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SECTIONA

1a.ChargingbyInduction:

Electricchargescanbeobtainedonanobjectwithouttouchingit,by

aprocesscalledelectrostaticinduction.

Considerapositivelychargedrubberrodbroughtnearaneutral

(uncharged)conductingspherethatisinsulatedsothatthereisno

conductingpathtogroundasshownbelow.Therepulsiveforce

betweentheprotonsintherodandthoseinthespherecausesa

redistributionofchargesonthespheresothatsomeprotonsmove

tothesideofthespherefarthestawayfrom therod(fig.1.3a).The

regionofthespherenearestthepositivelychargedrodhasan

excessofnegativechargebecauseofthemigrationofprotons

awayfrom thislocation.Ifagroundedconductingwireisthen

connectedtothesphere,asin(fig.1.3b),someoftheprotonsleave

thesphereandtraveltotheearth.Ifthewiretogroundisthen

removed(fig1.3c),theconductingsphereisleftwithanexcessof

inducednegativecharge.

Finally,whentherubberrodisremovedfrom thevicinityofthe

sphere(fig.1.3d),theinducednegativelychargeremainsonthe

ungroundedsphereandbecomesuniformlydistributedoverthe

surfaceofthesphere.
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2aElectric̀Field

Electricfieldisaregionofspareinwhichanelectricchargewill

experienceanelectricforce.

Electricfeildintensity

electricfieldintensitycanbedefinedastheforceperunitcharge.

3a.

· Volumechargedensity,



· Surfacechargedensity,

· Linearchargedensity,

3b. ELECTRICPOTENTIALDIFFERENCE

Theelectricpotentialdifferencebetweentwopointsinanelectric

field can bedefined astheworkdoneperunitchargeagainst

electricalforceswhenachargeistransportedfrom onepointtothe

other.ItismeasuredinVolt orJoulesperCoulomb.Electric

potentialdifferenceisascalarquantity.

Considerthediagram above,supposeatestcharge ismovedfrom

point topoint alonganarbitrarypathinsideanelectricfield.The

electricfield exertsaforce onthechargeasshowninfig3.1.To

movethetestchargefrom to atconstantvelocity,anexternal

forceof mustactonthecharge.Therefore,theelementalwork

done isgivenas:

But

Substitutingequation in yields

W-q_0EdL … (3)

Thentotalworkdoneinmovingthetestchargefrom to is:



From thedefinitionofelectricpotentialdifference,itfollowsthat:

Puttingequation in yields

SECTIONB.

4a.magneticfluxisdefinedasthestrengthofthemagneticfield

whichcanberepresentedbylineof forces.Itisrepresentedbythe

symbolΦ.mathematicallygivenasΦ=B.dA

4b.



4c.Inthequestionweweregivenparamiterssuchas

i.massoftheelectron=9.11x10-31kg

ii.Aradiusof1.4x10-7m

iii.magneticfieldof3.5x10-1weber\metersquare

andyouareaskedtofindthecyclotronfrequencywhichisequalor

thesamethingasangularspeed.itiscalledcyclotronfrequency

becauseitisafrequencyofanacceleratorcalledcyclotron.

Recallthatangularspeedisgivenas ω==

Substitutingwehaveω===1.6x10⌃-10x3.5x10⌃-10

9.11x10⌃-31

=62222222222.22222T-1

SOsincecyclotronfrequencyisequaltoangularspeedthe

cyclotronfrequencyisequalto=62222222222.22222T-1,havinga

unitas1\Twhichisequaltotheunitoffrequencydimensionally.

5b.Biot-savartlawstatesthatthemagneticfieldisdirectly

proportionaltotheproductpermeabilityoffreespace(µ),the

current(I),thechangeinlength, theradiusandinversely

proportionaltosquareofradius(r2).Itcanberepresented

mathematicallyby

where isaconstantcalledPermeabilityoffreespace.

Theunitof isweber\metresquare



5b.MagneticFieldofaStraightCurrentCarryingConductor

Fig1:AsectionofaStraightCurrentCarryingConductor

ApplyingtheBiot-Savartlaw,wefindthemagnitudeofthefield

From diagram,

Substituting into,wehave

Recall

Usingspecialintegrals:

Equation thereforebecomes



Whenthelength oftheconductorisverygreatincomparisontoits

distance from pointP,weconsideritinfinitelylong.Thatis,when

ismuchlargerthan,

Inaphysicalsituation,wehaveaxialsymmetryaboutthey-axis.

Thus,atallpointsinacircleofradius,aroundtheconductor,the

magnitudeofBis

Equation definesthemagnitudeofthemagneticfieldofflux

densityBnearalong,straightcurrentcarryingconductor.


