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Chapter-CAPACITORSANDDIELECTRICS

PLEASENOTE:Tostartwiththischapteryouhavetofirst

reviseConductorsandInsulatorsandalsoElectricPotential.

Referyourcoursebook:ISCPHYSICSClass–XII(Part–1)

ByKUMARANDMITTAL

NAGEENPRAKASHANPvt.Ltd.

POTENTIALATAPOINTmeasurestheworkdoneonaunit

positivechargewhilebringingitfrom infinitytothatpoint.

Alsorememberworkisdoneonachargewhenitmovesina

forcefield.Consideranunchargedconductor.Whenthefirst

chargeisbroughtfrom infinitytoitnoworkisdoneasno

forcefieldexists.Butafterthatasthechargesstart

accumulatingonthesurfaceofaconductoritsfieldincreases

andsodoestheworkdoneinbringingothercharges.Asthe

workdoneincreasesinbringinganewchargeeverytimethe

potentialonthesurfaceoftheconductorkeepsincreasing.

Thusweseethateveryconductoracquiresapotentialon

acquiringcharges.Theamountofchargeonaconductor

dependsuponthepotentialonit.Thuseveryconductorhasa

capacityofcarryingchargesatacertainpotential.Thisis
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calleditscapacitance.

Wearegoingtodoaboutcapacitanceofaconductorinthis

worksheet.Gothroughthesubjectmattercarefullyandkeep

answeringthequestionsthatfollow.

Nowrefertothetopic

 CAPACITANCEOFACONDUCTORfoundonpage128in

yourcoursebook.

CAPACITANCEOFANISOLATEDSPHERICAL

CONDUCTORfoundonpage129inyourcoursebook.

Q1)DefineCapacitanceofaconductor.Giveitsunitanddimensional

formula.Whyiscapacitancemeasuredinsubmultiplesofitsunit?

Q2)Asphericalconductorofcapacitance30µFisgivenachargeof

0.0002C.

Calculatethepotential.

Q3)Findtheradiusofaspheresothatitmayhavecapacityof0.1µF.

Q4)Calculatethecapacitanceofsphericalconductorofradius0.18m,

whenplacedinvacuum.

Q5)Ifwetreattheearthasaconductingsphereofaradius6400Km ,

whatwillbetheorderofitscapacitance?

PLEASENOTE:InsulatorsarealsocalledDielectrics.Theydo

notconductelectricitybutchargesgetinducedontheir

surfacewhenplacedinanelectricfield.Thusdielectrics

transitelectriceffectbuttheythemselvesdonotconduct

electricity.

Nowreferto
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NOTEfoundonpage129inyourcoursebook.

POTENTIALENERGYOFACHARGEDCONDUCTORfound

onpage130inyourcoursebook.

Q6)Aconductorwhenchargedto1000V,takes2µCofcharge.Findthe

capacityoftheconductorandthepotentialenergystoredinit.

Q7)Asphereofradius15cm hasachargeof+100µC.Whatisthe

amountofenergystoredinit?

Nowrefertothetopic

CAPACITORfoundonpage132inyourcoursebook.

CAPACITANCEOFACAPACITORfoundonpage132in

yourcoursebook.

Q8)Whatisacapacitor?Howisitdenotedinacircuit?

Q9)Definecapacitanceofacapacitor.Giveitsunit.

Q10)Whatdoyoumeanbyaparallelplatecapacitor?

Nowrefertothetopic

 EXPRESSIONFORCAPACITANCEOFAPARALLEL

PLATECAPACITORfoundonpage133inyourcourse

book.

DEPENDENCEOFTHECAPACITANCEOFACAPACITOR

foundonpage134inyourcoursebook.
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Q11)Obtainanexpressionforcapacitanceofaparallelplatecapacitor

whenitsdimensionsareknown.

Q12)From theexpressionforcapacitanceobtainedabovestateonwhat

factorsdoescapacitanceofaparallelplatecapacitordependandhow.

Q13)Youaregiventwoplanemetalsheetsofmicaatadistance

2×10-5m apart.Calculatetheareaofthemetalrequiredtoconstructa

capacitorofcapacity0.02µF.Givenε
0

=8.85×10-12Fm-1.

Q14)AparallelplatecapacitorofplateareaA=600cm2andplate

separationd=2.0mm isconnectedtoaDCsourceof200V.Calculate

inSIunit:

(i)themagnitudeoftheuniform electricfield
⃗
Ebetweentheplates,

(ii)thechargedensityσonanyplate.Givenε
0

=8.85×10-12Fm-1.

Q15)DoNum-4foundonpage174inyourcoursebook.

Nowrefertothetopic

ELECTRICPOLARISATIONOFMATTERfoundonpage

141inyourcoursebook.

CHARGEINDUCEDONTHESURFACEOFADIELECTRIC

SLABand

 DIELECTRICSfoundonpage140inyourcoursebook.

CAPACITANCEOFAPARALLELPLATECAPACITOR

WITHDIELECTRICSLABBETWEENPLATESfoundon

page134inyourcoursebook.

EFFECTOFINTRODUCINGDIELECTRICBETWEENTHE
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PLATESOFACHARGEDCAPACITORfoundonpage143

inyourcoursebook.

Q16)DoQ9foundonpage169inyourcoursebook.

Q17)DoQ6foundonpage169inyourcoursebook.

Q18)DoQ7foundonpage169inyourcoursebook.

Q19)DoQ24foundonpage169inyourcoursebook.

Q20)Showthateffectofintroducingadielectricslabofthickness‘t’and

dielectricconstant‘K’issameasreducingtheplateseparationby‘dk’

wheredk=t(1-
1

k
).

Q21)Acapacitorisformedoftwoplates2mm apart.Theplatesare

totallyimmersedinaninsulatingoilhavingK=4.Apotentialof2.828kV

isappliedacrosstheplate.Calculatethesurfacechargedensity.

Q22)Inaparallel-platecapacitorofcapacitanceC,ametalsheetis

insertedbetweentheplates,paralleltothem.Thethicknessofthesheet

ishalfoftheseparationbetweentheplates.Whatisthenew

capacitance?

Nowrefertothetopic

COMBINATIONOFCAPACITORSfoundonpage136in

yourcoursebook.

Q23)Twocapacitorsofcapacitances8Fand2Fareconnectedinseries

across220Vmains.Calculatethepotentialdropacrosseach.

Q24)DoNum-21foundonpage175inyourcoursebook.
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Q25)Twocapacitorsofcapacitance2µFand4µFareconnectedin

parallel.Thisgroupisconnectedinserieswitha3µFcapacitoracross

an800Vline.Findthepotentialdifferenceacrosseachcapacitor.

Q26)AcapacitorofcapacitanceC1=1µFwithstandsmaximum voltage

ofV1=6kV,whileanothercapacitorofcapacitanceC2=2µFstasndsa

maximum voltageofV2=4kV.Whatmaximum voltagewillthesystem

ofthesetwocapacitorswithstandiftheyareconnectedinseries?

Q27)DoNum-41foundonpage176inyourcoursebook.

Q28)DoNum-43foundonpage176inyourcoursebook.

Q29)DoNum-42foundonpage176inyourcoursebook.

Nowrefertothetopic

 ENERGYSTOREDINACHARGEDCAPACITRORfoundon

page138inyourcoursebook.

 FORCEBETWEENTHEPLATESOFACHARGED

PARALLELPLATECAPACITORfoundonpage139inyour

coursebook.

Q29)DoQ-38foundonpage173inyourcoursebook.

Q30)DoQ-8foundonpage173inyourcoursebook.

Q31)DoNum-13foundonpage175inyourcoursebook.

Alsofindtheforceactingbetweentheplates.

Q32)DoNum-14foundonpage175inyourcoursebook.

Q33)DoNum-15foundonpage175inyourcoursebook.

Howwilltheforceactingbetweenplateschange?
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Q34)DoNum-16foundonpage175inyourcoursebook.

Q35)DoNum-17foundonpage175inyourcoursebook.

***END***


