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GIRLS’HIGHSCHOOLANDCOLLEGE

2020–2021

CLASS-12A&B

PHYSICS

WORKSHEET-06

Chapter-ELECTRICPOTENTIAL

Topic–ELECTRICPOTENTIAL&ELECTRIC

POTENTIALENERGYOFANELECTRICDIPOLE

INSTRUCTIONS:Parentskindlyensurethatyourward

carefullygoesthroughtheassignment,itsinstructionsand

thechapterinthebook,learnsthesubjectmatterandthen

answersthequestionsasked,inherregister.

NOTE:ElectricPotentialisanimportanttopicfrom thepoint

ofviewoftheISCExaminations.

POINTSTOREVISE:ElectricField,ElectricPotential,Relation

betweenFieldandPotential,ElectricPotentialdue

tomultiplecharges,Dipole,Dipolelengthand

Dipolestrength.

Foranyqueriesorquestionsyoucanmailme.
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Afterrevisingtheabovetopicsanswerthefollowing.

Q1)Theamountofworkdoneinbringingachargeof1.3×10-7C

from infinitytoapointinanelectricfieldis6.5×10-5J.Findthe

electricpotentialatthatpoint.

Q2)Findpotentialatapointduetoapositivechargeof100micro

coulombs,atadistanceof9m.

Q3)TwopointsA&Bare3m apart.Apointchargeq=2×10-2Cis

placedat‘O’atadistanceof1m from thepointBonthelinejoiningtwo

chargesinbetweenA&B.

(i)CalculatethepotentialdifferencebetweenA&B.

(ii)WhatwillbetheresultifthepositionsofA&Bare

interchanged?

(iii)WhatwillbetheresultifthepointBislocatedat1m distance

from ‘O’perpendiculartothelinejoiningOA?

Q4)WhatisanElectricDipole?Whatarethefactorsonwhichits

momentdepends?

Nowgothroughthefollowingsubjectmattercarefullyand

answerthequestionsthatfollow.
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PLEASENOTE:Abovecaseisanexampleofasituation

wherefieldisnotzerobutpotentialiszero.

Q5)DeriveanexpressionforPotentialatanAxialpositionofanElectric

Dipole.ComparetheElectricFieldfortheabovepositionwiththe

ElectricPotentialparticularlyintermsoftheirvariationwithdistance

from dipole.

Q6)SimilarlyderiveanexpressionforPotentialatapointonthe

equatoriallineofadipoleandcompareitwiththefieldatthesame

pointforthesamedipole.

Q7)AandBaretwopointsontheaxisandtheperpendicularbisector

respectivelyofanelectricdipoleandatequaldistancesfrom it.The

fieldsatAandBare
⃗
E

A
and

⃗
E

B
.Compare

⃗
E

A
and

⃗
E

B
.

LetVAandVBbepotentialsatAandBrespectivelythencompareVAand

VBalso.

Q8)Twochargesof±3µCareatadistanceof3×10-3m from each

other.Calculate(i)electricpotentialatadistanceof0.6m from the

dipoleinbroad-side-onposition,(ii)electricpotentialatthesame

pointafterrotatingthedipolethrough90°.

Q9)Calculatetheelectricpotentialatthesurfaceofthenucleusofa

silveratom.Theradiusofthenucleusis3.4×10-14m andtheatomic

numberofsilveris47.
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Q10)Obtainageneralexpressionforelectricpotentialatanypointin

thevicinityofanelectricdipole.Writetheexpressioninvectorform and

obtainpotentialsatend-onandbroad-onpositionsasspecialcases.

IMPORTANTQUESTION

Q11)Whatarethedifferencesbetweenelectricpotentialatapoint,due

toasinglepointchargeandanelectricdipole.

IMPORTANTNOTE:Recallthederivationoftheexpressionfortorque

onadipoleinauniform electricfieldandhowworkdoneisrelatedto

torqueinrotationalmotion.Gothroughyourbookforthesetopics

thoroughlyandanswerthefollowingquestion.

Q12)Anelectricdipoleofcharges±0.6×10-19C,0.3mm apart,when

heldat45°withrespecttoauniform electricfieldof

104 NC-1,experiencesatorque.Whatisitsvalue?

Continuingthesametopicasabovewewillextendittofind

workdoneandenergystoredinadipole.Allthesetopicsare

quiteimportantsoyouareexpectedtodothem againand

againtillyouarethoroughwithit.

Nowgothroughthefollowingderivation
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Q13)Anelectricdipoleofmoment
⃗
pisplacedinauniform electric

field
⃗
E,with

⃗
pparallelto

⃗
E.Itisthenrotatedbyanangleθ.Findthe

workdone.Whatistheequilibrium positionofthisdipole?Whatisthe

workdoneifthedipoleisrotatedthrough a)90° b)120°?

Q14)Twopointchargesof±1.0×10-6Careatadistance2.0cm from

eachother.Thisdipoleissituatedinauniform electricfieldof1.0×105

Vm-1.Whatwillbethemaximum torqueactingonitduetothefield?

Whatwillbetheworkdoneinrotatingitthrough180°from the

equilibrium position?

Q15)Anelectricdipoleoflength2.0cm isplacedwithitsaxismaking

anangleof60°withauniform electricfieldof105NC-1.Ifit

experiencesatorqueof

8 3Nm,calculate (i)magnitudeofchargeonthedipole
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(ii)potentialenergyofthedipole.

Q16)Thedistancebetweentwoprotonsis1.0×10-10m.Iftheyare

madefree,whatwillbetheKineticenergyofeachwhentheyareinfinite

distanceapart?Ifoneprotoniskeptfixedandonlyotherisfreethen

whataretheirnewkineticenergies?

Q17)Twoelectronsarereleasedtowardseachotherwithequal

velocitiesof106ms-1.Whatwillbetheclosestapproachbetweenthem?

Q8)Calculatethevoltageneededtobalanceanoildropcarrying10

electronsbetweentwoconductorplatesofacapacitor5mm apart.The

massofthedropis3×10-16kgandg=10ms-1.

Nownoteagainthatthepotentialenergystoredinasystem

isthenetworkdoneeitheronthesystem orinbuildingthe

system intheexistingforcefield.Youhavealreadydone

expressionforelectricpotentialenergyincaseofasystem of

charges.Pleaserevise.

Q19)Threeequalchargesof5.0µCeachareplacedatthethree

verticesofanequilateraltriangleofside5.0cm.Calculateelectrostatic

potentialenergyofthesystem ofcharges.

Nowweapplythesamefundamentalinfindingpotential

energyofanelectricdipole.
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Q20)Deriveanexpressionforpotentialenergystoredinanelectric

dipoleorientedinanelectricfieldinthevectorform.

***END***


