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Topic–ELECTRICFEIELD

INSTRUCTIONS:Parentskindlyinstructyouwardtovisitthe

websiteshttps://www.physicsclassroom.com

www.khanacademy.org

https://www.electrical4u.com

https://www.wikipedia.org

oranyotherrelevantsite

orreferNootanISC12Physics-12byKumar&Mittal(Nageen

Prakashan)orPhysics-12byDKTyagi(BalajiPublications)to

answerthefollowingquestionsonthegiventopic.

Note:Electricfield(asthenamesuggests)isthespaceorareaaround

achargewhereitsinfluencecanbefelt(byothersimilarentitiesi.e.

charges)

Strengthofelectricfieldduetoachargecanbegaugedbytheamount

offorceitexertsonothercharges.

ThusquantitativelyElectricfieldduetoachargeatanypointistheforce



perunitchargeexertedbyitatthatpoint.

ThusifFisforceexperiencedbychargeqatapoint,duetoanychargeQ

thenfieldduetoQatthatpointwillbeE=
F

q
.(forceperunitcharge)

Question1)ObtainSIunitanddimensionalformulaforelectricfield.

NOTE:Electricfieldisavectorquantityandisdirectedradiallyoutwards

frompositivepointchargeandinwardsfornegativepointcharge.

Question2)Drawelectriclinesofforceforapositivechargeanda

negativecharge.

Question3)Howwillyoushowauniformelectricfield?

Question4)Analphaparticleisplacedinanelectricfieldof15×104NC-1.

Calculatetheforceontheparticle.

Question5)Lookatthefigure,analyzeitandhenceobtainelectricfield
atPusingitsquantitativedefinition.Showitsdirectionaswell.Howisit
dependinguponQ,q&r?

Q=Pointcharge q=apointtestchargeplacedatpoint

P

Question6)Forthegivensystemobtaintheforceoneachchargeand

compareelectricfieldatbothpointsM&N.Showtheirrespective

directionsalso.

*Nowiftwochargesareplacedinclosevicinitythenfieldatpointclose

tothemwillbetheresultoffieldduetocharge1andfieldduetocharge



2takentogether.Thisresultwillbethevectorsumofboththefields.

ThisisPrincipleofSuperpositionwhichcanbeextendedforncharges

aswell.

Question7)Ifthereare5chargesinthevicinityofpointPasshown,

thenwhatisthefieldatP?Writetheexpression.

Note:Togettheresultantelectricfieldintheabovecaseavectorsumis

required.Forthatrevisevectorsfrompreviousyear’stextbook

thoroughlyandhenceanswer.

AlsorememberElectricfieldatapt.duetoapt.chargeisalongtheline

joiningthechargeandthepoint(directionbeingdependentonthenature

ofthecharge)

Question8)Copythediagramandshowthedirectionofelectricfields

E
1
,E

2
,E

3
dueto+Q,-Q

2
,-Q

3
respectivelyatpointP.



ii)

iii)

Question9)Findtheresultantelectricfieldinthefollowingcases

i)



ii)

Copythefiguresandcompletethembyshowingthedirectionsof

electricfieldsofeachchargeandshowthedirectionoftheresultant.

Question10)Acharge‘A’of400µCis12mfromthechargeBof-10000

µC.FindthestrengthoftheelectricfieldatapointCthatis5mfromB

and13mfromA.

NOTE:Anarrangementoftwoequalandoppositechargeskeptcloseto

eachotheriscalledanElectricDipole.Itsstrengthcanbeknownfromits

dipolemoment(p)whichdependsuponthemagnitudeofanyofthe

constitutingchargeandthedistancebetweenthem.Itisalsoavector

quantitydirectedfromnegativechargetopositivecharge.Thefollowing

figureshowsanelectricdipole



Where‘2l‘isthedipolelength,thendipolemomentp=q×2l

(productofmagnitudeofanyonechargeanditsdipolemoment)

Question11)Givetheunitanddimensionalformulafordipolemoment.

Question12)Asystemhastwochargesq
a
=2.5×10-7Candq

b
=-2.5×

10-7C

locatedatpointsA(0,0,-15cm)andB(0,0,+15cm)respectively.Whatare

thetotalchargeandelectricdipolemomentofthesystem?

Question13)Threecharges+q,-2q,+qarelocatedattheverticesofan

equilateraltriangleofside2l.Whatistheequivalentdipolemomentof

thearrangement?

NowobservethegivenfigurecarefullyandobtainelectricfieldatpointP

duetothetwogivenchargesusingprincipleofsuperposition

Usingthedirectionsofelectricfieldsduetothechargesandtheir

magnitudesobtaintheresultantfieldusingvectoraddition.

NOTE:Thearrangementoftheabovetwochargesisactuallythatofa

dipole.Hencetheelectricfieldobtainedistheelectricfieldatapointdue

toanelectricdipole.SincePisalongthelinejoiningthetwochargesitis

saidtobeintheaxialorend-onposition.

Nowobservethefollowingfigure.Notethearrangementofchargesis

againthatofadipolewithlength2l.ButPisontheperpendicular

bisectorofthedipoleaxis.Thisiscalledtheequatorialorbroad-on

position.Notethedirectionsoftheelectricfieldsandtheirresultant.



E=E+q+E-q (vectorsum) Youcanuseparallelogramlawofvector

addition

tofindmagnitudeofEas

E= E2

+q+E2

-q+2E+qE-qcos2θ where2θisangleb/wE+qandE-q.

AlternativelytheresultantEcanalsobeobtainedbyresolvingE+qandE-q

alongthehorizontalandverticaldirectionsasshown.Thevertical

componentswillcancelwhilethehorizontalcomponentswilladdup.

Question14)Withthehelpoftheabovefigureobtainthemagnitudeof

theelectricfieldatthebroad-onpositionatadistance‘r’fromthedipole.

Ingeneraldipoleshaveverysmalldipolelength.Thislengthisverysmall

incomparisontothedistanceatwhichelectricfieldisobtainedi.e.l≪r

andhencecanbeneglectedwhilecalculatingElectricFieldduetoshort

dipoles.

Question15)GivetheexpressionforElectricFieldsattheend-onand

broad-onpositionsforashortdipoleandcomparetheirvalues(forthe

samedipoleandforthesameend-onandbroad-ondistances).

Question16)Twochargesof+2.4µCand-2.4µCareatadistance2.5×

10-3mapartfromeachother.Determinethemagnitudeoftheelectric



fieldinthebroad-onpositionatadistanceof0.30mfromthedipole.If

thedipoleberotatedthrough90°,thenwhatwillbetheintensityofthe

field?

Question17)Calculatethefieldduetoanelectricdipoleoflength0.10m

andconsistingofcharges±100µCatapoint0.20mfromeachother.

Question18)Intheabovequestionfindtheelectricfieldalongtheline

joiningthetwocharges,atadistance0.20mfromthemid-pointofthe

dipole.

NOTE:IfthisdipoleisplacedinanalreadyexistingElectricFieldE,its

chargeswillexperienceforcesasshowninfigure.

Sincetheseforcesareequalandoppositeandnotactingalongthe

samelinetheyconstituteacouple.Revisecouple/torquefromlast



year’sbook.

Question19)Usingthedetailsoftheabovefigurecalculatethetorque

actingonthedipole.Giveitsunit.Giveitsexpressioninthevectorform

andstatewhenwillthetorqueactingonthedipolebemaximum.Also

usethisinformationtodefineitsdipolemoment.

Question20)Anelectricdipolewithdipolemoment4×10-9cmis

alignedat30°withthedirectionofauniformelectricfield5×104NC-1.

Calculatethemagnitudeofthetorqueactingonthedipole.

****END***




