxide

and hydrogenonly.Calculatethetotalvolumeofthegasthatcanbeformedwhen
100cm3ofsteam reactscompletelywithmethane.

(2mks)

10.

Bond Bondenergykjmol-1

Glassrod
Oxygen
gas

Platinum
wire

Concentrated
Ammonia
solution
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C-H
Cl–Cl
C–Cl
H–Cl

414
244
326
431

Calculatetheenthalpychangeofthereaction. (3mks)
CH4(g) +2Cl2(g) CH2Cl2(g)+2HCl(g)

11. Duringtheelectrolysisofdilutesulphuric(VI)acidthevolumeofhydrogengascollected
istwicethevolumeofoxygengas.Usinghalfequationsjustifytheabovestatement.
(2mks)

12. Studytheflowchartbelowandanswerthequestionsthatfollow.

a)IdentifyNandP (2mks)
b)Whatnameisgiventothetypeofhalogenation/Chlorinationreactioninstep2

(1mk)
13. M grammesofaradioactiveisotopedecayedto5grammesin100days.Thehalf-lifeof
the isotopeis 25days.

a)Whatismeantbyhalf-life? (1mk)
b)CalculatetheinitialmassofM oftheradioactiveisotope. (2mks)

14. Thediagram belowrepresentsset-upthatcanbeusedtoprepareandcollectoxygengas

a) NamesolidP (1mk
b) Whatpropertyofoxygenmakesitpossibleforitscollectionasindicatedbythe

diagram. (1mk)
c) Explainwhyitisimportantnottocollectanygasforthefirstfewsecondsofthe

experiment. (1mk)
15. ThecompoundAandBbelowarecleansingagents-Useittoanswerthequestionsthat
follows.

A B

(i) IdentifycleaningagentsAandB (1mk)
(ii) StatetwodisadvantagesofcleansingagentBoverA. (2mks)

N
Na2CO3

CCl4
P Excess

Cl2

U.Vlight

Sodalime
Step1

R-COO–Na+ R-O5O3
–Na+

SolidsP

Water

Oxygengas

Water
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16. Thestandardelectrodepotentialoffourhalf-reactionsare.
1.Sn2+

(aq)+2e- Sn(s) Eθ=-0.14V
2.Fe3+

(aq)+e Fe2+
(aq) Eθ=+0.77V

3.V2+
(aq)+2e- V(s) Eθ=-1.20V

4.Br2(aq)+2e- 2Br-
(aq) Eθ=+1.07V

(i) Identifythestrongestreducingagent. (1mk)
(ii) Calculatetheelectrodepotentialfortheelectrochemicalcellconstructedfrom

half cell3and4 (2mks)
17. (i) DrawthestructuralformulaoforganiccompoundwiththeformulaC5H10O2giving
its name. (2mks)

(ii) Towhichhomologousseriesdoesthecompounddrawnabovebelong.(1mk)
18. 36cm3ofasolutionofpotassium hydroxiderequires25cm3of0.5M sulphuricacidto
neutralizeit.

Calculatetheconcentrationofalkaliing/dm3 (3mks)
19. Inanexperiment,astudentputequalvolumesofmixtureofethanoicacidandin
waterandethanoicacid inmethalybenzeneintwotest-tubesasshownbelow.Ineachtest
tube equalamountsofsolid hydrogencarbonatewereadded.

a) Statetheobservationwhichwasmadeineachtest-tube. (1mk)
b) Explaintheobservationin(a)above. (2mks)

20. Thefollowingtablegivesthemeltingpointsofoxidesofelementsinperiod3.Studyit
and answerthequestionsthatfollow:-

Formulaof
oxide

Na2O MgO Al2O3 SiO2 P4O10 SO3

Meltingpoint
(oC)

1190 3080 2050 1730 560 -73

(i) Explainthedifferenceinmeltingpoints ofMgOandP4O10 (2mks)
(ii) Namethecompoundintheabovetablethatwilldissolvebothindilute

hydrochlorideacidand dilutesodium hydroxide. (1mk)

21. Thediagram belowshowsaset–upforpreparationofhydrogenchloridegas.

Concentrated
sulphuric
acid

Testtube
1

Testtube
2

Mixtureof
ethanoicacid
andwater

Mixtureof
ethanoicacid
and
methylbenzene
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a) Completetheset-uptoshowhowadrysampleofhydrogenchloridecanbe
collected. (2mks)

b) Writetheequationforthereactionthatproduceshydrogenchloridegas.
Q (1mk)

22. Describehowyouwouldpreparecrystalsofsodium nitratestartingwith200cm3of2M
sodium hydroxide. (3mks)

23. Thediagram belowshowsanironbar,whichsupportsabridge.Theironbaris
connectedtoa

pieceofmagnesium metal.

Explainwhyitisnecessarytoconnectthepieceofmagnesium metaltotheIronbar.
(2mks)

24. Studytheset-upbelowandanswerthequestionsthatfollow

a) IdentifygasX (1mk)
b) Writeanequationforthereactionthatproducesgasx. (1mk)

Sodium
Chloride

Magnesium metal

Ironbar

Soil

Dilutehydrochloric
acid

Agasjar

Redlitmuspaper

gasx

Sodium sulphite
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c) Whatistheeffectofthegasxaboveonthered-litumspaper(1mk)
25. a) Whatdoyouunderstandbytheterm molarenthalpyofdisplacementofan
element? (1mk)

b) Duringadisplacementreaction,excessironpowderwasaddedto25cm3 of
0.5M copper(II)sulphate solution.The temperature rose from 18.5oC to 33.0oC.
Calculate the molarenthalpy ofdisplacementofcopperincopper(II)sulphate
solution

(specificheatcapacityis4.2Jg-1K-1,Densityofthesolution=1.0g/cm3)
(2mks)
26. Studytheschemebelowanduseittoanswerthequestionsthatfollows.

WritedowntheformulaeoftwopossibleanionspresentinsaltsolutionP.(2mks)
27. Duringtheextractionofleadfrom itsoresoneofthemainoreusedisGalena

(i) Writeanequationforthereactioninroastingfurnace. (1mk)
(ii) Namegas

(iii) Stateoneuseofleadmetal. (1mk)
28 Thediagram belowshowsaBunsenburnerwheninuse

Whichofthelabeledpartsisusedforheating?Giveareason (2mks)
29. ThetablebelowshowssolubilitiesoftwosaltsM andNatdifferenttempertarues.Study
itandanswerthequestionsthatfollow.

Temperature(oC) 30 90

SolubilityofM ing/100gof
H2O

25.0 64.0

SolubilityofNing/100gofH2O 32.5 48.0

Amixtureof55gofsaltM in100gofwaterand30gofsaltNin100gofwaterwere
cooled from 90oCto30oC.Calculatethemassofsaltthatcrystallizeout.(2mks)

Salt
solution

P

White
precipitate

Colourlessgas
whichisacidic

BaCl2(aq) HCl(aq)

Roasting
Furnace

Smelting
furnance

SO2(g)) Lead

Hotair

Galena CokeandCaO

GasP

Slag
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ALLIANCEBOYSHIGHSCHOOLKCSETRIALS
Paper2
1. ThetablebelowshowstheatomicnumbersofsomeelementsrepresentedbyletterJtoQ

(lettersnottheiractualsymbols).Studyandanswerthequestionsthatfollow.

a) Writetheelectronicconfigurationof
(i) M (1mk)
(ii) P2+ (1mk)
b) WritetheformulaofthecompoundformedwhenLcombineswithN (1mk)
c) HowwouldreactivitiesofelementNandPwithchlorinecompare?Explain.(2mks)

d) ElementNcombineswithoxygentofrom anoxide.Usingdots()andcrosses(x)
to representtheoutermostelectrons,showhowthetwoelementscombine.
(2½mks)

e) Selectthemostreactivemetalandnon-metalandgivereasonforyouranswer.
(2½mks)

f) StateonephysicalandonechemicalpropertythatelementsJandQhavein
common (2mks)

g) WhatnameisgiventothegroupofelementstowhichelementM belong?(1mk)
h) (i)ElementKconsistsoftwoisotopeswithrelativeabundances75%and25%

and mass number35and37respectivelyfindtherelativeatomicmassofK.
(2mks)

(ii)WhyistherelativeatomicmassofKnotawholenumber? (1mk)
2. Thechartbelowshowssomeofthechemicalneededfortheproductionofammoniagas,

nitricacidandammoniasulphateintheindustry.

(a) Namethechemicalthatshouldbeinchambers1,2,4,6,8and9 (3mks)

Element J K L M N P Q

Atomic
Number

11 17 15 14 12 20 19

1

2
3

2

SO 4

H2SO4(l

5

H2SO4(l

Hydroge
n

6

NH3 9

2 7 8

2

2 5

HNO3
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b) Statethreeconditionsrequiredtoconvertthechemicalsubstanceinchamber3
to SO3(g). (1½
mks)

c) Writebalancedequationswithconditionswherenecessaryforthereactionsthat
produceschemicalsubstancesinchambers:- (3mks)

d) Explainthefollowingwiththehelpofequations.Whenconcentratedsulphulric
acid isaddedtocopperturningsandthemixtureheated,areactiontakes
places producingabluesolutionasoneof theproducts,butwhen
dilutesulphuricacidis addedtocopperturningsthereisnochargeeven
afterheating.(1½mks)
3. a) (i) DescribehowLead(II)nitrateispreparedintheLaboratorystartingfrom
Lead (II) Oxide. (3mks)

(ii) Writeanequationforthereactionthattakesplace. (1mk)
b) WhenLead(II)nitratecrystalsisheatedstronglythecrystalscrackleandsplit

because ofthegasaccumulatinginside
(i) Statethreeotherobservationsthataremade (3mks)
(ii) WriteanequationforthereactionthattakesplacewhenLead(II)nitrateis

stronglyheated. (1mk)
c) Stateandexplainwhatisobservedwhensolutionisgraduallyaddedtoa

solutionof Lead(II)nitrate untilthealkali(ammonia)isinexcess
(2mks)

Observation:-
Explanation

d) Lead(II)ionsreactwithiodideionsaccordingtotheequation
Pb2+

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

300cm3of0.1M solutionofiodideionswasaddedtoasolutioncontainingLead
(II) ions.CalculatethemassofLead(II)iodideformed(Pb=207,I=127). (3mks)
4. (a)Namethefollowingcompounds.

(2mks)
(i)H3C-CH2 -CH - CH -CH3

| |
CH3 CH3

(ii)CH3-C =CH2

|
CH3

b)Propanecanbechangedintomethaneandethaneasshownintheequationbelow

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

(i) Nametheprocessundergonebypropane (1mk)
(ii) Writeanequationofreactionbetweenetheneandchlorinegasandnamethe

product.
(2mks)

c) Theschemebelowrepresentssomereactioninvolvinghydrocarbons.Studyit
and answerthequestionsthatfollow.

Hightemp

TwomoleBr2

HC≡CH CH2=CHCl

C2H6 Polymer

P

Step1

Process
R
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(i) NameCompoundP. (1mk)
(ii) DrawthestructuralformulaofP. (1mk

(iii) NamethereagentandtypeofreactiontakingplaceinprocessR. (1mk)
(iv) Whatisapolymer. (1mk)

(v) IdentifythereagentusedinStep1 (1mk)
d) Thediagram belowshowsanincompleteset-upofthelaboratorypreparation

and collectionof ethenegas.

(i) Identifysubstances (1mk)
(ii) Completethediagram toshowhowethenegasiscollected.(1mk)
(iii) Writetheequationofthereactionwhichformsethanegasintheabove

experiment
(1mk)
5. a)Theextractionofaluminum from it’soretakesplaceintwostages.Purificationstage

and
electrolysis stage.Thediagram belowshowstheHall’scellfortheelectrolysisstage.

a)
Namethechieforefrom whichaluminium isextract (½mk)

b) Nameanimpuritywhichisremovedatthepurificationstage(1mk)
c) Labelonthediagram theanode,thecathodeandregioncontainingthe

electrolyte. (1½
mks)

d) Themeltingpointofaluminium oxideis2054oCbuttheelectrolysisis

SubstanceX

Ethenegas

Conc.
sulphuricacid

Water
bath

SubstanceY

+ve

-ve

Thermometer
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carried outattemperature between800oC–900oC.
(i) Whatisdonetolowerthetemperature? (1mk)

(ii) Thealuminium producedistappedoutasliquid,whatdoesthis
suggestaboutits boilingpoint?

(1mk)
e) Writedownthehalf-cellreactionattheCathode. (1mk)

f) Atypicalelectrolysiscellusesacurrentof40,000A,
CalculatethemassinKg ofaluminium producedinOnehour.(IF=
96500C,Al=27) (3mks)

g) Apartfrom makingcookingutensilsstatetwootherusesofaluminium
(2mks)
6. Definethefollowingterms

(i) Nuclearfission (1mk)
(ii) Nuclearfussion. (1mk)

b) Thegraphbelowshowsthedecayforasampleof400gofiodine-131.Studyisand
answer questionthatfollow.

(i) Usethegraphtodeterminethehalf-lifeofthesample (1mks)
(ii) Usingadottedlineextendthegraphtoshowwhateventuallyhappensifthe

sample
continuesdecaying. (1mk)

(iii) Definetheradioactivedecay (1mk)
(iv) Whatfractionoftheoriginalsampleremainsafter16.2days. (2mks)
(c) (i)Alpha(α)andBeta(β)particlescanbedistinguishedusingpaperandmetal

foil.

Completethediagram belowtoshowhowthisisdone. (2mks)

Pb
210
82

Pb
206
81

DecaycurveofIodine13%

Slit Paper Metalfoil

Radioactive
source
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ii)Belowisradioactivedecayseriesstartingfrom andendingat

(i) IdentifytheparticlesemittedatstepIandstepII (2mks)
(ii) WritenuclearequationsforreactionwhichtakesplaceatstepIII (1mk)

e) 50gofaradioisotope wasreducedto6.25gafter45.5days.Determine
the half-lifeof

(2mks)
f) Statetwowaysinwhichradioisotopesposesdangertotheenvironment.

(2mks)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

MANG’U SCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Step11

Pb
210
82 Bi

210
83

Step
11

Pb
210
83

Step
111 Pb

206
81

Pa
233
91

Pa
233
91

Step1
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Question Maximum score Candidate’sscore

Score1-31 80

1. TwoelementsAandBhaveelectronicconfigurations2.8.3and2.6respectively.
a) TowhichgroupandperioddoeselementBbelong? (1mk)
b) Ifthetworeact,whatistheformulaofthecompoundtheyform (1mk)

2. a) Drawadot(•)andacross(x)diagram toshowbondinginCl2O.
(2mks)

b) ExplainwhythecompoundCl2Ohasaverylowmeltingandboilingpoint.
(1mk)

3. TheempiricalformulaofacompoundisCH2andithasamolecularmassof42.
a)Whatisthemolecularformulaofthiscompound? (1mk)

b) Writethegeneralformulaofthehomologousseriestowhichthe
compound belongs.

(1mk)
c)

DrawthestructuralformulaofthethirdmemberofthisseriesandgiveitsIUPAC
name. (1mk)
4. 3.22gofhydratedsodium sulphate,Na2SO4XH2Owereheartedtoaconstantmassof

1.42g.determinethevalueofxintheformula(Na=23.0,s=32.0,O=16,H=1)
(3mks)

5. InanExperimenttostudydiffusionofgases,thefollowingsetupwasused.

i) Stateandexplainobservationsmadeintheexperiment. (2mks)
ii) Writeanequationforthereactionthatoccursintheexperiment. (1mk)

6. Describehowamixtureofsodium carbonateandLead(II)carbonatecanbeseparated.
(3mks)

7. AcompoundGreactswith2molesofbrominetoform anothercompoundwhose
graphicalformulais.

Cottonwool
soakedin
Conc.
Ammonia

Cottonwool
soakedin
Conc.
Hydrochloric
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H BrBr H
| | | |
H-C- C -C -C–H
| | | |
H Br Br H

i) WhatistheformulaandnameofcompoundG (2mks)
ii) Statetheobservationsmadewhenacidifiedpotassium chromate(VI)is

addedtocompound G (1mk)
8. Intermsofstructureandbondingexplainwhydiamondhasahighmeltingpointwhile

graphite hasalowmeltingpoint. (2mks)
9. Identifytheacidandbaseintheequationbelow. (2mks)

NH4
+

(aq)+H2O(l) ⇌NH3(aq)+H3O+
(aq)

10. WhatistheoxidationnumberofchlorineinClO-
4 (1mk)

11. TheschemebelowshowssomereactionsequencestartingwithsolidM

(i) NameSolidM (1mk)
(ii) WritetheformulaofcomplexionpresentinSolutionQ (1mk)

(iii) Writeionicequationofreactionbetweenbarium nitrateandsolutionN. (1mk)
12. Completethefollowingreactions. (2mks)

(i)CH3CH2OH 170oC

(ii)CH3CH3 U.Vlight

13. Belowisa setupusedtocollecthydrogen
gas.

SolidM SolutionN

WhitePPt
Colourless
solutionQ

Gaswhichburns
witha‘Pop’sound

ExcessNH3(aq)

Fewdropsof
NH3(aq)

H2SO4(aq)

+

Excessconc.H2SO4

1moleCl2(g)

Dilutenitric
acid
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a) Identifywithreasons,twomistakesinthesetup. (2mks)
b) Explaintheroleofhydrogeninthemanufactureofmargarine. (1mk)

14. AwhitesolidKwasheated.ItproducedabrowngasAandanothergasBwhichrelights
aglowingsplint.Theresidueleftwasyellowevenaftercooling.
a)IdentifygasesAandB (2mks)
b)WriteabalancedchemicalequationforthedecompositionofsolidK.(1mk)

15. 100cm3of2M Nitricacidreactedwith12.5gofacarbonateMCO3ofmetalM,calculate
therelativeatomicmassofM (C=12,O=16) (3mks)

16. Dilutehydrochloricacidiswarmedwithsodium sulphide.
a)Writeanequationforthereactionthatoccurs. (1mk)
b)Stateachemicaltestforthegasevolved. (1mk)

17. Writeionicequationsforelectrolysisofdulitesulphuricacidusingplatinum electrodes
at: (2mks)
(i)Anode
(ii)Cathode

18. Anatom Xcontains90%of isotopeand10%of isotope.Calculatethe
relative
atomicmassofX. (2mks)

19. Amixtureofcarbon(IV)Oxideandcarbon(II)oxideispassedthroughpotassium
hydroxidesolutionasshowninthefollowingsetup.

(I) NamegasX (1mk)
(ii) WhyshouldgasXbeburned. (1mk)
(iii) Writeawellbalancedchemicalequationforthereactionthattakesplaceinthe
conicalflaskinthefirstfewseconds. (1mk)

20. Explainwhyaluminum articlesarenoteasilycorroded. (1mk)
21. Statetheobservationmadeintheset-upbelow.

16
8

X
18
8 X

MixtureofCarbon
(IV)Oxideand
Carbon(II)Oxide

Potassium
hydroxidesolution

FlameofgasX

Zincgranules
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a) Observations.
(1mk)

b) Explainobservationin(a)above. (2mks)
22. Whenacurrentof2.5ampereswaspassedthroughacellcontainingN2+ionsofametal

for25minutes,themassofthecathodeincreasedby0.36g.(1faraday=96500
coulombs)
DeterminetherelativeatomicmassofelementN. (3mks)

23. Asolutioncontaining0.1m sulphuricacidhasapHof2while5M hasapHofmorethan
two.Explain. (2mks)

24. Explainthefollowing:-
a) Helium isusedinsteadofHydrogeninballoonsformetrologicalresearch.(1mk)
b) Theboilingandmeltingpointsofalkalimetalsdecreasesdownthegroupwhile
the meltingandboilingpointsofhalogensincreasedownthegroup.
(2mks)

25. Potassium existsasaradioactiveIsotope Kaswellasthenonradioactiveisotope K

a) Statehowthetwoisotopesdifferfrom eachotherwithrespecttotheirnuclear
composition. (1mk)

b) Theproductofaradioactivedecayof is Ca.Explainthetypeof
radioactive decayitundergoes.
(1mk)

c) Ifthehalf-lifeoftheradio-activeisotope K is1.3x109years.Determinehow
longit willtake for4kgoftheisotopetodisintegrateto1g. (1mk)

26. DuringtheextractionofcopperandZincfrom theirOres,someoftheprocessesinclude.
(i) Crushing
(ii) MixingofthecrushedOrewithOilandwaterandbubblingairthroughit.
a)(i) Nametheprocess(ii)above.
(1mk)

(ii) Whatisthepurposeofprocess(ii)above?
(1mk)
b) Bronzeisanalloyofcopperandanothermetal.Identifytheothermetal.
(1mk)

27. Stateandexplainthefunctionoftartanicacidinbakingpowder.
(2mks)

28. Thesystem belowisatequilibrium.

19

GasJar

GasJar

Moisthydrogensulphide
gas

MoistSulphur(IV)oxidegas

40
39

19

40
19

K 40
20

40
19
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N2(g)+O2(g) ⇌ 2NO(g)ΔH=+94kJ.
Explainhowanincreaseinthefollowingaffectstheequilibrium position.
(3mks)
(i) Temperature
(ii) Pressure.

29. Themolarheatofformationofcarbon(II)oxideis-105kJmol-1,molarheatof
combustionofcarbonis-393kJmol-1.
Byusinganenergycyclediagram,determinethemolarheatofcombustionof
Carbon(II)oxide. (3mks)

30. Drychlorinegaswaspassedthroughtwopiecesofcolouredcottonclothasshown.

a) Statewhatisobservedineachexperiment. (2mks)
Experiment1
Experiment2

b) Explainyourobservationusinganequation. (1mk)
31. Thediagram belowrepresentsanelectrochemicalcell.

a)

i) Onthediagram labelthesaltbridge. (1mk)
ii) Showthedirectionofflowofelectrons. (1mk
b) Writetheoverallionicequation (1mk)

MANG’U SCHOOLKCSETRIALS

Dry
cloth

Wet
cloth

Dry
chlorine

Dry
chlorine

Zinc

Copper

Copper(II)
Sulphate

Zincsulphate
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Paper2

1.Studythefollowingtableandthenuseittoanswerthequestionsthatfollow

Hydrocarbon Boilingpoint(k)

CH4

C2H6

C3H8

C4H10

C5H12

C6H14

112
184
231
273
309
342

a)Theseorganiccompoundsbelongtothesamehomologousseries.

i). Whatismeantbytheterm homologousseries? (1mark)

ii). Towhichhomologousseriesdotheabovehydrocarbonsbelong? (1mark)
iii). Selectonehydrocarbonthatwouldbealiquidatroom temperature298K.Givea

reasonforyouranswer (2marks)
iv). Whatistherelationshipbetweentheboilingpointandtherelativemolecular

massesofthehydrocarbonsinthetableabove?Explainyouranswer
(2marks)

v). GiveonechemicaltesttodistinguishbetweenC2H6andthethirdmembertothe
homologousseriesofthegeneralformulaCnH2n (3marks)

2.
a)Studythegivenreductionpotentialsandanswerthequestionsthatfollow.Theletters
do notrepresentactualsymbolsofelements.

E(V)
X2+

(aq)+ 2e- X(s) -2.90

Y
2+

(aq) + 2e- Y(s) -2.38

Z
2+

(aq) + 2e- Z(s) 0.00
½A2(g)+ e- A(aq) +2.87

i) Whichelementislikelytobehydrogen? (1mark)
ii) DrawanelectrochemicalcellwhenYandAarecombined.Showthedirectionof

flow ofelectrons (2marks)

iii) Drawadiagram toshowhowaspoonmadeofironcanbecoatedwithsilver
metal. (2marks)
b) Theset–upbelowwasusedduringtheelectrolysisofasolutionofmagnesium

sulphateusinginertelectrodes.

i). Identifytheionspresentintheelectrolyte (1mark)
ii). Writehalfequationsattheanodeandatthecathode:

Battery
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Cathode: (1mark)
Anode (1mark)

iii). Whichelectrodeisthecathode?Explain (2marks)
a) ExplainthepHchangesoftheelectrolyteduringtheexperiment (2marks)
b) Calculatethequantityofelectricity(incoulombs)thatwouldliberate1.2dm3of

oxygengasatR.T.P
(take1moleofgasatr.t.p=24dm3,1F=96500C) (2marks)

3. Studytheflowchartbelowanduseittoanswerthequestionsbetween.

a) Identifytheprocessdescribedbytheflowchart (1mark)

b) ExplainwhytheOreiscrushed (1mark)
c) Whichprocessoccursatmixingchamber? (1mark
d) Explaintheuseof ; (3marks)
i) water

ii) Oil
iii) CompressedairWritedownanequationfortheformationofslag.

(1mark
a)Identifythecationspresentwherethemetalisbeingpurified. (1mark)
b)Giveareasonforthefollowingusesofthisabovemetal.

i) makingelectricalwires. (1mark)
ii) Makingsolderingwires (1mark)

c)Definetheterm half-life. (1mark)
d)ThetablebelowgivesthepercentageofaradioactiveisotopeofBismuththatremains

afterdecayngatdifferenttimes.

Time(Min) 0 6 12 22 38 62 100

Percentageof
Bismuth

100 81 65 46 29 12 3

i). Onthegridprovided,plotagraphofthepercentageofBismuthremaining(Verticalaxis)
againsttime. (4marks)
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ii)Usingthegraphdeterminethe

i)Half-lifeofBismuthisotope. (1mark)
ii)OriginalmassoftheBismuthIsotopegiventhatthemassthatremainedafter70
minuteswas0.16g. (2marks)
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e) Distinguishbetweennuclearfissionandnuclearfusion. (2
marks)

f) Radioactivecarbon–14decaysbyemittingβ-Particletoform N-14.Writea
nuclear equationforthereaction.
(1mark

g) Stateoneuseofradioactiveisotopein
i). Medicine (1mark)

ii). Industry. (1mark)

4. Thegridbelowrepresentspartoftheperiodictable.Thelettersdonotrepresentthe
actual symbolsoftheelements.Studyitandanswerthequestionsthatfollow.

A A

G H

B D E F J

C

a)ExplainwhyelementAisplacedintwopositionsintheperiodictable.(2marks)
b)NamethetypeofbondandstructureformedwhenelementFreactswithelementG.

(2marks)
c)Selectoneelementwhichformsahighlysolublecarbonate. (1mark)
d)WhichnameisgiventothegrouptowhichelementDbelong?. (1mark)
e)Compareandexplainthefollowing:

i). AtomicradiiofelementsBandE. (2marks)
ii). ElectricalconductivityofelementsEandH. (2marks)

f)

i). TheoxideofelementCwasdissolvedinwatertoform asolutionofC.Compare
thepHvalueofthesolutionCwiththatofsodium chloridesolution.Givea
reasonforyouranswer. (2marks)

ii). GiveONEuseofelementsofwhichJisamember. (1mark)

5. 0.65ofzincwasreactedwith20cm3of2M copper(II)sulphatesolutioninaplastic
beaker. Thecopper(II)sulphatesolutionwasinexcess.Theinitialtemperatureandthe
highest temperatureofthesolutionwererecorded.0.64ofcoppermetalwasformed.

a)Otherthanchangeintemperature,statetheobservationsmadeduringthereaction
(1mark)

b)Calculatethe
I NumberofmolesofZincthatreacted(Zn=65) (1mark)
II Thenumberofmolesofcopperthatwasdisplacedfrom thesolution(Cu=64)(1
mark)
IIIThemoleratioofZn:Cu (1mark)

c)UsethemoleratioobtainedinIIIabovetowritetheequationforthereaction(1
mark)

d)
i). Definetheterm molarheatofdisplacement (1mark)

ii). ThemolarheatofdisplacementofcopperbyZincis-205.8KJmol-1.
Determinethetemperaturechangeintheaboveexperiment(assumedensityof
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copper(II)sulphateis1g/cm3andspecificheatcapacity4.2Jg-1k-1) (3marks)
6. Theflowchartbelowshowsthemanufactureofsodium carbonate.Studyitcarefully

and answerthequestionsthatfollow.

a)
i). Whatisammoniacalbrine? (1mark)

ii). Ammoniacalbrinereactswithcarbon(IV)oxidetoform amixtureoftwo
saltswhichproduceQ.WriteanequationtoshowformationofQ(1mark)
NametwoprocessesthatareusedtoseparateQintoNH4ClandP
(2marks)

b) Givetwousesofsodium carbonateproducedintheprocess. (1marks)

i). Namethesubstancethatreactswithwaterthatcomesintotheslaker
(1mark)

ii). Whathappensatthekiln? (1mark)
c) WriteanequationforthereactionthatoccurswhenPisheatedtoform

solid
Na2CO3 (1mark)

d) Nametwosubstancesthatarerecycledintheprocess.
(1mark)

e) Afactoryproduces63.6tonnesofanhydrousNa2CO3onacertaindayby
this process.Calculatethenumberoftonnesofsodium chlorideused
onthis particularday.Assumetheplantisworkingat100%
efficiency.

(C=12,H=1,Cl=35.5,Ca=40,Na=23)
(3marks)

Ammoniaca
lbrine

CaCl2



Formarkingschemes,call/Whatsapp-0746711892

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

PRECIOUSBLOODKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80



Formarkingschemes,call/Whatsapp-0746711892

1. a) Describehardnessofwater. (1mk)
b) Explainhowdilutehydrochloricacidcanbeusedtodeterminethetypeof

hardnessinasample oftapwater. (1mk)
c) Statetwolargescaleusesofhardwater. (1mk)

2. Thediagram belowrepresentsaset-upofapparatususedtocollectasampleofa
laboratorygasC.

a) Indicateinthediagram,thedirectionofthemovementsofgasCandairinside
the gasjar.Giveareasonforyouranswer. (2mks)

b) Nametwolaboratorygasesthatcanbecollectedusingthesamemethodas
gasC. (1mk)

3. Whenburningmagnesium ribbonisputintoagasjarofcarbon(IV)oxidegas,it
continuestoburn leavingbehindwhitesolidpowderandblacksolidspecksasresiduewrite
chemical equationforthe reactionthatproduces.

i) Thewhitesolidpowder. (1mk)
ii) Blacksolidspecks. (1mk)

4. AnelementXhasatomicnumber3,relativeatomicmass6.94andconsistsoftwo
isotopes ofmassnumbers6and7.

a) WhatisthemassnumberofthemoreabundantisotopeofX? (1mk)
b) Calculatetherelativeabundanceofeachoftheisotopes.

(2mks)
5. Explainthemeaningsofthefollowingphysicalpropertiesoflaboratorygases.

i) Achockingsmell. (1mk)
ii) Anirritatingsmell. (1mk)
iii) Aneutrolgas (1mk)

6. Thefollowinggridrepresentsanextractofaperiodictable.Usethegridtoanswerthe
questionsthatfollow.

Onthegridabove;
a) Indicatebymeansofanarrowshowinganincreasingtrendinthereducing

power ofelements. (1mk)

GasCin
Cardboard

Gasjar
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b) MarkelementJametalandelementQanon-metal,suchthatcompoundJ,Q,
has thehighestioniccharacter.Explain. (2mks)

7. AhydrocarbonhasanempericalformulaC2H3andarelativemolecularmassof54.
a) Determinethemolecularformulaofthehydrocarbon(C=12;H=1)

(1mk)
b) Namethehomologousseriestowhichthehydrocarbonbelongs.Giveareason

for youranswer. (1mk)
c) Whenonemoleofthehydrocarbonreactswithonemoleofhydrogen

chloridegas, compoundW is formed.GivetheIUPACsystematicnameofW.
(1mk)
8. Thediagram belowrepresentsaset-upusedtoinvestigatetheeffectofelectric
currenton sodium chloride.

Explainwhythebulbdidnotlightwhentheswitchwasputon. (3mks)
9. Inanexperiment,1gofcalcium carbonatewascompletelydissolved100cm3of0.25M
excess hydrochloricacid.

Calculatethemolarconcentrationoftheacidicsolutionformed.(Ca=40;C=12;O=16)
(3mks)

10. Describehowyouwouldobtainpuresolidsamplesofeachofthefollowing
componentsofa solid mixturecontaining;Lead(II)chloride,Sodium carbonateand
calcium sulphate. (3mks)
11. a) Namethepolymerwiththefollowingstructuralformula. (1mk)

b) Stateonecommercialuseofthepolymer. (1mk)
12. a) Writeachemicalequationtorepresentthechemicalreactionbetweenanacid
and water. (1mk)

b) Statetwocommercialusesofsuphuricacid. (1mk)
13. Whenaqueouspotassium hydroxideiselectrolysedusingplatinum electrodes,hydrogen

gas is producedatthecathode.
a) Giveareasonwhyplatinum isdescribedasaninertelectrode. (1mk)
b) Explainhowhydrogengasisproducedinthisexperiment. (2mks)

14. Theheatofcombustionofcarbon,hydrogenandmethaneare405kJmol-1,286kJmol-1

and 886kJmol-1 respectively.
Calculatetheheatchangeforthereaction,ΔH. (3mks)
C(s)+2H2(g) CH4(g);ΔH

-CH2 -CH2-CH
|

Cl

-CH
|

Cl

-CH2 -CH
|

Cl

-CH
|

Cl

-CH2-

Apairofcarbon
rods

Boiling
tube

Bunsen
burner

Switch

Cellholder

Bulb
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15. Whenchlorinegasisdissolvedinwateritactsasableachingagent.
a) Writeachemicalequationtoshowtheroleofwaterinthebleachingpropertyof

chlorine. (1mk)
b) Namethechlorinecompoundthatispresentinthecommercialbleachingagents.

Giveareasonforyouranswer. (2mks)
16. a) StateBoyle’sgasLaw. (1mk)

b) Afixedmassofagashasavolumeof250cm3at27oCand750mmHgpressure.
Calculatethegasvolumethatthegaswouldoccupyat41oCand

750mmHgpressure. (0o=273k)
(2mks)

17. Thediagram belowshowsasampleofammonium chloridebeingheatedinadryboiling
tube

containingaplugofcottonanddumpredlitmuspaper

Stateandexplainwhatwouldbeobservedontheredlitmuspaper (3mks)
18. Thediagram belowrepresentsalaboratoryexperimenttoinvestigatethereaction

between hydrogen-sulphidegasandanaqueousiron(II)chloride.

a) Writechemicalequationforthereactionwhichtakesplaceintheboilingtube.
(1mk)

b) Whatadjustmentneedtobemadeintheaboveset-upifthelaboratorydoesnot
havea flamechamber. (1mk)

c) Describealaboratorychemicaltestforasampleofhydrogensulphidegas.
(1mk)

19. Statethemaindifferencesbetweenalkanesandalkenesintermsofthe
following;

i)Structureandbonding (1mk)

Alkanes alkenes

Heat

Ammonium
chloride

Red
Litmus
paper

Drycotton
wool

Tofume
chamber

Iron(III)chloride
solution

Boiling
tube.

Hydrogen
sulphide
gas
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ii) Reactionwithchlorinegas. (2mks)

20. Inthelaboratory,chlorinegascanbepreparedbythereaction;
2Cl-

(aq)+MnO2(s)+4H+
(aq) Cl2(g)+Mn2+(

aq)+2H2O(l)

Giventhefollowinghalf-cellreactions;
MnO2(s)+4H+

(aq)+2e- Mn2+
(aq)+2H2O(l);Eθ=+1.23V

2Cl-
(aq) 2e-+Cl2(g)+; Eθ=-1.36V

UsetheEθcelltoexplainhowtheabovereactioniscarriedoutinthelaboratory.(3mks)
21. a) Definetheterm radioactivity. (1mk)

b) Qgramsofaradioactiveisotopesampletakes80daystodisintegrateto7g.The
half- lifeofthe isotopeis20days.FindtheinitialmassQ.(2mks)
22. Explainwhygraphiteispreferredtolubricatingoilinthemovingpartsofthemachine.

(2mks)
23. Inthechemistrylaboratory,bothblueandredlitmuspapersareusedtotestforthe

nature ofgasesandsolutions.Explain (2mks)
24. Thefollowingdiagram wasusedtoinvestigatetheelectrolysisofcopper(II)Sulphate
solution andmoltenG chlorideusingcarbonelectrodes.

Whenafixedcurrentwaspassedthroughthetwoelectrolyticcellsasshown,1.27gof
copper and0.6gofGweredepositedattherespectiveelectrodes,.Calculatethe
numerical value ofxintheformulaGx+

.

(Cu=63.5;g=60; 1Faraday=96500C)
(3mks)
25. a)Thefollowing diagram representsaset-upusedto
investigateconditions necessaryfrom rustingofiron.

Alkanes alkenes

M
MetalGchloride1M copper(II)

sulphate

Cottonwool
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Afterseveraldaysitwasfoundthatthenailsdidnotrust.IdentifysolidP.
(1mk)

b) Thefollowingarestandardelectrodepotentialsofsomehalf-cellreactions.Usethedata
to answerthequestionsthatfollow.

Metal Electrodepotentials

S
T
U
V
W

-1.37
-0.83
0.00
+0.58
+1.46

i) SuggesttheidentifyofelementU. (1mk)
ii) Drawalabeleddiagram ofanelectrochemicalcellthatwouldproducethelargest

e.m.f. (2mks)
26. Studythefollowingequilibrium equationandanswertthequestionsthatfollows.

NH4
+

(aq)+OH-
(aq) ⇌ NH3(g)+H2O(l) ΔH=+54kJmol-1

Explainhowammoniagascanbepreparedinthelaboratory. (2mks)
27. a) Writeachemicalequationforthecombustionoflaboratorygas,whenthe

Bunsen burnerproducesanon-luminousflame.
(1mk)

b) Describetwoobservablecharacteristicsofaluminousflame. (1mk)
28. Explainwhyduringtheextractionofmetals,coppercanbeextractedbytheelectrolysis
of copper(II)sulphatesolution,whilealuminium chloridecannotbeextractedby
electrolysisof aluminium sulphatesolution.
(2mks)
29. Thegraphbelowwasobtainedfrom anexperimentusedtoinvestigatethereaction
between Zincgranulesand2M hydrochloricacid.

Ironnails
SolidP
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a) Calculatetherateofreactionwhent=60secodns. (2mks)
b) Suggesthowtherateoftheabovereactioncanbereducedsothatitcanbe

studied morecloselyatthesametemperature (1mk)

PRECIOUSBLOOD KCSETRIALS
Paper2

1. Thegridbelowrepresentspartoftheperiodictable.Thelettersdonotrepresentthe
actualsymbols.

a) Selectthemostreactivenon-metal. (1mk)
b) WritetheformulaofthecompoundconsistingofDandZonly.(1mk)
c) Selectanelementthatcanform anionofchange+2 (1mk)
d) Whichelementhastheleastionizationenergy?Explain (2mks)
e) SuggestalikelypHvalueofanaqueoussolutionofthechlorineofT.Explain.

(2mks)
f) TowhichchemicalfamiliesdoeselementsJandVBelong? (1mk)

g) AnelementXhasrelativeatomicmassof40.2ithastwoisotopesofmasses
39and 42.

Calculatetherelativeabundanceofeachisotope. (3mks)
2 (a)Namethefollowingcompounds

i)CH3CH2CH2CH2CH2OH (1mk)
ii)CH3CHCH2COOH (1mk)
|

CH3

O
||

iii)CH3CH2C-O-CH2CH3 (1mk)

V
o

lu
m

e
o

f
h

yd
ro

g
e

n
g

a
s

(c
m

3
)

Timeinseconds
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b) Studytheschemebelowandanswerthequestionsthatfollow.

(i) Identifytheproduct. (1mk)
(ii) Namethecompound.
(iii) Statetheconditionsforstep1 (2mks)

(iv) Writetheequationforthereactionleadingtottheformationofmethane. (1mk)
(v) Statetwoindustrialusesofmethane. (2mks)
(vi) IdentifythereagentD (1mk)

3. Theflowchartbelowoutlinessomeoftheprocessinvolvedduringextractionofcopper.

a) (i) Writetheformulaofcopperpyrite. (1mk)
(ii) NameliquidT (1mk)

(iii) Writeequationsforthereactionstakingplaceinthe2ndroastingfurnace.
(2mks)

(iv) IdentifysubstanceBandwriteequationforthereactionthattakeplaceinthe
smeltingfurnace. (2mks)

(v) StatethepurposeofsubstanceF (1mk)
b) Copperobtainedfrom chamberDisimpuredrawawelllabelleddiagram showinghow

the copperobtainedcanbepurified. (2mks)
4. Thetablebelowgivesthesolubilitiesofpotassium chlorideandpotassium nitrateat

Propan-l-olCompound
C

Propene

Propene

Polymer
E

G Methane

CompoundB

GasA

F

Cracking

Step1

Bromine
Gas

Reagent
D

K2Cr2O7(aq)

H+

Sodium

Chamber
D

1st

Roasting
Chamber

2nd

Roasting
Furnace

Smelting
furnace

Copper
Pyrite

FeO+
Liquid

T

Limestone+

Liquid
T

SlagC Cu(l)

+Cu2O(l)

Hotair

GasE
Substanc

eF

Cu(s)

GasA GasA
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various temperatures.

Temp.(oc) 0 10 20 30 40 50 60 70 80

Solubility
g/100g
of
water

31.0
34.0

37.0
40.0

42.6
45.5

48.5
51.0

21.0
31.5

46.0
64.0

83.5
110.0

138.0
169.0

a) Onthesamepairofaxesplotthesolubilitycurvesforpotassium chlorideand
potassium nitrateonthe graphpaperprovide. (5mks)

b) Atwhattemperaturesarethesolubitiesofthesalteach36.0g/100gofwater
(i) Potassium chloride (1mk)
(ii) Potassium nitrate (1mk)

c) Aboilingtubecontains4.0gofpotassium Chlorideand4.0gofpotassium nitrate
in 10cm3ofdistilledwaterat80oC.Ifthecontentoftheboilingtubeis
placedintoa freezingmixture,determinethe:

(i) Temperatureatwhichcrystalswillfirstappear. (2mks)
(ii) Compositionofthecrystaldepositedbymassat10oC (3mks)

5. Standardelectrodespotentialsare
Zn2+

(aq)+2e- Zn(s)Eθ=-0.76V
Cu2+

(aq)+2e- Cu(s) Eθ=+0.34V
a) (i)Drawadiagram ofanelectrochemicalcellZinc-Copper(voltaiccell)

(3mks)
(ii) Indicatethechargeoneachelectrodeandthedirectionofelectronmovement.

(1mk)
b) Write;

(i) Equationsforthereactionsat (1mk)
a)Anode
b)Cathode

(ii) Anequationfortheoverallreaction (1mk)
C) Calculatethee.m.fofthecell (1mk)
d) Thesamequantityofelectricitywaspassedthroughthreecellsdepositingsilver

in thefirstcopperinthesecondand480cm3ofhydrogenatroom
temperatureand pressureinthethirdcell.

Calculatethemassofcopperandsilverdeposited(H=1,Cu=64,Ag=108,
1moleof gas occupies24cm3atr.t.p)

(3mks)
6. Dryhydrogenchloridegaswaspassedthroughheatedironwireasshowninthe
diagram below

a) (i) HowcantheidentityofthesubstanceburningwithflameZbeconfirmed.
(1mk)

(ii) Whatisobservedincombustiontubeduringtheexperiment?(1mk)
(iii) Writetheequationforthereactiontakingplaceinthecombustiontube.

(1mk)

27.6KCl

KNO3 13.3

Heat

Flame Z
Ironwire

DryHydrogen
chlorinegas
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(iv) Chlorinegaswaspassedovertheproductobtainedinthecombustiontubeto
give notherproductQ

a) Stateoneprecautionthatshouldbetaken.Explain (2mks)
b) IdentifyproductQ (1mk)

c) ThetotalmassofproductQformedwasfoundtobe5.3g.Calculatethevolume
of chlorinegasused.

(Cl=35.5,Fe=56,Molargasvolumeatroom temperature=2400cm3)
(3mks)

d) (i) AsolutionofhydrogenchloridegasesinwaterreactswithZinccarbonate,buta
solutionofhydrogenchlorideinmethylbenzenedoesnot.Explain

(2mks)
(ii) OnheatingAmmonium ChloridetwogasGandJwereevolvedGturnedmoist

litmus paperredandJturnedMoistlitmuspaperblue.Oncooling,the
twogases recombinedtoform awhitesolid

a) Identify (1mk)
b) WhatpropertyofAmmonium Chlorideisshowninthisexperiment?

(1mk)
7.a) Thediagram belowshowstheextractionofsulphur.

i) Nametheprocessillustratedinthediagram. (1mk)

ii) Identifythepipethroughwhichmoltensulphurflows. (1mk)
iii) Supperheatedwaterisusedinthisprocess.Howissuperheatedwaterobtained?

(1mk)
b) Thereactionofwaterandcalcium gavegasQcollectedasinthediagram below

(i) IdentifygasQ (1mk)
(ii) Explainwhythesolutionleftafterthereactionisaweakbase.

(2mks)
c) Thediagram belowoutlinesindustrialpreparationofbleachingpowder.

Chlorine
Bleachin
g
powders

L

M
N

GasQ

Water

Calcium
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(i) Givethechemicalnameofbleachingpowder (1mk)
(ii) IdentifysubstanceR (1mk)

(iii) Explainwhywaterinwhichbleachingpowderhasbeenaddedneedsalotof
soap duringwashing. (2mks)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS
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Formarkingschemes,call/Whatsapp-0746711892

INSTRUCTIONSTOCANDIDATES:
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 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Usetheinformationinthetablebelowtodeterminetherelativeatomicmassofcopper.
(2marks)

Isotope Fractionalabudance
65

Cu 0.31
29

63

Cu 0.69
29

2. Studythearrangementbelowandanswerthequestionthatfollows.
Lightedcandle
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Explainwhatwillbeobservedaftersometime. (3marks)
3. Brieflyexplainindustrialapplicationofthefollowingprocesses.

(a)Crystallisation. (1½marks)
(b)Fractionaldistillation. (1½marks)

4. FoursolutionsofpH7,2,8.5and13respectivelywereeachreactedwithcalcium turnings.
Inwhichofthesolutionswouldhydrogengasbeproduced.Explaineachcase. (3marks)

5. Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

Ion Electronicarrangement Ionicradius(nm)

Na+ 2.8 0.095

K+ 2.8.8 0.133

Mg2+ 2.8 0.065

(a)ExplainwhytheionicradiusofK+isgreaterthanthatofNa+. (1mark)
(b)AccountforthedifferenceinionicradiusofMg2+andNa+. (2marks)

6. Usethefollowingequationstodeterminetheheatevolvedwhenaluminium metalis
reactedwithiron(III)oxide. (3marks)

2Al(s)+3/2O2(g) Al2O3(s) ; H,=-1673.6jKmol-1

2Fe(s)+3/2O2(g) Fe2O3(s) ; H2=-836.8kJmol-1

7. Describehowyouwouldprepareadrysampleofzinccarbonateinthelaboratorystarting
withzincchloridesolid. (3marks)

8. ThesolubilityofsaltYat600Cis40g/100gofwaterand48g/100gofwaterat1000C.
(i)HowmuchsaltofYwouldsatulate190gofwaterat1000C. (1½marks)
(ii)150gofsaturatedsolutionofYat1000Ciscooledto600C.CalculatethemassofY
thatcrystallizesout. (1½marks)

9. Belowarethebonddissociationenergiesofsomeelements.

Bond Bonddissociation
energy

C–C 343kJmo-1

C–H 414kJmo-1

H–H 435kJmo-1

C C
(s) (g)

711kJmo-1

Usethisinformationtocalculatetheheatofreactionfor:-
2C(s)+3H2(g) C2H6(g) (3marks)

10. (I) Anoxideofcarboncontains42.8gbymassofcarbonandhasR.M.M.of28.Whatis
its

molecularformular? (3marks)
(C=12;O=16)

(II) Sulphurdioxidegaswasbubbledintoacidifiedpotassium dichromateand
iron(iii)sulphatesolutionsrespectively.Explaintheobservationsmadeineachcase.

(i)Withpotassium dichromate. (1½marks)
(ii)Withiron(III)sulphate. (1½marks)

12. Aknownvolumeofozonisedoxygendiffusesthroughasmallholein55seconds;whereas
thesameamountofoxygenmixedwithchlorinetakes67secondsunderthesame

conditions.
Determinethemolecularmassofozone.(Cl=35.5;O=16) (3marks)
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13. (a)GivethenameofthefollowingcompoundCH3CH=CHCH2CH3.(1mark)
(b)Ethaneandethenereactwithbromineaccordingtotheequationsgivenbelow.

(i)C2H6(g)+Br2(g) u.vlight C2H5Br(l)+HBr(g)

(ii)C2H4(g)+Br2(g) C2H4Br2(l)

Namethetypeofbrominationreactionthattakesplacein:-(2marks)
14. AnorganiccompoundwiththeformularC4H10Oreactswithpotassium metaltogive

hydrogengasandawhitesolid.
(a)Writethestructuralformularofthecompound. (1mark)
(b)Towhichhomologousseriesdoesthecompoundbelong. (1mark)
(c)Writetheequationforthereactionbetweenthecompoundandpotassium metal. (1

mark)
15. IntheHaberprocess,theoptimum yieldofammoniaisobtainedwhenatemperature

of4500C,apressureof200atmospheresandanironcatalystareused.

N2(g)+3H2(g) 2NH3(g) H=-92kJ.

(a) Howwouldtheyieldofammoniabeaffectedifthetemperaturewasraisedto6000C.
Explain. (2marks)

(b) Explaintheeffectontheyieldofloweringthepressurebelow200atmospheres.
(1½marks)

16. Twoexperimentswerecarriedoutasfollowsandthevolumeofhydrogengasevolved
measuredatintervalsof10secondsfor100seconds.
(i)8cm ofmagnesium ribbonwasaddedto1M HCl(aq)

(ii)8cm ofmagnesium ribbonwasaddedto0.5M HCl(aq).

Graphsofvolumeofhydrogengasevolvedagainsttimewereplottedasshownbelow.

A B
Volumeofhydrogen

Gas(cm3)

Time(mins)
(a)Whichofthegraphswasobtainedforreaction(i).Explain. (2marks)
(b)Explainthegeneralshapeofthegraphs. (1mark)

17. Theset-upbelowwasusedtopreparehydrogenchloridegasandreactitwithironpowder.
Studyitandanswerthequestionsthatfollow.
Concentratedsulphuricacid CombustiontubeIronpowderGlasswoolHeatTopump
Sodium chlorideSodium hydroxidesolution
Attheendofthereaction,theironpowderturnedintolightgreensolid.
(a)Identifythelightgreensolid. (1mark)
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(b) Atthebeginningoftheexperiment;thepHofthesolutionincontainer‘L’was
about14;attheend;thepHwasfoundtobe2.Explain. (2marks)

18. Ammoniagaswaspassedintowaterasshownbelow.

Ammonia
Gas

Water

(a) Whenaredlitmuspaperwasdroppedintotheresultingsolution;itturnedblue.
Giveareasontothisobservation. (1

mark)
(b) Whatisthefunctionofthefunnel. (1

mark)
19. Duringpurificationofcopperbyelectrolysis,1.48gofcopperweredepositedwhenacurrent

waspassedthroughaqueouscopper(II)sulphatefor2½hours.Calculatetheamountof
currentthatwaspassed.
(Cu=63.5;IF=96500C)(3marks)

20. Drawadot(.)andcross(x)diagram toshowbondingincarbon(II)oxide. (2marks)
21. Writethedischargeequations(halfequations)fortheelectrodereactionswhenmolten

sodium chlorideiselectrolysedusinggraphiteelectrodes.
Anode (1mark)
Cathode (1mark)

22. Studytheenergydiagram andthenanswerthequestionsthatfollow.



Formarkingschemes,call/Whatsapp-0746711892

(a)WhatdoesH1andH3represent

(i)H1 (1mark)

(ii)H3 (1mark)

(b) WritedowntherelationshipbetweenH1(l),H2,andH3. (1mark)
23. Completethediagram belowtoshowhowparticlesfrom aradioactivesourcecanbe

distinguishedfrom eachother.Labelyourdiagram clearly.

24. Thediagram belowrepresentsaset-upthatwasusedtoreactironwithwater.
Studyitandanswerthequestionsthatfollow.
(a)Writetheequationforthereactionthattakesplace. (1mark)
(b)Whyshoulditnotbeadvisabletousepotassium inplaceofironintheaboveset-up.(1

mark)
(c)Theglasswoolisheatedpriortoheatingofiron.Explainthisprocedure. (1mark)

25. Thefollowingdiagramsshowthestructureoftwoallotropesofcarbon.Studythem
andanswerthequestionsthatfollow.

X Y

(i) Nameallotropes (1mark)
(ii) GiveONEuseofX. (1mark)
(iii) Whichallotropeconductelectricity?Explain. (1mark)

26. Theformulabelowrepresenttheactiveingredientsinasoapandadetergentrespectively.
(i) CH3(CH)16 COO-Na+

(ii) CH3(CH2)6CHCH3CH2SO3
-Na+

(a)Explainwhy1isnotsuitableforwashingusingwaterfrom ariver. (1mark)
(b)GiveoneadvantageandonedisadvantageofII. (2marks)

27. Usethefollowingstandardelectrodepotentialstoanswerthequestionsthatfollow.

Zn2+
(aq)+2e- Zn(s) EV=-0.76

Cl2(g)+2e- 2Cl-
(aq)EV=+1.36

(a)Calculatethee.m.fofthefollowingcell:
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Zn(s)/Zn2+
(aq)//2Cl-

(aq)/Cl2(g) (2marks)
(b)Writedowntheequationfortheoverallcellreaction. (1mark)

28. (a) Suppose180cm3ofa2.0M solutionisdilutedto1.0dm3.Whatwillbethe
concentrationoftheresultingsolution. (2marks)

(b) Whyiswaternotusedtoputoffoilfires? (1mark)
29. Whensteam waspassedoverheatedcharcoalasshowninthediagram belowhydrogen

andcarbonmonoxidegaseswereformed.

Charcoal

Carbonmonoxide
Steam andhydrogengases

(a) Writetheequationforthereactionwhichtakesplace. (1mark)
(b) Nameoneuseofcarbonmonoxidegaswhichisalsoauseofhydrogengas.

(1mark)

MOIGIRLSELDORETKCSETRIALS
Paper2

1. Thegridgivenbelowrepresentspartoftheperiodictable.Studyitandanswerthequestions
thatfollow.Thelettersarenottheactualsymbolsoftheelements.

A

B G H E

J I L C

D M

Y

(i) WhatnameisgiventothefamilyofelementstowhichAandCbelong? (1mark)
(ii) WritethechemicalformulaofthesulphateofelementD. (1mark)
(iii) Whichletterrepresentsthemostreactive (2marks)

(a)Metal
(b)Non-metal

(iv) NamethebondformedwhenBandHreact.Explainyouranswer. (2marks)
(v) Selectoneelementthatbelongtoperiod4. (1mark)
(vi) IonicradiusofelementEisbiggerthantheatomicradius.Explain.(2marks)
(vii) TheelectronconfigurationofadivalentanionofelementNis2.8.8.Inducethe

positionofelementNontheperiodictabledrawnabove. (1mark)
(viii) TheoxideofGhasalowermeltingpointthantheoxideofL.Explain. (1mark)

(ix) HowdotheatomicradiiofIandCcompare.Explain. (2marks)
(x) Explainthetrendinthe1stionizationenergiesoftheelementsJ,IandL. (1mark)

2. (a) Theschemebelowshowsvariousreactionsstartingwithammonia.Studyitand
answerthequestionsthatfollow.
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(i) Listtherawmaterialsusedinthemanufactureofammonia. (1mark)

(ii) WhatcatalystisusedinstepI? (1mark)
(iii) Writeanequationforthereactionthatoccursbetweenammoniaandoxygenin

presenceofthecatalyst. (1mark)
(iv) IdentifytheprocessinstepII (1mark)
(v) Usinganappropriateequation,explainhowthereactioninstepIIIoccurs?(2marks)
(vi) WhatshouldbeaddedtosolutionKtoform solidL? (1mark)
(vii) (a) (i)WritetheformulaofcompoundJ. (1mark)
(ii) CalculatethemassofcompoundJthatwouldcontain14gofnitrogen

(H=1,N=14,O=16) (2marks)
(b) Statetwoadvantagesofammonium phosphateoverammonium nitrate.(2marks

3. (a)GivetheIUPACnamesofthefollowingcompounds. (2marks)
(i) HCCCH2CH3

(ii) H2CCHCH2C

(b) Studythefollowingdiagram andanswerthequestionsthatfollow.
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(i) Identifysubstances (2marks)
(ii) DrawthestructureofcompoundPandstateoneuse. (2marks)
(iii) WritetheequationforthereactionleadingtotheformationoftheproductsinZ.(1mark)
(iv) ShowthegeneralstructureofpolymerTandgiveitsname. (2marks)
(v) TowhichclassoforganiccompoundsdoescompoundQbelongto? (1mark)

4. Theset-upbelowrepresentselectrolysisofdilutesulphuric(VI)acid.

(a)IdentifygasesM andN (1mark)
(b)WriteanionicequationfortheproductionofgasM. (1mark)
(c)Atwhatelectrodedoesreductiontakeplace.Explainyouranswer. (2marks)
(d)Statethemostsuitableelectrodesthatcanbeusedinthisexperiment.

Explainyouranswer. (2marks)
(e)Thestandardelectrodepotentialsforsomehalfcellsaregivenbelow.

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

Cl2(g)+2e 2Cl-
(aq) +1.36

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

Ba2+
(aq)+2e Ba(s) -2.90

(i) Arrangethemetalsinorderofreactivity. (1mark)
Ag/Ag+

(aq)andBa/Ba2+
(aq) (2marks)

(iii) Whatwouldhappenifacellwithchlorineandzincions,theanodewasmade
ofzinc.Explainyouranswer. (2marks)

5.Apieceofmarblechip(calcium carbonate)isputinabeakercontainingexcessofdilutehydrochloric
acidwhichisplacedonareadingbalance.Themassofthebeakeranditscontentsisrecorded

every
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twominutes,asshowninthetable.

Time
(min)

0 2 4 6 8 10 12

Mass(g) 126.4 126.3 126.2 126.1 126.0 126.0 126.0

(a) Whyisthereacontinuouslossofmassofthereactionmixture. (1mark)
(b) Writeanequationforthereactiontakingplace. (1mark)
(c) Statetwodifferentwaysbywhichthereactioncouldhavebeenmademorerapid.(2marks)
(d) Whydoesthemassremainconstantafter8minutes. (1mark)
(e) Statetheobservationsthatwouldbemadeifafewdropsofsilvernitratesolution

Wasaddedto1cm3oftheresultingsolutionfollowedbyammoniasolution.(2marks
(f) Stateoneenvironmentaleffectthatexcesscarbon(IV)oxideintheaircauses. (1mark)

(g) Statetwousesofcarbon(IV)oxide. (2marks)
6. Inanexperimenttodeterminethemolarheatofneutralizationofhydrochloricacid

withsodium hydroride,studentsofFurahaSecondaryschoolreacted100cm3of1M
hydrochloricacidwith50cm3of2M sodium hydroxidesolution.Theyobtainedthefollowingresults.
Initialtemperatureofacid=25.00C
Initialtemperatureofbase=25.00C
Highesttemperaturereached
Withtheacid–alkalimixture=34.00C
(a) Definetheterm molarheatofneutralization. (1mark)
(b) Writeanionicequationfortheneutralizationreactionbetweenhydrochloricacid

andsodium hydroxide. (1mark)
(c)Calculate:

(i) Thechangeintemperature.(T) (1mark)
(ii) Theamountofheatproducedduringthereaction.

(Specificheatcapacityofsolution=4.2kJkg-1k-1) (2marks)
(iii) Themolarheatofneutralizationofsodium hydroxide.(2marks)

(d) Writethethermochemicalequationforthereaction. (1mark)
(e) Drawanenergyleveldiagram forthereaction. (2marks)

7. Aluminium isextractedfrom itsorebyelectrolysismethod.Thecurrentrequiredinthe
processis4,000amperes.Studythediagram andanswerthequestionsthatfollow.
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(a)Name: (3marks)

(i)ElectrolyteA

(ii)SubstanceD

(iii)ElectrodeE

(b) Namethematerialfrom whichtheelectrodesaremade. (1mark)

(c) (i)Writetheequationthatproducesaluminium metal. (1mark)

(ii)ExplainwhyEhastobereplacedfrom timetotime. (1mark)

(iii)Whyiscryoliteaddedtotheelectrolytebeforetheprocessofelectrolysis? (1mark)

(d) Nametheorefrom whichaluminium isextracted.

(e) Acurrentof25ampswaspassedthroughmoltenaluminium oxidefor36hrs.

Calculatetheamountofaluminium depositedinkg.

(Al=27,IF=96500C) (3marks)

(f) Givetwoindustrialusesofaluminium. (2marks)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

KAPSABETBOYSKCSETRIALS
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INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Statethreepropertiescommontobothammoniaandcalcium hydroxidesolutionsbut
differentfrom solutionofsulphur(IV)oxideinwater. (3mks)

2. Describeasimpletestthatcanbecarriedoutinthelaboratorytodistinguishbetween
manganese(IV)oxideandcopper(II)oxide. (3mks)

3. Writeanythreebalancedequationsofpossiblereactionsthattakeplacewhenexcess
magnesium metalisburntinair. (3mks)

4. Inthefigurebelow:

(a) NamethepartslabeledF,G,andH. (1½mks)
(b) Describeanexperimentthatwouldconfirm thatregionlabeledGisunsuitablefor

heating. (1½mks)
5. Givenamesofthefollowingprocessesusedto: (2mks)

(a)Obtainasolventfrom asaturatedsolution.
(b)Removesteam from air

F

G

H
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(c)Separatezinccarbonatefrom water
(d)Separateamixtureofnitrogenandhelium.

6. Definethefollowingterms
(a)Anion (1mk)
(b)Atomicnumber (1mk)
(c)Isotopes (1mk)

7. (a) Explainwhythefollowingcombinationofreagentsisunsuitableforthelaboratory
preparation ofhydrogen.

(i)Zinc+dilutenitricacid. (½mk)
(ii)Lead+dilutehydrochloricacid. (½mk)
(iii)Copper+Dilutesulphuricacid. (½mk)
(iv)Potassium +dilutesulphuricacid. (½mk)
(b)Thediagram belowwasusedtoobtainhydrogeninthelaboratory.

Namereagent Q.

(1mk)

8. Thediagram belowisasetupusedtoinvestigatetheeffectofheatonhydrated
copper(II)sulphate.Studythediagram andanswerthequestionsthatfollow.

(a) Whyisboilingtubeslantedasshown? (1mk)
(b) Whatisobservedintheboilingtube. (1mk)
(c) IdentifyliquidG. (1mk)

9. Inareaction,analkanolBwasconvertedtopent-2-ene
(a)GivethestructuralformulaofalkanolB. (1mk)
(b)Name(i)thetypeofreactionthatconvertsalkanolBtopent-2-ene. (1mk)

(ii)Thereagentused. (1mk)
10. Inanexperimenttostudypropertiesofcarbon,asmallamountofcharcoalisplacedina

boilingtube.5.0cm3ofconcentratednitricacidisadded.Themixtureisthenheated.

Hydrogengas

ReagentQ

Calcium metal

Clamp

Copper(II)sulpahte
crystals

Heat

LiquidG
Icecoldwater
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(a)Whatobservationsaremade? (1mk)
(b)Writeanequationforthereactionthattookplaceintheboilingtube. (1mk)

(c)Whatpropertyofcarbonisshowninthisreaction? (1mk)
11. 0.5gofManganese(IV)oxidewereaddedto50cm3of3.5M hydrogenperoxide.The

temperatureofthesolutionrosefrom 21oCto64oC.Theinformationwasrepresented
onanenergyleveldiagram asshown.

(a)Determinethenumberofmolesofhydrogenperoxidethatdecomposed.
(1mk)
(b)Calculatethemolarenthalpyofdecompositionofhydrogenperoxide.

(1mk)
(c)Onthesamesetofaxesabovesketchthecurvethatwouldbeobtainedif

manganese(IV)oxidewasnotusedandotherconditionsremainedconstant.
12. TheelectronicarrangementoftwostableionsQ2+andP2-are2.8.8and2.8.8
respectively.

(a)WritetheelectronarrangementofneutralatomsQandP. (2mks)
(b)WhatisthemostlikelystructureofanoxideelementP? (1mk)

13. Thesetupbelowwasusedbyastudent.Filterpapersoakedinpurplelitmussolution
wasplacedinthemiddleofthecombustiontube.

(i)Whatisthemainaim oftheexperiment.
(1mk)

(ii)Statethefirstobservationlikelytohavebeenmadeinthetube.Explainthe
observation. (2mks)
14. Studytheflowchartbelowanduseittoanswerthequestionsthatfollow:

Leadmetal Solution
containingPb2+

SolidR

Whiteprecipitate

2H2O2(l)

Energy
content
Kj/mole

Reactionpath

Cottonwoolsoaked
inammoniasolution

Filterpapersoakedin
purplelitmussolution

Cottonwool
soakedin
Conc.HCl

Na2SO4(aq)StepI

StepII

Fewdropsof
NaOH(aq)

StepIII

StepIV
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(a)IdentifythereagentusedinstepI. (1mk)
(b)NamesolidA. (1mk)
(c)ExplaintheobservationinstepIV. (1mk)

15. Inanexperiment1.2gofgranulatedzincwerereactedwithexcess2.0M sulphuricacid.
Thetimetakenforthereactiontobecompletedwasrecorded.Theexperimentwas
repeatedusing1.2gofzincpowder.
(a) Inwhichexperimentwasthetimetakenshorter?Explainyouranswer.

(2mks)
(b) Themassofremainingmassofzincwasmeasuredastimemoveduntilwhen
the reactionwasover.Sketchonthesetofaxesandlabelthetwocurvesobtained
that wouldrepresentthemassoftheremainingzinc (1mk)

ExperimentIrepresentsgranulatedzinc.
ExperimentIIrepresentszincpowder.

16. Whenacurrentof2.0ampereswaspassedthroughacellcontainingaqueoussolution
ofT2+ionsofmetalTfor9minutesthemassofthecathodeincreasedby
0.36g.(1Faraday=96,500coulombs)
(a) Calculatethequantityofelectricityused. (1mk
(b) DeterminetherelativeatomicmassofmetalT. (1mk)
(c) ExplainwhethermetalTislessormorereactivethanhydrogengas. (1mk)

17. 60cm3ofozone(O3)diffusedthroughasemipermeablemembranein80seconds.
Calculatethetimetakenfor90cm3ofnitrogen(IV)oxide(NO2)todiffuseunderthe
sameconditions.(O=16,N=14).
(3mks)

18. Somesaltsmaybeclassifiedasdoublesaltsorbasicsalts.Tronawiththeformula
Na2CO3.NaHCO3isanexampleofadoublesalt.Anexampleofabasicsaltisbasic
magnesium carbonatewithformulaMgCO3.Mg(OH)2.
(a)Whatismeantbyadoublesalt? (1mk)
(b)Writeequationsofreactionsthatoccurwhendilutehydrochloricacidisreactedwith:

(2mks)
(i)Trona
(ii)Basicmagnesium carbonate

19. Thethermochemicalequationbelowshowsadynamicequilibrium betweenhydrogen
iodidegasanditselements:

H2(g)+I2(g)⇌ 2HI(g) ΔH=+52.4kJ.
(a) Explainhowthefollowingchangeswouldaffecttheproductionofhydrogeniodide.

(i)increaseintemperature
(ii)decreaseinpressure. (2mks)

(b) CalculatethemolarenthalpyforformationofHI(g). (1mk)
20. Ahydratedsalthasthefollowingcompositionbymass.Ironis20.2%,oxygenis23.0%sulphuris

11.5%,water45.3%.Itsrelativeformulamassis278.Determinetheformulaofthehydratedsalt.
(Fe=56,S=32.0,O=16,H=1) (3mks)

Colourless
solution

Time
(sec)

Massof
remaining
Zn(g)
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21. Chlorinewaterisamixtureofsomeelementsandcompounds.
(a)Writedowntheformulaoftwoelementsfoundinchlorinewater. (1mk)
(b)Nameanytwocompoundsinchlorinewater. (1mkk)

(c)Stateanytwochemicalpropertiesofchlorinewater. (1mk)
22. Calculatethemassofzinccarbonatethatwouldremainif17.0gofzinccarbonatewasreacted

with50cm3of4M nitricacid.Theequationofthereactionis:
ZnCO3(g)+2HNO3(aq) Zn(NO3)2+CO2(g)+H2O(l)

(Zn=65.4,C=12.0,O=16.0) (3mks)
23. Asolutionofbromineinmethylbenzeneturnscolourlesswhenbutanegasispassedthrough
it.

(a)Whattypeofreactiontakesplace? (1mk)
(b)Writeequationofthereactionwhichtakesplace. (1mk)

24. Explainthisobservation:
Whenhydrogenchloridegasisdissolvedinwater,thesolutionconductselectricitywhile
asolutionofhydrogenchloridegasinpropanonedoesnotconductelectricity (2mks)

25. Francium Fr decaysbyemission4betaparticlestoform protactium (Pa)
(a)Writetheequationforthenuclearreactionundergonebyoneradioisotopeof

Francium. (1mk)
(b)Statetwodifferencesbetweenchemicalandnuclearreactions.(2mks)

26. Asealedglasstubecontaining250cm3ofnitrogengasatr.t.pwasimmersedinboilingwater.
Calculatethepressureinsidethetubeifthevolumeofthegasdoesnotchangedueto
expansionofglass.(Room pressure=760mmHg,room temperature=298K). (3mks)

27. (a)Writedowntheelectronarrangementforanatom ofelementUwhichhasamassnumber14
andcontains8neutrons. (1mk)
(b)Drawthestructureofanatom ofAgivenin(a)above. (2mks)

28. Chlorineandhydrogensulphidegasesintroducedintosealedtubeasshown:
(a) Statetheobservationthatwouldbemadeinthetube.Explain. (1mk)
(b) Bothchlorineandhydrogensulphidegascanbepreparedusinghydrochloricacidas

oneofthereagents.Writetwoseparateequationsshowinghoweachgascanbepreparedusing
HCl(aq)asoneofthereagentsCl2(g) (1mk)

H2S(g) (1mk)

KAPSABETBOYSKCSETRIALS
Paper2

1. (a) Whatisanore? (1mk)
(b) Nameanytwooresoflead. (1mk)
(c) Theflowchartbelowsummarizestheprocessofextractionofleadfrom achief

ore.

(i) IdentifyprocessT (1mk)
(ii) Givethenameof: (2mks)

GasN
SolidF

87

Ore Concentratedore SolidF

BlastfurnaceElectrolysis

Proces
sT

Air

GasN

CaCO3

andIron.

Waste
productJ

Pure
Lead
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(iii) GivetwofunctionsofCaCO3intheextractionprocess.
(2mks)

(iv) WriteanequationtoshowhowwasteproductJisformed.
(1mk)

(v) Pureleadcanbeobtainedbyelectrolysis.Identifytheanodeandcathodeforthe
process. (1mk)

(vi) Statetwousesoflead. (2mks)
2. Thesetupbelowwasusedtopreparechlorinegas.

(i) IdentifysolidM (1mk)
(ii) Whatistheroleofwaterintheexperiment? (1mk)
(iii) Completethesetuptoshowhowdrychlorinegascanbecollected

(2mks)
(iv) Writeachemicalequationtoshowhowchlorinegasisformed.(1mk)

(v) Chlorinereactswithcolddilutesodium hydroxidetoform ableaching
agent. Name thebleachingagent. (1mk)

(vi) Giveanequationtoshowhowchlorineformsbleachingpowder.
(1mk)

(vii) Otherthanbleaching,statetwootherusesofchlorinegas.
(2mks)

(viii) Studythediagram below.

Stateandexplaintheobservationmadeaftersometime. (2mks)
3. (a) Definestandardheatofcombustionofasubstance.
(1mk)

(b) Studytheheatsofcombustionshownbelow.
H2(g)+½O2(g) H2O(l) ΔH=-393KJMol-1

C(s)+O2(g) CO2(g) ΔH=-286KJMol-1

WaterSolidM
Heat

Conc.
HCl

KCl(aq)

Br2(g)
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C3H8+5O2(g) 3CO2(g)+4H2O(l) ΔH=-2218KJMol-1

(i) Drawanenergycyclediagram linkingheatofformationofpropanewithitsheat
of combustionandtheheatofcombustionoftheconstituentelements.
(2mks
(ii) Usetheinformationabovetocalculatetheheatofformationofpropane

(2mks)
(c) Agivenamountofpropanewasusedtoheatonelitreofwater.Thetemperature
of thewaterrosefrom 25oCto50.5oC.(S.H.Cofwater=4.2Jgk-1)

(i) Calculatetheheatchangeforthereaction.
(2mks)

(ii) Findthemassofpropaneburnt(C=12,H=1) (2mks)
(d) Calculatethecaloricvalueofpropane. (2mks)
(e) Apartfrom heatingvalue,statetwootherfactorstoconsiderwhenchoosinga

fuel. (2mks)
4. Studytheperiodicgridbelowandanswerthequestionswhichfollow.Thelettersdonot

representactualsymbolsoftheelements.

P F

S T C E U X Z

N Y

(i) TowhichcategoryofelementsdoeselementNbelong?(1mk)
(ii) ComparetheatomicradiusofelementUandX.Explain.(2mks)

(iii) AnionA3-hasaconfigurationof2.8.PlaceelementAonthegridabove.
(1mk)

(iv) Whichofthegroup1elementswillrequirethegreatestamountofenergy
to removethe outermostelectron.Explain.
(2mks)

(v) WhyiselementZusedinlightbulbs? (1mk)
(vi) WritetheformulaofthephosphateofelementT.

(1mk)
(vii) StatethetypeofstructurefoundintheoxideofelementF.

(1mk)
(ix) Whatisatomicity? (1mk)

5. Studythediagram belowandanswerthequestionswhichfollow.

Icecoldwater

LiquidMFlame
H2

LeadIIOxide
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(i) StatetwoobservationsmadewhenhydrogengaspassoverhotleadIIoxide.
(2mks)

(ii) Writetheequationforthereactionwhichoccursinthecombustiontube.(1mk)
(iii) Whatpropertyofhydrogenisshownintheexperimentabove(1mk)
(iv) IdentifyliquidM. (1mk)
(v) Whattypeofreactionoccurswhenhydrogengasreactswithbutene?

(1mk)
(vi) Statetheconditionrequiredforthereaction(v)above (1mk)
(vii) Apartfrom hydrogenperoxide,statetwootherreagentsthatcanbeusedto
prepare oxygengas. (1mk)
(viii) Writeanequationtoshowhowhydrogengasisformedfrom thereagents
chosenin (vii)above. (1mk)

6. Studytheflowchartbelowandanswerthequestionswhichfollow.

(a)Identify (3mks)
(i)GasF
(ii)LiquidH
(iii)Solid
(b)Stateoneuseofcalcium chloride. (1mk)

(c)Givetworeasonswhysuchaplantshouldbecitednearariver (2mks)
(d) Writeequationsforthereactionsoccurringinchamber: (2mks)
(i) N
(ii) S

(e) Usinganionicequation,explainhowsodium carbonateisusedtosoftenhard
water. (1mk)

(f) Explainhowammoniacalbrineisformed. (1mk)
(g) Stateoneuseofsodium hydrogencarbonate. (1mk)

7. (a)Studythereductionpotentialsbelow.
Halfcell Eθ(volts)
A2+(aq)+2e-⇌ +0.34
B+(aq)+e- ⇌ -2.92
½C2(g)+e- ⇌ +2.87

(i) Identifytheweakestoxidizingagent. (1mk)
(ii) Calculatethee.m.fofthecellthatwouldproducethehighestoutputofvoltage.

(2mks)

ChamberD SolvayTowerT Filter

ChamberS

Na2CO3

Limestone

ChamberN

Brine

GasF

H2O

SolidP

LiquidH

CaCl2
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(iii) Writethecelldiagram forthecellformedabove.
(1mk)

(b)Studytheelectrolyticcellbelow.

(i) Identifytheanodeandcathodeonthediagram. (1mk)
(ii) WriteanequationtoshowhowgasAisformed. (1mk)
(iii) Statetwochangesthatoccurintheelectrolyteaftertheexperiment.

(2mks)
(iv) Whatiselectroplating? (1mk)
(v) Writetheequationattheanodeifcopperelectrodeswereused.

(1mk)
(vi) Inelectrolysisofdilutemagnesium sulphate,usinginertelectrodes,acurrentof

2A waspassedfor1¼hours.Calculatethevolumeofthegasproducedattheanode
at s.t.p.(1F=96500,M.G.V=22.4L) (3mks)
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Graphiteelectrodes

DCsource

CopperIIsulphateSolution

GasA
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INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Theatomicnumberofsulphuris16.Writetheelectronarrangementofsulphurin
the following: (2Marks)

(a)H2S;
(b)SO3

2-;
2. Stateoneuseofsodium hydrogencarbonate. (1Mark)
3. Calcium oxidecanbeusedtodryammoniagas.

(a)Explainwhycalcium oxideisnotusedtodryhydrogenchloridegas. (2
Marks)

(b)Nameonedryingagentforhydrogenchloridegas. (1Mark)
4. Usingdots()andcrosses(x)torepresentelectrons,show bondinginthe

compounds formedwhenthefollowingelementsreact:(Si=14,Na=11,Cl=17).
(a)Sodium andchlorine. (1Mark)
(b)Siliconandchlorine. (1Mark)

5.Zincoxidereactswithacidsandalkalis.
(a)Writetheequationforthereactionbetweenzincoxideand:

(i) Dilutesulphuricacid. (1Mark)
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(ii) Sodium hydroxidesolution. (1Mark)
(b)Whatpropertyofzincisshownbythereactionsin(a)above? (1Mark)

6.Determinetheoxidationstateofsulphurinthefollowingcompounds. (2Marks)
(a)H2S
(b)Na2S2O3

7.AcertaincarbonateXCO3,reactswithdilutehydrochloricacidaccordingtotheequation
givenbelow:
XCO3(s)+2HCl(aq) XCl2(aq)+CO2(g)+H2O(l)

If4gofthecarbonatereactscompletelywith40cm3of2M hydrochloricacid,calculate
therelativeatomicmassofX.(C=12.0,O=16.0,Cl=35.5). (3Marks)

8. (a)Distinguishbetweenadeliquescentandainflorescentsubstance. (2Marks)
(b)Giveoneuseofhygroscopicsubstancesinthelaboratory. (1

Mark)
(a)Whatismeantbytheterms: (2Marks)

(i) Isotopes
(ii) Massnumber
(b)TheformulaeforachlorideofphosphorusisPCl3.Whatistheformulaofits

sulphide?
(1Mark)

9.Whatisthenamegiventoeachofthefollowing:
(a)Abilityofametaltobemadeintoasheet; (1Mark)
(b)Minimum energyrequiredforachemicalreactiontostart; (1Mark)
(c)Typeofforcethatholdsmoleculesofargontogether? (1Mark)

10. Draw thestructuresand givethenamesofthreealkaneshaving molecular
formulaof C6H12. (3Marks)

11. Abeakercontained95.0cm3ofaqueouscopper(ii)sulphateat43.70C.Whena
scrapironmetalwasaddedtothesolution,thetemperatureroseto49.60C.

(a)Writeanionicequationforthereactionthattookplace. (1Mark)
(b)Giventhatthemassofcopperdepositedwas5.83g,calculatethemolarenthalpy

changeinKJmole-1.(Specificheatcapacityofsolution=4.2Jg-1k-1,densityof
solution=1.0gcm-3,Cu=63.5). (2
Marks)

12.a)DrawthestructureofcompoundKformedinthefollowingreaction. (1Mark)

................................................................................................................................................
b) GiveoneuseofcompoundK. (1Mark)

13. a)Whatismeantbyallotropy? (1Mark)
b)Thediagram belowshowsthestructureofoneallotropesofcarbon.

i) Identifytheallotrope (½Mark)
ii) Stateonepropertyoftheaboveallotropeandexplainhowitisrelatedto
its structure. (1½Mark).

14. Pentaneandethanolaremiscible.Describehowwatercanbeusedtoseparatea
mixtureofpentaneandethanol. (3Marks)

15. Intheredoxreactionbelow:

H H O O

nH–N–(CH2)6–N–H+nHO-C–(CH2)4-C-OH CompoundK+
2nH2O
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2H+
(aq)+Cr2O7

2-
(aq)+3SO2(g) Cr3+

(aq)+3SO4
2-

(aq)+H2O(aq)

Identifythereducingagent,explainyouranswer. (2Marks)
16. 60cm3ofoxygengasdiffusedthroughaporousholein50seconds.Howlongwill

it take80cm3ofsulphur(iv)oxidetodiffusethroughthesameholeunderthesame
conditions(S=32.0,O=16). (3Marks)

17. Calculatetheheatofformationofpropanefrom thefollowingdata. (2Marks)
C(s)+O2(g) CO2(g),ΔH=-406KJmol-1

H2(g)+½O2(g) H2O(l),ΔH=-286KJmol-1

C3H8(g)+5O2(g) 3CO2(g)+4H2O(l),ΔH=-2209KJmol-1

18. a)FindthevalueofAandBinthefollowingequation. (1Mark)

234

90
X

A

B
Y+-1e-

b) Acertainradioactiveelementhasahalf-lifeof6000years.Howlongdidittake
to decayuntilonly25%oftheoriginalamountremained? (2
Marks)

19. a)Differentiatebetweenthermosofteningandthermosettingplastics.(1Mark)
b)Inthetestforthechloridewasinsolution,alittlernitricacidisaddedfollowedby

silver
nitratesolution.Whyisnitricacidadded? (1Mark)

Thestructureofethanoicacidis:

Whatisthetotalnumberofelectronsusedforbondinginamoleculeofethanoicacid?
Givereasons. (2Marks)

20.Whenafewdropsofaqueousammoniawereaddedtocopper(ii)nitratesolution,alight
blueprecipitatewasformed.Onadditionofmoreaqueousammonia,adeepblue
solutionwasformed.
Identifythesubstanceresponsibleforthe:
(a)Lightblueprecipitate (1Mark)
(b)Deepbluesolution (1Mark)

21.Whenacurrentof0.82Awaspassedfor5hoursthroughanaqueoussolutionofmetal
Z, 2.65gofthemetalwasdeposited.DeterminethechargeontheionsofmetalZ.(1
faraday=96500coulombs;relativeatomicmassofZ=52). (3Marks)

22.Thestandardreductionpotentialsoftwohalfcellsare:
Ag+

(aq)+e- Ag(s);Ei=0.86V
2H2O(l)+2e- H2(g)+2OH-

(aq);Ei=0.89V.
(i) Calculatethee.m.fofthecellformedbytheabovetwohalf-cells (1Mark)
(ii) Drawalabelleddiagram ofanelectrochemicalcellthatcanbeconstructedusing

thetwohalf-cells. (3Marks)
23.TheionisationenergiesforthreeelementsX,Y,andZareshowninthetablebelow:

Element X Y Z

Ionisationenergy
(KJ/mole)

419 318 394

(a)Whatismeantbyionisationenergy? (1Mark)
(b)Whichelementisthestrongestreducingagent?Giveareason. (2Marks)

HH

O

C C

O

H

O H
H

H
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24. a)Whatconditionisnecessaryforanequilibrium tobeestablished? (1Mark)
b)Whencalcium carbonateisheated,theequilibrium shownbelowisestablished

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

How wouldthepositionoftheequilibrium beaffectedifasmallamountofdilute
potassium hydroxideisaddedtotheequilibrium mixture?Explain. (2
Marks)

25. Someanimalandvegetableoilsareusedtomakemargarineandsoap.Givereagents
and conditionsnecessaryforconvertingoilsinto:
(a)Margarine (2Marks)
(b)Soap (1Mark)

26. Classifythefollowingprocessesaseitherchemicalorphysical.
(3Marks)

Process Typeofchange

(a)Souringofmilk

(b)Obtainingbutanefrom crudeoil

(c)Heating copper(ii)sulphate
crystals

27.Asampleoffertiliserissuspectedtobecalcium ammonium nitrate.Describechemical
testsforeachofthefollowingionsinthesample.
(a)Calcium ions (2Marks)
(b)Ammonium ions (1Mark)

28.Statethetwoionsthatcausehardnessinwater. (1
Mark)

29.Thediagram belowrepresentsanincompletepaperchromatogram ofpuredyesX,Y,Z
andmixtureW.

MixtureW containsdyesYandZonly.Completethechromatogram toshow how
mixture

W separates. (2Marks)

BAHATIGIRLSKCSETRIALS
Paper2

1. ThetablebelowgivesinformationonfourelementsbylettersA,B,CandD.Study
it andanswerthequestionsthatfollow.Thelettersdonotrepresenttheactual
symbolsoftheelements.

Element Electronic Atomicradius(nm) Ionicradius(nm)

W X Y Z
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arrangement

A 2.8.2 0.136 0.065

B 2.8.7 0.099 0.181

C 2.8.8.1 0.203 0.133

D 2.8.8.2 0.174 0.099

(a)Whichtwoelementshavetwosimilarchemicalproperties?Explain. (2
Marks)

(b)WhatisthemostlikelyformulaoftheoxideofB? (½
Mark)

(c)Whichelementisanon-metal? (1Mark)
(d)Whichoneoftheelementsisthestrongest.

(i) Reducingagent? (1Mark)
(ii) Oxidisingagent? (1Mark)

(e)ExplainwhyionicradiusofDislessthanthatofC. (1Mark)
(f)ExplainwhytheionicradiusofBisbiggerthanitsatomicradius. (1Mark)
(g)Givethechemicalfamilytowhichtheelement.

(i)AandDbelong (½Mark)
(ii)Bbelong (½Mark)
(iii)Cbelong (½Mark)

(h)StateanytwousesofelementB. (1Mark)
2. Studythediagram belowandanswerthequestionsthatfollow.

Whensomehydrogengasisallowedintothewaterandthemixturestirredthebulb
lightsupandgasesXandYareformed.

(a)NamegasX Q(½Mark)
gasY (½Mark)

(b)Writethechemicalequationsofhoweachofthegasesisformed.
GasX (1Mark)
GasY (1Mark)

(c)StateanytwousesofgasX. (1Mark)
(d)Explainwhythebulbdoesnotlightbeforethehydrogenchloridegasisletinto

water. (1Mark)

Switc

Battery

Bulb

GasYGasX

Water

HClgas

Graphite



Formarkingschemes,call/Whatsapp-0746711892

(e)ExplainusingequationswhythevolumeofgasXislessthanthatofgasY.(2
Marks)

3. Theextractionofaluminium from itsoretakesplaceintwostages,purification
stageandelectrolysisstage.Thediagram belowshowsthesetupfortheelectrolysis
stage.

(a)Nametheorefrom whichaluminium isextracted. (½Mark)
(b)Nameoneimpuritywhichisremovedatpurificationstage. (½Mark)
(c)Labelonthediagram eachofthefollowing:

Anode (½
Mark)
Cathode (½Mark)
Regioncontainingtheelectrolyte (½Mark)

(d)Themeltingpointofaluminium oxideis20540Cbutelectrolysisisdonebetween
8000C-9000C.

(i)Whyistheelectrolysisnotcarriedoutat20540C.? (1
Mark)

(ii)Whatisdonetolowerthetemperatureoftheelectrolysiscellto8000C-
9000C? (1Mark)

(iii)Thealuminium whichisproducedistappedoffasliquid.Whatdoesthis
implyaboutitsmeltingpoint? (1
Mark)

(e)Atypicalelectrolysiscellusesacurrentof40000ampheres.Calculatethemass
(inkilograms)ofaluminium producedinonehour. (2
Marks)

4. Thetablebelowgivesthevolumeofthegasprovidedwhendifferentvolumesof
2M hydrochloricacidwerereactedwith0.6gofmagnesium powderatroom
temperature.

Volume of 2M hydrochloric
acid(cm3)

Volumeofgas(cm3)

0 0

10 240

20 480

30 600

40 600

50 600

(a)Writeanequationforthereactionbetweenmagnesium andhydrochloric
acid, (1Mark)

Molten
Aluminium
liquid
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(b)Onthegridprovided,plotagraphofthevolumeofgasproduced(verticalaxis)
againstthevolumeofacidadded(notethereactioncomestocompletion,the
volumeofthegasproduceddirectlyproportionaltothevolumeoftheacid
added). (3Marks)

(c)From thegraphdetermine:
(i)Thevolumeofthegasproducedif12.5cm3 of2M hydrochloricacidhadbeen

used.
(1Mark)

(ii)Thevolumeof2M hydrochloricacidwhichwhenreactedcompletelywith0.6gof
magnesium powder. (1Mark)
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(d) Onthesamegraphpapersketchthecurveofthereactionwhenreacted
with,

(i) 0.6gofmagnesium ribbonwereusedinsteadofmagnesium powderwith
2M hydrochloricacid. (1Mark)

(ii) 3M hydrochloricacidwasusedinsteadof2M hydrochloricacid. (1
Mark)

(iii) 0.6gofmagnesium powderwereusedwith2M hydrochloricacidata
lower temperaturethantheoriginaltemperatureofthe2M hydrochloric
acidinthe firstcase (1Mark)

(e) Giventhatonemoleofthegasoccupied24000cm3atroom temperature,
calculatetherelativeatomicmassofmagnesium. (2Marks)

(f) Stateandexplaintheeffectontherateofbubblingofthegasif:
(i) 0.6gofMagnesium ribbonwasusedinsteadofmagnesium powder.(1

Mark)
(ii) 3M hydrochloricacidwasusedinsteadof2M hydrochloricacid. (1

Mark)
(iii) When0.6gofmagnesium powderisused2M hydrochloricacidatalower

temperatureinsteadofthetemperatureoftheinitialexperiment.(1Mark)
5. Petrol(octane)along hydrocarbon alkanecan beconverted to etheneand

hydrogen gasmixturesasfollows:
C8H18(l) 4C2H4(g)+H2(g)

Octane ethene hydrogen
(a) (i)Whatdowecalltheprocessbywhichtheproductsareobtainedfrom

octane? (½Mark)
(ii)Givetwoconditionsneededinthisreaction. (1Mark)

(b)Unleadedfuelisnowwidelyusedandhastobeusedinmoderncarsfittedwith
catalyticconverters.
(i)Statethemeritsofunleadedpetrolover‘leaded’petrol. (1Mark)
(ii)Whatistheroleofthecatalyticconverter? (1Mark)
(iii)Whywouldn’ttheconvertersworkwithleadedpetrol? (1Mark)
(iv)Listfourairpollutantsproducedbyleadedpetrolfuelusedinautomobile

enginesoranyotherpetrolpropelledengine. (2Mark)
6. A naturalelementrepresented by letterY has two types ofatoms.The

compositionoftheparticlesisassummarisedbelow:

Typeofatom Nucleonspresent %composition

63

29
Y

65

29
Y

29,34
29,_____

69.1
30.9

(a)Completethemissingnumber. ( ½
Mark)

(b)Whatisthenameassignedtothesetwotypesofatoms? (½Mark)
(c)Whichatom hastheleastpercentageofabundance? ( ½

Mark)
(d)CalculatetherelativeatomicmassofY. (2

Marks)
(e)Explainwhatismadebynuclearparticlesgivingexampleswherepossible.

(1½Marks)
7.a)Stategraham’slawofgasdiffusion. (1Mark)
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b)60cm3ofoxygengasdiffusesthroughaporousplugin50seconds.Howlongwould
ittake60cm3ofsulphur(iv)oxidegastodiffusethroughthesameplugunderthesame
condition?(S=32,O=16). (2
Marks)

8.BelowisalistofpotentialdifferencesobtainedwhenmetalsX,Y,Z,KandLareusedin
thefollowingelectrochemicalcell.
Metal(s)/metalion(aq)//copper(ii)ions/copper.

Metal Eθ
(volts)

X(Valence2) -1.10

Y -0.46

Z 0.00

K +0.45

L(Valence2) +1.16

(a)WhatismetalZ?Explain. (1Mark)
(b)Whichtwooftheabovemetalsinanelectrochemicalcellwouldproducethelargest

electromotiveforceacrossthecell?Whatisthiselectromotiveforce? (2Marks)
(c)Writethecellequationofthepairofmetalsthatwillproducethelargestpotential

difference. (1Mark)
(d)Writethecellequationofthepairofmetalsthatwillproducethelargestnegative

potentialdifference.Determinethisvoltage. (3
Marks)

9. a) Amassof56gasaturatedsolutionofsaltXat250Cyield14gofthesolidwhen
evaporatedtodryness.Whatisthesolubilityofthesaltat250C.

(2Marks)
b)Brominereactswithhydrogentoform hydrogenbromidegasasshownbelow:
H2(g)+Br2(g) 2HBr(g) ΔH=-128Kj
(i)Determinethemolarheatoftheabovereaction. (1Mark)
(ii)Writetheequationfortheabovecasethatshowthemolarheatofformation

ofhydrogenbromidegas. (½Mark)
c)Stateandexplaintheeffectofthefollowingontheequilibrium ofthereaction

indicatedbelow.
H2(g)+Cl2(g) 2HCl(g)ΔH=-108KJ.

(i)Increaseinpressure. (1Mark
(ii)Increaseintemperature. (1Mark)
(iii)Removalofchlorinegas. (1Mark)

10. a)AsampleofmassofXgrammesofaradioactiveisotopedecaysto50grammes
in100

days.Thehalflifeoftheisotopeis25days.Calculatetheinitialmassoftheisotope
X.

2Marks)
Studytheschemegivenbelowandanswerthequestionsthatfollow;

H2O

Excess

StepVIII

Step Step

Step

StepI

StepLimitedair

Step

CH2 Substance

C2H6

C2HsCOONa

CH2

CH2
R

Liquid

GasL

GasQandliquid
P

CH
CH
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a) Namethereagentsusedin:
b) Identifysubstance:

c) Drawstructuralformulaforthefollowingsubstances
(½Mark)

d) StateonedisadvantageofcontinueduseofsubstanceK. (½Mark)
11. a) 0.1moleofsodium chloridewasdissolvedin100cm3ofwater.Calculate

the concentrationofthisaqueoussolutioningramsperdm3(Na=23,Cl=35.5).
(2Marks)

b)Drawreactioncyclesforthecasesshownbelow. (2Marks)
S(s)+½O2(g) SO(g)

SO(g)+½O2(g) SO2(g)
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Question Maximum score Candidate’sscore

Score1-29 80

1. Definethefollowingterms (3mks)
(a) Isotopes
(b) Massnumber

(c) Isobars
2. Calcium oxidecanbeusedtodryhydrogenchloridegas.

(a)Explainwhycalcium oxideisnotusedtodrychlorinegas (2mks)
(b)Nameonedryingagentforhydrogenchloridegasotherthantheonenamed

above (1mk)
3. (a)Giveareasonwhyammoniagasishighlysolubleinwater. 1mk)

(b)Thestructureofammonium ionisshownbelow

H
H

Namethetypeofbondrepresentedinthediagram byN
H………………………

(1mk)
4. Thegraphbelowshowspartofatemperature–timecurveobtainedwhensolids

naphthalene washeated.

Temperature L
oC R

J

Time(min)

(a)Explainwhathappenstothenaphthalenemoleculesalongthecurves.

H

N

H
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(i)JR (1mk)
(ii)RL (1mk)

5. (a)Definetheterm standardenthalpyofformationofasubstance (1mk).
C3H8+SO2 3CO2+4H2OΔH =-1202Kjmol-1

C(s)graphite + O2 CO2ΔH =-394Kjmol-1

H2(g)+½O2 H20 ΔH =286KJmol-1

Usingtheabovethermochemicalequations:
(b) Nametwotypesofheatchangesrepresentedby ΔH3 (1mk)
(c) Usinganenergycyclediagram,calculatethemolarenthalpyofformation

of propane (2mks)

6. Thediagram belowillustrateshowsulphurisextractedbyfraschprocess

Ground
level

Sulphur
beds

(a)Labelthepipethroughwhichsuperheatedwaterispumpedin
(1mk)

(b)Theequationbelowshowstheoxidationofsulphur(IV)oxidetosulphur(VI)
oxideincontactprocess.
2SO2(g)+ O2(g) 2SO3(g)ΔH=-196Kjmol-1

(i) Nameonecatalystforthisreaction
(1mk)

(ii) Stateandexplaintheeffectontheyieldofsulphur(VI)oxidewhen
Ithetemperatureisincreased (1mk)
II theamountofoxygenisincreased(1mk) (1mk)

7. Bothdiamondandgraphitehavegiantatomicstructures.Explainwhydiamondishard
whilegraphiteissoft.
(2mks)
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8 (a)Usingdot(.)andcrosses(x)torepresentelectrons,showbondinginthecompounds

formed when thefollowingelementsreacts.(C-=6,Na=11,F=9)

(a)Sodium andfluorine (1mk
(b)Carbonandfluorine (1mk)

9 Thelistbelowgivestheformulaeofsomeorganiccompounds.Useittoanswerthe
questionsthatfollow

I CH3CH2CH2CH2OH
II CH3CH2CH3

O
II

III CH3CH2CH2 C OH

IV CH3CH2CH2CH3

10. Thetablebelowgivesthesolubilityofpotassium bromideandpotassium sulphateat
0ocand 40oC

Substance Solubilityg/100gH2Oat

0oc 40oC

Potassium bromide 55 75

Potassium sulphate 10 12

Whenanaqueousmixturecontaining60gofpotassium bromideand7gpotassium
sulphate in100gofwaterat80ocwascooledto0oC,somecrystalswereformed

(a) Identifythecrystals (1mk)
(b) Determinethemassofthecrystals (1mk
(c) Namethemethodusedtoobtainthecrystals (1mk

11. Thediagram belowshowsaset-upusedbyastudentinanattempttoprepareand
collect oxygengas.

(a) Completethediagram bycorrectingthemistakesinthesetups (2mk)
(b) IdentifysolidP (1mk)

12. Thetablebelowgivesinformationaboutthemajorcomponentsofcrudeoil.Studyit
andanswerthequestionsthatfollow.
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Components BoilingpointoC

Gases Below40

Petrol 40-175

Kerosene 175-250

Dieseloil 250-350

Lubricatingoil 350-400

Bitumen Above400

(i) Whichofthecompoundsofcrudeoilhasmoleculeswiththehighestnumberof
carbon atoms?

Explain (1mk)
(ii) Nametheprocessyouwouldusetoseparateamixtureofdieselandpetrol

(1mk)
(iii) WhatconditioncouldcauseapoisonousgastobeformedwhenKeroseneis

burnt (1mk)
13 Inordertodeterminethemolarheatofneutralizationofsodium hydroxide100cm3of

1M sodium hydroxideand100cm3of1M hydrochloricacid,bothatthesameinitial
temperatureweremixedandstirredcontinuouslywithathermometer.Thetemperature
oftheresultingsolutionwasrecordedafterevery30secondsuntilthehighest
temperatureofthesolutionwasattained.Thereafterthetemperatureofthesolution
wasrecordedforfurthertwominutes
(a) Writeanionicequationforthereactionwhichtookplace (1mk)
(b) Thesketchbelowwasobtainedwhenthetemperaturesofthemixturewere

plotted againsttime.Studyitandanswerthequestionsthatfollow

Temperature Y2

oC

Y3

Time(sec)

i) WhatisthesignificanceofpointY2 (1mk)
ii) Explainthetemperaturechange (1mk)
(a) BetweenY1andY2

(b) BetweenY2 andY3 (1mk)
14. Foreachofthefollowingexperiments,givetheobservations,andthetypeofchange
that

occurs(Physicalorchemical)

Experiment Observation Typeofchange

Afewdropsofconcentrated
sulphuricacidaddedtosmall
amountsofsugar

AfewcrystalsofIodineare
heatedgentlyinatesttube

Afewcrystalsofcopper(II)
Nitrateareheatedstronglyina
testtube.

Y1
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15. Inthelab.Ammoniagasispreparedbyheatinganammonium saltwithanalkali.
(a) Whatismeantbytheterm alkali (1mk)
(b) i)Explainusingthephysicalpropertiesofthegas,whyammoniaisnotcollected

(i)Overwater (1mk
(ii)Bydownwarddelivery (1mk)

16 Thesetupbelowwasusedtopreparenitricacid

Sodium

cold
water
Nitrate

(a) GivethenameofliquidT(1mk)T (1mk)
(b) Writetheequationforthereactionwhichtookplaceinthereactionflask

(1mk)
(c) Explainwhynitricacidisstoredinadarkbottle

(1mk)
17. Studythediagram belowandanswerthequestionsthatfollow.

Gasx
Gasy

Whensomehydrogenchloridegasisallowedintowaterandthemixturestirred,thebulb
lights andgassesXandYareformed (2mks)
(a) Name

(i)GasX
(ii)GasY

Hydrogen
Chloride
gas

Glasscell

Carbon
electrode

Bulb

D.C
Supply

LiquidT

Nitric
acid
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(b) Explainwhythebulbdoesnotlightbeforethechloridegasisletintothewater
(2mks)

18 ThetablebelowgivesinformationonfourelementsrepresentedbyKLM &N.Studyit
and

answerthequestionsthatfollow.Thelettersdonotrepresenttheactualsymbolsofthe
elements.

Elements Electron
arrangement

Atomicradius Ionicradius

K 2,82 0.136 0.065

L 2,8,7 0.099 0.181

M 2,8,8,1 0.203 0.133

N 2,8,8,2 0.174 0.099

(a) Whichtwoelementshavesimilarchemicalproperties? Explain
(2mks)

19. Thetablebelowgivesreductionpotentialsobtainedwhenthehalf-cellsforeachofthe
elementsrepresentedbyA,B,C,DandEwereconnectedtoacopperhalf-cellasthe
referenceelectrode.

Metal ReductionPotential
(Volts)

A -1.10

B -0.47

C 0.00

D +0.45

E +1.16

(a)WhatiselementClikelytobe?Giveareason
(2mks)

(b)Whichofthemetalscannotbedisplacedfrom thesolutionofitssaltbyanyother
metalinthetable.Giveareason
(2mk)

(c)MetalBandDwereconnectedtoform acellasshownbelow

D
B

D+(aq)
B+(aq)

Saltbridge

WritetheequationforthehalfcellreactionthatoccuratmetalBelectrode
(1mk)

20. Thegraphbelowshowsthebehaviourofafixedmassofagasatconstanttemperature

Saltbridge
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Pressure
Atmospheres

Volume(litres)

(a) Whatistherelationshipbetweenthevolumeandthepressureofthegas
(1mk)

(c)3litresofoxygenatoneatmospherespressurewerecompressedtotwo
atmospheres
Pressureatconstanttemperature.Calculatethevolumeoccupiedbytheoxygen

gas (2mks)
21 Studytheflowchartbelowandanswerthequestionsthatfollow

ExcessCl2

u.v
Step2

(a) IdentifyW andP (2mks)

(b) Whatnameisgiventothetypeofhalogenationreactioninstep2.

(1mk)

22 (a)Definetheterm half-lifeasusedinradioactivity (1mk)
(b)100gofaradioactivesubstancewasreducedto12.5gin15.6years.Calculateone

half-lifeofthesubstance
23 (a)Definetheterm oxidationstate.
(1mk)

(b)Calculatetheoxidationstatesofchromium andmanganeseinthefollowingions.
(2mks)

(i)Chromium inCr2O7
2-

(ii)ManganeseinMnO4
-

24 Writeonestructuralformulaeof
(i)Methanol 1mk)
(ii)Methanoicacid (1mk)
(b)Writetheequationforthereactionbetweenmethanoicacidandsodium hydroxide

(1mk)
(c)Nametheproductformedwhenmethanolreactswithmethanoicacid (1mk)

(d)Stateoneconditionnecessaryforthereactionin(c)totakeplace(1mk)
25. Inanexperimenttoelectroplateacopperspoonwithsilver,acurrentof0.5Awaspassed
for 18 minutes.Calculatetheamountofsilverdepositedonthespoon(IF=96500

W

Na2co3

P
CCl4
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coulombs ,Ag=108) (3mks)

KABARAKHIGHSCHOOLKCSETRIALS
Paper2

1. Thetablebelowshowsresultsrecordedonanexperimentcarriedoutto
determine thesolubilityofpotassium nitrate.

Temperature(oC) 20 30 40 50 60 70 80 90

Solubilityingper
100gofwater

32 46 64 86 110 138 169 202

(a)
(b) Usethedataabovetoplotagraphofsolubilityagainsttemperatureonthe

grid
Provided

(3mks)

(b) From thegraphdeterminethesolubilityofpotassium nitrateat
(2mks)

(i) 25oC
(ii) 83oC
© Whatmassofpotassium nitratewillcrystallisewhenasaturatedsolutionis
cooled from 75oCto20oC. (2mks
(d) Onthesameaxissketchagraphshowinghowsolubilityofchlorinegasvaries
with

temperature (1mk)
(e) Thetablerepresentsresultsonfoursamplesofwater.Studyitananswerthe

questionsthatfollows.

Sampleof
water

Dropsofsoapusedtoproduce
lather

Before
boiling

Afterboiling

A 20 10

B 3 3
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C 15 3

D 20 20

(i) Whichsampleislikelytobetemporaryhardwater?Explain
(2mks)

(ii) Give2advantagesofhardwater (2mks)
2 (a)Drawthestructuralformulaeofthefollowingcompounds (3mks)

(i) 2methylpropene
(ii) Butan–2-ol
(iii) 2-3-dimethylButane
b) Statetheobservationmadewhencompound(ii)in(a)aboveisreactedwitha
piece ofSodium metal (1mk)
c) Compounds(i)and(ii)in(a)abovebelongtodifferenthomologousseries

I. whatisahomologousseries (1mk)
II.GiveachemicaltestthatwilldistinguishButan-2-olfrom butanoicacid (2mks)

(c) Writeanequationforthecompletecombustionofethanegas.
(1mk)

(d) Studytheflowchartbelowandanswerthequestionsthatfollows.

cl2(g) StepI
StepII

StepIII

Polymensation

(i) GivethereagentsandconditionsforstepIItooccu (2mks)
(ii) GivetheindustrialimportanceofstepII (1mk)

(iv) Namethecompounds (2mks)

3 ThesetupbelowwasusedtoprepareandcollectadrysampleofgasX.Studyitand
answer

thequestionsthatfollow.

IdentifygasX……………………… (1mk)
(a)Completethesetuptoshow

ArticleI.
D

Ethene

ArticleIII.
C

ArticleII.
Ethane

Con.Hclacid

Potassium
potassium

manganate
(VII)
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a)IdentifygasX (1mk)
(b)CompletethesetuptoshowhowgasXisdriedandcollected. (3mks)
(c)Writeanequationfortheabovereaction. (1mk)
(d) Anaqueoussolutionofzincsulphateiselectrolysedusingplatinum electrodes.

State andexplainwhathappenstotheconcentrationofzincsulphate (2mks)
(e) Statetheratiooftheproductsoftheanodeandcathodeusingtheequations

(2mks)
(f) Giveoneuseofelectrolysis (1mk)
(g) Whatisanodizationofaluminium (1mk)

4 Thediagram belowrepresentsasetupthatcanbeusedtoprepareandcollect
Nitrogen (IV) oxide.

NamegasP (1mk)

(a)Writeanequationforthereactionthattakesplace (1mk)
(b)GiveTwoobservationthatwouldbemadeintubeS 2mks)
(c)WhatpropertyofNitrogen(IV)oxidemakeitpossibleforitscollectionasshown

above.
(2mks)

(d) WhyisitnotadvisabletouseotherNitrates (1mk)
(e)WriteanequationshowingareactionofNitrogen(IV)oxideandwater (1mk)
(f)Explainthefollowingobservation,apieceofburningmagnesium isloweredinagas

jarfullofNitrogen(IV)oxideitcontinuestoburnformingawhitesolidanda
colourlessgas.

(2mks)
(i)Namethewhitesolid (1mk)
(ii)Namethecolourlessgas (1mk)

5. Studythetablebelowandanswerthequestionsthatfollow.Thelettersdonot
represent theactualsymbolsofelements.

(a) Choosethemostreactivenon-metal
(1mk)

OnthegridindicatethepositionofelementXwhoseionisX-2andhasan
electron

B C
K H

A
D

F G
E

Freezingmixture

GasP

Tube
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Arrangementof2,8 (2mks)
(b)WritetheformulaeofthecompoundformedbetweenGandD. (1mk)
(c)WhatisthefamilynameofE,G,H (1mk)
(d)HowdoestheelectronegativityofE,G,andHvary? Explain (2mks)
(e)ComparethereactivityofAandwaterandthatofCandwater (2mks)
(f) NamethetypeofoxideformedbyB (1mk)
(g)GiveoneuseofelementF (1mk)

6 (a)Nametheprocessinwhichsodium metalisextracted (1mk)
(b)Whatisthefunctionofcalcium chlorideduringextractionofsodium metal(1mk)
(c)Writeanequationforthereactiontakingplaceattheanode (1mk)
(d)Apartfrom liquidsodium whatelsecanbecollectedatthecathode,andhowisit
separatedfrom sodium . (2mks)
(e) Calculatethevolumeofhydrogengasproducedats.t.pwhen1.15gofsodium

metalreactwithwater.(Na=23,molargasvolume=22400cm3)(3mks)
(f) (i)Stateoneenvironmentalhazardthatiscausedduringextractionofsodium

metal (2mk
(ii)Give2usesofsodium metal (2mks)

7 (a) Definethefollowingterms (2mks)
(i) Duplet
(d) Hydrogenbonding
(b)Belowisaflowchart.Studyitandanswerthequestionsthatfollow:-

Step1 ReagentY
StepIII

H20 H2O
StepII

(i) NametheprocessinstepI (1mk)
(ii) NamecompoundR (1mk)

ReagentY (1mk)
(iii) WriteequationforthereactioninstepII (1mk)
(c) Explainwhy0.1M hydrochloricacidhasapHof1while0.1M ethanoicacidhasa

pH of3
(2mks)

(d) (i)Writedowntheobservationmadewhenasampleofcopper(II)carbonateis
heatedinatesttube (1mk)

(ii)Writeanequationfortheactionofheatoncopper(II)carbonate
(1mk)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

Limestone

Quicklime
R
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SACHOHIGHSCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. (a)Defineisotope? (1mk)
(b)Silverexistsnaturallyas and only.Determinetherelative

atomicmassofsilveriftheyhavesameabundance
(2mks)

2. AnorganiccompoundisbelievedtohavethestructureCH3CH2CH=CHCOOH.
Give tworeactionswhichcanbeusedtocharacterizethecompound.
(3mks)

3.

107
47Ag

109
47Ag

AgNO3
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(a) GiveoneobservationmadewhenAgNO3solidisheated. (1mk)
(b) Completethediagram abovetoshowhowtheproductsis/arecollected.

(2mks
4. Thefigurebelowshowsthebehaviourofemissionsbyaradioactiveisotopex.Useitto

answerthequestionfollow.

(a) ExplainwhyisotopeXemitsradiations. (1mk)
(b) NametheradiationlabeledT (1mk)

(c) ArrangetheradiationslabeledPandTintheincreasingorderofabilitytobe
deflected byanelectricfiled. (1mk)

5. Identifythespeciesthatactsasabaseinthereversereactiongivenbelow.Givea
reason. (2mks)

HSO4
-
(aq)+OH-

(aq) ⇌ SO4
2-

(aq)+H2O(l)

6. Agivenvolumeofozone(O3)diffusedfrom acertainapparatusin96seconds.Calculate
thetimetakenbyanequalvolumeofcarbon(IV)oxidetodiffuseunderthesame
conditions.
(C=12,O=16) (3mks)

7. Thetablebelowshowstestscarriedoutinaseparatesampleofwaterdrawnfrom a
wellandresultsobtained.

Test Results

(i)Additionofexcessaqueousammonia Whiteprecipitate

(ii)additionofafewdropsofdilutesulphuric
(IV)acid

Nowhiteprecipitateformed

(iii)additionofdilutehydrochloricacid
followedbyafewdropsofbarium chloride.

Whiteprecipitate

Identifythecationandanionpresentinthewater
Cation (1mk)
Anion (1mk)

8. ThetablebelowshowsthefirstionizationenergiesofelementsAandB
WhatdothesevaluessuggestaboutreactivityofBcomparedtoA?Explain

(2mks)
9. Howwouldyouobtainasampleofpureiodineandbarium sulphatefrom amixture

ofthetwo. (3mks)
10. Describeasimplelaboratoryexperimentthatcanbeusedtodistinguishbetween

sodium sulphideandsodium carbonate. (2mks)
11. HydrogenandFlourinereactaccordingtotheequation.

H2(g)+F2(g) ⇌2HF(g)ΔH=-538kJ
(a)Onthegridprovidedbelow,sketchtheenergyleveldiagram forthereverse

reaction.(1mk)

Heat

P

Q

T

X
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(b)CalculatethemolarenthalpyofformationofHF(1mk)
12. Explainwhyburningmagnesium continuestoburninajarfullofsulphur(IV)oxidewhile

aburningwoodensplintwouldbeextinguished. (3mks)
13. AnelementQhasarelativeatomicmassof88.whenacurrentof0.5ampereswere

passedthroughthefusedchlorideofQfor32minutesand10seconds.0.44gofQwere
depositedatthecathode.DeterminethechargeontheionofQ.1faraday=96500C)
(3mks)

14. (a) whatobservationswouldbemadeifhydrogensulphidegaswasbubbledthrough
a solutionofCopper(II)sulphate. (1mk)

(b)

Writeanequationfrothereactionthattakesplacein(a)above. (1mk)
15 Chlorinereactswithmethaneasshownbelow.

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

(a) Whatconditionisnecessaryforthisreactiontotakeplace?(1mk)
(b) Identifythebondswhicharebrokenandthosethatrareformed.

(i)Bondsbroken. (1mk)
(ii)Bondsformed.
(1mk)

16. Aluminium chlorideis
slightlysolublenorganic

solventswhereasanhydrousmagnesium chloride.Explain
(2mks)

17. Whatisthecolourofthefollowing?

(4mks)
18. Aconcentratedsolutionofsulphuric(VI)acidcontain72.5%sulphuric(VI)acid.Ifthe

density oftheacidis1.8g/cm3determinethemolarityoftheacidsolution.(H=1,O=16,S
=32) (3mks)
19. Inaclosedsystem anequilibrium existsbetweennitrogen(IV)oxideanddinitrogen
tetraoxide asshowninthe equation.

N2O4(g) 2NO2(g) ΔH=+27.5kJ
Paleyellow redbrown.

(a) Stateandexplaintheobservationmadewhenaglasssyringecontainingthe

Element IonizationenergyKJ/Mol

A 500

B 740

Metaloxide Colourwhenhot Colourwhencold

Zinc oxide (i) (ii)

Lead(II)oxide (iii) (iv)

E
n

e
rg

y
(k

J
)

Reactive
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equilibrium mixture isimmersedinice-coldwater. (2mks)
(b) Ifthepistonofthesyringeispushedstatetheeffectonthepositionofthe

equilibrium. (1mk)
20. Hydrogenperoxidedecomposesaccordingtotheequationshownbelow.

H2O2(g) H2O(l) +½O2(g) ΔH=-98kJ/mol
8.5gofhydrogenperoxidecontainedin100cm3ofsolutionwithwaterwerecompletely

decomposed.
Calculatetheriseintemperatureduetothereaction.(specificheatcapacityonwater=

4.25g-1

21. Belowisatableoffirstfivealkanesandtheirboilingpoints.

(a) Whatisthestateofpentaneatroom temperature(25oC)?Giveareasons.
(2mks)

22. Thediagram belowshowstwotypesofdetergentswhichoneofthesedetergentsisa
soap?Giveareasonforyourchoice. (2mks)

23. Ironhastwooxidationstates,soitcanform ionsFe2+.Howcanyoutestasolutionto
findoutwhichionispresent.Outlinethetestsandgivetheresultsforbothions.(3mks)

24. 5gSodium hydrogencarbonateweredissolvedin10cm3ofwaterinaboilingtube.
Lemon juicewasthenaddeddropwisewithshakinguntiltherewasnofurther
observablechange.

(a) Explaintheobservationwhichwasmadeintheboilingtubewhenthereaction
wasin progress. (2mks)

(b)Whatobservationwouldhavebeenmadeifthelemonjuicehadbeenaddedtocopper
turnings inaboilingtube.Explain (2mks)

25. 5.0gofcalcium carbonatewereallowedtoreactwith25cm3of1.0m hydrochloricacid
untiltherewasnofurtherreaction.Calculatethemassofcalcium carbonatethat
remainedunreacted. (Ca=40.0,O=16.0,C=12.0) (3mks)

26. Constructacelldiagram froacellinwhichthefollowingoverallreactiontakesplace.
(3mks)

Zn(s)+Cu2+
(aq) Zn2+

(aq)+Cu(s)

27.

Name BoilingpointoC

Methane
Ethane
Propane
Butane
Pentane

-161.5
-88.5
-42.1
-0.56
36.1

DetergentA

DetergentB

C

O

O
O

SO3
-

Copper(II)oxide

NitrogenandwaterGasR

Heat
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Thecopper(II)oxidewasconvertedtocoppermetal.Namethetwodiatomicgenes
that form R. (2mks)

28.

(i) Drawtheionexchangerandshowhowitwillappearattheendofsoftening
process. (2mks)

(ii) Howistheionexchangerrechargedafterexhaustion (1mk)
29. Thetablebelowgivessomepropertiesofthreemetals:Aluminium,ironandcopper.Use

ittoanswerthequestionsthatfollow.

Metal Density TensileStrength
1010pa

Electricalconductivity

Aluminium
Iron
Copper1

2.70
7.86
8.92

7.0
21.1
13.0

0.38
0.10
0.59

Assumingthatsteelandstainlesssteelhavesimilarpropertiestoiron.
(a) Whydosomestainlesssteelsaucepanshaveacopperbase? (1mk)
(b) Aluminum withasteelcoreisusedforoverheadpowercablesinpreferenceto

copper.Whyis aluminum preferred?
(1mk)

(c) Apartfrom overheadpowercablescopperischosenforalmostallother
electrical uses. Suggesttworeasonsforthechoiceofcopper.

(2mks)

SACHOHIGHSCHOOLKCSETRIALS
Paper2

1. Thediagram belowshowsmethodusedtoextractaluminium bytheelectrolysisof
molten bauxite.

Na+Na+

Na+Na+

Na+

Na+

Na+

Na+

HardwatercontainingMgCl2

Ionexchanger

Softwaterout
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(i) Giveequationforthereactionoccurringatthetwoelectrode.
Anode (1mk)

Cathode (1mk)

(ii) Inthisprocesstheanoderodhavetobereplacedfrom timetotime.Explain.
(1mk)

(iii) Theworkingtemperatureinthiscellisbelowthenormalmeltingpointofthe
purifiedore. Explainthesignificanceofthissituationandhowitisachieved.

(2mks)
(iv) StatefourindustrialusesofAluminium (2mks)
(v) Acurrentof100ampereflowsathroughtheelectrolyteofthiscellfor15hrs

calculatethevolumeofthegaseousproductproduceinthiscellat15oC
and 800mmHg(molargasvolume ofs.t.p22.4dm3)
2 (a) Thediagram belowrepresentsamercurycellthatcanbeusedintheindustrial

manufacture ofsodium hydroxide.Studyitandanswerquestionsthatfollow.

(I)Name
(i) Therawmaterialintroducedat2. (1mk)

(ii) Anothersubstancethatcanbe usedinthecellinsteadofgraphite (1mk)

II.Give
(i) Twousesofsodium hydroxide
(ii) Tworeasonswhymercuryisrecycled. (2mks)

III. Writeanequationforthereactioninwhichsodium hydroxidewasproduced.
(1mk)

(b) Ifthemassofhydrogengasproducedwas50litresstart.Calculatethemssof
solution hydroxidethatwasformed.H=1.0,NO=23.0O=16.0

Carbonanode

Steelvessel

Carbonliningcathode

Crust

electrolyte

Graphite

Brine
Mercurycathode

Pumb

Sodium hydroxide

Amulgum

Steelgrids

Hydrogen
2

1
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(2mks)
3. Astudentwassuppliedwithacolourlessliquidsupposedtobewater.

a) (i)Describeonechemicaltestthatcouldhavebeenusedtothattheliquidwas
water. (2mks)

(ii)Howcouldithavebeenshownthatitwaspurewater? (1mk)
b.) Theflowchartbelowshowsthevariousstagesofwatertreatment.

(i) Whichsubstancearelikelytoberemovedinfiltrationunit1?(1mk)
(ii) WhatisthenameofProcessY? (1mk)
(iii) Whatisthepurpose

I)ProcessY? (1mk)
II)Additionofsolutionhypochlorite? (1mk)

c) Itwasconfirmedthatmagnesium sulphatewasinthetapwater
(i) Whattypeofhardnesswaskpresentinthewater. (1mk)
(ii) Explainhowthehardnesscanberemoved. (2mks)

4. Thegirdgivenbelowrepresentspartoftheperiodictablestudyitandanswerthe
questionsthatfollow.(Thelettersdonotrepresenttheactualsymbolsoftheelements.)

A

B

C D E

F

(i) WhatnameisgiventothegroupofelementstowhichCandFbeing?
(1mk)

(ii) Whichletterrepresentstheelementthatistheleastreactive?(1mk)
(iii) WhattypeofbondisformedwhenBandEreact?Explain (2mks)

(iv) WriteformulaofthecompoundformedwhereelementsDandoxygengasreact.
(1mk)

(v) Onthegridindicatetheatick(√)thepositionofelementGwhichisinthethird
periodofthe periodictableandformsG3-ions.

(1mk)
(b) Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

(The letterdonotrepresentsthatactualsymbolsofthesubstance.

Waterreservation FiltrationunitI Process
Y

Filtration
unitII

Additionof
Sodium hypochlorite

Tapwater
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Substance MeltingpointoC Boilingpoint
oC

Solubilityin
water

Densityatroom.
Temp/g/cm3

H -117 78.5 Verysoluble 0.8

J -78 -33 Verysoluble 0.77x1-3

K -23 77 Insoluble 1.6

L -219 -183 Slightly
Soluable

1.33x10-3

(i) Whichsubstancewoulddissolveinwaterandcouldbeseparatedfrom the
solutionbyfractionaldistillation. (1mk)

(ii) Whichsubstancesisaliquidatroom temperatureandwhenmixed
with watertwolayerswould beformed?

(1mk)
(iii) whichletterrepresentsasubstancesthatisagasatroom

temperatureand which canbecollectedby.
(i) Overwater? (1mk)

(ii) Bydownwarddisplacementofair?Densityofairatroom temperature=
1.29 x10-3g/C (1mk)
5. Inwhathomologousseriesdothefollowingcompoundsbelong?

(i) CH3CCH (1mk)
(ii) CH3CH2OOCCH3 (1mk)
b) Rawrubberisheatedwithsulphurinthemanufactureofnaturalrubber.
(i) Whatnameisgiventotheprocess? (1mk)
(ii Whyistheprocessnecessary. (1mk)

c).

(i) Writeanequationforthereactionbetweenpropan–l-olandsodium metal.
(1mk)

(ii) NameprocessIandII (2mks)
(iii) IdentifytheproductsAandB (2mks)

(iv) NamecatalystusedinproductII (1mk)
(v) DrawthestructuralfromularoftherepeatingunittothepolymerC(1mk)
d) Statetwoindustrialuseofmethane. (2mks)

e) Stateandexplaintheobservationswhensodium metalisputuntoaboilingtube
containingpropan–l-ol (3mks)

Propanal–0l Twoproducts

Polymer
C

Prapane

APropene

Hydrocarbon
B

Methane

Sodium metal

Brominegasin
carbon
tetrachloride

I

II

Polymerize

Cracking
process
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6. Thesolubilityofsaltxatvarioustemperatureisasstorm inthedatagivenbelow.

TemperatureoC Solubilityin
g/100gH2O(l)

1 10

2 15

40 26

60 40

80 63

100 100

(ii) Usingasuitablescaledrawasolubilitycurveofsaltxonthegridprovidedbelow
(4mks)

(i) Asolutioncontaining20gofsaltX in100gofwaterwascooledfrom 50oC

(ii) Atwhattemperaturewillcrystalsofsaltxfirstform? (1mk)
(iii) DeterminethemassofXthatcrystallizesifthesolutioniscooledto12oC
(iv) Describehow30gdrysaltxcanbeobtainedfrom asaturatedsolutionofxat

65oC (b)Usetheinformationbelowonsolubilitytoanswerquestionsthatfollow.

Salt Solubility g/100gofwater20oC

KClO3 55 12

Na2CO3 80 31

Amixturecontaining30gPotassium chlorideand30gofsodium carbonatein100gof
waterat80oCwascooledto20oC.Somecrystalswereformed.
(i) Whichofthetwosaltscrystallizedout? (1mk)
(ii) Namethemethodthatcanbeusedtoobtainthecrystals. (1mk)
(iii) Statethesaltthatwouldbeunsaturatedat20oC (1mk)

7. (a)Usethediagram belowandanswerthequestionsthatfollow.

a)Theaboveexperimentwasperformedusingcarbonelectrodeandanotherelectrode
(i) IdentifyelectrodeB (1mk)
(ii) NamethecolourlessgasobservedintesttubeY (1mk)
(iii) ExplainwhynogaswasobservedinlisttubeX (2mks)
(b). Usethedatainthetablebelowwhereappropriatetoanswerthequestionswhich

follow.

Standardelectrodepotential Eθvolts
Fe3++e- Fe3+ +0.71
Cl2(g)+2e 2Cl-

(aq) +0.71

XY

A

B

Copper(II)sulphate
solution

DC
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2BrO-
Rn+12H++10e- Br2+6H2O(l) +0.71

O3(s)+2H+
(aq)+2e- O2(g) +HlO(l) +0.71

F2O(g)+2H+4e 2Fo4-+H2r +0.71

Eachoftheabovecanbereversedundersuitableconditions

(a) (i) identifythestrongestreducingagent (1mk)

(ii) Oxidizingagent

(b)IdentifyallthespeciesinthetableswhichcanbeoxidizedtoacidicsolutionbyBr3
0-

(aq) (1mk)

(c)thesetwebelowinwellsrepresentationstudyitanduseittoanswerquestions

whichfollow

Pt||Fe2+
(aq)|Fe3+

(aq)||BrO3
-
4 |Br2(aq)|Pt

(i) Deducethee.mfofthisCell (2mks)

(ii) Writeahalf–equationforthereactionoccurringatthenegativeelectrodewhen

currentistakenfrom thiscell (1mk)

(iii) Stateandexplaintheeffectonthee.m.fofcelliftheconcentrationofFe3+ ionsis

increased.

(2mks)

233/1
CHEMISTRY
PAPER1
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TIME:2HOURS

STRATHMORESCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Amixturecontainssodium chloride,ammonium chloride,andsilverchloride.Explain
how youcanobtainpuresamplesofeachsalt. (3mks)
2. ElementsQ,S,T,U,RandPbelongtothesameperiodintheperiodictable.Theions
formed bytheatomsoftheelementsaregivenbelow:Q2+,U-,T2-,R3+,P+andS3-.

(a) Arrangetheelementsinorderofincreasingatomicsize. (2mks)
(b) SuggestareasonwhyelementsPandQcannotreactwitheachothertoform a

compound. (1mk)
3. Studythereactionschemebelowandanswerthequestionsthatfollow.
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(a) SuggestthepossibleanionsinYandV (2mks)
(b) PredictthenameofgasX. (1mk)

4. (a)Drawthestructureofthefollowingcompounds:
(i)2–Methyprop-i-ene (½mk)
(ii)Hexan–2-ol (½mk)
(b) AcompoundW reactwithchlorinetoform anothercompoundYwhosestructural

formulaisasfollows:
Cl
|

CH3CH2CHCHCH3

|
Cl

(i) GivethenameandstructuralformulaofCompoundW(1mk)
(ii) WhattypeofreactionleadstottheformationofcompoundYfrom compoundW.

(1mk)
5. ThetablebelowshowsthePHvaluesofsomesolutions.

(a)Whichsolutionislikelytobe:
(i)Potassium hydroxide (½mk)
(ii)Lemonjuice (½mk)

(b) Explainwhyasolutionofhydrogenchloridegasinmethylbenzenewasidentified
as N. (1mk)

(c)ComparetheelectricalconductivityofsolutionsJandL
(1mk)
6. Whenasolidsampleofsulphurisheatedinatesttube,itchangesintoaliquidwhich

flowseasily.Onfurtherheating,theliquiddarkensanddoesnotflow easily.Explain
theseobservations. (3mks)

7. 50cm3ofoxygengasdiffusethroughaporousplugin80seconds.Howlongwillittake
100cm3ofsulphur(IV)oxidetodiffusethroughthesameplug?(S=32O=16 (3mks)

8. When5gofammonium nitrateweredissolvedin250cm3ofwateradropintemperature
of1.5oCwasobserved.Determinethemolarenthalpyofsolutionofthissalt.(N=14,H=
1,O=16specificheatcapacityofsolution=4.2Jg-1K-1densityfwater1g/cm3)
(3mks)

9. (a)Usingdots(•)andcross(x)showthebondinginhydroxonium ionH3O+. (2mks)

Solution J K L M N

pH 6 13 2 10 7

SubstanceY SubstanceV

Colourless
solutionW

Whiteprecipitate

Whiteprecipitate
Q

Heat

Excessammonia
Solution

+ Reddishbrown+Oxygengas
gasX

HCl(aq)

ExcessNaOH(aq)
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(b)Flourinehasverylowmeltingandboilingpointsandyetitsatomsarejoinedby
covalent

bonding.Explain. (1mk)
10. 6.5gofzincgranuleswerereactedwith25cm3of4M hydrochloricacid.Thegraph

belowshowstheresults:

(a) Explaintheshapeofthecurve. (1mk)
(b) Howlongdidittakeforthereactiontobecomplete?(1mk)
(c) Calculatetheaveragerateofreaction. (1mk)

11. Whenacurrentof0.5ampereswaspassedfor32minutesand10secondsthroughthe
fusedchlorideofmetalP,0.44gofPwasdeposited.Determinethechargeontheionof
metalP(if1faraday=96500R.A.M ofP=88) (3mks)

12. Ironisextractedfrom itsore,heamatiieintheblastfurnace.Themainreactionduring
extractionis

Fe2O3(s)+3CO(g) 2Fe(s)+3CO2(g)

Calculatethemassofironwhichwillbeproducedfrom 320tonnesofhaematite.
(Fe=56O=16) (2mks)

13. Thegraphbelowrepresentsthesolubilitycurveofagasinwater.

(a) Stateandexplaintheconclusionthatcanbedrawnfrom thiscurveaboutthe
solubility ofthegas. (1mk)

(b)Thesolubilityofpotassium chlorateat80oCis40g/100gofwater.Whatmassof
potassium chloratewillsaturate65gofwaterat80oC. (2mks

14. Belowisaradioactivedecayseriesstartingfrom andendingat

210
82

Pb

210
82 Pb

214
83

Bi 210
81

Po 206
82

Pb

210
82

Pb

StepI Step
II

StepIII

Volumeof
hydrogen(cm3)

Time(seconds)

Solubility(g/100g
water

Temperature(oC)
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(a)IdentifytheparticlesemittedatstepIandStepII (1mk)
(b)Writethenuclearequationforthereactionwhichtakesplaceinstep(II) (1mk)
(c)Stateoneapplicationofradioactivity. (1mk)

15. 25cm3of0.1m sulphuric(VI)acidrequired20cm3ofsodium carbonatesolutionfor
completenuetralisation.Calculatetheconcentrationofsodium carbonateinmolesper
litre. (3mks)

16. Thefollowingsetupwasusedtoreactsteam withIronPowder.

(a) Thewaterwasheatedbeforeheatingtheironpowder.Explainwhythiswas
necessary. (1mk)

(b) Writeanequationforthereactionthattookplacebetweensteam andiron
powder (1mk)
(c) StatehowgasLwouldbecollectedwithoutusingwater. (1mk)

17. StartingwithLead(II)Oxide,describehowyouwouldprepareasolidsampleofLead(II)
chloride. (3mks)

18. Painting,oiling,galvanizingortin-platingaremethodsofpreventingrusting.
(a) Explainhowthesemethodsaresimilarinthewaytheypreventrusting.

(1mk)
(b) Explainwhygalvanizedironobjectsarebetterprotectedevenwhenscratched.

(1mk)
19. Nelly’slungscanhold2500cm3ofairat37oCand1atmosphere.Whatwouldbethe
pressure

if thisairwasputinabottleofcapacity500cm3at27oC? (3mks)
20. Sulphuricacidismanufacturedinlargescalebythecontactprocess.Thebasicreaction
inthe

contactprocessiscatalyticoxidationofsulphur(IV)oxide.
(a)Namethecatalystused. (1mk)

(b)Writeanequationforthebasicreaction. (1mk)
(c)Stateonelargescaleuseofsulphuric(VI)acid (1mk)

21. Studythestructurebelowandanswerthequestionsthatfollow.

(a)Namethepolymerrepresentedbythestructure.
(b)Drawthestructureofthemonomerandnameit.

Structure Name
22. Giventhat:

Q2+
(aq)+2e- Q(s) Eθ=-0.13V

Ag+
(aq)+e- Ag(s) Eθ=+0.80V

–CH2–CH–CH2–CH–CH2–CH-
| | |

Cl Cl Cl

Heat

Ironpower

GasL

Water
Heat
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(a) Stateandexplainwhethersilvernitratecanbestoredinacontainermade
ofQ (2mks)
23. Whenanhydrouscalcium chlorideisexposedtotheatmosphereitformsasolution.

CaCl2 CaCl2(aq)

(a)Nametheprocessthattakesplace. (1mk)
(b)Stateoneuseoftheprocessdisplayedbyanhydrouscalcium chloride.

(1mk)
24. Whensolidmagnesium carbonatewasaddedtoasolutionofhydrogenchloridein

methylbenzene,therewasnoapparentreaction.Onadditionofwatertothatresulting
mixture,therewas vigorouseffervescence.Explaintheseobservation. (2mks)

25. Thegraphsbelowrepresentsthetemperature-timecurvesforsolidsM andN

(a) Whatisthenamegiventothecurvesabove? (1mk)
(b) Whichofthetwosolidsisanimpuresubstance?Explain. (2mks)

26. Theset-upbelowwasusedtocollectgasFproducedbythereactionbetweenwater
and

calcium metal.

(a) NamegasF (1mk)
(b)Giveonelaboratoryuseofthesolutionformedinthebeaker.(1mk)
(c)Aftersometimetherewasformationofawhiteprecipitateformedatthetopof

the solutionin thebeaker.Explainthisobservation. (1mk)
27. (a)Nameandgivethechemicalformulaofthechieforeofcopper. (1mk)

(b) Themainoreofcopperislowgrade.Describehowthemainorecanbe
concentrated. (2mks)
28. 40cm3ofcarbon(II)oxideand40cm3ofoxygenweresparkedinaclosedvessel.

(i) Writeachemicalequationforthereactionthatoccurs. (1mk)
(ii) Determinethecompositionoftheresidualgases. (2mks)

29. Thediagram belowrepresentsaset-upthatcanbeusedtoobtainnitrogengasinthe
laboratory.

H2O(l)

Solid M
Solid N

Calcium metal

GasF
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Usetheinformationonthediagram toanswerthequestionsthatfollow.
(a) NameliquidX (1mk)
(b) Whatobservationsaremadeinthetubeafterheatingforabout10minutes?

(1mk)
(c) WriteanequationforthereactionthattookplaceintubeW (1mk)

30. Determinetherelativeatomicmassoftheargonwhoseisotopicmixtureis:
(2mks)

STRATHMORESCHOOLKCSETRIALS
Paper2

1 (a) Thetablebelowshowssomepropertiesandelectronicarrangementof
ionsof elementsrepresentedbylettersPtoX.Studytheinformationand
answerthe questionsthatfollow.Thelettersarenottheactualsymbolsof
elements.
Element Formulaof Electronic Atomic Ionic

ion arrangementofion radius(nm) radius(nm)
P p2+ 2.8.8 0.174 0.097
Q Q- 2.8 0.072 0.136
R R+ 2.8.8 0.203 0.133
S S3+ 2.8 0.125 0.050
T T2+ 2.818.8 0.191 0.113
U U2+ 2.8 0.136 0.065

V V+ 2.8 0.157 0.095
W W+ 2 0.133 0.060
X X- 2.8.8 0.099 0.181

(i) GivetheatomicnumbersofelementsTandV (1mk)
(ii) WhatisthenamegiventothefamilyofelementstowhichR,VandW belong.

(1mk)
(iii) Explainwhy:

I.TheatomicradiusofSissmallerthanthatofV (1mk)
II.theatomicradiusofRislargerthanitsionicradius (1mk)

(iv) Usingdots(•)andcrosses(x)torepresentoutermostelectrons,showthe
bondingin thecompoundformedbetweenUandX (2mks)

36
18

Ar 38
18

Ar 40
18

Ar(0.34%
)

(0.06%) (99.6%)

TubeW CuO(s)

Dry
NH3(g)

Heat

LiquidX Freezing
mixture

N2(g)

Water
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(v) DescribehowamixtureofVchlorinesLead(II)chloridecanbesepared
(b)Studytheinformationgiveninthetablebelowandanswerthequestionsthatfollow.

formulaof
compound

NaCl MgCl2 AlCl3 SiCl4 PCl3 LCl2

Boilingpoint(oC) 1470 1420 Sublimesat
180oC

60 75 60

Meltingpoint(oC) 800 710 -60 -90 -80

(i) ExplainwhythemeltingpointandboilingpointsofMgCl2areveryhighyet
melting pointand boilingpointofPCl3areverylow.
(2mks)

(ii) ExplainbyuseofachemicalequationwhyasolutionwhenAlCl3reactswith
water hasapHof3 (2mks)
2. (a)Studythediagram belowanduseittoanswerthequestionsthatfollow.

(i) NameliquidsAandB
(ii) SuggestasuitablereagentthatcanbeusedassolidD (1mk)

(iii) StatetheroleofSolidD (1mk)
(iv) Writeabalancedchemicalequationforthereactionintheconicalflask (1mk)
(v) ExplainwhysolidCcollectsfurtherawayfrom theheatedaluminium metals.

(1mk)
(vi) Inthecombustiontubeabove,0.675gof aluminium metalreactedcompletely

with 1800cm3 ofchlorinegasatroom temperature.Determinethemolecular
formulaof SolidC,giventhatitsrelativeformulamassis267(Al=27.0,Cl=
35.5molargas volumeatr.t.p=24.0litres)(3mks)

(b) Thereactionbetweenhotconcentratedsodium hydroxideandchlorinegas
produces Sodium Chlorate(V)asoneoftheproducts

(i) Writetheequationforthereaction. (1mk)
(ii) Giveoneuseofsodium chlorate.(V) (1mk)
(c) Explainthedifferencebetweenbleachingbychlorineandbleachingbysulphuric

(IV)oxidegases. (2mks)
3. TheschemebelowshowsaseriesofreactionsstartingwithPropanol.Studyitand

answerthequestionsthatfollow.

SolutionA+hydrogengas

CH3CH2COOH CH3CH2COONaPropanol
CH3CH2CH2OH

StepI
H+/KMnO4(g)

NaOH

Liquid
A

Liquid
B

SolidC

SolidD

Heat

Aluminum
metal

Conc.
H2SO4

Potassium
manganate(VII)
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(a) (i)NamethetypeofreactioninstepsIandII
(b) WritetheequationforthereactionthattakesplaceinStepIII (1mk)
(c) NamesubstanceslabeledA,C,DandE (2mks)
(d) DrawthestructuralformulaofproductC. (1mk)
(e) NametheprocessinStep(IV). (1mk)
(f) NamecompoundBandstatethetypeofreactioninvolvedinitsformation

NameofcompoundB…………………………………………………………… (½mk)
Typeofreaction…………………………………………………………………. (½mk)

(g) IftherelativemolecularmassofB is35,700determinethevalueofn (2mks)
.(h) Belowarestructuresoftwocleaningagents

R–COO-Na+……………………….. A
R-o -OSO-

3Na+…………………..……. B

(i) Identifythecleaningagentsuitabletobeusedinwatercontainingmagnesium chloride.
(ii) StateoneadvantageofusingcleaningagentB (1mk)

4. Theflowchartbelowshowsindustrialextractionofaluminium metal.Studyitandanswer
the questionsthatfollow.

(a) Nametwomainimpuritiesfoundinbauxite (1mk)
(b) NamereagentsAandC
(c) NameresidueB.Giveareason (2mks)

Potassium metal

Bauxite+impurities Al2O3+impurities

ResidueB
Solutioncontaining
[Al(OH)4]-ions

Molten
aluminium oxide Puresolidaluminium

oxide

Moltenaluminium +
oxygen

Heat

ReagentA

Precipitationand
heating

ProcessD

ReagentC
heat

StepIII

1moleofCl2O)

Heat
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(d) When3.12gofhydratedaluminium oxide(Al2O3.nH2O)washeatedtoaconstant
mass,2.06gofaluminium oxidewasobtained.Determinethevalueofnin

hydrated aluminium oxide.
(Al=27.0,O=16.0H=1.0) (3mks)

(e) Explainwhyitisnecessarytoheataluminium oxideinthepresenceofreagentC
before processDisCarriedout.

(1mk)
5. (a)Statetheparticlesresponsibleforconductivityofanelectriccurrentin (2mks)

(i)Solution
(ii)Ametal
(b)Studythestandardelectrodepotentialsforthehalf-cellsgivenbelow.Theletterdo
not

representtheactualsymbolsoftheelements.
halfcell EoV
U+

(aq)+e- U(s) -3.02
V2+

(aq)+2e- V(s) -2.87
W2+

(aq)2e- W(s) +0.34
(i) Calculatethee.m.fofacellmadeby (1mk)

I.UandV
II.IdentifytheStrongestoxidizingagent. (1mk)

(ii) DeterminetheequationofthecellreactionmadeofUandW. (1mk)
(iii) Showtheconrentionalcellrepresentationforthecellreactioninb(ii)above. (1mk)

(e) Oneuseofelectrolysisiselectroplatingasshownbelow.

,,

(i) Towhat terminalofthepowersourceisthe
keyconnected (1mk)

(ii) NamethemostsuitablematerialforelectrodeK (1mk)
(iii) Writethe

(iv) If3Apowersourcewasusedfor5hours,calculatetheincreaseinmass
oftheKey.

(Ag=108,1Fa=96500C) (3mks)
6. Studytheflowdiagram belowanduseittoanswerthequestionsthatfollow.

Water Heat

Water
Solution

C
Mixed

Sodium

SolutionC+Hydrogengas

MetalA+Chlorine

CompoundB

White
precipetate

Colorless
solution

D

Colorless
solution

G

Colorless
solution

F

White
Precipetate

E

Na2CO3

Solution

Fewdropsof
solutionCDilute

HCl

Excess
NaOH(aq)

Power
sources

Silvernitrate
solution

Key
K
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(a) Givethenameandformulaofthefollowing.
(i) WhiteprecipitateE
(ii) ColourlesssolutionF

(b) WhatpropertyisexhibitedbywhiteprecipitateEwhenitreactswithSodium
hydroxideand HClacid. (1mk)

(c) WriteanionicequationforthereactionbetweenwhiteprecipitateEandexcess
sodium hydroxidesolution.

(1mk)
(d) Theinformationbelowgivesthesolubilities(Ing/100gofwater)ofsubstancesX

and Yatvarioustemperatures

(i) PlotagraphofsolubilityagainsttemperatureforthetwosaltsXandyonthe
same axis. (4mks)

(i) From thegraphstate:
I. ThesolubilityofXat50oC (1mk)

II. ThetemperatureatwhichsolubilityofYis36g/100gofwater (1mk)
III. CalculatethemassofcrystalsofsubstanceXwhichwilldepositwhena

solutioncontaining 50gofXin100gofwaterinitiallyat
80oCiscooledtoa temperatureof30oC

(1mk)
7. Thediagram belowshowsaset–upthatwasusedtoprepareoxygengasand
passingit overaburningcandle.Theexperimentwasallowedtorunforsometime.

Temperature 0 20 40 60 80 100

Solubilityg/100gof
water

X 10 15 26 40 63 100

Y 30 34 37 40 44 48
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(i) NameliquidX (1mk)
(ii) SuggestthePHofthesolutioninconicalflaskK.(1mk)
(iii) WriteanequationforthereactiontakingplaceintheconicalflaskM.

(1mk)
(b) Stateandexplainthetwoobservationmadewhenhydrogensulphideis

bubbledintothesolutioncontainingIron(III)chloride.
(2mks)

(c) (i)Describeasimplechemicaltestthatcanbeusedtodistinguish
carbon(IV) oxideand Carbon(II)oxidegases. (1mk

(ii)Giveoneuseofcarbon(II)Oxide (1mk)
(d) Aform twostudentinvertedagasjarfullofcarbon(IV)oxideoverwater

and sodium hydroxidesolutionseparatelyasshownbelow

Explaintheobservationsmade. (2mks)

LiquidX

Conical
flaskM

Soduim
Peroxid
e

Tosunction
pump

Conical
flaskK

Water

Water
Sodium
hydroxide
solution



Formarkingschemes,call/Whatsapp-0746711892

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

ALLIANCEGIRLSHIGH SCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Ethanolandpentanearemiscibleliquids.Explainhow watercanbeusedtoseparatea
mixtureofethanolandpentane. (2mks)
2. Awarm redphosphorouswasloweredtoagasjarofchlorineusingadeflagrating
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spoon.
(i) Stateoneobservationmadeintheexperiment.
(ii) Identifythesubstanceformedintheabovereaction. (1mk)

3. (a)Givethestructuralformulaof3,3-dimethlypent-l-yne (1mk)
(b)NamethefollowingcompoundsusingtheIUPACsystem.
(i)CH3CH2CH2OOCCH3 (1mk)
(ii)CH3CH2CHC=CH2 (1mk)

| |
Br CH3

4. Usethechartbelowtoanswerthequestionsthatfollow.

Identify:
GasP (½mk)
SolidR (½mk)
SolidT . (½mk)
LiquidS (½mk)

5. Theapparatusbelowwasasetuptoshowthecatalyticoxidationofammonia.Study
the diagram andanswerthequestionsthatfollow.

(i) Writeanequationforthereactionthattakesplaceinthegasjar.
(1mk)

(ii) Whyisitnecessarytohaveahotnichromewireinthegasjar.
(1mk)

(iii) Writetheformularofthecomplexionformedwhenexcessammoniagas
is passedthrougha solutioncontainingZn2+ions
(1mk
6. Calculatethesolubilityofsugarinwaterat40oCfrom thefollowinginformation.

(2mks)
Massofevaporatingdish=23.0g
Massofevaporatingdish+sampleofsaturatedsolution=192.0g
Massofevaporationdish+solidafterevaporatingofsolution+142.0g

7. Usethebondenergyvaluegivenbelowforthequestionthatfollows
Bond bondenergy(kJmol-1)
H–H 432
C=C 610

Magnesium GasP

SolidR

Copper(II)
oxideheat

SolidT

LiquidS

Steam

+ +

Hotnichromewire

DryNH3(g)
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C–C 346
C–H 413

Determinetheenthalpychangefortheconversionofbutenetobutanebyhydrogen.
(3mks)

8. Thefigurebelowshowstheelectrolysisofdilutesulphuricacid.

(i) Onthediagram,labelthecathodeandtheanode. (1mk)
(ii) Namethegases (1mk)
(iii) Writethehalfcellequationforthereactiontakingplaceattheanode.

(1mk)
9. Giventheequationforreaction 2Al(s)+3Cl2(g) 2AlCl3(s) Calculate

(i) Volumeofchlorineat(r.t.p)requiredtoreactwith3gofAluminium (Molargas
volumeat r.t.p=24litres,Al=27,Cl=35.5) (1½mks)

(ii) MassofAluminium chlorideformed. (1½mks)
10. ConsidertheZincnuclidebelow

65
30

Determinethenumberofprotonsandneutronsinthenuclide. (2mks)
11. Usingreagentsprovidedonly,explainbymeansofbalancedchemicalequationshow
you couldprepare asaltofZinccarbonatesolid. (3mks

 Zincpowder
 Nitric(V)acid(dilute)
 Water
 Solidsodium carbonate

12. BelowispartoftheThorium decayseries.

232 228 228 228 224
90 88 89 90 88

(i)Writeanoverallnuclearequationfortheconversionof232 to224
(1mk)

90 88

(ii) Giveanytwocommercialusesofradioisotopes (2mks)
13. Explainthefollowingobservations.

(a) Whenlead(II)carbonatereactswithdilutehydrolicacid,verylittlecarbon(iv)
oxide isproduced (2mks)

(b) Whenhydrogenchloridegasisdissolvedinwaterthesolutionformedturnsblue

T
h

R
a

GasV
GasU

Inert
electrodes

Dilute
sulphuricacid

Cell

Z
n

T
h

(i)
R
a

(ii) Ac (iii)
T
h

(iv)
R
a
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litmuspaperredbutthereisnoeffectonbluelitmuspaperwhenthegas
isdissolved incarbontetrachloride.(Ccl4) (2mks)

14. ElementA hasatomicmass23andelementB atomicmass7andalsohave12
neutronsand 4 neutronsrespectively.

a) WritetheelectronarrangementofAandB (2mks)
b) Whichelementhashigherionizationenergy?Explain (2mks)

15. Twoexperimentswerecarriedoutasfollowsandthevolumeofhydrogengasevolved
measuredat intervalsof10secondsfor100seconds.

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

Graphsofvolumeofhydrogengasevolvedagainsttimewereplotted.

a) Whichofthegraphswasobtainedforreaction(i)?Explain (2mks)
b) Explainthegeneralshapeofthegraphs. (1mk)

16. Dgramsofpotassium hydroxideweredissolvedindistilledwatertomake100cm3of
solution50cm3 ofthesolutionrequired50cm3of2.0M nitricacidforcomplete neutralization.

CalculatethemassDofpotassium hydroxide.
KOH(aq)+HNO3(l) KNO3(aq)+H2O(l) (relativeformulaofKOH=56) (3mks)

17. Painting,Oiling,galvanizingandortinplatingaremethodsofrustprevention.
a) Explainthesimilarityofthesemethodsinthewaystheypreventrusting. (1mk)

b) Explainwhygalvanizedironobjectsarebetterprotectedevenwhenscratched.
(1mk)

18. Studythefollowingequilibrium reaction
2A2(g)+B2(g)⇌2A2B(g)ΔH=-197kJmol-1

SuggesttwowaysofincreasingtheyieldofA2B (2mks)
19.Solutionscanbeclassifiedasacidsbasesorneutral.Thetablebelowshowssolutions

and theirPhvalues.

(i) Selectanypairthatwouldreacttoform asolutionofpH7 (1mk)
(ii) Identifytwo solutionsthatwould reactwithAluminium hydroxide.Explain.

(2mks)
20. AnelementQhasarelativeatomicmassof88.Whenacurrentof0.5ampereswas

passed throughthe fusedchlorideofQfor32minutesand10secodns,0.44gofQwere
depositedatthecathode.Determine thechargeonanion ofQ(1Faraday=96500C)
(3mks)

Solution
K
L
M

pHvalues
1.5
7.0
14.0

Volumeof
hydrogengas
(cm3)

Time(sec)

B

A
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21. StatetwousesofArgon. (1mk)
22.Thepeaksbelowshowthemassspectrum ofelementX

CalculatetherelativeatomicmassofX (2mks)
23. Thechemicalequationsbelowarethemainreactionsinlargescalemanufactureof
sodium carbonate.

NH3(g)+CO2(g)+H2O(l) NH4HCO3(aq)

NH4HCO3(aq)+NaCl(aq) NaHCO3(s)+NH4Cl(aq)

a) Explainhowthetwoproducts,NaHCO3andNH4Clareseparated. (1mk)
b) (i)Howissodium carbonatefinallyobtained? (1mk)

(ii)Explainhowammoniaisrecoveredandrecycled? (1mk)
24. Nametwoallotropesofsulphur. (2mks)

25. Studytheinformationbelowandanswerthefollowingquestions.Amixturecontains
three solidA,BandC.thesolubilityofthesesolidsindifferentliquidsisasshownbelow

ExplainhowyouwillobtainsampleCfrom themixture.
(3mks)

26. 20cm3ofanunknowngasQtakes12.6secondstopassthroughsmallorifice.10cm3

of oxygen gastakes11.2secondstodiffusethroughthesameorificeunderthe
sameconditionsof temperatureandpressure.Calculatethemolecularmassof
unknowngasQ

(O=16) (3mks)

27. Usingdot()andcross(x)diagram,showthebondinginthecompoundphosphonium
ion PH+

4 (P=15.0,H=1.0). (2mks)
28. Theformulagivenbelowrepresentsaportionofpolymer

H H H H
| | | |

C C C C
| | | |

H H n

a) Givethenameofthepolymer (1mk)

A
B
C

Water Alcohol Ether

Soluble Insoluble Insoluble

Insoluble Soluble VerySoluble

Soluble Soluble Insoluble

O O

Intensity(%
abundance)

Isotopicmass

82.8

8.1

9.1

24 25 26
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b) Drawthestructureofthemonomerusedtomanufacturethepolymer.
(1mk)

29. Acompoundofcarbon,hydrogenandoxygencontains71.12bymassofoxygen,2.2
hydrogenandtherestiscarbon.Ithasrelativemolecularmassof90.

a) Determinetheempiricalformulaofthecompound.(2mks)
b) Determinethemolecularformulaofthecompound.(2mks)

30. Thediagram belowshowsanincompletesetupofthelaboratorypreparationofcarbon
(IV) oxidegas.Completeit. (3mks)

ALLIANCEGIRLSHIGH SCHOOLKCSETRIALS
Paper2

1. Usetheinformationbelowonstandardelectrodepotentialstoanswerthequestions
that follow:

Electrodereaction Eθvolts
C2+

(aq)+2e- ⇌ C(s) +0.34
D2+

(aq)+2e- ⇌ D(s) +0.44
E+

(aq)+e- ⇌ E(s) -2.92
Fe2++2e- ⇌ F(s) -2.71
G2++2e- ⇌ G(s) –0.14
½H2(g)+e- ⇌ H-

(aq) +2.87
½K2(g)+e- ⇌ K-

(aq) +1.09
L+

(aq)+e- ⇌ ½L2 0.00

a) (i)Identifythestrongestreducingagentandthestrongestoxidizingagent.Give
reasons.

(2mks)
(ii)Calculatethee.m.fofthecellformedbyconnectinghalfcellsCandD.(1mk)

b) Drawandlabeladiagram ofacellformedby–connectinghalfcellsofEandD.
Onthe diagram indicatetheflowofelectrons. (3mk)

c) AnaqueoussolutionofCopper(II)Sulphatewaselectrolysedusingplatinum
electrodes.Whena currentwaspassedagasthatrelightsaglowingsplintwas

DiluteHCl

Calcium
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produced.

(i) Nametheelectrodewhichactsascathode.Giveareason. (1mk)
(ii) Writeanequationforthereactionattheanode. (1mk)
d) 0.11g ofmetalRdepositedbyelectrolysiswhenacurrentof0.03amperesflow

for 99minutes.(R=92.),(1Faraday=96500C)
(i) Findthenumberofmolesofmetaldeposited. (2mks)
(ii) Findthenumberofmolesofelectronspassed. (2mks

(iii) DeterminethevalueofninthemetallicionRnt. (2mks)
2. (a)DefineIsomerism. (1mk)

(b)DrawandnameoneofthepositionisomersofButene. (2mks)
(c)FilterpaperdippedinacidifiedPotassium Manganate(VII)wereplacedintwo

separategasjarsA andBcontainingpentaneandPent-l-enerespectively.
Explain whatwasobservedineachcase. (2mks)

(d)Theschemebelowshowssomeproductsthatcanbeobtainedstartingfrom ethene.

(i) Namethecompounds (4mks)
(ii) Nametheprocess (2mks)

(iii) Stateoneconditionnecessaryfortheprocessesin(ii)abovetotakeplace.
(3mks)

3. Inthepreparationofmagnesium carbonatemagnesium wasburntinairandthe
product collected.

Dilutesulphuricacidwasaddedandthemixturefilteredandcooled.Sodium carbonate
wasaddedtothe filtrateandthecontentfiltered.Theresiduewaswashedanddried

to giveawhitepowder.
a) Givethechemicalnameoftheproductformedwhenmagnesium burnsin

air(1mk)

T Y HCOOCH2CH3

C2H5OH X

C2H5OSO3H C2H4

Water&N

K

Z

NaOH(aq) ProcessA

H+|KMno4

Mg

M
ProcessB

L

ProcessD

ProcessC

H2

HeatO2

U.VraysCl2

CH2 CH2

GasBGasA

Copper(II)
sulphate
solution

Electrode
Y

Electrode
x

Switch
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b) Writeachemicalequationfortheformationofproduct. (1mk)
c) (i)Namefiltratecollectedaftersodium carbonatewasadded (1mk)

(ii)Namethewhitepowder. (1mk)
d) Writechemicalequationforthereactionbetweenproductin(a)andacid.(1mk)
e) Nametheionspresentinthefiltrateafteradditionofsodium carbonate. (1mk)

f) Writeanionicequationtoshowtheformationofthewhitepowder (1mk)
g) Writeanequationtoshowwhathappenedwhenwhitepowderisstronglyheated.

(1mk)
4. ElementsV,W andXhaveatomicnumber17,19and20respectively.

(a) WhatisthevalenciesofVandW respectively (1mk)
(b) TowhichgroupsoftheperiodictabledoV,andXbelong. (1mk)
(c) InwhichperiodsdoelementsVandW lie.? (1mk)
(d) Whichofthethreeelementsisanon-metal? (1mk)

(e) Writedowntheformulaofthecompoundsformedwhen:
(i)VreactswithW (1mk)
(ii)XreactswithOxygen (1mk)

f) Howmany
(i)NeutronsdoesVhave?ifitsmassnumberis35 (1mk)

(ii) ProtonsdoesW have? (1mk)
5. Thediagram belowshowsthepreparationofnitricacid.

a) NamesolidA (1mk)
b) UnderwhatconditionsdoessulphuricacidreactwithsolidA(1mk)
c) WhatisthecolourofliquidB (1mk)
d) Whatisthepurposeofcoldwater (1mk)
e) 1cm3 ofliquidBwasdilutedwithdistilledwaterandafewdropsofcopper

turnings droppedintoit
Acolourlessgasandlaterbrowngaswereproduced.

(i) Namethecolourlessgas (1mk)
(ii) Namethebrowngasformed? (1mk)
(iii) Giveanequationfortheformationofthebrowngas (1mk)
(iv) Givetwousesofthenitricacid. (1mk)

b) Thediagram belowshowstheprocessofextractingsulphurfrom itsore.Studyitand
answer thequestionsthatfollow.

LiquidB

Coldwater

SolidA

Heat

Conc.
H2SO4

K

W

Y
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a) Namethesubstancesthatpassthrough
b) Explainthepurposeofwhatpassesthrough (1mk)

c) Studythediagram belowandanswerthequestionsthatfollow

(i) Identifythereagents (1mk)
(ii) Nametheyellowsolid. (1mk)
(iii) Byusingachemicaltest,how canyoudistinguishH2S(g)andSO2(g) (2mks)
d) Whatwouldbetheeffectoftheyieldofsulphur(VI)oxidewhen
(i) Increasingtheconcentrationofoxygen. (1mk)

(ii) Increasingthetemperature. (1mk)
e) (i)Describehowsulphuricacidismanufacturedfrom sulphur(VI)oxide.

(2mks)
(ii)Nametwousesofsulphur(VI)acid. (2mks)

6. TheflowchartbelowshowsindustrialextractionAluminium metal.Studyitandanswer
the questionsthatfollow.

a) (i)ExplainhowprocessTiscarriedout. (2mks)
(ii) NameresidueP,giveareason. (2mks)

(iii) ExplainwhyitisnecessarytoheatAluminium oxideinpresenceofcryolite
before electrolysis iscarriedout.
(1mk)

FeS H2S
Yellowsolid+
HCl(g)

CuS+H2SO4

M

R

Bauxite
(Al2O3XH2O)withiron
oxidesandsilicateas
impurities

Aluminium
oxide(Al2O3)withiron
oxidesandsilicate

Solutioncontaining
Al(OH)-

4ion
Residue
P

Duralum alloyforair
craftpartandwindow
frames

Puresolid
Aluminium oxide
(Al2O3)

MoltenAluminium

MoltenAluminium
oxide

Metalfoilliningfor
foodpackets

Heat

ProcessT

Precipitation
andheating

Cryoliteheat
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b) Suggestareasonwhy:
(i)Aluminum isnotusedformarinepurpose (1mk)

(ii)CarbonisnotusedforthereductionofAluminum oxides. (1mk)
c) WhatpropertiesofAluminium anditsalloysmakethem suitablefortheuses

indicated? (1mk)
d) When31.2g ofhydrated.Aluminium oxide(Al2O3XH2O)washeated to a

constant mass of20.6g ofAluminium oxide (Al2O3)was obtained.
Determinethevalueofxin hydratedoxide.

(3mks)
(Al=27.0,O=16.0,H=1.0)

7. (a)Namethesolutionandthecatalystusedinpreparationofoxygeninthelaboratory.
(2mks)

(b)Giveachemicalequationforthereactionabove. (1mk)
(c)Inanexperimenttodeterminetheproportionofoxygeninair,Copperturningwere

packedin excessinalongcombustiontubeconnectedtotwosyringesof
120cm3eachina volume.SyringeR contained120cm3 ofairwhilesyringeSwas
closedandemptyas shown.

Airwaspassedoverheatedturningsslowlyandrepeatedlyuntiltherewasnofurther
change

involume.95.5cm3ofairremainedinsyringeR.
(i)Whywascopperpackedinexcess? (1mk)

(ii)Whywasairpassedoverheatedcopperslowly? (1mk)
(iii)Stateoneobservationmadeinthecombustiontubeduringexperiment. (1mk)
(iv)Giveanequationforthereactionthattookplaceincombustiontube (1mk)

(v)Determinethepercentageofoxygenusedupduringtheexperiment. (2mks)
(vi)Giveahospitaluseofoxygen. (1mk)

233/1

CopperTurnings

SyringeS
Heat SyringeR



Formarkingschemes,call/Whatsapp-0746711892

CHEMISTRY
PAPER1
TIME:2HOURS

FRIENDSSCHOOLKAMUSINGA KCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Amixture ofhexaneandwaterwasshakenandlefttoseparate
outasshownin thediagram below:-
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(i) IdentifyliquidsAandB (2mks)
(ii) Apartfrom density,stateoneotherpropertythatmakesitpossibleto

separatethem usingthe set-upabove?
(1mk)

2. Concentratedsulphuric(vi)acidisacommondryingagent.
(i)Useanequationtoexplainwhyitcannotbeusedtodryammoniagas.

(1mk)
(ii)Nameasuitabledryingagentforammonia. (1mk)

3. Determinetheoxidationnumberof;
(i)ManganeseinKMnO4. (1mk)
(ii)Chromium inCr2 O7 (1mk)

4. StartingwithLead(ii)oxide,describehow lead(ii)sulphatecanbepreparedinthe
laboratory. (3mks)

5. Amassof3.2gofXOHreactscompletelywith20cm3of2M sulphuric(vi)acid.(O=16,
H=1)

(i) Writetheequationforthereaction. (1mk)
(ii) CalculatetherelativeatomicmassofXintheformulaXOH.(2mks)

6. IntheHaberprocess,theindustrialmanufactureofammoniaisgivenbythefollowing
equation:-

N2(g)+3H2(g) ⇌ 2NH3(g) ΔH=-97KJ/Mol

(i) Nameonesourceofhydrogenusedinthisprocess. (1mk)
(ii) Namethecatalystusedintheabovereaction. (1mk)
(iii) Whatistheeffectofincreasingtemperatureontheyieldofammonia?Explain.

(1mk)
7. Explainthefollowingconceptsinrespecttoaluminium extraction:-

(a) WhycryoliteisaddedtoAluminium Oxide. (1½mks)
(b) Whygraphiteanodeisreplacedfrom timetotime. (1½mks)

8. Whenconcentratedhydrochloricacidwaselectrolysedforalongtime,twogaseswere
obtainedattheanode.
(i) Namethetwogases. (1mk)
(ii) Explainwhythegaseswereobtained. (2mks)

9. Giventhefollowingbondenergies:-
C-H 414KJ/Mol
CL-Cl 244KJ/Mol
C-Cl 326KJ/Mol
H-Cl 431KJ/Mol

Calculatetheenthalpychangewhenmethanereactswithexcesschlorine. (3mks)

10. Dryhydrogenchloridegaswaspassedoverheatedironwoolasshownbelow:-

A

b

2-

Iron
wool
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(a) Statetheobservationmadeinthecombustiontubeattheendoftheexperiment.
(1mk)

(b) Writetheequationforthereactiontakingplace:-
(i) inthecombustiontube (1mk)

(ii) Leadingtoaproductionofablueflame. (1mk)
11. Thestructurebelowshowstherepeatunitshowedinapolymer.

H H
| |

-C-(CH2)4–C–N-(CH2)6–N-
|| ||

O O
(i) Namethepolymer (1mk)
(ii)Drawthestructuresofthetwomonomersformingthepolymer (1mk)

12. ThetablebelowshowsthenumberofvalenceelectronsinelementsD,EandF.

Element D E F

No.ofvalence
electrons

1 2 7

(i) ExplainwhyDandEwouldnotbeexpectedtoreacttogethertoform acompound.
(1mk)

(ii) WriteachemicalequationtoshowtheeffectofheatonacarbonateofE.
(1mk)

13. Thefollowingpairsofcompoundswerereactedtogetherandthemaximum
temperatureriserecordedforeachreaction.
A- 50cm3of2M ammoniasolutionand50cm3of2M ethanoicacid.
B- 50cm3of2M sodium hydroxideand50cm3of2M hydrochloricacid.
C-50cm3of2M sodium hydroxideand50cm3of2M ethanoicacid.
(a)Statethepairwhichshowed:-
(i)thehighesttemperaturerise. (1mk)
(ii)thelowesttemperaturerise. (1mk)
(b)Explainyouranswersabove. (1mk)

14. (a)Radium 226,whoseatomicnumberis88,undergoesbetadecaytoform anew
elementX.

Write anequationforthischange. (1mk)
(b)Statetwodifferencesbetweennuclearandchemicalreactions.

(2mks)
Nuclear Chemical

(i)
(ii)

15. Thereactionbelowhadattainedastateofequilibrium betweenchromateand

Blue
flame

heat

Dry
hydrogen
chloride
gas
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dichromate ions.
2CrO2-

(aq)+2H+
(aq) ⇌ Cr2O7(aq)+H2O(l)

Stateandexplaintheeffectofaddingafewdropsofsodium hydroxidetothe
equilibrium mixture. (2mks)

16. Diamondandgraphiteareallotropesofcarbon.
(i) Whatareallotropes? (1mk)
(ii) Explainwhygraphiteconductselectricitywhilediamonddoesnot.

(2mks)
17. Duringelectrolysisofcopper(ii)sulphatesolutionusinggraphiteelectrodes,acurrentof

2ampereswaspassedfor15minutes.Determinethemassoftheproductsatthe
cathode.(1F=96,500CCu=63.5) (3mks)

18. Piecesofblueandredlitmuspaperswereplacedintoabeakercontainingwaterinto
whichAluminium Chloridehadbeendissolved.
(i)Isdissolvingofaluminium chlorideinwateraphysicalorchemicalprocess?Explain

(1mk)

(ii)Statetheobservationsmadeonthepapers.Explainyouranswer. (2mks)
19. TwocleansingagentsareX=R-COO-Na+andY=R-C6H5-SO3

-Na+whereRisalong
hydrocarbonchain.
(i) Identifythetwocleaningagents. (1mk)
(ii) WritetheformulaofthesaltthatwouldbeformedwhencleaningagentXis
addedto watercontainingcalcium ions. (1mk)
(iii) StateonedisadvantageofcleaningagentY.

(1mk)
20. Theenergyleveldiagram forthereaction:-

2SO2(g)+O2(g) 2SO3(g)

Givenbelow:-

(i) StatetwowaysofincreasingtheyieldofSO3(g) (2mks)
(ii) Onthesameaxis,drawthecurvethatwouldbeobtainedifacatalystis

used. (1mk)
21. Carbon(II)oxideandnitrogen(iv)oxidearesomeofthegasesreleasedfrom car

exhaustpipes.Statehowthesegasesaffecttheenvironment. (3mks)
22. Whenafewdropsofaqueousammoniawereaddedtocopper(ii)chloridesolution,a

lightblueprecipitatewasformed.Onadditionofexcessammoniasolution,adeepblue
solutionwasformed.
(a) Identifythesubstanceresponsibleforthe:-
(i) lightblueprecipitate. (1mk)
(ii) deepbluesolution. (1mk)
(b)Writeanequationforthereactionleadingtoobservationin(a)(ii)above. (1mk)

23. Avolumeofnitrogengasdiffusesthroughaporouspotin70seconds.Howlongwould
ittake400cm3ofcarbon(iv)oxidetodiffusethroughthesameporouspot?(C=12O=16

2-4

Energy
Reactants

Products
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N=14) (3mks)
24. Considerthefollowingelectrochemicalcell.

Zn(s)/Zn2+
(ag)//Pb(ag)/Pb(s)

(i)Nametheelectrodesfortheabovecell. (1mk)
(ii) Writetheelectrodesfortheabovecell (1mk)
(iii) Nameapossiblesaltbridge. (1mk)

25. Lead(ii)nitratewasheatedstronglyforsometime.
(i) Statetwoobservationsmadeduringheating. (2mks)
(ii) Writeanequationforthereaction. (1mk)

26. Drawadot(.)andcross(x)diagram toshowbondingin:-
(i) Ammonium ion(NH4) (1½mks)
(ii) Silane(SiH4) (1½mks)

(N=14H=1Si=14)
27. Chlorinegaswasbubbledintoasolutionofhydrogensulphideasshownbelow:-

(i) Explaintheobservationsmadein
theboilingtube. (2mks)

(ii) Whatprecautionsshouldbetakeninthisexperiment? (1mk)
28. Whatisthedifferencebetweenthermosofteningandthermosettingplastics?

(2mks)

FRIENDSSCHOOLKAMUSINGA KCSETRIALS
Paper2

1.a) Studytheinformationgivenbelowandanswerthequestionsthatfollow.
Element Atomic

radius(nm)
Ionicradius
(nm)

Formulaof
oxide

Meltingpointof
oxide(‘C)

P
Q
R
S
T

0.364
0.830
0.592
0.381
0.762

0.421
0.711
0.485
0.446
0.676

A2O
BO2

E2O3

G2O5

JO

-119
837
1466
242
1054

(i) Whichelementsarenon-metals?Giveareason. (2mks)
(ii) ExplainwhythemeltingpointoftheoxideofRishigherthanthatoftheoxideofS.

(2mks)
(iii) Givetwoelementsthatwouldreactvigorouslywitheachother.Explainyouranswer.

(2mks)
b) Studytheinformationinthetablebelowandanswerthequestionsthatfollow(The

lettersdonotrepresenttheactualsymbolsoftheelements)

IonizationEnergy_KJ/Mole

Eleme
nt

Electronic
configuration

1st1.E 2nd1.E

Boilingtube

Hydrogensulphide
solution

Chlorinegas
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A 2.2 900 1800

B 2.8.2 736 1450

C 2.8.8.2 590 1150

(i) WhatchemicalfamilydotheelementsA,BandCbelong? (1mk)
(ii) Whatismeantbytheterm ionizationenergy? (1mk)
(iii) The2nd ionizationenergyishigherthatthe1stionizationenergyofeach.Explain (1mk)
(Iv) WhenapieceofelementCisplacedincoldwater,itsinkstothebottom andan

effervescenceofacolourlessgasthatbumsexplosivelyisproduced.Use
a simplediagram toillustratehowthisgascanbecollectedduring
thisexperiment.(3mks)

2. Usetheinformationintheschemebelowtoanswerthequestionsthatfollow.

CH3COOCH2CH2CH2CH3

a) NamesubstanceP (1mk)
b) GivethestructureandnameofcompoundQ. (1mk)
c) WritetheequationforthechemicalreactioninstepsIII (1mk)

d) Namethereagentsandconditionsnecessaryforthereactionin
(i)StepIV

Reagents (1mk)
Conditions (1mk)
(ii)StepVII

Reagents (1mk)
Conditions (1mk)

e) WhatnameisgiventothereactioninstepVII? (1mk)
f) Belowaretworeactionsshowinghowalongchainedalkanoicacidcanbe

converted intodetergentB.
I. CH2—C17H35COOH

|
CH—C17H35COOH+3H2O 3C17H35COOH+C3H8O3

|
CH2—C17H35COOH

II. 3C17H35COOH+3NaOH C17H35COONa+3H2O
(detergentB)

P

ProductsButan-1-01Hydrogen
gas

CH3CH2CH=CH2

Butan-1-01 Q

StepI

StepIII

Burn

StepIIK2Cr2O7

StepIV

Conc.H2SO4

+H2O
StepVI

StepV H2/Nickelcatalyst
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(i) Namethetypeofreactionin (2mks)
(ii) GiveonedisadvantageofusingdetergentBinwashingclothes. (1mk)

3. 2.5gofametalcarbonate,MCO3wasreactedwithexcess2M nitric(v)acid,thevolume
of carbon(IV)oxideevolvedmeasuredandrecordedat10secondintervals.Theresults
were recordedasshowninthetablebelow.

volumeof
gas(cm3)

0 90 150 210 280 305 390 450 480 480 480

Timein
seconds

0 10 20 30 40 50 60 70 80 90 100

a) (i)Onthegridprovided,plotagraphofvolume(verticalaxis)againsttime.Label
it

asA (3mks)

(ii) From yourgraph,determinetherateofreactionbetween25secondsand40
seconds. (2

mks)
(iii) Onthesamegrid,sketchacurvethatwouldbeobtainedifthesameexperiment

was repeatedusing excessIM Nitric(V)acid.LabelitasB. (l
mk)

(iv) Giventhatcarbon(IV)oxidewasmeasuredatroom temperatureandpressure,
work outtherelativeatomicmassofmetalM.(MGV=24dm3,C12,0=16)
(3mks)
4. Thediagram belowrepresentstheHaber’sprocessforthemanufactureofammonia.
Studyit and answerthequestionsthatfollow.
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a) Nameanytwoimpuritiesremovedbythepurifier. (2mks)
b) Thecatalystusedintheprocessisfinelydividediron.Whyironisfinelydivided?

(1mk)
c) IntheHaber’sprocesstheconversionofnitrogenandhydrogenintoammoniais

only 10%.
Theremainingunreactedgasesarerecycled.Whatistheadvantageofrecycling.

(1mk)
d) A partfrom ironcatalystandpressureof500atmospheres,nameanyother

conditionrequiredforthisprocess.
(1mk)

e) Giveanytwousesofammonia (1mk)
f) Inthemanufactureofnitric(V)Acidfrom ammoniaandairofnitric(v)acidfrom

ammoniaandair,ammoniaiscatalyticallyoxidizedtonitrogen(II)
oxide

(i) Namethecatalystusedinthereaction (1mk)
(ii) Writeabalancedchemicalequationforthereactionbetweenammonia

and air. (1mk)
(iii) Stateoneenvironmentalproblem likelytobefacedinanareawherenitric

(v) acid manufacturingplantislocated. (1mk)
g) (i)Inthepreparationofchlorinegasinaschoollaboratory,eithermanganese(IV)

oxideorpotassium manganate(VII)maybeusedonconcentrated
hydrochloricacid. Stateoneadvantageofpotassium manganate(VII)
overmanganese(IV)oxideinthis reaction.

(1mk)
(ii) Stateandexplainwhatwouldbeobservedwhendrylitmuspapersaredippedina

gasjarofchlorine. (2mks)

Purifier

HydrogenNitrogen

Composer
500
atmosphere

Condenser Heat
Exchange

Catalytic
chamber

Liquid
ammonia

10%
ammonia

unreacted
gases
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(iii) Freshlypreparedchlorinewaterbleachesbutchlorinewaterexposedtosunlight
for

sometimedoesnotbleach.Explain. (2mks)
(iv) Whenpreparinghydrogenchloridegasfrom sodium chlorideandsulphuric(VI)

acid, twoconditionsarenecessary.Statethem.
(1mk)
5. Thediagram belowshowsindustrialextractionofaluminum

a) Nameandwritetheformulaeofthemajororeforthisprocess. (1mk)
NameFormulae

b) Writetheequationofthereactiontakingplaceatthe:
Anode (1mk)

Cathode (1mk)
c) Writetheformulaofthemoltenalumina. (1mk)
d) Statetheroleofcryoliteaddedtomoltenalumina (1mk)
e) Itischeapertorecyclealuminum otherthantoextractit.Explain.(1mk)

f) Explainwhygraphiteanodesmustbereplacedaftersometime. (1mk)
g) Stateonepropertyofaluminum thatmakesitsuitableforwrappingfood.

(lmk)
h) Aluminum ishighinthereactivityseriesyetitdoesnotreactwithbothacidand

air.
Explain. (1mk)

i) Calculatethemassofaluminum obtainedwhenacurrentof3Aispassed
through fusedaluminum oxide for4hour30minutes,(Al=27,IF=96500C)
(2mks)
6. Aqueouscopper(II)sulphatewaselectrolyzedusingtheset-uprepresentedbythe
diagram below.

a) (i)NamethegasX. (1mk)
(ii)WriteanionicequationforthereactionthatproducesgasX. (1mk)

b) WhathappenstothepHoftheelectrolyteduringelectrolysis?Explainyour
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answer. (2mks)
c) Ifintheaboveset-up,copperelectrodeswereusedinsteadofplatinum

electrodes.
i)Writetheelectrodehalf-equationsforthereactionsattheanodeandthe

cathode. (2mks)

Anode:
Cathode:

ii) Whathappenstothecoloroftheelectrolyteduringelectrolysis?Explainyour
answer. (2mks)

d) Anironspoonistobeelectroplatedwithsilver.Drawalabeleddiagram to
represent theapparatusthatcouldbeusedtocarryoutthisprocess.
(3mks)

e) Thetablebelowshowstheammeterreadingobtainedwhentwodifferent
electrolytesofthesame concentrationweretested.

Electrolyte Current(amps)

Copper(II)sulphatesolution 4.0

Ethanoicacid 1.2

Whydoesethanoicacidgivealowerreading? (1mk)
f) Usetheinformationinthetablebelowtoanswerthequestionsthatfollow.

Reaction E(volts)
Zn2+

(aq)+2e- Zn(s) -0.76
A13+

(aq)+3e- Al(s) -1.66
Fe3+

(aq) +3e- Fe(s) -0.44
i) Writethecellrepresentationofthecellmadeofaluminum andironhalf-cells.

(lmk)
7. (a) Statetwodifferencesbetweenchemicalandnuclearreactions. (2mks)

(b) Belowisaradioactivedecayseriesstartingfrom 214Biandendingat206Pb.
Studyit andanswerthe questionsthatfollow; 83

82

(i) IdentifytheparticlesemittedinstepsIIIandV (2mks)

(ii)WritethenuclearequationforthereactionwhichtakesplaceinStepI. (1mk)

(c) (i)Definetheterm half—life.

(1mk

(ii)800gofaradioactiveisotopedecaysto50gin100days.Determinethehalf-life

of

thisisotope. (2mks)

(d) Statetwomedicalusesofradioactiveisotopes. (lmk)
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1. WhenanelectriccurrentwaspassedthroughmoltensubstancesM andNindifferent
containerstheobservationsinthetablebelowweremade

MoltenM Conductelectriccurrentandisnot
decomposed

MoltenN Conductelectriccurrentandagasisformed
atoneoftheelectrodes

Suggestthetypeofbondingpresentin;
a)SubstanceM (1mk)
b)SubstanceN (1mk)

2. Usetheschemebelowtoanswerthequestionsthatfollow

a)Identifythesolids
i)H- (1mk)
ii)J- (1mk)
b)StateonelaboratoryuseofCa(OH)2(aq) (1mk)

3. Explainwhypotassium iskeptunderparaffinwhilephosphorousiskeptunderwater
(2mks)

4. Sulphurissolubleinethanolbutnotinwaterwhilecommonsaltissolubleinwaterbut
notinethanol
a)Explainwhysulphurissolubleinethanolbuthotinwater (1mk)
b)Explainhowapuresampleofsodium chloridecanbeobtainedfrom amixtureofthe

two
(1mk)

5. Ammioniagasispreparedbyharberprocessaccordingtotheequationbelow
N2(g)+3H2(g) 2NH3(g)+Heat
Completethetablebelowbystatingtheeffectofequilibrium whenthefollowing
conditionsareapplied.Giveexplanationineachcase

Condition Effectonequilibrium Explanation

a)Pressure
increased

½mk 1mk

b)Temperature
increased

½mk 1mk

6. Alkalineearthmetalsaregenerallylessreactivethanalkalimetals,explain. (2mks)
7. Afixedmassofanidealgasoccupies200cm3atapressureof740mmHg

a)StateCharles’slaw (1mk)
b)Calculatethevolumeofthegasat77-mmHgpressure (2mks)

8. Statewhatwouldbeobservedifconcentratedsulphuricacidisaddedto
a)Sugarcrystals. (1mk)

. b)Hydratedcopper(II)sulphatesolution (1mk)

SOLIDH

Carbon(IV)oxide

SolidJ Ca(OH)2(aq)
H2O
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c)Whattypeofreactionhastakenplaceabove (1mk)
9. TwogasesXandYhaverelativedensities1.98and2.90respectively.Theydiffuse

underthesameconditions
a)Howdotheirrateofdiffusioncompare? (2mks)
b)DeterminetherelativemolecularmassofXgiventhattherelativemolecularmassof

Yis 64
(1mk)

10. Amassof2.5gofacidHXwasdissolvedinwaterandtheresultingsolutionwasdiluted
toatotalof250cm3,15cm3ofthefinalsolutionwasrequiredtoneutralize25.0cm3of
0.1M aqueouspotassium hydroxide.Calculatetherelativemolecularmassoftheacid
(3mks)

11. Namethreesub–atomicparticlesfoundinanatom andstatewheretheyarefound
(3mks)

12. a)Usingdots()andcross(x)showtheformationofCarbon(II)oxidegas (1mk)
b)Nametwotypesofbondspresentinthemoleculein‘a’above (2mks)

13. Whenacertainhydrocarbonburntcompletelyinexcessoxygen5.28gofCarbon(IV)
oxideand2.16gofwaterwereformed.Ifthemolecularmassofthehydrocarbonis84,
determinethemolecularformulaofthehydrocarbon
(3mks)

14. ThreebrandsofinksM,NandOweresuspectedtobecontaminatedwithsubstanceP.
Theresultisshownbelow;

P M N O



   











i)WhichinkwascontaminatedwithsubstanceP (1mk)
ii)Nametheinkwhichwaspure (1mk)
iii)Identifytheotherinkwhichwasnotpure (1mk)

15. a)Nameonegasusedtogetherwithoxygeninweldingotherthanacetylenegas (1mk)
b)Statetwootherusesofthegasnamedabove (2mks)

16. Studytheexperimentbelowandanswerthequestionsthatfollow.Thegasproduced
ignitesspontaneously

Water

Metal
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i) Whichmetalisusedabove (1mk)
ii) Whichgaswasproduced (1mk)
iii) Whatwillbethecolourofphenolpthaleinindicatorintheresultingsolution?

(1mk)
17. Thefollowingdiagram representsacharcoalburner.Studyitandanswerthequestions
that follow

Writetheequationsforthereactionat; (3mks)
18. 75gofasaturatedsolutioncontains30gofsaltcalculate

a)Thesolubilityofthesalt (2mks)
b)Thepercentageofthesaltinthesaturatedsolution (1mk)

19. Statetwodisadvantagesofhardwater (2mks)
20. a)Defineoxidationandreductionintermsofelectrons (1mk)

b)CalculatetheoxidationnumberofChromium inCr2O2- (1mk)
21. Thecellconventionforanelectrochemicalcellisshownbelow

Zn(s)/Zn2+
(aq)//Pb2+

(aq)/Pb(s)

a)Nametwosubstancesthatcanbeusedaselectrolytesintheabovecell (2mks)
b)Whichoftheelectrodesistheanode? (2mks)

22. a)Nameonechieforeofcopperandgiveitsformula (2mks)
b)Calculatethemassofcopperthatwouldbedepositedonthecathodewhenasteady
currentofoneampereflowsfor20minutesthroughcopper(II)sulphatesolution(Cu=
63.5;FaradayConstance=96500Cmol-1) (3mks)

23. a)Giveareasonswhyethanoicacidhasahigherboilingpointthanethanolwhichhas
thesamenumberofCarbonatoms (1mk)
b)Drawthestructuralformulaofethanoicacid (1mk)

24. RCOO–Na+andRCH2OSO3–Na+representtwotypesofcleansingagents
a)Nametheclassofcleansingagenttowhicheachbelongs (1mk)
b)Whichoneofthetwocleansingagentsislikelytopolutetheenvironment.
Explain.(2mks)

25. a)Statethreedifferencesbetweenchemicalandnuclearreactions.(3mks)
b)Studythefigurebelowandanswerthequestionsthatfollow

7

Leadblock

A

B

C

Sourceof
radioactive

Sheetof
paper

Aluminium
foil

Air

Burning
charcoal

A

B

C
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IdentifytheradiationsA,BandC (3mks)
26. Avolumeof80cm3ofamixtureofpropane(C3H8)andoxygenwereignitedinan

experiment.Theproductswerecooledandpassedthroughanaqueoussodium
hydroxide.Thefinalvolumewasreducedby30cm3

a)Writetheequationforthecombustionofpropane (1mk)
b)Determinethevolumeof;
i)Thecomponentoftheoriginalmixture (2mks)
ii)Residualoxygen (1mk)

27. Usetheinformationbelowtoanswerthequestionsthatfollow
Ethanolisformedasshownbelow
2C(s)+3H2(g)+½O2(g) C2H5OH(l)

Hccarbon=-393kJmol-1

HcHydrogen=-286kJmol-1

Hcethanol=-1368kJmol-1

Drawtheenergycyclediagram andfortheformationandcombustionofethanoland
calculatetheheatofformationofethanol (3mks)

28. Differentiatebetweenempiricalandmolecularformula (2mks

MOIGIRLSSCHOOLNAIROBIKCSETRIALS
Paper2

1. Usetheinformationinthetablebelowtoanswerthequestionsthatfollow

Element AtomicRadii(nm) Tonicradiinm

D 0.231 0.133

E 0.181 0.099

F 0.160 0.065

G 0.195 0.114

a) i)Arethemembersinthisgrouplikelytobeconductorornon–conductors?(1mk)
ii)Whichelementwouldhavethelowestatomicnumber?Explain. (1mk)

b) Thegridbelowrepresentspartoftheperiodictable.Studyitandanswerthe
questionsthatfollow.(Thelettersarenottheactualsymbolsofthe

elements)

V W

X Y Z

i) Selecttheelementinperiodthreewhichhastheshortestatomicradius.Givea
reason foryouranswer. (2mks)

ii) Usingdots()andcrosses(x)torepresentoutermostelectrons,drawadiagram
to showthebondinginthecompoundformedwhenchlorinereactswithelementX

(1mk)
iii) WhenthreelitersofchlorinegaswerecompletelyreactedwithelementY,11.85g
of theproductwereformed.CalculatetherelativeatomicmassofelementY

(3mks)
(R.A.M ofchlorine=35.5,molargasvolume=24liters)

2. Theapparatusshownbelowwereusedforthepreparationofhydrogensulphidegasin
the laboratory
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a) Name;
i) SubstanceV (1mk)
ii) SolidX (1mk)
b) Writeanequationforthepreparationofhydrogensulphide (1mk)
c) Whatpropertyofthegasenablesittobecollectedbythemethodshownin

thediagram? (1mk)
d) Whatisthepurposeofthewaterinthesecondflask?(1mk)
e) Whatprecautionshouldbetakenwhenpreparingthegas?(1mk)
f) Explaintheobservationsmadewhendryhydrogensulphideisexposedtowet

Lead(II)acetatepaper (2mks)
g) State the observation thatwould be made when hydrogen sulphide gas is
bubbled throughacidifiedPotassium dichromate(VI)solution (1mk)
h) Explainwhyitisnotadvisabletodisposeoffhydrogensulphidegasbyburning

(1mk)
3. Theempiricalformulaofahydrocarbonis(CH2).Ithasadensityof0.001167g/cm3at

room temperatureandpressure.(Molargasvolumeatr.t.pis24dm3)
a) Determinethemolecularformulaofthehydrocarbon (3mks)
b) Drawthestructuralformulaofthehydrocarbon (1mk)
c) EthenegasburnsinOxygentoform Carbon(IV)oxideandwater.
i) Writeanequationforthereactionbetweenethanegasoxygengas(1mk)
ii) 15cm3ofethenegasweremixedwith50cm3ofoxygengasandthemixturewas

ignited intocompletecombustion.Calculatethevolumeofexcess
unreactedgas (3mks)
d)Whathappenswhenethenegasisbubbledthroughbrominewater? (2mks)
e)Giveanytwousesofethenegas (2mks)

4. Belowisasimplifieddiagram ofaDown’scellusedforthemanufactureofSodium
metal.Studyitandanswerthequestionsthatfollow.

H2S(g)

SubstanceV

Substance
Water SubstanceX

Circular
steel
cathode

Holethrough
whichsodium
chlorideisaddedChloridegas

Diaphragm

Circularsteel
cathode

Diaphragm
Anode
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a) Namethesubstancetheanodeismadeof (1mk)
b) Explainyouranswerin(a)above (1mk)
c) Whatistheroleofthediaphragm inDown’scell (1mk)
d) InDown’scellforthemanufactureofSodium metal,Calcium chloridesaltis
addedtol owerthemeltingpointfrom 8000Cto6000C.Explainwhyitisnecessaryto
lowerthe meltingpoint (1mk)

e) Calculatethemassofsodium metalproducedifacurrentof50amperesis
passed throughthemoltenSodium chloridefortwo(2)hours(Na=23,F=96500C)

(2mks)
f) BelowisalistofpotentialdifferencesobtainedwhenmetalP,Q,R,SandTare
used inthefollowingelectrochemicalcell

Metal(s)/Metalions//Copper(II)ions/copper(s)

Metal ReductionElectrodePotential

P -1.10V

Q -0.46V

R 0.00

S +0.45V

T +1.16V

i) WhichmetalislikelytobeCopper.Explain (2mks)
ii) Identifythestrongestreducingagent (1mk)
iii) Whichtwohalf–cellswouldbecombinedtoproducethehighestvoltage?

(1mk)
iv) GiveacellrepresentationofthecellinF(iii)above. (2mks)

5. Thetablebelowgivesthevolumeofhydrogengasproducedwhendifferentacidsof
50cm3wereeachreactedwith10cm pieceofmagnesium ribboninaconicalflask.

Time Volumeofthegasevolvedincm3using

1M SulphuricAcid 1M ethanoicacid

10
20
30
40
50
60
70
80
90

100
120

35
56
73
85
91
97

100
100
100
100
100

2
4.5
7

11
13
15
17
20
23

26.5
30

a) Onthegridprovided,plotonthesameaxis,thegraphofvolumeofgasproduced
againsttime (4mks)
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b) From thegraph,determinetherateofreactionofbothacidsat55seconds
i) 1M sulphuric(VI)acid (1mk)
ii) 1M ethanoicacid (1mk)

c) Explainthedifferenceintherateofevolutionofthegasasdeterminedin(b)
above (2mks)

d) Calculatethenumberofmolesofhydrogengasproducedwhen10cm
magnesium ribboniscompletelyreactedwith1M sulphuric(VI)acid.(Molargas
volume=24dm3 atr.t.p) (2mks)
e) Whatmassofmagnesium hadthereforereacted?(Mg=24)(2mks)

6. Thefollowingset–upwasmadeinanexperimentbyagroupofform fourstudents.
Thereadingsofthebalancebeforeandafterexperimentwereindicatedinthediagram
below.Giventhattheinitialtemperatureofwaterwas26.70Crespectively.Thespecific
heatcapacityofwateris4200Jkg-1k-1

Tripodstand

Thermometer

50cm3of
waterof
density1g/cm-

3

Determine:
a) Temperaturechangethatoccurred (1mk)
b) Amountofethanolused (1mk)
c) Molesofethanolused 2mks)
d) Amountofheatgainedbywater (2mks)
e) Molarenthalpyofcombustionofethanol (2mks)
f) Usethefollowingthermochemicalprocessestoanswerthequestionsthat

follow;

C3H8(g)+5O2(g) 3CO2(g)+4H2O(l) Hc=-125kJmol-1

C(s)+O2(g) CO2(g) Hc=-393kJmol-1

H2(g)+½O2(g) H2O(l) Hc=-286kJmol-1

i) Drawanenergyleveldiagram representingtheformationandcombustion
processesofpropane,carbonandhydroge (2mks)
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ii) Henceorotherwise,determinetheheatofformationofpropane (2mks)
7. Usetheflowchartbelowtoanswerthequestionsthatfollow

a)Namethefollowing;

i) GasL (1mk)

ii) GasH (1mk)

iii) K (1mk)

b) Nametheprocessesinvolvedinthefollowingsteps

i)StepI (1mk)

ii)StepII (1mk)

iii)StepIII (1mk)

c) DrawthestructureofcompoundE (1mk)

d) WriteachemicalequationforthecompletecombustionofsubstanceF

(1mk)

e) NametheconditionandreagentsinstepIII

i)Condition (1mk)

ii)Reagent (1mk)

f) CalculatethemassofsaltQthatwouldbeformedbyusing21.9kgofG

when itreactswithexcesssodium hydroxide (2mks)

(C=120,H=1.0,Na=23.0,O=16.0)

g) i)DrawthestructureofpolymerD (1mk)

ii)Stateoneuseoftheabovepolymer (1mk)

E

CH3CHCH2
PolymerDK

Substance GasH

SubstanceGasL

Q

R CH3CH2Cl
StepIII

Step
INi/H2

High
temperatureHighpressure

ConcH2SO4

Na(s)

H+/KMnO4(aq)

StepIINaOH

Sodalime+
heat



Formarkingschemes,call/Whatsapp-0746711892

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

KENYAHIGHSCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.



Formarkingschemes,call/Whatsapp-0746711892

Question Maximum score Candidate’sscore

Score1-29 80

1. Definethefollowingterms (3mks)
(a) Isotopes
(b) Massnumber

(c) Isobars
2. Calcium oxidecanbeusedtodryhydrogenchloridegas.

(a)Explainwhycalcium oxideisnotusedtodrychlorinegas (2mks)
(c)Nameonedryingagentforhydrogenchloridegasotherthantheonenamedabove

(1mk)
3. (a)Giveareasonwhyammoniagasishighlysolubleinwater.
(1mk)

(b)Thestructureofammonium ionisshownbelow

H
H

Namethetypeofbondrepresentedinthediagram byN H (1mk)
4. Thegraphbelowshowspartofatemperature–timecurveobtainedwhensolids
naphthalene washeated.

Temperature L
oC R

J

Time(min)

H

N

H
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a)Explainwhathappenstothenaphthalenemoleculesalongthecurves.
(i)JR (1mk)
(ii)RL (1mk)

5. (a)Definetheterm standardenthalpyofformationofasubstance (1mk).
C3H8+SO2 3CO2+4H2OΔH =-1202Kjmol-1

C(s)graphite + O2 CO2ΔH =-394Kjmol-1

H2(g)+½O2 H20 ΔH =286KJmol-1

Usingtheabovethermochemicalequations:
(b) Nametwotypesofheatchangesrepresentedby ΔH3

(1mk)
(c) Usinganenergycyclediagram,calculatethemolarenthalpyofformation

of propane (2mks)

6. Thediagram belowillustrateshowsulphurisextractedbyfraschprocess

sulphur

(a) Labelthepipethroughwhichsuperheatedwaterispumpedin
(1mk)

(b) Theequationbelowshowstheoxidationofsulphur(IV)oxidetosulphur(VI)oxide
in contactprocess.
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2SO2(g)+ O2(g) 2SO3(g)ΔH=-196Kjmol-1

(i) Nameonecatalystforthisreaction (1mk)
(ii) Stateandexplaintheeffectontheyieldofsulphur(VI)oxidewhen

I.thetemperatureisincreased (1mk
II. theamountofoxygenisincreased(1mk) (1mk)

7. Bothdiamondandgraphitehavegiantatomicstructures.Explainwhydiamondishard
while graphiteissoft. (2mks)
8 (a)Usingdot(.)andcrosses(x)torepresentelectrons,showbondinginthecompounds

formedwhenthefollowingelementsreacts.(C-=6,Na=11,F=9)

(a)Sodium andfluorine (1mk)
(b)Carbonandfluorine (1mk)

9 Thelistbelowgivestheformulaeofsomeorganiccompounds.Useittoanswerthe
questionsthat follow

I CH3CH2CH2CH2OH
II CH3CH2CH3

O
II

III CH3CH2CH2 C OH
IV CH3CH2CH2CH3

10. Thetablebelowgivesthesolubilityofpotassium bromideandpotassium sulphateat
0ocand 40oC

Substance Solubilityg/100gH2Oat

0oc 40oC

Potassium bromide 55 75

Potassium sulphate 10 12

Whenanaqueousmixturecontaining60gofpotassium bromideand7gpotassium
sulphate in100gofwaterat80ocwascooledto0oC,somecrystalswereformed

(a) Identifythecrystals (1mk)
(b) Determinethemassofthecrystals (1mk
(c) Namethemethodusedtoobtainthecrystals (1mk

11. Thediagram belowshowsaset-upusedbyastudentinanattempttoprepareand
collect oxygengas.

(a)Completethediagram bycorrectingthemistakesinthesetups (2mk)
(b)IdentifysolidP (1mk)

12. Thetablebelowgivesinformationaboutthemajorcomponentsofcrudeoil.Studyit



Formarkingschemes,call/Whatsapp-0746711892

andanswerthequestionsthatfollow.

Components BoilingpointoC

Gases Below40

Petrol 40-175

Kerosene 175-250

Dieseloil 250-350

Lubricatingoil 350-400

Bitumen Above400

(j) Whichofthecompoundsofcrudeoilhasmoleculeswiththehighestnumberof
carbon atoms? Explain (1mk)

(ii) Nametheprocessyouwouldusetoseparateamixtureofdieselandpetrol
(1mk)

(iii) WhatconditioncouldcauseapoisonousgastobeformedwhenKeroseneis
burnt (1mk)

13 Inordertodeterminethemolarheatofneutralizationofsodium hydroxide100cm3of
1M sodium hydroxideand100cm3of1M hydrochloricacid,bothatthesameinitial
temperatureweremixedandstirredcontinuouslywithathermometer.Thetemperature
oftheresultingsolutionwasrecordedafterevery30secondsuntilthehighest
temperatureofthesolutionwasattained.Thereafterthetemperatureofthesolution
wasrecordedforfurthertwominutes
(a) Writeanionicequationforthereactionwhichtookplace
(1mk)
(b) Thesketchbelowwasobtainedwhenthetemperaturesofthemixturewere

plotted againsttime.Studyitandanswerthequestionsthatfollow

Temperature Y2

oC

Y3

Time(sec)

I, WhatisthesignificanceofpointY2 (1mk)
II Explainthetemperaturechange
(a) BetweenY1andY2 (1mk)
(b) BetweenY2 andY3 (1mk)

14. Foreachofthefollowingexperiments,givetheobservations,andthetypeofchange
that

occurs(Physicalorchemical)

Experiment Observation Typeofchange

Afewdropsofconcentrated

Y1
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sulphuricacidaddedtosmall
amountsofsugar

AfewcrystalsofIodineare
heatedgentlyinatesttube

Afewcrystalsofcopper(II)
Nitrateareheatedstronglyina
testtube.

15. Inthelab.Ammoniagasispreparedbyheatinganammonium saltwithanalkali.
(a) Whatismeantbytheterm alkali (1mk)
(b) (i)Explainusingthephysicalpropertiesofthegas,whyammoniaisnotcollected

(i)Overwater (1mk
(ii)Bydownwarddelivery (1mk)

16 Thesetupbelowwasusedtopreparenitricacid

Sodium coldwater
Nitrate

(a) GivethenameofliquidT(1mk)
(b) Writetheequationforthereactionwhichtookplaceinthereactionflask

(1mk)
(c)Explainwhynitricacidisstoredinadarkbottle (1mk)

17.Studythediagram belowandanswerthequestionsthatfollow.

Gasx
Gasy

Whensomehydrogenchloridegasisallowedintowaterandthemixturestirred,thebulb
lights andgassesXandYareformed (2mks)

Hydrogen
Chloride
gas

Glasscell

Carbon
electrode

Bulb

D.C
Supply

LiquidT

Nitric
acid
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(a)Name
GasX
GasY

(b) Explainwhythebulbdoesnotlightbeforethechloridegasisletintothewater
(2mks)

18 ThetablebelowgivesinformationonfourelementsrepresentedbyKLM &N.Studyit
and

answerthequestionsthatfollow.Thelettersdonotrepresenttheactualsymbolsof
the elements.

Elements Electron
arrangement

Atomicradius Ionicradius

K 2,82 0.136 0.065

L 2,8,7 0.099 0.181

M 2,8,8,1 0.203 0.133

N 2,8,8,2 0.174 0.099

(a) Whichtwoelementshavesimilarchemicalproperties? Explain
(2mks)

19. Thetablebelowgivesreductionpotentialsobtainedwhenthehalf-cellsforeachofthe
elementsrepresentedbyA,B,C,DandEwereconnectedtoacopperhalf-cellasthe
referenceelectrode.

Metal ReductionPotential
(Volts)

A -1.10

B -0.47

C 0.00

D +0.45

E +1.16

(d)WhatiselementClikelytobe?Giveareason (2mks)
(e)Whichofthemetalscannotbedisplacedfrom thesolutionofitssaltbyanyother

metalinthetable.Giveareason (2mk)
(f)MetalBandDwereconnectedtoform acellasshownbelow

D
B

D+(aq)
B+(aq)

Saltbridge

WritetheequationforthehalfcellreactionthatoccuratmetalBelectrode
(1mk)

Saltbridge
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20. Thegraphbelowshowsthebehaviourofafixedmassofagasatconstanttemperature

Pressure
Atmospheres

Volume(litres)
(a) Whatistherelationshipbetweenthevolumeandthepressureofthegas

(1mk)
(b) 3litresofoxygenatoneatmospherespressurewerecompressedtotwo
atmospheres Pressureatconstanttemperature.Calculatethevolumeoccupiedby
theoxygengas (2mks)

21 Studytheflowchartbelowandanswerthequestionsthatfollow

ExcessCl2

u.v
Step2

(a) IdentifyW andP (2mks)
(b) Whatnameisgiventothetypeofhalogenationreactioninstep2. (1mk)

22 (a)Definetheterm half-lifeasusedinradioactivity (1mk)
(c)100gofaradioactivesubstancewasreducedto12.5gin15.6years.Calculateone

half-lifeofthesubstance

23 (a)Definetheterm oxidationstate.
(1mk)

(b)Calculatetheoxidationstatesofchromium andmanganeseinthefollowingions.
(2mks)

(i)Chromium inCr2O7
2-

(ii)ManganeseinMnO4
-

24 Writeonestructuralformulaeof
(i)Methanol 1mk)
(ii)Methanoicacid (1mk)
(b)Writetheequationforthereactionbetweenmethanoicacidandsodium hydroxide

(1mk)
(c)Nametheproductformedwhenmethanolreactswithmethanoicacid (1mk)

(d)Stateoneconditionnecessaryforthereactionin(c)totakeplace (1mk)
25. Inanexperimenttoelectroplateacopperspoonwithsilver,acurrentof0.5Awaspassed
for 18 minutes.Calculatetheamountofsilverdepositedonthespoon(IF=96500
coulombs ,Ag=108) (3mks)

W

Na2co3

P
CCl4
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KENYAHIGHSCHOOLKCSETRIALS
Paper2

1. Thetablebelowshowsresultsrecordedonanexperimentcarriedouttodeterminethe
solubilityofpotassium nitrate.

Temperature(oC) 20 30 40 50 60 70 80 90

Solubilityingper
100gofwater

32 46 64 86 110 138 169 202

(a) Usethedataabovetoplotagraphofsolubilityagainsttemperatureonthe
gridProvided (3mks)

(b) From thegraphdeterminethesolubilityofpotassium nitrateat
(2mks)

(i) 25oC
(ii) 83oC

© Whatmassofpotassium nitratewillcrystallisewhenasaturatedsolutionis
cooled from 75oCto20oC.
(2mks)
(d) Onthesameaxissketchagraphshowinghowsolubilityofchlorinegasvaries
with

temperature (1mk
(e) Thetablerepresentsresultsonfoursamplesofwater.Studyitananswerthe

questionsthatfollows.

Sampleof
water

Dropsofsoapusedtoproduce
lather

Before
boiling

Afterboiling

A 20 10

B 3 3

C 15 3

D 20 20
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(i) Whichsampleislikelytobetemporaryhardwater?Explain
(2mks)

(ii) Give2advantagesofhardwater (2mks)
2 (a)Drawthestructuralformulaeofthefollowingcompounds (3mks)

(i) 2methylpropene
(ii) Butan–2-ol
(iii) 2-3-dimethylButane
(b) Statetheobservationmadewhencompound(ii)in(a)aboveisreactedwitha

piece ofSodium metal (1mk)
© Compounds(i)and(ii)in(a)abovebelongtodifferenthomologousseries

(i) whatisahomologousseries
(1mk)
(ii) GiveachemicaltestthatwilldistinguishButan-2-olfrom butanoicacid

(2mks)
(e) Writeanequationforthecompletecombustionofethanegas (1mk)
(f) Studytheflowchartbelowandanswerthequestionsthatfollows.

cl2(g) StepI
StepII

StepIII
Polymensation

(i) GivethereagentsandconditionsforstepIItooccur (2mks)
(ii) GivetheindustrialimportanceofstepII (1mk)

(iii) Namethecompounds
3 ThesetupbelowwasusedtoprepareandcollectadrysampleofgasX.Studyitand
answer

thequestionsthatfollow.

IdentifygasX……………………… (1mk)
(e)Completethesetuptoshow

IdentifygasX .(1mk)
(a)CompletethesetuptoshowhowgasXisdriedandcollected (3mks)
(b)Writeanequationfortheabovereaction. (1mk)
© Anaqueoussolutionofzincsulphateiselectrolysedusingplatinum electrodes.

State andexplainwhathappenstotheconcentrationofzincsulphate (2mks)

ArticleIV.
D

Ethene

ArticleVI.
C

ArticleV.
Ethane

Con.Hclacid

Potassium
potassium

manganate
(VII)
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(d) Statetheratiooftheproductsoftheanodeandcathodeusingtheequations
(2mks)

(f) Giveoneuseofelectrolysis
(1mk)
(g) Whatisanodizationofaluminium (1mk)

4. Thediagram belowrepresentsasetupthatcanbeusedtoprepareandcollect
Nitrogen(IV)oxide.

(a) NamegasP (1mk)

(b) Writeanequationforthereactionthattakesplace (1mk)
© GiveTwoobservationthatwouldbemadeintubeS (2mks)
(d) WhatpropertyofNitrogen(IV)oxidemakeitpossibleforitscollectionas

shownabove.
(2mks)
(e) WhyisitnotadvisabletouseotherNitrates (1mk)
(f) WriteanequationshowingareactionofNitrogen(IV)oxideandwater

(1mk)
(g) Explainthefollowingobservation,apieceofburningmagnesium is
loweredin agasjarfullofNitrogen(IV)oxideitcontinuestoburn
formingawhitesolid andacolourlessgas.

(2mks)
(i)Namethewhitesolid (1mk)

(ii)Namethecolourlessgas (1mk)
5. Studythetablebelowandanswerthequestionsthatfollow.Thelettersdonot
represent theactualsymbolsofelements.

(a) Choosethemostreactivenon-metal
(1mk)

(b) OnthegridindicatethepositionofelementXwhoseionisX-2andhasan
electron

Arrangementof2,8 (2mks)
© WritetheformulaeofthecompoundformedbetweenGandD. (1mk)
(d) WhatisthefamilynameofE,G,H (1mk)
(e) HowdoestheelectronegativityofE,G,andHvary? Explain (2mks)
(f) ComparethereactivityofAandwaterandthatofCandwater. (2mks)

B C
K H

A
D

F G
E

Freezing

GasP

Tube
S
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(g) NamethetypeofoxideformedbyB (1mk)
(h) GiveoneuseofelementF (1mk)

6 (a) Nametheprocessinwhichsodium metalisextracted (1mk)
(b) Whatisthefunctionofcalcium chlorideduringextractionofsodium meta

(1mk)
(c) Writeanequationforthereactiontakingplaceattheanode (1mk)

(d) Apartfrom liquidsodium whatelsecanbecollectedatthecathode,andhowisit
separatedfrom sodium . (2mks)
(e) Calculatethevolumeofhydrogengasproducedats.t.pwhen1.15gofsodium

metalreactwithwater.(Na=23,molargasvolume=22400cm3) (3mks)
(f) (i)Stateoneenvironmentalhazardthatiscausedduringextractionofsodium

metal (2mk
(ii) Give2usesofsodium metal (2mks)

7 (a) Definethefollowingterms (2mks)
(i) Duplet
(f)Hydrogenbonding
(b)Belowisaflowchart.Studyitandanswerthequestionsthatfollow:-

Step1 ReagentY
StepIII

H20 H2O
StepII

(i) NametheprocessinstepI (1mk)
(ii) NamecompoundR (1mk)

ReagentY (1mk)
(iii) WriteequationforthereactioninstepII
(c) Explainwhy0.1M hydrochloricacidhasapHof1while0.1M ethanoicacidhasa

pH of3 (2mks)
(d) (i)Writedowntheobservationmadewhenasampleofcopper(II)carbonateis

heatedinatesttub
(1mk)

(ii)Writeanequationfortheactionofheatoncopper(II)carbonate (1mk)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

Limestone

Quicklime
R
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MARANDA SCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.

Question Maximum score Candidate’sscore

Score1-29 80

1. Thediagram belowshowsaset-upofapparatususedtoseparateimmisibleliquids.

A

B

Mixture
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(a) NamethepartslabelledAandB (1mk)
(b) StatethefunctionofthepartlabeledA. (1mk)
(c) Statethepropertyofthemixturethatmakesitsuitabletobeseparatedbythe

methodabove. (1mk)
2. Studytheinformationinthetablebelowandanswerthequestionsthatfollow.The
letters donotrepresenttheactualsymbolsoftheelements.

Element AtomicNumber Meltingpoint(oC)

L 11 97.8

M 13 660

R 19 63.7

(i) WritetheformulaeofcarbonateRandM (1mk)
(ii) DescribehowthecarbonateofM canbeobtainedfrom amixtureofcarbonateR

and M. (2mks)
(iii) RismorereactivethanL.Explain (1mk)

3. InanExperiment,concentratedsulphuricacidwasputinabeakerandexposedtoair
foroneweekasshownbelow.

(i) Whatobservationwasmadeafteroneweek.Explain. (2mks)
(ii) Whatpropertyofsulphuricacidwasbeinginvestigatedintheexperiment (1mk)

4. a)Definetheterm solubility. (1mk)

b) Aform fourstudentwantedtodeterminethesolubilityofpotassium nitrate.He
obtainedthe followingresults.

Massofevaporatingdish =15.13g
Massofevaporatingdishandsolution.=36.51g
Massofevaporatingdishandsalt =19.41g
Usetheinformationabovetocalculatethesolubilityofpotassium nitrate.

(3mks)
5. ThetablebelowshowsthestandardelectrodepotentialsoftwoelementsPandQ.

Halfreactions Eθ(v)

P2+
(aq)+2e- P(s) -2.37

Q2+
(aq)+2e- Q(s) -0.402

(i) Drawawelllabelleddiagram ofacellthatcouldbeconstructedfrom thepairof
elements. (2mks)

(ii) Calculatethee.m.fofthecellabove. (1mk)

Heat

100

80
60
40
20
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6. Thediagram showsanincompleteset-upforthelaboratorypreparationandcollection
ofchlorinegas.Studyitandanswerthequestionsthatfollow.

(a)Completetheset-uptoshowhowdrychlorinegasiscollected. (2mks)
(b)NamesubstanceQ. (1mk

7. Ifaqueouslead(II)nitrateisaddedtoaqueoussolutionpotassium iodide,abrightyellow
precipitateisformed.
(i) Writedowntheformulaoftheprecipitateformed.(1mk)
(ii) Writeanionicequationforthereactionabove.(1mk)

8. Zinccarbonatedecomposesonheatingproducingagaseousproductandaresidue.
Whatvolumeofthegaseousproductats.t.pisproducedfrom 2.5gofthecarbonate?(Zn=
65, C=12,O=16M.G.Vats.t.p=22400cm3) (3mks
9. Identifythetypeofbondformedin(i)and(ii). (2mks)

(I) (II)

10. Givethesystematicnamesofthefollowingcompounds. (3mks)

(a)CH3–C-CH2–CH3

||
CH2

(b)CH3CHCH2CH2OH
|

C2H5

O
||

(c) CH3CH2CH2COH
11. Thesetup belowwasusedtoinvestigate
achemical propertyofcarbon.Studyit
and answer the questionsthatfollow.

Conc.HCl

Blacksolid
Q

Water
Heat

Boilingtube
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(i) Whatobservationsweremadeonheatingthemixture. (2mks
(ii) Whatistheindustrialapplicationofcarbonintermsofproperty

investigated above. (1mk)
12 Inanexperiment,afewdropsofconcentratednitric(IV)acidwereaddedtoaqueous
Iron(II)

sulphateinatesttube.excesssodium hydroxidesolutionwasthenaddedtothe
mixture.

(a) Statetheobservationsthatweremadewhen:
(i) Concentratednitric(V)acidwasaddedtoaqueousIron(II)sulphate(1mk)

(ii) Excesssodium hydroxidewasaddedtothemixture.(1mk)
(b)Writeanionicequationforthereactionthatoccurredina(ii)above. (1mk)

13. Considerthereactionrepresentedbytheequation:
N2(g)+O2(g)⇌2NO(g)ΔH=+1259KJ
Explaintheeffectofthefollowingonthereaction;
(a) Anincreaseinpressure (1mk)
(b) Increaseintemperature (2mk)

14. Studytheenergylevelbelowandanswerthequestionsthatfollow.

(i) Stateandexplainwhetherthereactionrepresentedinthediagram is
endothermicor exothermic.
(1mk)

(ii) From thediagram,determine;
I. theactivationenergy (1mk)
II. enthalpyofreaction (1mk)

15. Explainwhywhenheatingsubstanceswithnon-luminousflame,tubesshouldnotbe
placed very closetothetopofthechimmey. (2mks)
16. StateGraham’slaw ofdiffusion. (1mk)

TwogasesAandBdiffusesfrom twooppositeendsoftheglasstubeasshown.After
12 seconds gasBwasdetectedatpointPandAwasdetected4secondslater

Testtube

Limewater

Mixtureof
charcoal&
Copper(II)Oxide

Heat

Reactants

Products

0

Energy
(KJ)

Reactionpath
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CalculatetherelativemolecularmassofAgiventhattherelativemolecularmassofB
is2. (2mks)

17. Startingwithcoppermetal,describehowasampleofcrystalsofcopper(II)chloride
maybe

preparedinthelaboratory. (3mks)

18. Thorium
232

Thundergoestwoconsecutivealphadecaysfollowedbytwoconsecutive

beta decays toform thenuclide
x

Ra.Identifythevaluesofxandy

(3mks)
19. Explainwhythereactionbetween1gofcalcium carbonateand1M hydrochloricacidis
fasterthanthereactionbetween1gofcalcium carbonateand1M butanoicacid. (2mks)
20. AhydrocarbongasYinwhichthepercentageofhydrogenbymassis14.3% occupiesa

volume of2.24dm3ats.t.pandweighs7g
(i)Determinetheempiricalformulaofy.(C=12,H=10)(1½mks)

(ii)GivethestructuralmolecularformulaofY. (1½mks)
21. Whenmagnesium wasburntinair,asolidmixturewasformed.Onadditionofwaterto
the mixtureaGaswhichturnedmoistredlitmuspaperbluewasevolved.Explainthese
observations. (2mks)

22. Inanexperimenttopreparenitrogen(I)oxide,ammonium nitratewasgentlyheatedina
flask.

(a) Stateandexplainhowthegascollected. (1mk)
(b) Asampleofthegaswastestedwithdampblueandredlitmuspapers.What

observationswere made? (1mk)
23. Completethetablebelow. (2mks)

Element LatinName Symbol

__________________ Plumbum

Copper _______________ Cu

Potassium ________________ K

24. Thegridbelowispartoftheperiodictable.Useittoanswerthequestionsthatfollow.
(Thelettersdonotrepresenttheactualsymbolsofelements.)

R S

N Q T U

P

(a) IndicateinthegridthepositionofanelementrepresentedbyletterV,whose
atomic numberis14. (1mk)

(b) Selectaletterwhichrepresentsamonoatomicgas. (1mk)

B
A

P
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(c) writeanequationforthereactionbetweenQandT (1mk)
25. InanExperiment,dilutehydrochloricacidwasaddedtosodium hydroxidesolutiondrop

–wise.Theconcentrationofsodium hydroxidewasnotedatregulartimeintervals.
(i) Sketchagraphofconcentration(y-axis)againsttimeintervaltoshowhow the

concentration ofsodium hydroxidechanges. (2mks)
(ii) Explaintheshapeofthecurvesketchedabove. (1mk)

26. AcompoundwhosegeneralformulaisM(OH)3reactsasshownbytheequationsbelow.
M (OH)3(s)+OH-

(aq) M (OH)4
-

(aq)

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

(aq)+3H2O(l)

(i) whatnameisgiventothecompoundswhichbehavelikeM (OH)3inthetwo
reactionsabove? (1mk)

(ii) nametwoelementswhosehydroxidesbehavelikethatofM.(1mk)
27. Belowisaset-upofapparatususedtopreparehydrogengasinthelaboratorystudyit
and answerthequestionsthatfollow.

(a) Writethechemicalequationforthetworeactionstakingplaceintheabovesetup.
(2mks)

(b) Statethechemicaltestforhydrogengas. (1mk)
28. Drawawelllabelleddiagram toillustratehowcoppermetalispurified. (3mks)
29. (a)Whatarealkalimetals. (1mk)

(b)Explainwhypotassium atom islargerthatnSodium atom. (1mk)

MARANDA SCHOOLKCSETRIALS
Paper2

1. (a) Whatisasaturatedsolution? (1mk)
(b) Thediagram belowrepresentsanarrangementforalargescalemanufactureof

ethanolfordomesticconsumption.

DiluteH2SO4

Zincgranules

Flame
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(i) Nametheprocessbywhichethanolisobtainedfrom thecrudeoil. (1mk)
(ii) Suggesttworeasonswhywaterisacoolantinthisprocess. (2mks)
(iii) Whyisitpossibletoseparateethanolfrom themixturebythisprocess. (1mk)

(c)(i)DescribehowthemixtureofAmmonium chloride,sodium chlorideandleadII
chloridecanbeseparatedifallthecomponentsofthemixtureare

toberecovered.
(3mks)

(ii) ThefollowingprocessshowshowNitrogenandOxygencanbeobtainedfrom air.

Filter Air KOH(aq)and NitrogenandOxygenmixture
Anhydrous

Calcium chloride

A

LiquidAir

B

Nitrogen Oxygen

I. Nametheprocesses (1mk)
II. Whatisthepurposeof

Potassium hydroxidesolutionKOH(aq)intheprocess.(1mk)
AnhydrousCalcium Chloridesolid. (1mk)

2. (a)Givethenamesofthefollowingcompounds.
(I) CH3CH2CH2OH (1mk)
(ii) CH3CH2COOH (1mk)

(b) Studytheinformationinthetablebelowandanswerthequestionsthatfollow.

No.ofcarbonatomspermolecule Relativemolecularmassof
hydrogen

2 28

3 42

Coolant(water)

Receiver

Condenser

Distillated
(Ethanol)

CrudemixtureofEthanolwaterand
fermentedflour

WireHeat
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4 56

(i) Writethegeneralformulaofthehydrocarbonsinthetable. (1mk)
(ii) Predicttherelativemolecularmassofthehydrocarbonwith5carbonatoms.

(1mk)
(iii) Determinethemolecularformulaofthehydrocarbonin(ii)anddrawitsstructural

formula. (2mks)
(c) Studytheschemegivenbelowandanswerquestionsthatfollow.

(i)Namethereagentusedin
StepI (1mk)

StepI (1mk)
StepIII (1mk)

(ii) WriteanequationforcompletecombustionofCH≡CH. (1mk)
(iii) ExplainonedisadvantageofthecontinueduseofitemsinstepIII. (1mk)

3. (a)Thediagram belowrepresentstheextractionofsulphurbythefraschprocess.

(i) IdentifyandstatetheuseofthesubstancesthatpassthroughtubesA
andC. (2mks)

(ii) RhombicandmonoclinicareAllotropesofsulphur.Theyareinter
convertible asshownbelow.

96
o

C

Rhombic ⇌ Monoclinic
I. Whatdoesthetemperature96oCrepresent. (1mk)

StepIVheat

C2H5COONa

C2H6CH ≡CH

StepI

CH2 =CHCl

StepII

StepIII

-CH2 =CHCl-

A

B

C

Ground Level
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II. Statethedifferencesincrystallineappearancesbetweenrhombicand
monocliniccrystals. (1mk)

(b) Thefollowingschemerepresentsthestepsfollowedinthecontact
process, studyitandanswerthequestionswhichfollow.

(i) NamethreepossibleidentitiesofsolidA. (1mk)
(ii) Nametwoimpuritiesremovedbythepurifier. (1mk)
(iii) Whyisitnecessarytoremoveimpurities. (1mk)

(c) Thefollowingchemicalequationshowsareactiontakingplaceinthecatalytic
chamber/converter.

2SO2S+O2(g) ⇌ 2SO3(g) DHo=-197kjmol-1

(i) Howwouldthefollowingfactorsaffecttheproductionofsulphur(IV)oxide.
I.Increaseintemperature. (1mk

II.Decreaseinpressure (1mk)
(ii) Namethecatalystwhichiscommonlyusedinthisprocessandwhy? (1mk)
(iii) Stateandexplainoneenvironmentaleffectofsulphur(IV)oxideinthe

atmosphere. (2mks)

4. Thegridbelowrepresentspartoftheperiodictable.Studyitandanswerthequestions
that follow.

Thelettersdonotrepresenttheactualsymbolsoftheelements.

A
K

B D G I

L

SolidA Air

Purifier

SO2andAir

SO2andAir

Drier

Heatexchanger

DrySO2andAir

Compresso
r

Absorption
Tower

Diluter

Conc.H2SO4

Catalyticchamber

Conc.H2SO4

Oleum
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F H

C E J

(a)(i) Whichletterrepresentsanelementthatisleastreactive. (1mk)
(ii) WhyareelementsDandEreferredtoasalkaliearthmetals.

(1mk)
(b) HowdoestheatomicradiusofFandHcompare?

(2mks)
(c) Selecttwolettersrepresentingapairofelementsthatwouldreactmost

explosively.
(2mks)

(d) WriteanequationshowinghowDformsitsions. (1mk)
(e) Writetheformulaeof

(i)BromideofD (½ mk)
(ii)SulphateofC (½mk)

(f) Whattypeofbondingexistsbetween
(i)EandI (½ mk)
(ii)GandJ (½mk)

(g) ExplainwhythemeltingpointofJishigherthanthatofI. (1mk)

(h) The1st,2ndand3rdionizationenergiesinKJ/molofelementBandCaregiven
below.

Element 1stI.E 2ndI.E 3rdI.E

B 520 7,300 9,500

C 420 3,100 4,800

(I) Whatisthe1stionizationenergy. (1mk)
(ii) Apartfrom thedecreaseinenergylevels,explainthedifferencebetween1stand

2nd

Ionizationenergies. (1mk)
(iii) CalculatetheamountofenergyinKJ/molfortheprocess.

Cg Cg
3++3e- (1mk)

5. Theflowchartbelowillustratesthemajorstepsinextractionofaluminium from
bauxite.

(a) (i) Givethechemicalformulaofbauxite. (1mk)
(ii) WritetheequationforthereactioninchamberP. (1mk)
(iii) WritetheformulaofthemainimpurityinchamberQ.(1mk)̀

P ResidueQ

SolutionR Al(OH)3(s)

Al2O3(s)
Electrolytic
Cell

Bauxite

Soduim
Hydroxide B

Filter

C
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(iv) NameandexplaintheprocessthattakesplaceatB. (2mks)
(b) statetheroleofcryolite(Na2AlF6)intheextractionofalluminium (2mrks)

(c) Writeanequationforthereactiontakingplaceat:
i)Anode (1mrk)
ii)Cathode (1mrk)

(d) Givetwopropertieswhichmakealluminium anditsalloyssuitableformaking
aircraft bodies.
(2mrks)

6. Usethestandardelectrodepotentialsgivenbelowtoanswerthequestionsthat
follow:

EθV
Ag+

(aq)+e- Ag(s) +0.80
Cu2+

(aq)+2e- Cu(s) +0.34
Pb2+

(aq)+2e- Pb(s) -0.13
Zn2+

(aq)+2e- Zn(s) -0.76
(a) Selecttwohalf-cellswhichwhencombinedgivethelowestworkablecell.(lowest

e.m.f) (1mk)
(b) Calculatethee.m.fofthecellformedbycombiningthetwohalf-cellsin(a)

above. (1mk)
(c) (i)Selectthestrongestoxidizingagent. (½ mk)

(ii)Strongestreducingagent. (½mk)
(d) Acellwassetupusingleadandzincelectrodesasshownbelow.

(i) Writethehalfequationforthe
half-cellinwhichoxidationoccurs. (1mk)

(ii) Writetheoverallcellequation. (1mk)
(iii) Whatistheroleofthesaltbridge. (2mks)

(e) Anironcupwaselectroplatedusingchromium.Thechromium electrodeandthe
iron cupwas thoroughlycleanedandweighedbeforebeingdippedintothe
elcolyte.

(i) Whywasitnecessarytocleanthemetalsbeforedippingthem intothe
electrolyte. (1mk)

(ii) Acurrentof0.75Awaspassedthroughthesolutionforonehourandfour
minutes. Themassofchromium depositedonthecupwas0.52g
(1Faraday=96500C)Cr=52

I. Calculatethequantityofelectricity. (1mk)
II. Howmanymoleofchromium weredeposited. (1mk)
III. Calculatethequantityofelectricitytodepositonemoleofchromium

(1mk)
IV. CalculatethenumberofFaradaysrequiredtodepositonemoleof

chromium andhencededucethechargeofion. (2mks)

ZnRod LeadRod

1M Pb2+
(aq)1M Zn2+

(aq)

SaltBridge

V
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7. (a)Thecurvebelowrepresentsthechangeofconcentrationwithtimeinachemical
reaction.

Conc

Time(s)
(i) Whichcurverepresentschangeinconcentrationfor:

Reactants (½mk)
Products (½mk)

(ii) OnthesameaxessketchthecurvesofTandM forthecatalysedreaction.(1mk)
(b) (i) Ygrammesofaradioactiveisotopetake120daystodecayto3.5

grammes. The half-lifeperiodoftheisotopeis20days.Findtheinitialmass
ofthe isotope. (2mks)

(ii) Belowisaradioactivedecayseriesstartingfrom 214

Bi
andendingat206

Pb
83 82 214

Bi
StepI 210

T
StepII 210

Pb
StepIII210

Bi
219

Po
206

Pb
83 81 82 83 82 84

I. IdentifytheparticlesemittedinStepsIandII.
StepI.

StepII
II. WritethenuclearequationwhichtakesplaceinstepV. (1mk)

(c) (i) Sulphurburnsinairtoform sulphurIVoxide.Asimpleenergylevel
diagram forthereactionisgivenbelow.Studyitandanswerthe
questionsthat follow.

Reaction
path

(i) Whatdothefollowingrepresent

DH1 (1mk)

DH3 (1mk)

Energy
Content

Ss+O2(S) DH1

DH3

DH2

SO2(g)

T

M
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(ii) WriteanexpressionforDH3intermsofDH1andDH2.(1mk)

233/1
CHEMISTRY
PAPER1
TIME:2HOURS

NAIROBISCHOOLKCSETRIALS

INSTRUCTIONSTOCANDIDATES:

 WriteyournameandIndexnumberinthespaceprovidedabove.
 Answerallthequestionsinthespacesprovided.
 Allworkingmustbeclearlyshownwherenecessary.
 Mathematicaltablesandelectroniccalculatorscanbeused.
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Question Maximum score Candidate’sscore

Score1-29 80

1. TheelectronarrangementofionsR2-andQ3+are2.8.8and2.8respectively
(a) Writetheelectronarrangementoftheelements.
(b) WritetheformulaofthecompoundthatwouldbeformedwhenQandRreact.

(1mk)
2. (a) Completethetablebelow (1mk)

(b) AnelementZhasatomicnumber15.Itcanform theionsZ3-andZ3+.Identifythe
stableion.

Explain (1mk)
3. Methanolismanufacturedfrom carbon(IV)oxideandhydrogengasaccordingtothe
equationbelow:

CO2(g)+3H2(g) CH3OH(g)+H2O(g)

Thereactioniscarriedoutinthepresenceofachromium catalystat700Kand30kPa.
Undertheseconditions,anequilibrium isreachedwhen2%ofthecarbon(iv)oxideis
convertedtomethanol?
(a) Howdoestherateofforwardreactioncomparewiththatofthereversereaction

when2%ofthecarbon(iv)oxideisconvertedtomethanol? (1mk)
(b) Explainhoweachofthefollowingconditionswouldaffecttheyieldofmethanol:

(i) Reductioninpressure (1mk)
(ii) Usingamoreefficientcatalyst. (1mk)

(c) Ifthereactioniscarriedoutat500Kand30kPathepercentageofcarbon(iv)
oxide convertedishigher than2%.WhatisthesignofΔHforthereaction?Explain.

(1mk)
4. Avolumeof280cm3ofnitrogengasdiffusethroughamembranein70seconds.How
long willittake400cm3ofcarbon(IV)oxidetodiffusethroughthesamemembrane?

(N=14,C=12,O=16) (2mks)
5 Studythediagram belowandanswerthequestionsthatfollow.

Species Numberof
electrons

Numberofneutrones

Heat
SolidX

Yellowsolidon
cooling

Dil.HNO3

+Browngas+Oxygen

He
3 2+

2
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(a) Identify
(i)SolidX (1mk)
(ii)Yellowsolid (1mk)
(iii)Whiteprecipitate (1mk)

(b) Writeionicequationsforreactionsthatwouldoccurifexcesssodium
hydroxideisaddedtothecolourlesssolution (2mks)

6. Thetablebelowshowsthenumberofdropsofsoapsolutionneededtolatherwith
10cm3of water.

Sample Coldwater Heatedwater

A
B
C

5
6
2

5
2
2

(a) Identifytheanionslikelytobein:
(b) Statetwomethodsusedinremovingtemporaryhardnessofwater.

(1mk)
7. ThetablebelowshowstheatomicnumbersofelementsP,QandR

Elements P Q R

AtomicNo. 13 7 12

(a) ExplainwhyPandRwouldnotbeexpectedtoform acompound
(1mk)

(b) WriteanequationtoshowtheeffectofheatonthecarbonateofR (1mk)
8. Calculatethevolumeofchlorinegasincm3(measuredats.t.p)thatisformedwhena

currentof0.9Aispassedthroughasolutionofconcentratedsodium chloridefor30
minutes.
(Na=23,Cl=35.5,Faradayconstant=96500,M.GV=22.4dm3)
(2mks)

9. Etheneandethyneareunsaturatedhydrocarbons.
(a) Explainwhatismeantbyunsaturatedhydrocarbon. (1mk)

(b) Apartfrom usingcombustion,bromineliquidorpotassium manganate(VII)
solution, describehowyouwoulddistinguishbetweenetheneandethyneby
chemicalmeans
(2mks)
10. DescribehowasampleofIron(II)Carbonatecanbepreparedusingdilutehydrochloric

acid (3mks)
11. Inanexperimentagasjarcontaining70cm3ofchlorinegaswasinvertedoveranother

containing70cm3ofhygrogensulphidegas.Thetwogasesreactedaccordingtothe
equationbelowtoform 80cm3ofhydrogenchloridegas.

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

(a) Usingoxidationnumberidentifytheoxidizingagent (1mk)
(b) Calculatethepercentageyieldofhydrogenchloridegas

(2mks
12. Thetablebelowgivesthestandardelectrodepotentialsforanumberofhalfreactions
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Eθ(volts)

A2+
(aq)+2e A(s) 2.90

B2+
(aq)+2e B(s) 2.38

C+
(aq)+e ½C2(g) 0.00

D2+
(aq)+2e D(s) +0.34

½E2(aq)+e E(aq) +2.87
(i) Writeacellrepresentationofthetwohalfcellswhichwouldproducethehighest

e.m.f (1mk)
(ii) Calculatethee.m.fofthecellabove. (1mk)

13. Theflowchartbelowshowssomeprocessinvolvedinextractionofleadmetal.Study
andanswerthequestionsthatfollow.

(a) (i) NametwomainrawmaterialsthatwerefedintounitI (1mk)
(ii) StatetheprocesstakingplaceinunitI (1mk)

(b) StatetwoenvironmentalhazardsassociatedwithprocessinunitI(1mk)
14. ThetablebelowshowsinformationaboutthreesubstancesK,LandM.Studyitand

answerthequestionsthatfollow:

SOLID COLD WATER HOTWATER

K Soluble soluble

L Insoluble Insoluble

M Insoluble Soluble

Describehowyouwillseparatethethreesolidsfrom amixtureofthree.
(3mks)
15. Thediagram belowshowsthesetupusedinanexperimenttopreparechlorinegas

andreactitwithaluminium foil.Studyitandanswerthequestionsthatfollow








CO2

Pb

UnitIRepair
Materials

GasY

PbO(s) UnitII

Coke
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receiver

Potassium
manganate(vi)
crystals

Heat

guardtube

sodaline

Conc.
Hydrochloricacid

Aluminium
foil

Anhydrous
CaCl2

(a) Stateanyoneprecautionthatshouldbetakenincarryingoutthisexperiment (½mk)
(b) Writetheformulaofanothercompoundthatcouldbeusedinsteadofpotassium

manganate(VII)crystals (½mk)
(c) Explainwhyitisnecessarytoallowtheacidtodripslowlyontopotassium
manganate (VII)crystalsbeforeheatingthealuminium foil.
(1mk)
(d) When1.08gofaluminium foilwereheatedinastream ofchlorinegasthemass

ofthe productformedwas3.47g.
Calculate;

(i) Themaximum massoftheproductifchlorinewasinexcess.(Al=27,Cl=
35.5) (2mks)

(ii) Thepercentageyieldoftheproductformed (1mk)
16. Methylebenzenewasaddedtoasolutionofiodineandsodium chloride.Themixture

wasplacedintheapparatusbelowforseparation.Thediagram belowshowsthe
resultsobtained.

K

L

Tap
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(i) Nametheapparatus (½mk)
(ii) Explainthepurposeofusingmethylbenzene (1mk)
(iii) NamethemajorcomponentoflayerL (½mk)

17. Thetablebelowshowstherelativemolecularmassesandtheboilingpointsofpentane
and propan–1-ol

Relativemolecular
mass

Boilingpoint(oC)

Pentane 72 36

Propan-1-ol 60 97

Explainwhytheboilingpointofpropan–1-olishigherthanthatofpentane.
(2mks)
18. (a) Statethefunctionofglassbeadsduringfractionaldistillationin

(i) Boilingflask (1mk)
(ii) Fractionatingcolumn (1mk)

(b) Giveoneindustrialapplicationofsolventextraction (1mk)
19. 20cm3ofsodium hydroxidesolutioncontaining8.0g/dm3wererequiredforcomplete

neutralizationof0.18gofadibasicacidH2X.
Calculatetherelativemolecularmassoftheacid . (3mks)

20. AdrygasXwaspassedoverheatedlead(II)oxide.AgreyresidueandagasYwere
formed. ThegasYhas noeffectonredlitmuspaperanddoesnotsupport
combustion.Identity:

(i)GasX (1mk)
(ii)GasY (1mk)

21. Thestructurebelowrepresentsapolymer

CH3 CH3 CH3

C CH2 C CH2 C CH2

COOCH3 COOCH3 COOCH3

(a) Statethenameofthepolymer (1mk)
(b) Stateoneindustrialuseofthepolymer (1mk)

22. Thesetupbelowwasusedtoheatasampleofammonium chloride.Studyitand
answerthe questionthatfollow.

Explaintheobservationsmadeintheredlitmuspaper. (3mks)
23. Thefollowingisacoolingcurveofacertainsubstance.

B

A

Tem

Testtube

Ammonium
chloride

Moistred
litmus
paper

Heat
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(a) Isthisapureorimpuresubstance?Explain (1mk)
(b) ExplainusingkinetictheorywhathappensinregionA (1mk

24. (a) Distinguishingbetweenweakandstrongalkali (1mk)
(b) ThefollowingisalistofpHvaluesofsomesubstance:

Substance M N V X Z

pH 10.6 7.2 13.2 5.9 1.5

Identify:
(i)Strongacid (1mk)
(ii)Weakbase (1mk)

25. Studythefollowingreactionsandanswerthequestionsthatfollow:
C(s)+O2(g) CO2(g) ΔH=-393kJ/mol
H2(g)+½O2(g) H2O(g) ΔH=-286kJ/mol
C4H1O(g)+13/2O2(g) 4CO2(g)+5H2O(g) ΔH=-2877kJ/mol
(a)Constructtheenergycyclediagram forthereactions (1mk)
(b)Determinetheheatofformationofbutane (2mks)

26. (a) Drawthestructureofasulphurmolecule (1mk)
(b) Whenasampleofsulphurisheatedinatesttube,itchangesintoamberliquidwhich
flowseasily.Onfurtherheatingtheliquidbecomesdarkanddoesnotfloweasily.Explainthese
observation (2mks)

27. Ammoniagasreactswithwateraccordingtotheequationbelow.
NH3(g)+H2O(l) NH4

+
(aq)+OH-

(aq)

(a) Identifythespeciesthatactsasabase.Giveareason. (1mk)
(b) Whateffectdoesadditionofsodium hydroxidesolutionhaveonthepositionofthe

equilibrium?Explain. (2mks)
28. Theflowchartbelowshowssomeofthestagesinthemanufactureofsodium carbonateby

thesolvary process.Useittoanswerthequestionsthatfollow:

(a) NamesubstanceN (1mk)
(b) Nametheprocesstakingplacein

(i)StepII (1mk)
(i)StepIII (1mk)

(c) Writeanequationforthereactproducingsodium carbonate. (1mk)

N

CO2(g)

Brine

NH4Cl(aq) +

NaHCO3(s)

NH4Cl(aq)

StepII

Na2CO3(s)

NaHCO3(s)

StepIII

StepI
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NAIROBISCHOOLKCSETRIALS
Paper2

1. Thegridbelowrepresentspartoftheperiodictable.Studyitandanswerthequestions
that follow:

Thelettersgivendonotrepresenttheactualsymbolsoftheelement

A

B C D E

F G

H

(i) Selecttheelementthatcanform anionwithachargeof-2.Explainyouranswer.
(1mk)

(ii) WhattypeofstructurewouldtheoxideofChave?Explainyouranswer.
(1mk)

(iii) HowdoesreactionofHcomparewiththatofE?
(2mks)

(iv) 1.3gofBreactscompletelywhenheatedwith1.21litresofCl2(g)atSTP
(1moleofgasatSTPoccupies22.4litres)

(i) WriteabalancedequationforthereactionbetweenBandCl2

(1mk)
(ii) DeterminetherelativeatomicmassofB. (2mks)

(v) Explainhowyouwouldexpectthefollowingtocompare.
(a) AtomicradiiofFandG (1mk)
(b) ThepHvaluesofaqueoussolutionofoxidesofBandD

(1mk)
(vi) Thetablebelowshowssomephysicalpropertiesofsomesubstances.

Usethe informationinthetabletoanswerthequestionsthatfollow.
Substances Melting BoilingpointoC Electricalconductivity

Solid Solid

U 1083 2595 Good Good

V 801 1413 Poor Good

W 5.5 80.1 poor Poor

X -114.8 -84.9 Poor Poor

Y 3550 4827 Poor Poor

(i) Whichsubstanceislikelytobe
(i) Ametal (1mk)
(ii) Liquidatroom temperature (1mk)
(ii) Whichsubstanceislikelytohavethefollowingstructures?
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(i) Simplemolecular (1mk)
(ii) Giantatomic (1mk)

2. Thediagram belowshowsthesetupthatcanbeusedtoobtainnitrogengasinan
experimentcarriedoutbyform 3ofBoseti.Secschool.

(i) Howistheammoniagasfrom thisprocessdried? (1mk)
(ii) NameliquidL? (1mk)
(iii) WhatobservationwouldbemadeattubeKattheendoftheexperiment?

(1mk)
(iv) WriteanequationforthereactionthattookplaceinthetubeK.

(1mk)
(v) AttheendoftheexperimentthepHofwaterinthebeakerwasfoundtobe

10.0.Explain. (1mk)
(b) Astudentsetupthefollowingapparatusforpreparingjarsofdryammoniabut
foundthatnogascollectedinthegasjars,althoughareactionoccurredintheflask.

(i) Explainwhytheirwasnogascollected? (1mk)
(ii) Thefollowingalterationweremade

 Usingamixtureofammonium chlorideandanalkali,Ca(OH)2instead
ofNH4CL

 Theflaskwasmadetoslopewithneckdownward.
Statethereasonforeachalterationabove (2mks
(iii) Whenammoniagasispassedintoajarofhydrogenchloride

gas,whitefumes are formed.Explainwithanaidofequationof
reaction. (2mks) (iv) Ammoniadecomposeifsparkedelectrically,
whatwouldyouexpecttobethe products ofthedecomposition?

(1mk)

Heat Dryagent
Ammonium
chloride

Nitrogen
gas

Copper(ii)oxide

Water

Beaker

IceLiquidL

Dryammonia
gas

TubeK

Heat
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3. (a)Usetheinformationbelowonstandardelectrodepotentialstoanswerthequestions
that follow.

Electrodereaction EθVolts
C2+

(aq)+2ē C(s) +0.34
D2+

(aq)+2ē D(s) +0.44
E+(aq)+2ē E(s) -2.92
F2+(aq)+2e- F(s) -2.71
G2+

(aq)+2ē G(s) -0.14
½H2(g)+ē H-(q) +2.87
½K2(g)+ē K-(q) +1.09
L+

(q)+ē ½L2 0.00

(i) Identifythestrongestreducingagentandthestrongestoxidizingagent.
Give reason (2mks)

(ii) Calculatethee.m.fofthecellformedbyconnectinghalfcellsCandD.
(1mk)

(iii) Drawandlabeladiagram ofacellformedbyconnectinghalfcellsofEand
D. ontheDiagram.Indicatetheflowofelections. (3mks)

(b) Anaqueoussolutionofcopper(ii)sulphatewaselectrolysedusingplatinum
electrodes.Whenacurrentwaspassedagasthatrelightsaglowingsplintwas
produced

(i) Nametheelectrodewhichactsascathode.Giveareason.
(1mk)

(ii) Writeanequationforthereactionattheanode. (1mk)
(iii) 0.11gofmetalRdepositedbyelectrolysiswhenacurrentof0.03amperes

flowfor99 minutes(R=92,1F=96500C)
I.. FindthenumberofmolesofRdeposited (1mk)
II. Findthenumberofmolesofelectronspassed. (1mk)
III. DeterminethevalueofninthemetallicioninRn (2mks)

4. ThetablebelowshowsthechangeinconcentrationofBromineliquidagainsttime.

ConcentrationofBr2(l)

mol/dm3
Timeinminutes

10.0x103 0

8.1x103 1

6.6x103 2

4.4x103 4

3.0x103 6

GasA GasB

Copper(II)sulphate
solution

Switch

ElectrodeX

Electrode
Y
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2.0x103 8

1.3x103 10

Plotagraphofconcentrationofbromine(verticalaxis)againsttime.
(3mks)
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(b) From thegraphdetermine
(i) Theconcentrationofbromineattheendof3minutes (1mk)
(ii) Therateofreactionatt=1½minutes. (2mk)

(c) Explainhowtheconcentrationofbromineaffectstheofthereaction
2mks)

(d) Onthesameaxis,sketchthecurvethatwouldbeobtainedifthereactionwas
carried outat200C andlabelthecurveascurveII.

Giveareasonforyouranswer. (2mks)
5. TheschemeshowthereactionstartingwithEthane

(i) Namethecompounda,b,candd (2mks)
(ii) GivetheformulaeandnameofX (1mk)
(iii) Namethereagentandconditionneededtocarryoutsteps2and5.(2mks)

(iv) Writeabalancedequationwhichleadtotheformationofsubstance
Y

(1mk)
(v) NameprocessRintheaboveschematicdiagram.

(1mk)
(b) Theflowchartbelowshowsthemanufactureofacleansingagent.

(i) IdentifyeachofthesubstanceDandL (2mks)
(ii) Giveoneadvantageofusingthiscleansingagentoverordinarysoap

(1mk)
(iii) Whatistheeffectoftheabovecleansingagenttotheenvironment.

(1mk
6. Thediagram belowshowsasetupusedbyastudentinanattempttoprepareand

collectoxygen.

(a)

C2H4 X C2H5OH CH3COOH

CH3COOC2H5

Y

CH4

Step4

NaOH

Step2
Step1

Step5

H H

C C

H H

HBr

Proces
sR

(C)
(d)

(b)

n

CH3(CH2)9CH2CH2
CH3(CH2)9CH2CH2 OSO3H

CH3(CH2)9CH2CH2 OSO3Na

StepIIAddL

StepI

AddD
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Water

Solidw

Water

(i) Completethediagram bycorrectingthemistakesinit (2mks)
(ii) IdentifysolidW. (1mk)

(b) Apieceofphosphorouswasburntinexcessair.Theamountofhotwaterto
makea solution.

(i) Writeanequationfortheburningofphosphorusinexcessair.
(1mk)

(ii) Thesolutionobtainedin(b)abovewasfoundtohaveapHof2.0.Givereasons
for thisobservation. (2mks)
(c) Explainwhycookingpotsmadeofaluminium donotcorrodeeasilywhen

exposedto air. (1mk)
(d) Thereactionbetweensulphur(IV)oxideandoxygentoform sulphur(VI)Oxide

per day
(Conditionforthereactionacatalyst,2atmosphericpressureandtemperature

between 4000-5000C)
2SO(aq)+O2(g) 2SO3(g)

Factorymanufacturingsulphuricacidbycontactprocessproduces350kgofsulpur
trioxideperday(conditions)forthereactioncatalyst.2atmospherespressureand
temperaturesbetween4000-5000C.

(i) Whatismeantbyanexothermicreaction?
(1mk)

(ii) Howwouldtheyieldperdayofsulphurtrioxidebeaffectediftemperatureslower
than4000C areused?Explain (1mk)

(iii)Allthesulphur(VI)oxideproducedwasabsorbedinconcentratedsulphuricacid
to form oleum.

SO3(g)+H4SO4(l) H2S2O7(l)

Calculatethemassofoleum thatwasproducedperday.(S=32.0,O=16:H=1.0)
(2mks)

7. Dryhydrogengaswaspassedovercoatedcopper(II)oxideinacombustiontubeas
shown below
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Dry
hydrogen

Flame

Icecold
water

LiquidX

u-tube
Copper
(ii)oxide

(i) Stateandexplaintheobservationmadeinthecombustiontube.
(2mks)

(ii) Writeanequationforthereactionthattookplaceinthecombustiontube.
(1mk)

(iii) IdentifyliquidX. (1mk)
(iv) GiveonechemicaltestthatcanbeusedtoprovetheidentifyofliquidX(1mk)
(b) (i) Whenmagnesium oxideisusedinplaceofcopper(II)oxidenoliquidis

formedintheu-tube dippedinicecoldwater.Explain. (1mk)

(ii) Writeanequationforthereactionatflamepoint.(1mk)
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