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GIRLS’HIGHSCHOOLANDCOLLEGE

2020–2021

CLASS-12A&B

PHYSICS

WORKSHEET-05

Chapter-GAUSS’THEOREM

Topic–INTRODUCTIONTOGAUSS’THEOREM

INSTRUCTIONS:Parentskindlyinstructyourwardtovisit

therelevantwebsitesorreferNootanISC12Physics-12by

Kumar&Mittal(NageenPrakashan)orPhysics-12byDK

Tyagi(BalajiPublications)togothoughthetopics-Area

Vector,SolidAngle,ElectricFluxandthetheorem thoroughly

toanswerthefollowingquestionsonthegiventopic.

NOTE:ThistopicisanotherimportanttopicinElectrostatics

and

needsathoroughunderstanding.Gothroughittwicethriceto

understandtheconceptofareavector,solidangleand

electricfluxproperly.YoualsoneedtoreviseElectricField

againasthistopicisanextensionoftheconceptoffield

alongwithelectriclinesofforce.

Youalsoneedtogothroughscalarandvectorquantities.Till

nowyouhadtheconceptthatAreaisascalarquantitybut

nowyouwillknowthatareabasicallyisavectorquantity,as

thewayasurfaceisorientedwithrespecttoanyfielddecides
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theeffectofthefieldonit.

Gothroughscalarandvectorproductsproperly.Inthis

worksheetweareonlygoingtointroducethetheorem toyou

anditsapplicationswillbedealtwithinthenextworksheet.

Nowgothroughthesubjectmattercarefully.
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Nowanswerthefollowingquestions:-

Q1)Explaintheterm AreaVector.

Q2)WhatdoyoumeanbypositiveandnegativeAreaVector?

Q3)Forthefollowingfiguresstatetheanglemadebyareavectorwith

electricfielddirection:-

Q4)Define1steradianandgiveitsdimensionalformula.

Q5)Showthattheentiresurfaceareaofaspheresubtendsasolid

angleof4πatthecentre.

Q6)Showthatthesmallsolidangledωsubtendedbyanysmallsurface

areadAatanypointsuchthatitmakesanangleθwithlinejoiningpoint

andareaelementisdω=
dAcosθ

r2 .

Q7)DefineElectricFlux.Whatkindofaquantityisit?

Q8)GivethemathematicalexpressionforFlux,itsunitanddimensional

formula.

Q9)Howdoeselectricfluxdependuponangleθthatthesurfacemakes

withthefield?Whenisfluxmaximum (forwhatθ)?

Q10)Acircularplanesheetofradius10cm isplacedinauniform
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electricfieldof5×105NC-1,makinganangleof60°withthefield.

Calculatetheelectricfluxthroughthesheet.

Q11)If
⃗
E=6

̂
i+3

̂
j+4

̂
k,calculatetheelectricfluxthrougha

surfaceofarea20unitsinY-Zplane.

Q12)Acylinderisplacedinauniform electricfield
⃗
Ewithitsaxis

paralleltothefield.Showthatthetotalelectricfluxthroughthecylinder

iszero.

Q13)StateandproveGauss’Theorem.

Q14)Calculatethenumberofelectriclinesofforceoriginatingfrom a

chargeof1C.

Q15)Apointchargeproducesanelectricfluxof-1.0×103Nm2C-1

whichpassesthroughaGaussiansphereofradius10cm centeredon

thecharge.Computethepoint-charge.Iftheradiusofthespherebe

doubled,howmuchfluxwouldpassthroughitssurface?

(ε
0

=8.85×10-12C2N-1m-2)

Q16)AsphereS1enclosescharge‘q’.Thereisalargerconcentric

sphereS2,withnoadditionalchargebetweenS1andS2.Findtheratioof

electricfluxthroughS1andS2.

Q17)S1andS2aretwoconcentricspheres(S2outerandS1inner)

enclosingchargesQand2Qrespectively.
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(i)WhatistheratioofelectricfluxthroughS1andS2?

(ii)HowwilltheelectricfluxthroughS1change,ifamedium of

dielectricconstant‘k’isintroducedinthespaceinsideS1inplaceofair?

(iii)HowwilltheelectricfluxthroughsphereS1change,ifamedium of

dielectricconstant‘k’isintroducedinspacebetweenS1andS2inplace

ofair?

Q18)WhatcanbeapossibleuseofGauss’Theorem?

Q19)WhatisaGaussianSurface?Giveitsproperties.

Q20)DeduceCoulomb’sLawusingGauss’Theorem.

***END***


