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Q1](a)Whatistheroleofpolymerinmedicineandsurgery?Explainwith

thehelpofanythreeexamples? (3)

Ans:-Materialswhicharenotcausingadverseeffectonbloodandothertissuescanbeusedin

diagnostic,surgicalandcanbeimplantedinthebody.Theycanbedevelopedfrom metals,

ceramicsandpolymers.Usesofpolymersinthefieldofmedicineandsurgeryareincreasing

daybyday.Characteristicsofbiomedicalpolymersare:

1.shouldbebio-compatible,canbefabricatedintodesireshapeorform withoutbeing

degraded.

2.canbeeasilysterilizedwithnoalterationinproperties,shouldhaveoptimum physicaland

chemicalproperties.

Examplesareasfollows:

POLYMER APPLICATION

1.PMMA. Contactlenses.

2.siliconrubber,polyurethane. Heartwalls,draintubes.

3.Polyvinylchloride. Disposablesyringes.

4.polyalkylsulphone. Membraneoxygenator.

-----------------------------------------------------------------------------------------------------------------------

Q1](b)Distinguishbetweenalkalineandnonalkalinehardness? (3)

Ans:-

TEMPORARYORALKALINEHARDNESS. PERMANENETORNON-ALKALINEHARDNESS

1.Causedbytheprocessofdissolved

bicarbonatesofcalcium ,magnesium

andotherheavymetalsandthe

carbonatesofiron.saltsresponsiblefor

temporaryhardnessareCa ,(HCO3)2
Mg .(HCO3)2

1.Itisduetopresenceofdissolvedchloridesand

sulphatesofcalcium,magnesium,ironandother

heavymetals.

2.TemporaryHardnesscanberemoved

byboilingwater.

2.PermanentHardnesscannotberemovedby

boilingthewater.

3.Temporaryhardnessiscalledas

carbonatesoralkalinehardness.

3.Itisalsoknownasnon-carbonatesornon-alkaline

hardness.

4.Boiling:

Ca →CaC +C + O.(HCO3)2 O
3

O
2

H
2

4.Canberemovedbyusingchemicalandnotbyboiling

e.g.Limesodamethod.



Mg →Mg +2C .(HCO
3
)
2

(OH)
2

O
2

CaC +N C →CaC +2NaCl.l
2

a
2
O
3

O
3

----------------------------------------------------------------------------------------------------------------------

Q1](c)Statethelimitationsofphaserule? (3)

Ans:-Thelimitationsofphaseruleareasfollows:

1.Itcanbeappliedtosystem inequilibrium.Itisnotofmuchhelpwhensystem attain

equilibrium veryslowly.

2.Itappliesonlytosingleequilibrium state.Itdoesnotindicateotherpossibleequilibrium

inthesystem.

3.Phaseruleconsideronlythenumberofphase,butnottheirquantities.Evenaminute

quantityofphaseswhenpresentaccountstowardsnumberofphases.

4.Allphasesmustbepresentunderthesameconditionofthetemperature,pressureand

gravitationalforces.

5.Solidandliquidphasesmustnotbeinfinely-dividedstate,otherwisedeviationsoccur.

-----------------------------------------------------------------------------------------------------------------------

Q1](d)Whatarecarbonnanotubes?Explaindifferenttypesofcarbon (3)

nanotubes?

Ans:-Carbonnanotubesrepresentsoneofthebestexamplesofthenovelnanostructures

derivedbybottom-upchemicalsynthesisapproaches.Nanotubeshavethesimplestchemical

compositionandatomicbondingconfigurationbutexhibitperhapsthemostextremediversity

andrichnessamongnanomaterialinstructureandstructure-propertyrelations.Thedifferent

typesofcarbonnanotubesareasfollows;

1.SINGLEWALLEDNANOTUBES.

SWNTsareanimportantvarietyofcarbonnanotube.InSWNTshavedifferentchiralities

ofcarbonnanotubesthatincludeArmchair,Zigzag,Chiral.Thesecanbeeasilytwisted.

SWNTsynthesisrequirescatalyst.

2.MULTIWALLEDNANOTUBES.

Multi-wallednanotubes(MWNTs)consistofmultiplerolledlayers(concentrictubes)of

graphene.ThistypesofCNT’scannotbeeasilytwisted.PurityofMWNTishighalsocanbe

easilyproducedwithoutcatalyst.

------------------------------------------------------------------------------------------------------------------

Q1](e)Whenwouldsolidlubricantsareused? (3)

Ans:-Drylubricantsorsolidlubricantsarematerialwhichcanreducethefrictionwithouta

liquidmedium .theyareusedwhere,

1.Operatingconditionsaresuchthatalubricatingfilm cannotbeformedormaintained.



2.Contaminationsofliquidorsemi-solidlubricant,withdustordirtisnotdesirable;e.g.,

opengears.

3.Combustiblelubricantsmustbeavoidedduetothehighoperatingtemperatureand

pressure.

4.Heavymachineryworkingonacrudejobatveryhighloadsandslowspeed.

5.Wherethepartstobelubricatedarenoteasilyaccessible.

------------------------------------------------------------------------------------------------------------------------------------------

Q1](f)6mlofwastewaterwasrefluxedwith25mlof C solutionandafterK
2
r
2
O
7

refluxingtheexcessunreacteddichromaterequired20mlof0.1NFASsolution.A

blankofdistilledwateronrefluxingwith25mlof C solutionrequired35mlK
2
r
2
O
7

of0.1NFASsolution.CalculatetheCODofthewastewatersample.

(3)

Ans:-Givendata:- Vb=35ml, Vt=20ml,

N=0.1N, Y=6ml.

Tofind:- COD(ChemicalOxygenDemand).

Formula:- COD= mg/L
×N×8000(Vb-Vt)
Y

Solution:- COD= mg/L
×0.1×8000(35-20)
6

COD=2000mg/L.

-----------------------------------------------------------------------------------------------------------------------

Q2](a)Calculatethequantityofthepurelimeandsodarequiredforsofteningof

40000litresofwatercontainingthefollowingimpurities.

Ca =16ppm,Mg =7ppm,CaS =13ppm,Mg =10ppm,(hCO3)2 (HCO3)2 O
4

(Cl)
2

NaCl=2ppm. (6)

Ans:-ConversionintoCaC EQUIVALENTASFOLLOWS:O
3

impurities(mg/lit) Multiplication

factor

CaC equivalentO
3

(mg/lit)

Requirement

Ca =16(HCO3)2 100

162
16× =9.88

100

162

L

Mg =7(HCO3)2 100

146
7× =4.80

100

146

2×L

CaS =13O
4

100

136
13× =9.56

100

136

S



MgC=10l
2

100

95
10× =10.53

100

95

L+S

NaCldoesnotreactwithlimeandsoda.

Calculationoflime,

Lime= × × × .74

100
[CaC equivalentofCa +2×Mg +MgCO

3 (HCO3)2 (HCO3)2 l
2]

Volumeofwater

1000

100

%Purity

= [9.88+ +10.53]× × .74

100
(2×4.8)

40,000

1000

100

100

= [30.01]×40×1.
74

100

=888.3gms.

CalculationsofSoda,

Soda= [CaC equivalentofCaS +MgC]× × .
106

100
O
3

O
4

l
2

Volumeofwater

1000

100

%Purity

= [9.56+10.53]× × .
106

100

40,000

1000

100

100

= [20.09]×40×1.
106

100

=851.8gms.

HencetheLimerequirementis888.3gmsandtheSodarequirementis851.8gms.

----------------------------------------------------------------------------------------------------------------------

Q2](b)i)Distinguishbetweenthermoplasticandthermosetting? (3)

Ans:-

THERMOPLASTIC THERMOSETTING

1.Formedbyadditionpolymerization. 1.Formedbycondensationpolymerization.

2.Canbemouldedandremoulded. 2.Remouldingisnotpossible.

3.Theysoftensonheatingbecausethe

linearchainscanslipovereachother

veryeasily.

3.Theydonotbecomesoftonheating,because

crosslinksretainthestrengthonheating.But

prolongedheatingcausescharring.

4.Soft,weakandlessbrittle. 4.Hard,strongandbrittle.

5.Solubleinsomeorganicsolvents. 5.Insolubleinalmostallorganicsolvents.

6.Relativelylowmolecularweight. 6.Relativelyhighmolecularweight.

7.Example:PVC,PE,Teflon. 7.Example:UF,PF,Nylon6-6,etc.



-----------------------------------------------------------------------------------------------------------------------

Q2](b)ii)Defineflashandfirepoints. (2)

Ans:-Flashpoint:-Flashpointisdefinedasthelowesttemperatureatwhichthelubricantgives

offenoughvapourstocauseamomentaryflashwhenastandardtestflameisbroughtnearit.

Firepoint:-Firepointisthelowesttemperatureatwhichtheoilvapourscatchfiresforatleast5

seconds,onbeinglightedbyatestflame.

Firepointisusually5-40℃abovetheflashpoint.Agoodlubricantshouldhaveflashpointat

leastabovetheworkingtemperature.Thisensuressafetyagainsttheriskhazards.Thusflash

pointactsasaguideforthesafestorage,transportationanduseinmachine.

Goodlubricantoilshouldhavehighflashandfirepoint.

-----------------------------------------------------------------------------------------------------------------------

Q2](c)WritetheCVDmethodforpreparationofcarbonnanotubes. (4)

Ans:-Thisisverygoodmethodfrom largescaleproductionofcarbonnanofiberSWNT,MWNT.

Hydrocarbons(e.g.,methane,ethane)areallowedtodecomposeovermetalcatalyst(e.g.,Co,

Fe)toproduceCNT.TypicalyieldforCVDareapproximately30%.Thisprocessincludes

productionoflargeamountofCNT’sbyCVDofacetyleneovercobaltandiron.Ethylenecanbe

usedwithreactiontemperaturesof545℃ fornickelcatalystCVDand900℃foranuncatalyzed

processthatproducescarbonnanostructurewithopenends.Methanecanalsobeusedas

carbonsourceforsynthesization.catalyticdecompositionof /C mixtureovercobalt,H
2

H
4

nickel,andironisusedtoobtainyieldsofSWNTsat1000℃.Theusageof /C atmosphereH
2

H
4

betweenanon-reducibleoxidesuchasA orMgA andl
2
O
3

l
2
O
4

oneormoretransitionmetaloxidescanproducethecompositepowderscontainingwell

dispersedCNTs.Thus,higherproportionofSWNTsandlowerproportionofMWNTscanbe

achievedusingthedecompositionofC overthenanoparticles.ThermalcatalyticH
4

decompositionofhydrocarbonhasbecomeanactiveareaofresearchandcanbeapromising

routeforthebulkproductionofCNTs.Theremovalofthecatalystsupportviaanacid

treatmentwhichsometimescoulddestroytheoriginalstructureofthecarbonnanotubeisan

issueinthissynthesisroute.However,alternativecatalystsupportsthataresolubleinwater

haveproveneffectivefornanotubegrowth.

-----------------------------------------------------------------------------------------------------------------------

Q3](a)WhatismeantbyFabricationofplastics?Explaininjection (6)



mouldingwiththehelpofneatdiagram .

Ans:-Fabricationofplasticisthetechniqueofgivinganydesiredshapetotheplasticsbythe

useofmould.Becauseofthepropertiesofpolymersitispossibletomouldthem andchange

theirshapeusinganumberofdifferentrepetitionsmanufacturingprocesses.Apropermethod

istobeselecteddependingupontheshapeandtypeofresinbeingused.Themostimportantof

thesearecompressionmoulding,transfermoulding,extrusionandinjectionmoulding.

INJECTIONMOULDING:

ThismethodisonlyapplicabletoThermoplasticresin.Themouldingplasticpowderisfedintoa

heatedcylinder.From thereitisinjectedintothetightlylockedmouldatacontrolledrateby

meansofascrewarrangementorbyapistonplunger.Themouldiskeptcoldtoallowthehot

plastictocureandbecomerigid.Whenthematerialhavebeencuredsufficiently,halfofthe

mouldisopenedtoallowtheinjectionofthefinishedarticlewithoutanydeformation.heating

isdonebyoilorelectricity.

1.ADVANTAGE:-Thismethodhashighspeedproduction,lowmouldcost,verylowcostof

materialandlowfinishingcost.Henceitisthemostwidelyusedmethodformouldingof

thermoplastics.

2:-DISADVANTAGE:-Sincealargeamountofcavitiescannotbefilledsimultaneously,thereis

limitationofdesignofarticlestobemoulded.

-----------------------------------------------------------------------------------------------------------------------

Q3](b)i)Statethecondensedphaserule. (3)

Ans:-Insomesystems,anequilibrium existsbetweensolid–liquidphasesandgaseous

phaseispracticallyabsent.Hencetheeffectofpressureonsuchsystem canbeneglected.

Thenitis

Necessarytotakeintoaccountonlytwovariablesviz.temperatureandconcentration.

Suchsystem showingsolid–liquidequilibrium iscalledcondensedsystem andphaserule

appliedtosuchsystem isasfollows:-

F=C–P+1…knownascondensedphaserule.



-----------------------------------------------------------------------------------------------------------------------

Q3](b)ii)Howisgypsum usefulinsettingandhardeningofcement? (2)

Ans:- Areadilycombineswithwaterandliberatesalargeamountofheat.TheaddedgypsumC
3

retardsthedissolutionof Abyforminginsolublecalcium sulpho-aluminateC
3

3CaO.A .xCaS .7 O.Thisreactionpreventshighconcentrationofaluminainthecementl
2
O
3

O
4
H
2

solutionwhichretardstheearlyinitialsetofthecement.

-----------------------------------------------------------------------------------------------------------------------

Q3](c)Thehardnessof85000litresofwatersamplewasremovedbypassingit

throughazeolitesoftener.Thezeoliterequired2000litresofNaClsolution

containing190mg/litofNaClforregeneration.calculatethehardnessofsample.

(4)

Ans:-1litresofNaClsolution = 190mgofNaCl

∴2000litresofNaCl = 2000×190gm ofNaCl

= 3,80,000gm ofNaCl.

QuantityofNaClintermsofCaC equivalenthardness.O
3

= 3,80,000× gm ofCaC equivalent
50

58.5
O
3

= 3,24,786.3gm ofCaC equivalentO
3

= 324.79× gm ofCaC equivalent10
3

O
3

= 324.79× gm ofCaC equivalent10
6

O
3

Hardnessof85000litresofwater = 324.79× gm10
6

∴Hardnessof1litre = = 3821mg/litre
324.79×10

6

85000

∴Hardnessofwater= 3821mg/lit

= 3821ppm.



-----------------------------------------------------------------------------------------------------------------------

Q4](a)Howisactivatedsludgeprocesscarriedoutforthetreatmentofwaste

water?Explainwithflowsheetdiagram.

(6)

Ans:-Sewageistheliquidwhichincludeshumanandhouseholdwastewater,industrialwaste,

groundwasteandstreetandstorm water.Henceduetothetoxicitythesewagehavetobe

treatedbecauseofthereasonslike:

1.Topreventpollutionofwaterintowhichthesewageisleftoff.

2.Topreventoffensiveodourinthewater,andthedestructionoffishandotheraquaticlife.

SEWAGETREATMENTBYACTIVATEDSLUDGEPROCESS.

1.PreliminaryTreatment.

Theprincipalobjectiveofpreliminarytreatmentistheremovalofgrosssolidsi.e.,large

floatingandsuspendedsolidmatter,grit,oil,andgreasesifpresentinconsiderable

quantities.Forremovinginorganicmatter,sewageisallowedtopassthroughbarscreen

andmeshscreen.

2.PrimaryTreatment.

Forremovingsuspendedmatterefficientlyandeconomically,sedimentationprocessis

carriedout.Sewageistreatedwithcertainchemicals(e.g.,alum,hydratedlimeetc.)which

form aflocthatabsorbsandentrapsthesuspendedandcolloidalparticlespresent.

3.SecondaryorBiologicalTreatment.

Itisanessentialanaerobicchemicaloxidationwhichincludesfiltrationandactivatedsludge

process.Sewagewaterisfilteredthroughspeciallydesignedsprinklingfilterstomaintain

aerobicconditions.CarbonoftheorganicmatterisconvertedintoC ;andnitrogenintoNO
2

H
3

andfinallyintonitratesandnitrites.Tricklingfiltersareusedforbiologicaloxidationof

sewage.Trickledsewagestartspercolatingdownwardsantheaerobicbacteriabringabout

thebiologicaloxidationoforganicmatterofsewage.

HencethesludgeformedisknownasActivatedSludge.Thefurtherprocessincludesmixing

ofsedimentalsewagewithproperquantityofactivatedsludgeandmixtureisthenagitated

for4-5hrsbyblowingair.Suspendedanddissolvedorganicmatterisoxidisedbyaerobic

bacteria.afteralltheseprocessapartofsludgedepositedisusedfornextoxidationbatch

andtheremainderiseitherspreadonlandasfertilematterorusedforbiogasordumpedin



sea.

-----------------------------------------------------------------------------------------------------------------------

Q4](b)i)1.4gm ofoilrequired1.8mlof0.01NKOHforneutralization.Calculate

theacidvalueandmentionwhethertheoilissuitabletobeusedornot. (3)

Ans:-GivenData:-Weightoftheoil = 1.4gm .

NormalityofKOH = 0.01.

VolumeofKOH = 1.8ml.

Tofind:- Acidvalueoftheoil.

Formula:- Acidvalue = .
Vol.ofKOH×NormalityofKOH×56

Weightofoil

Solution:- Acidvalue = .
1.8×0.01×56

1.4

=0.72mg

∴AcidValue =0.72mg/gm ofoil.

Astheacidvalueismuchhigherthan0.1,theoilisnotsuitabletobeused.

-----------------------------------------------------------------------------------------------------------------------

Q4](b)ii)WritetheapplicationsofFullerenes. (2)

Ans:-TheapplicationsofFullereneisasfollows:

1.Itisusedforthepreparationofelectronicandmicroelectronicdevices.

2.Itisusedforthepreparationofnon-linearopticaldevices.

3.Itisusedforthepreparationofbatteriesaschargecarriers.

4.Itisusedforthepreparationofsuperconductors.

5.Itisusedforthepreparationofsoftferromagnetwithzeroremanence.

-----------------------------------------------------------------------------------------------------------------------

Q4](c)Whatisthefunctionsoffillersandplastisizersinthecompoundingof

plastic?

(4)

Ans:-1.FILLERS(orEXTENDERS).

Fillersareaddedtoabasepolymertolowerthemanufacturingcastofaproductmadefrom it.

Functionsoffillersareasfollows:

 Reducingthecostofplastic.

 Increasesthetensilestrengthandhardness.



 Reducestheflexiblity.

 Decreasestheshrinkageduringmoulding.

 Givesopacitytotheproduct.

 Examples:-mica,talc,asbestos,sawdust,chalketc.

2.PLASTICIZERS.

ThePlasticizermoleculeoccupiesbetweenthepolymericchainsandneutralizesthe

intermolecularforcesofattractionandthusallowsfreedom ofmovement.Thefunctionsof

plasticizersareasfollows:-

 Increasestheplasticityoftheplastics.

 Lowersthesofteningtemperatureandhencemouldingandremouldingcanbedoneat

lowtemperature.

 Impartsflamesproofness.

 Reducesresistancetowardschemical,solventsetc.

 Examples:-estersoffattyacids,vegetablesoilsetc.

-----------------------------------------------------------------------------------------------------------------------

Q5](a)Writethepreparation,propertiesandusesofPMMAandBuna-S. (6)

Ans:-1.POLYMETHYLMETHACRYLATE(PMMA).

 PREPARATION.

Thisisanimportantthermoplasticresin.Itisobtainedbypolymerisationofmethylmethacrylate

whichisanesterofmethylacrylicacid,C =C COOH,inpresenceofacetylperoxideorH
2

(CH3)
hydrogenperoxide.Itisanacrylicpolymer.

 PROPERTIES.

1.Itishard,fairlyrigidmaterialwithahighsofteningpointofabout130-140℃.

2.Itbecomesrubber-likeatatemperatureabove65℃.

3.Ithasanoutstandingshape-formingpropertiesduetowidespanoftemperaturefrom itsrigid

statetoviscous.

4.Ithashighoptical-transparency.

5.Ithashighresistancetosunlightandabilityoftransmissionlightaccurately.



 USES.

1.Formakinglenses,opticalpartsofinstruments,aircraft,lightfixtures,artificialeyes,

windscreen,bonesplints,decorativearticlesetc.

2.Itisfoundinpaint.Acrylic“latex”paintsoftencontainPMMAsuspendedinwater.

3.Usedinmakingwindowglasses.

2.BUNA-S(orSTYRENERUBBER)

 PREPARATION:

Thisisthemostimportanttypeofsyntheticrubberwhichisproducedbycopolymerization

ofbutadiene,C =CH-CH=C (75%byweight)andstyrene, CH=C .H
2

H
2

C
6
H
5

H
2
(25%byweight)

 PROPERTIES

1.Styrenerubberresemblesnaturalrubberinprocessingcharacteristicsaswellasqualityof

finishedproducts.

2.Itposseshighabrasion-resistance,highload-bearingcapacityandresilience

3.Itswellsinoilsandsolvents.

 USES

1.Mainlyusedforthemanufactureofmotortyres.

2.Otherusesofthiselastomerarefloortiles,shoesoles,gaskets,foot-wearcomponents,wire

andcableinsulations,carpetbacking,adhesive,tank-lining,etc.

-----------------------------------------------------------------------------------------------------------------------

Q5](b)i)Whataretheadvantagesofionexchangeprocess? (3)

Ans:-Theadvantagesofionexchangeprocessisasfollows:-

1.Theprocesscabbeusedtosoftenhighlyacidicoralkalinewater.

2.Itproduceswaterofverylowhardness(2ppm).Soitisverygoodfortreatingwaterfor

useinhigh-pressureboilers.

3.Lowmaintenancecost.

4.Quickseparationwithefficienttechnique.

5.Re-usable.



6.Easilycollectableandcosteffective.

-----------------------------------------------------------------------------------------------------------------------

Q5](b)ii)Whatisoiliness?Whatisitsimportanceinlubrication? (2)

Ans:-Oilinessofalubricantisthemeasureofitscapacitytostickontothesurfaceofmachine

partsunderconditionofpressureorload.Whenalubricatingoilofpooroilinessisappliedunder

highpressure,itgetssqueezedoutfrom thesurfaceandthelubricationstops.Iftheoilhas

goodoilinessitcanremaininplaceandcangivelubricationevenunderpressure.Mineraloil

hasverypooroilinesswhereasvegetableoilspossessgoodoiliness.Nodirecttestareavailable

formeasuringoiliness.

-----------------------------------------------------------------------------------------------------------------------

Q5](c)Whatistheapplicationofphaseruletoonecomponentwatersystem?

Explainwiththehelpofdiagram. (4)

Ans:-Phaserulehelpstostudydifferentequilibriaandclassifythem accordingly.Itindicates

behaviourofthesystem underaparticularsetofconditions.Differentsystemswiththesame

degreeoffreedom behaveinasimilarmanner.Helpstofindoutunderasetofconditions

whetherallsubstancesinvolvedinanequilibrium canexistoraparticularphasesceasesto

existorwhetheranytransformationhastakenplace.

Onecomponentsystem withthephasediagram.

Inwaterthereisonlyonecomponenti.e.,wateranditsthreephases:ice,water,steam which

aresolid,liquid,andgaseousrespectively.Figurebelowrepresentsphasediagram orpressure

v/stemperaturediagram forthewatersystem.

ThreecurvesOA,OB,andOCrepresentstheequilibrium conditionsbetweentwophasessolid

withvapour,vapourwithliquidandliquidwithsolidphaseofwater.

CurveOCrepresentstheequilibrium betweensolid

andliquidphaseofthewater.Thiscurveisknown

asfusionpressureormeltingpointcurve.Alongthis

curvetherearetwophasesinequilibrium thatisice

andwater.Atatmosphericpressure,iceandwater

canbeinequilibrium onlyatonetemperaturei.e.,

thefreezingpointofwater.

WehaveC=1,P=2thus,

F=C-P+2=1.

CurveOBrepresentstheequilibrium betweenliquid

andvapour.Itisknownasvaporizationcurve.Here

alsoitisnecessarytostateeithertemperatureor

pressure.E.g.,atatmosphericpressure,waterand

vapourcanexistinequilibrium onlyat1temperaturei.e.,theboilingpointofwater.Water-

vapoursystem hasonedegreeoffreedom F=C-P+2=1.



-----------------------------------------------------------------------------------------------------------------------

Q6](a)Definelubricantsandlubrication.Discussthehydrodynamiclubrication

(6)

indetail.

Ans:-Anysubstanceplacedbetweentwomovingorslidingsurfaceswithaviewtoreducethe

frictionalresistancebetweenthem isknownaslubricant.

Lubricantsmaybeusedinsolid,liquidorsemisolidform.Theprocessofreducingfriction

betweentwometallicslidingsurfacesbytheintroductionoflubricantsiscalledaslubrication.

HYDRODYNAMICORFLUID-FILM ORTHICK-FILM LUBRICATION.

Inthistypeoflubrication,thelubricantisformingathickfilm havingabout1000A°thickness

betweenthemovingsurfacessothatthedirectsurfacetosurfacecontactandweldingof

junctionrarelyoccurs.Thecoefficientoffrictionisverylowi.e.,0.001to0.03under

hydrodynamiclubrication.

Whenoilisintroducedbetweenthemovingsurfaces,someoftheoilmoleculesareheldup

tightlyatthesurfaceduetoadsorption.Theremainingoilmoleculesarelooselyarrangedaway

from metalsurfaces.Frictionalresistanceisonlyduetotheinternalresistancebetweenthe

particlesoflubricantsmovingovereachother.Hencelubricantchosenshouldhavethe

maximum viscosity.

Hydrodynamiclubricationoccurswhenthesurfacesarerigidandretaintheshapeduring

operations.Forhydrodynamiclubricationtooccur,twoessentialconditionsaretobesatisfied:

(1)liquidmustbeviscousand,(2)theshapeofthesurfaceshouldbesuchthatawedgeshaped

film shouldbeformed.Journalbearingconsistofashaftorjournalthatrotatesfreelyina

supportingmetalsleeveorshellwithlubricatingoilintheinterfacebetweenthem.During

normaloperationstheshaftrotatesatsufficientspeedtoforcetheoilbetweentheconforming

curvedsurfacesoftheshaftandtheshellthuscreatingtheoilwedgeandhydrodynamicfilm.

Thisfilm allowsthesebearingtosupportextremelyheavyloads.Watches,clock,sewing

machine,fans,gunsetc.requireshydrodynamiclubrication.



-----------------------------------------------------------------------------------------------------------------------

Q6](b)i)Definephase,componentanddegreeoffreedom. (3)

Ans:-1.PHASE:Aphaseisdefinedasanyhomogenous,physicallydistinctandmechanically

separableportionofasystem ,whichisseparatedfrom otherpartsofthesystem bydefinite

surface.Example:-

 Inafreezingwatersystem ice,waterandwatervapourarethethreephaseswhichare

physicallydistinctandhomogenous.

2.COMPONENT:Itisthesmallestnumberofindependentvariableconstituentstakingpartin

thestateofequilibrium ,bymeansofwhichthecompositionofeachphasecanbe

expressedintheform ofchemicalequation.Example:-

 Inwatersystem thephasespresentareice,waterandwatervapour.Thecompositionof

eachphasecanbeexpressedbyasinglecomponent, O.HenceitisaonecomponentH
2

system.

3.DEGREEOFFREEDOM:Itisdefinedasthesmallestnumberofindependentvariablessuch

aspressure,temperatureandconcentrationthatmustbespecifiedinordertodefine

completelythestateofasystem.Example:

 Forasystem consistingofwaterincontactwithitsvapour,

Wate Watervapour
l
↔ rg

Todefineitcompletely,wehavetostateeithertemperatureorpressure.Hence,the

system isunivariantordegreeoffreedom isone.

-----------------------------------------------------------------------------------------------------------------------

Q6](b)ii)Whataretheindustrialapplicationofultrafiltration? (2)

Ans:-Theindustrialapplicationofultrafiltrationisasfollows:

1.Industriessuchaschemicalandpharmaceuticalmanufacturing,foodandbeverage

processingetcemployultrafiltrationinordertorecyclefloworaddvaluetolater

products.

2.Blooddialysisalsoutilizesultrafiltration.



3.Incheesemanufacturingweuseultrafiltration.

4.Radiocarbondatingofbonecollagenusesultrafiltration.

5.Removalofpathogensfrom milk.

6.Fruitjuiceconcentrationandclarification.

-----------------------------------------------------------------------------------------------------------------------

Q6](c)WhatisRCC?Writetheadvantagesofit. (4)

Ans:-Plainconcretehasgoodcompressivestrength,butlessabilitytowithstandtensile

stresses.Insuchcases,toimparttensilestrengthsteelbarsorrodsandmetalmeshesare

embeddedintheconcrete.ThisiscalledasRCC.Heretheconcretebearsthecompressive

strengthandthesteelrodsbearsthetensilestrength.

APPLICATION:-Widelyusedinfloorbeams,girders,slabs,bridges,etc.

ADVANTAGES:-1.RCCiseasiertomakeandcastintoanydesiredshapes,whichcanbearall

typesofloads.

2.Itpossessesgreaterrigidity,moisture,andfire-resistances.

3.Steelreinforcementalsotendstodistributetheshrinkagecracks,thuspreventingthe

formationoflargecracks.

4.Itsmaintenancecostispracticallynegligible.


