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1.(a)Givethenameofonereagentwhichwhenreactedwithconcentratedhydrochloric

acidproduces chlorinegas.

(1mk)

(b) Astudentsetouttoprepareiron(lll)chlorideusingapparatusshownin

thediagram below

(i) Explainwhyitisnecessarytopasschlorinegasthroughthe
apparatusbeforeheatingbegins?
(1mk)

(ii)Whyiscalcium oxidemostpreferredtocalcium (II)chloride.

(1mk)

(iii)Whatpropertyofiron(III)chloridemakesitpossibletobecollectedas
showninthediagram
(1mk)

(iv)Thetotalmassofiron(III)chlorideformedwasfoundtobe0.5g.

Calculatethevolumeofchlorinegasthatreactedwithiron.(Fe=56,

Cl=35.5andmolargasvolumeatr.t.pis24,000cm3)

(3mks)
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(c) Whenhydrogensulphidegaspassedthroughasolutionofiron(III)

chloridethefollowingobservationwasmade;

Thecolourofthesolutionchangedfrom reddishbrowntogreenand

yellowsolidwasdeposited.Explaintheseobservations

(1mk)

(d) Stateandexplaintheobservationsthatwouldbemadeifamoistblue-

litmuspaperwasplacedinagasjarfullofchlorinegas

(2mks)

2.Studytheenergyleveldiagram belowandanswerthequestionsthatfollow.

(a) (i)Which ΔHvalues haveapositivesign. 1mk)
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(ii)WhichΔHvalues haveanegativesign (1mk)

(iii)Whatchemicalchangesisbeingrepresentedby
(2mks)

ΔH1-

ΔH4-

(b) ThehydrationenergyofAl3+andCl-are-4690and-364kJmol-1respectively.
Theheatofsolutionofalluminium chlorideis-332kJmol-1.

Calculatethelatticeenergyofalluminium chloride
(2mks)

(c) Whenonemoleofbutanolisburnt.2676kJareliberated.

(i)Calculatetheheatingvalueofbutanol.(C=12,H=1,O=16)
(2mks)

(i)Writeachemicalreactionforcombustionofbutanol.
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(1mk)

(ii)Consideringthefollowingheatsofcombustion
HθC(Graphite) = -393kJmol-1

HθC (H2) (g) = -286kJmol-1

HθC (Butanol)= -2676kJmol-1

Usinganenergycyclediagram,calculatetheheatofformationofbutanol.(3mks)

3.I)ThetablebelowshowspropertiesofsomeelementsrepresentedbysymbolsW,X,Y
andZ.Studytheinformationinthetableandanswerthequestionsthatfollows

Element No.Ofprotons Atomicradius(nm) Boilingpoint0C

W 2 0.93 -269

X 10 1.31 -246

Y 18 1.54 -186

Z 36 1.89 -152
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a)WritedowntheelectronarrangementforelementsW andX. (1mk)

b)Inwhichgroupoftheperiodictablearetheelementsinthetableabove?Givethe
chemicalfamilynameofthegroup.
(2mks)

c)ExplainwhytheatomicradiusofW issmallerthanthatofX.
(1mks)

d)StateoneuseofelementX. (1mk)

II.Thesectionbelowrepresentspartoftheperiodictable.Studyitandanswerthe
questionsthatfollow.Thelettersarenottheactualsymboloftheelements.

Q
X B H M T
Y A V
Z S

(a)Selectthemostreactivenon-metal. (1mk)

(b)GivethenameoftheelementsoccupyingregionA (1mk)

(c)ExplainwhytheatomicradiusofTissmallerthanthatofM. (2mks)
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(d)ComparetheelectricalconductivityofelementsXandB. (2mks)

4.(i) (a) Writethechemicalnameforrust. (1mk)

(b) Stateanytwowaysofpreventingrusting.
(2mks)

(c) GiveareasonwhyvehiclesbasedinMombasarustfasterthanthose
basedin

Limuru. (1mk)

(d) Oxygentoobtainedbyfractionaldistillationofliquidair.Nametwoother
gases

whichareobtainedduringthedistillation.
(1mk)

(ii)Inanexperimenttodeterminethesolubilityofsodium chloride,5cm3ofa
saturatedsolutionofsodium chlorideofmass5.35gwereplacedinavolumetric
flaskanddilutedtoatotalof250cm3.25cm3ofthedilutesolutionreacted
completelywith24cm3of0.1moldm3silvernitratesolution.Calculate:

(a)Molesofsilvernitratein24cm3ofsolution. (1mk)
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(b)Molesofsodium chloridein25cm3ofsolution.
(2mks)

(c)Molesofsodium chloridein250cm3ofsolution. (1mk)

(d)Massofsodium chloridein5cm3oftheoriginalsaturatedsodium chloride
solution

(1mk)

(e)Solubilityofsodium chloride. (1mk)

(i) Theapparatusbelowwasusedtoinvestigatetheeffectofdryhydrogengason
hotlead(II)oxide.

Anhydrou

scopper

(II)

Excess

hydrogen

burning

Lead(IV)

Oxide

Dry

Hydrogen
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(a)Whatisobservedinthecombustiontubeattheendoftheexperiment?
(1mk)

(b)Whyshouldthetubebeslanting?
(1mk)

(c)Stateanyprecautiontobeobservedwhendoingtheaboveexperiment.

(1mk)

5.a)Readthefollowingpassageandanswerthequestionsthatfollow.
AsaltKwasheatedwithslakedlime(calcium hydroxide).AcolourlessgasLwitha
characteristicchokingsmellandturnsredlitmuspaperbluewasevolved.Alarge
quantityofthisgaswaspassedthroughaninvertedfilterfunnelinto
Copper(II)sulphatesolution,andadeepbluesolutionM wasobtained.

(i)IdentifygasL
(1mk)

(ii)WhatisKmostlikelytobe?
(1mk)

(iii)WriteanequationforthereactionbetweenKandslakedlime
(1mk)

(iv)Writeanionicequationforthereactionwithcopper(II)sulphateformingthe
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deepbluesolution
(1mk)

b)Studytheflowchartbelowandanswerquestionsthatfollow:

H2(g)

StepI
Catalyst gasB

Burnin CuO ProductsZ
Oxygen StepII

Oxygen+catalyst
StepIII Water

Step V StepIV
NH3

(i) StateonesourceofgasB (1mk)

(ii) Namethecatalystsusedin; (2
mks)
a)StepI

StepIII

(iii) Writechemicalequationsforreactionsin; (3mks)
a)Step

b)StepII

GasQ+water Ammoni

agas

Compound

P

Nitric(v)acid Potassium

Nitratesolution
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c)StepV

(iv) IdentifyanyothergasthatcanbeusedinsteadofAmmoniainstepII
(1mk)

(v) StateoneuseofgasQ (1mk)

6.Anexperimentwascarriedoutusingmagnesium ribbonanddilutehydrochloricacid
ofdifferentconcentrations.Thetimeneededtoproduce50cm3ofthegasforevery
experimentwasrecordedinatable.

Concentrationof
HCl(molesper
litre)

2.0 1.75 1.50 1.25 1.00 0.75 0.50 0.25

Time(seconds) 8.8 10.0 11.7 14.0 17.5 18.7 35.0 70.0

(Sec-1)

(a)Completethetableabovefor1/time.
(4mks)

(b)Plotagraphof 1/timeagainstconcentration



Page12of12Momaliche3Cycle8Chemistrypaper2-2021

c)From yourgraphdeterminetheconcentrationneededtoproduce50cm3of
hydrogengaswhentimeis15.0seconds
(2mks)

(d)From yourgraphstatetherelationshipbetweentherateofreactionand
concentration.Giveareason.
(1mk)

7.Theflowdiagram belowshowsareactionschemestartingfrom propene.
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(a)Nametheprocessinstep1 (1Mark)

(b)Statethereagentandconditionnecessaryforstep1tooccur

Reagent:- (1Mark)

Condition: - (1Mark)

(c)Givethenamesofthefollowingsubstances.

J-

K–

L-

M- (2Marks)

(d)WritetheequationforthereactionthatproducessubstanceL. (1

Mark)



Page14of14Momaliche3Cycle8Chemistrypaper2-2021

(e)StatethetypeofreactionthatoccursinstepI.- (1

Mark)

(f)Writetheequationforcompletecombustionofpropene. (1

Mark)

(g)(i)GiveoneuseofsubstancesM. (1Mark)

(ii)Statetheenvironmentaleffectsofthecontinueduseofplasticstotheenvironment

.Explain. (2Marks)
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