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INSTRUCTIONSTOCANDIDATES

 WriteyourNameandIndexNumberinthespacesprovidedabove.

 Answerallthequestionsinthespacesprovidedaftereachquestion.

 Mathematicaltablesandnon-programmableelectroniccalculatorsmaybeused.

 ALLworkingmustbeclearlyshownwherenecessary.

FOREXAMINER’SUSEONLY

QUESTIONS MAXSCORE CANDITATE’SSCORE
1 13
2 13
3 10
4 13
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5 11
6 10
7 10

TOTAL 80

1.Airwaspassedthroughseveralreagentsasshownintheflowchartbelow.
GasP

Air

(a)Namethemajorcomponentsofair. (2mks)

……………………………………………………………………………………………………………………………………………

…………………………………………………

(b)Writeanequationforthereactionwhichtakesplaceinthechamberwith:
(i) Concentratedsodium hydroxide. (1mk)

(ii) Excessheatedcopperturnings. (1mk)

(iii) Excessheatedmagnesium powder. (1mk)

(c)Nameonegaswhichescapesfrom thechambercontainingmagnesium powder.

Giveareasonforyouranswer. (2mks)

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……

(d)Namethesubstancethatwaseliminatedbyelectrostaticprecipitation. (1mk)

…………………………………………………………………………………………….

(e)Nameareagentthatcanbeusedinplaceofconcentratedsodium hydroxide.

Electrostatic
Precipitation

Concentrated
Sodium
Hydroxide

Excessheated
Copperturnings

Excessheated
Magnesium
Powder

Compressor

Fractionatingcolumn

Nitrogen(-1960C) Argon(-1860C) C(-1830C)
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(1mk)

……………………………………………………………………………………………….

(f)NamesubstanceC. (1mk)

………………………………………………………………………………………………

(g)StatethreeusesofgasC. (3mks)

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……

2.ThefigurebelowshowspartsofLe’Clanchecell(drycell).

(a)Name:

(i) SubstanceD (1mk)

………………………………………………………………………………………….

(ii)MixtureB (1mk)

………………………………………………………………………………………….

(iii)ElectrolyteC (1mk)

………………………………………………………………………………………….

(b)Inthecell,theelectrolyteisapaste.Explain. (1mk)

………………………………………………………………………………………………………………………………………………

……………………………………………….

(c)Thefollowingreactionoccurswhenthecellisinuse.
MnO2

Zn(s)+2NH4
+

(aq) Zn2+
(aq)+2NH3(aq) + H2O(l)

Giventhat:
Zn2+

(aq)+2e- Zn(s) EФ =-0.76V

MnO2

2NH+
(aq)+2e- 2NH3(g)+H2O(l) EФ =+0.74V

Calculatethee.m.f.ofthecell. (1mk)
………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

…….…………………………………………………………………………………………
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(d)Use the standard reduction electrode potentialsgiven below to answerthe
questionsthatfollow.
Zn2+

(aq)+2e- Zn(s) EФ =-0.76V

Pb2+
(aq)+2e- Pb(s) EФ =-0.13V

Cu2+
(aq)+2e- Cu(s) EФ =+0.34V

Ag2+
(aq)+2e- Ag(s) EФ =+0.80V

Themetalcopper,zinc,silverandleadwereplacedindifferentsolutionsas

shown:-

Metal Metalion Reaction/Noreaction

Cu Ag2+
(aq

Zn Cu2+
(aq)

Ag Pb2+
(aq)

Pb Zn2+
(aq)

(i) Indicateinthetablewithatick(√)whereareactionoccursandacross(x)
wherenoreactionoccurs. (2mks)

(ii)Identifythestrongestreducingagent. (1mk)

………………………………………………………………………………………………………………………………………

…………………………………………….

(e)(i)Drawawelllabeleddiagram oftheelectrochemicalcellwhencopperand
magnesium halfcellsareconnected. (3mks)

(ii)Onthediagram youhavedrawnine(i)above,labeltheanodeandthecathode
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andalsoshowthedirectionofflowofelectrons. (2mks)

3.TheschemebelowshowsaseriesofreactionsstartingwithPropanol.Studyitand
answerthequestionsthatfollow:-

(a)NamethetypeofreactioninstepsIandII.

StepI:…………………………………………………………………………….. (1mk)

StepII:……………………………………………………………………………. (1mk)

(b)WritetheformulaeofgasBandsolidD. (2mks)

(c)NamethesubstanceslabeledAandE. (1mk)

A:…………………………………………………………………………………………….

E:…………………………………………………………………………………………….

(d)DrawthestructuralformulaofproductC. (1mk)

(e)NametheprocessinStep(IV) (1mk)

……………………………………………………………………………………………….

(f) NamecompoundPandstatethetypeofreactioninvolvedinitsformation.

(1mk)

NameofcompoundP:…………………………………………………………………..

Typeofreaction:…………………………………………………………………………

(g)IftherelativemolecularmassofPis35,700determinethevalueofn. (2mks)
(C=12,H=1)
………………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………………

4.Aconicalflaskwasconnectedtoagassyringebymeansofastopperandadelivery
tube.30cm3ofwaterand0.5gofManganese(IV)Oxidewereplacedintheflaskand
the5cm3ofHydrogenPeroxidewereadded.Theflaskwasquicklystopperedandthe
readingsofvolumeofgasinsyringewererecordedafterevery10seconds. The
resultsobtainedwererecordedinthetablebelow.

Time(sec) 0 10 20 30 40 50 60 70 80
Volume
(cm3)

0 18 30 40 48 53 57 58 58

(a)(i)Drawaset-upusedtocarryouttheaboveexperiment. (3mks)
………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………

(ii)Namethegasevolvedinthisreaction. (1mk)

…………………………………………………………………………………………….

(b)(i)Plotagraphofvolume(cm3)showninthesyringeagainsttime(sec).Label
thecurveA. (3mks)
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(ii)Withoutemptyingtheflaskanother10cm3ofwaterand5cm3ofHydrogen
peroxidewereaddedandtheexperimentrepeatedexactlyasabove.Using
thesameaxesasin(b)(i)above,sketchasecondcurvetoshowhowvolume
ofgascollectedwouldvarywithtime.Inthissecondexperimentlabelthe
curveB. (1mk)

(iii)Calculatetherateofthereactionatthe30thsecond. (2mks)

(c)AttheendoftheexperimentManganese(iv)oxidewereremovedfrom theflask,

driedandre-weighed.Statetheobservationinthechangeinmass. (1mk)

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

(d)Nitrogen (iv)Oxide(NO2)wascollected in a transparentglassjaratroom
temperature.Thegasjarwassealed.Achemicalequilibrium establishedinthe
gasjarasrepresentedbythechemicalequationbelow:

2NO2(g) N2O4(g) DH
ø

=+9.7KJmol-1

Red/Brown (Yellow)

Stateandexplaintheobservationmadewhenthesealedglassjarisloweredina
troughoficecoldwater. (2mks)
………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

5.(a)Explainthefollowingobservation,givinganequationwherenecessary.Whena
sampleoftapwaterisboiledforsometime,awhiteprecipitateisformed.(1mk)
………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

(b)Asampleofhardwaterisfoundtocontain0.25gofcalcium chlorideand0.24gof
magnesium sulphateperlitre.
(i) Describehowthissampleofwaterissoftenedbyusinganhydroussodium

carbonate. (2mks)
……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………

(ii) Calculatethemassofanhydroussodium carbonaterequiredtosoftenalitre
ofthewatersample.
(Ca=40,Mg=24,Na=23,O=16,Cl=35.5,S=32andC=12)(3mks)
……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………

(iii) Givetwo reasonswhyitisnecessary/importantto softentap water
suppliedfordomesticuse. (2mks)
……………………………………………………………………………………………………………………………………

…………………………………………

(c)Studytheflowchartbelowandanswerthequestionsthatfollow.

Concentrated +
Nitric(v)acid

FewdropsofNH3(aq)

ExcessNH3(aq)

(i) IdentifysolidT

(1mk)

………………………………………………………………………………………...

(ii) WriteanequationforthereactionbetweensolidTandconcentratednitric(v)

acid. (1mk)

……………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………….

(iii) WriteanequationforthereactionthatproducessolutionQ. (1mk)

……………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

6.(a)Thetablebelowgivesinformationonfourelements,representedbylettersP,Q,
R andS(nottheactualsymbolsoftheelements). Studyitandanswerthe
questionsthatfollow:

Element Atomicnumber Atomicradius(nm) Tonicradius(nm)
P 12 0.136 0.065
Q 17 0.99 0.181
R 19 0.203 0.099
S 20 0.174 0.099

(i) Whattwoelementshavesimilarchemicalproperties? (1mk)

……………………………………………………………………………………………………………………………………

SOLIDT SOLUTION
S

BROWN

GAS

BLUE

PRECIPITATE

DEEPBLUE

SOLUTIONQ
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………………………………………….

(ii) Whichelement(s)willnotconductelectricity?Explainyouranswer.(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………..

(iii) WhyistheatomicradiusofSlessthanthatofR? (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

…………………………………………………………………………………….

(b)Beloware1st,2ndand3rdionizationenergies(KJmol-1)ofelementsA,B,C,D
andE(nottheactualsymbolsoftheelements).
Studythetableandanswerthequestionsthatfollow:

Element 1stionizationenergy 2ndionizationenergy 3rdionizationenergy

A 500 4600 6900
B 740 1500 7700
C 630 1600 3000
D 900 1800 14800
E 580 1800 2700

(i) Whichoftheseelementsislikelytoform anionwithachargeof+1?
Explainyouranswer. (2mks)
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………

(ii)Selectanytwoelementsthatarelikelytobelongtothesamegroupofthe
periodictable.Whichgroupdotheybelong? (3mks)
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………

7.Theindustrialextractionofleadmetalfrom itsoreisasillustratedintheflowchart
below:

GASK IRON GASC
A

COKE GASR

(a) Identifythechieforeusedtoextractleadmetal. (1mk)

……………………………………………………………………………………………..

(b) Whathappensatpurificationsstage? (1mk)

……………………………………………………………………………………………..

ORE PURIFICATION ROASTING

INAIR

BLAST

FURNACEC

B

LEAD
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(c) Writeanequationforthereactionthattakesplacewhentheoreisroastedinair.
(1mk)

…………………………………………………………………………………………….
(d) Identifysubstances:

S:……………………………………………………………………………….. (1mk)

A:……………………………………………………………………………….. (1mk)

K:……………………………………………………………………………….. (1mk)

C:……………………………………………………………………………….. (1mk)

R:……………………………………………………………………………….. (1mk)

(e) Usinganequationshowtheroleofironintheblastfurnace. (1mk)
……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………

(f) Tetraethylleadisananti-knockadditivethatisaddedtopetrol. Thispetrol
additiveishoweverbeingphasedout.Giveareasontothis. (1mk)
……………………………………………………………………………………………………………………………………………

……………………………………………


