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1. Velocity
V= whered=displacementinmetersand

d

t

tistimeinseconds

2. Acceleration
a= wherevisvelocityinmetersper

v

t

seconds(m/s)andtistimeinseconds

3. Current(I)
I= whereQischargeincoulombsandt

Q

t

istimeinseconds

4. E.m.finanelectric

circuit
E= whereW isworkinjoulesandQis

W

Q

chargeincoulombs

5. Resistanceinseries Rt=R1+R2+R3

6. Resistanceinparallel
= +

1

R
t

1

R
1

1

R
2

7. OhmsLaw V=IRwhereVisvoltageinvolts,Iiscurrent

inAmpersandRisresistanceinOhms

8. Resistivity(p)
p= whereRistheresistanceinOhms,

RA

l

Aistheareaofthewireinm2andlisthe

lengthofthewireinmeters.

9. Workdoneinagiven

electriccircuit(W)
W =IVt=I2Rt= whereIiscurrentin

tV2

R

ampers,Visvoltageinvolts,Ris

resistanceinOhms,tistimeinseconds

10. Powerofanelectric

circuit
P=IV=I2R= wherealltheparameters

V2

R

havetheirusualmeaning

11. CoulombsLaw
F=9×1 whereristhedistancein09

q
1
q

2

r2

metersbetweenthetwochargesq1andq2.

12. ElectricfieldorElectric

fieldintensityE
E= =9×1 (Note:thereisonlyone

F

q
09q

r2

charge)
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13. ElectricpotentialV
V=Ed=9×1 whereEistheelectricfield09q

r

anddisdistancebetweenthetwopoints

(Note:thereisonlyonechargeandoner)

14. Capacitance
C= whereQischargeincoulombsandV

Q

V

isvoltageinvolts

15. Capacitorswhenarea

anddistanceisinvolved
C= wherek=constantrelative

k A∈
0

d

permittivityofdielectricmaterial,ifnot

giventhenitisequalto1, =permittivity∈
0

ofspaceinF/m isaconstant=8.85x10-

12F/m,A=areaofplatesinm2,d=distance

betweentheplatesinmeters(m)and

C=capacitanceinfarads

16. Capacitorsinseries
= + +

1

C
t

1

C
1

1

C
2

1

C
3

17. Capacitorsinparallel = + + .C
t

C
1

C
2

C
3

18. Energystoredina

capacitor
W = qV= = C whereq=charge,

1

2

1

2

q2

C

1

2
V2

V=voltageandC=capacitanceinfarads

19. Conductivity
σ= wherep=resistivity

1

p

20a. Magneticforceona

chargemovingina

magneticfield

F=qVBSinθwhereqisthecharge,Vis

velocityandBisthefluxdensityinTesla

andθistheanglebetweenthemagnetic

fieldandthedirectionofthemotionofthe

charge.

20b. Magneticforceona

chargemovingina

magneticfield

F=qVBwhenVandBareinthesame

directionandtheangleθiszero

21. InducedE.m.f.ina

straightconductor

E=BlvwhereBisthemagneticfieldorflux

density,listhelengthofthewireandvis

thevelocityoftheconductor



CompiledbyAminua.k.aDr.Smoke

4

22a. Faradayslawof

electromagnetic

induction

E= where∅=magneticfluxinWeber
d∅

dt

(Wb)andt=timeinseconds(s)

22b. Faradayslawof

electromagnetic

induction

E=N whereNisthenumberofturnsif
d∅

dt

given

23. Magneticflux∅ ∅=BAwhereBismagneticfieldor

magneticfluxdensityinTesla(T)andA=

Area

24. Transformer
= = WhereEisvoltage,Nis

E
s

Ep

N
s

Np

Ip

I
s

numberofturnsandIiscurrent(“p”

primarycoiland“s”secondarycoil)

25. Temperaturecoefficient R=R0[1+∝(T- )]whereR=finalT
0

resistance,R0=initialresistance,T=final

temperaturein0C,T0=initialtemperaturein
0Cand∝=temperaturecoefficientin

Ohms/0C.

26a. BiotSavartLaw(a)
dB= whereBisthemagneticflux

IdlSinθμ
0

4πr2

density,dlthelengthofthe

conductor, =4πx10-7permeabilityoffreeμ
0

space,I=currentenclosedbythepathr=

distancebetweenthegivenpointandthe

element.

26b. BiotSavartLaw(b)

Magneticfieldonalong

straightwirecarryinga

steadycurrent

B=
Iμ

0

2πr

26c. BiotSavartLaw(b)

Magneticfieldatthe

centerofacircularcoil

carryingcurrent

B=
Iμ

0

2r

27. AmpersLaw
. = IwhereBisthemagneticflux∮

⃗
B
⃗
dl μ

0
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density,dlthelengthofthe

conductor, =4πx10-7permeabilityoffreeμ
0

spaceandI=currentenclosedbythepath.

28. Magnetization(H)
H= whereBand havetheirusual

B

μ
0

μ
0

meanings

29. CapacitivereactanceXc
Xc= wheref=frequencyandC=

1

2πfC

capacitorinfarads

30. InductivereactanceXL XL=2πfLwhereL=inductorinHenry

31. Voltageacross

capacitance

V=IXc

32. Voltageacross

Inductance

V=IXL

33a. ImpedanceZ(a) Z= whenitsjustresistanceand+R2 X
c

2

capacitancethatarepresentinthecircuit

33b. ImpedanceZ(b) Z= whenitsjustresistanceand+R2 X
L

2

inductorthatarepresentinthecircuit

33c. ImpedanceZ(c) Z= whenbothresistance,+( -R2 X
L

X
C
)2

capacitanceandinductorarepresentinthe

circuit

34. Phaseangle
Tan∅= whereXiseitherXcorXL

X

R

35. Powerfactor
Cos∅= whereZisimpedance

R

Z

36. Resonancefrequency
F=

1

2π LC

37. Rootmeansquare

current
Ir.m.s= whereI0¬isinstantaneouscurrent

I
0

2

38. Rootmeansquare

voltage
Vr.m.s= whereV0¬isinstantaneous

V
0

2
voltage
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39. Relationshipbetween

Ir.m.sandVr.m.s
Ir.m.s=

V
r.m.s

R

40. Thereisnoshortcuttopassingandbecoming

successful,youhavetoworkhardandbe

disciplined.Haveanicesemester.

UNIVERSITYOFABUJA

FACULTYOFSCIENCE

DEPARTMENTOFPHYSICS

2016/2017SECONDSEMESTEREXAMINATION OCTOBER2017

COURSECODE:PHY104

COURSETITLE:ELECTRICITYANDMAGNETISM UNITS:2

INSTRUCTIONS:ANSWERALLQUESTIONSINSECTIONAANDANYONEQUESTIONFROM

SECTIONB

SECTIONA

1.Amachineinwhichelectromagneticinductanceisusedtoproducevoltagebyrotating

coilsofwirethroughastationarymagneticfieldorbyrotatingamagneticfieldthrough

stationarycoilsofwireiscalled(A)Motor(B)Generator(C)Transformer(D)Solar

2.CertaincrystalssuchasquarixandRochellesaltsgeneratedvoltagewhentheyare

vibratedmechanically,thisactionisknownasthe(A)Piezoelectriceffect(B)

Photoelectriceffect(C)Thermionicemission(D)Thermalproduction

3.Adevicethatconveysfluidmovementintoelectricityiscalled(A)Generator(B)Battery

(C)Turbine(D)NoneoftheAbove

4.TwopointchargesQ1=+25nCandQ2=-75nCareseparatedbyadistanceof30cm,what

isthemagnitudeoftheforcebetweenthetwocharges(A)2.875x10-4N(B)4.875x10-

4N(C)1.875x10-4N(D)0.875x10-4N

5.Atapointwhereafieldlinecrossesanequipotentialsurface,thetwoare(A)

Perpendicular(B)Parallel(C)At600toeachother(D)Noneoftheabove

6.Inacertainregionofspace,theelectricalpotentialisV(x,y,z)=Axy–Bx2+Cy,whereA,
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BandCarepositiveconstants,whatisthex-componentoftheelectricfield?(A)2Bx–

Ay(B)Ay–2Bx(C)Ax+C(D)Zero

7.Theparallelplatesofa3.0Fcapacitorare1.00mm apart,whatistheirarea?Giventhat

=8.85x10-12F/m (A)3.39x108m2(B)4.0x108m2(C)0.39x108m2(D)7.3x108m2∈
0

8.Whatisthecapacitanceofacapacitorthatstores10Cofchargeat2V?(A)20F(B)8F(C)

12F(D)5F

9.Whatisthetotalcapacitanceofa3µF,5µFanda2µFcapacitorconnectedinseries?(A)

2.0µF(B)3.03µF(C)10.0µF(D)0.97µF

10.Whatistheequivalentcapacitanceofthefivecapacitornetworkshowninthefigure

below?(A)6µF(B)41µF(C)10µF(D)11µF

11.Whichofthefollowingisnotapropertyofelectricfieldlines(A)Theyneverintersect(B)

Theyintersectto900(C)Theypointtowardsapositivecharge(D)Thetangentshows

thedirectionofthefieldatthatpoint

12.Inadirectcurrentseriescircuitcontainingthreeresistors,R1,R2andR3.Ifthecurrent

flowingthroughR2is20AmpereswhatisthecurrentflowingthroughR3?(A)30amperes

(B)10amperes(C)20Amperes(D)5Amperes

Usethediagram abovetoanswer13-15

13.Whatisthetotalresistance?(A)120ohms(B)190ohms(C)70ohms(D)noneofthe

above

14.Whatisthecurrentflowingthroughthenetwork?(A)0.5A(B)0.79(C)4.75A(D)1.0A

15.WhatisthevoltagedropacrossR2?(A)95V(B)50V(C)25V(D)20V
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16.IfthetemperaturecoefficientofresistanceisZero,thismeans(A)Resistanceincreases

withtemperature(B)Resistancedecreaseswithtemperature(C)ResistanceisZero(D)

Resistanceisconstant

Usethecircuitshownabovetoanswerquestions17,18and19

17.Whatisthetotalresistance?(A)50ohms(B)12ohms(C)30ohms(D)10ohms

18.WhatisthevoltagedropacrossR2(A)12V(B)6V(C)30V(D)5V

19.WhatisthevalueofthebranchcurrentI2?(A)2A(B)1A(C)0.4A(D)30A

20.Thesteadycurrentwhichwillproducethesameamountofheatasproducedbythe
alternatingcurrentwhenflowingthroughthesameresistanceforthesametimeiscalled
(A)Peakvalue(B)Averagevalue(C)Maximum Value(D)Rootmeansquarevalue

21.IfØistheanglebetweenthevoltageandthecurrentinanACcircuit,thepowerfactoris
givenas(A)CosØ(B)TanØ(C)SinØ(D)noneoftheabove

22.Thediagram aboveshowstherelationshipbetweentwowavesAandBwhichofthe

followingiscorrect(A)AleadsB(B)AandBareinphase(C)AandBareoutofphase

(D)AlagsbehindB
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23.Inthefigureabove(A)BleadsAby300(B)AandBareinphase(C)AandBareoutof

phase(D)AleadsBby300

24.InanAC-circuitcontainingonlyacapacitor,I=IoSin(wt+ )andV=VoSinwt.Thepower
π

2

factoris(A)Zero(B)1(C)0.5(D)0.75

25.AtresonanceinanRLCcircuit,whichofthefollowingistrue(A)ImpedanceZ<R(B)

phaseangleis90degrees(C)Currentisminimum (D)InductivereactanceXL=

CapacitivereactanceXC

26.ThemagnitudeoftheinducedEMFinacoilisdirectlyproportionaltotherateofchange

ofthefluxlinkages,thisisknownas(A)Joule’slaw(B)FaradayslawofElectromagnetic

Induction(C)Lenzlaw(D)Coulomb’slaw

27.Thepointinamagnetwheretheintensityofthemagneticlinesofforceismaximum is

(A)Magneticpole(B)Southpole(C)Northpole(D)Unitpole

28.Electricmotorisadevicewhichconvertselectricenergyto(A)PotentialEnergy(B)

RotationalEnergy(C)KineticEnergy(D)RotationalKineticEnergy

29.Directionofmagneticforceisgovernedbydeflectionof(A)Voltage(B)EMF(C)Current

(D)bothAandC

30.Changesinnumberofmagneticfieldlinesinduces(A)currentincoil(B)EMFincoil(C)

Frequencyincoil(D)bothAandC

31.Ifcurrentinonecoilbecomessteady,themagneticfieldinthatcoilbecomes(A)Zero(B)

Constant(C)lessthanbefore(D)morethanbefore

32.Directionofmagneticfieldinsideabarmagnetis(A)from northpoletosouthpole(B)

from southpoletonorthpole(C)from sidetoside(D)therearenomagneticfieldlines

33.Transformersonlyworkwith(A)DC(B)AC(C)charges(D)radioactivesubstances

34.Magneticeffectofcurrentiscalled(A)Magnetism (B)Steadycurrent(C)Electriccurrent

(D)Electromagnetism

35.Transformersareusedto(A)IncreaseAC(B)DecreaseAC(C)bothAandB(D)keepAC
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constant

36.Inatransformer,ifsecondaryvoltageismorethanprimaryvoltage,thenitiscalled(A)

Stepuptransformer(B)Stepdowntransformer(C)Inductor(D)Resistor

37.MagnitudeofinducedEMFdependson(A)Speedofmotionofcoilandmagnet(B)

Numberofturnsofcoil(C)Currentpassingthroughcoil(D)BothAandB

38.Ifthecross-sectionalareaofamagneticfieldincreases,butthefluxremainsthesame,

thenthefluxdensitywill(A)Increase(B)Double(C)Remainthesame(D)Decrease

39.Whenthespeedatwhichaconductorismovedthroughamagneticfieldisincreased,

theinducedvoltage(A)Decreases(B)Remainsconstant(C)Reachzero(D)Increases

40.Aninducedvoltageacrossacoilwith250turnsthatislocatedinamagneticfieldthatis

changingatarateof8Wb/sis(A)3125V(B)2000V(C)3,125(D)1000V

41.Acoilofwireisplacedinachangingmagneticfield.Ifthenumberofturnsinthecoilis

decreased,thevoltageacrossthecoilwill(A)increase(B)decrease(C)beexcessive(D)

remainconstant

42.InFlemingslefthandrule,thumbshowsdirectionof(A)Current(B)field(C)motion(D)

Charge

43.Magneticfieldcanbeproducedbyusing(A)permanentmagnet(B)Electriccurrent(C)

temporarymagnet(D)bothAandB

44.Thetotalnumberofmagneticlinesofforceinamagneticfieldiscalled(A)Magnetic

flux(B)Magneticfluxdensity(C)Magneticfluxintensity(D)Magneticpotential

45.Wheneveraconductorcutsmagneticforce,anEMFisinducedinit.Thisisknownas(A)

Coulombslaw(B)Jouleslaw(C)Faradayslaw(D)Ohmslaw

46.Whodemonstratedthetheoryofelectromagneticinductionin1831(A)MichaelFaraday

(B)AndreAmpere(C)JamesClerkMaxwell(D)CharlesCoulombs

47.Asubstancethatattractspiecesiron(A)Conductor(B)Semi-Conductor(C)Magnet(D)

Alloftheabove

48.TheprocessbywhichanEMFandhencecurrentisgeneratedorinducedinaconductor

whenthereisachangeinthemagneticfluxlinkingtheconductoriscalled(A)

ElectromagneticInduction(B)Mutualinduction(C)Faradayslaw(D)Electromagnetic

interference

49.____________isdefinedasaclosedpathinwhichmagneticinductionorfluxflows(A)

Electriccircuit(B)Magneticcircuit(C)Electroniccircuit(D)Electromagneticcircuit

50.Lenzlawistheconsequenceofthelawofconservationof(A)Energy(B)Charge(C)

Fieldlines(D)Momentum

SECTIONB
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1.Atungstenwirehasa10ohmsresistanceat200C.Finditsresistanceat1200C

(Temperaturecoefficientα=0.005ohm/oC)

(b)StateFaradayslawofelectromagneticInductionandhenceshowthewaysbywhich

EMFcanbeinducedinacircuit

2.ShowthatthepowerandforceexperiencedbyaconductorwhenanEMFisinducedonit

isgivenby

P= F=
(Blv)2

R

vB2l2

R

ShowthatforanACseriescircuitcontainingaresistorR,acapacitorCandanInductorL,

theresonancefrequencyisgivenby

F=
1

2πLC

TESTQUESTIONS

Majorityofthetestquestionshavebeenrepeatedintheexam questions,soIwillfocus

onthequestionsthatwerenotrepeated.

1.ProoveBiotSarvarttheorem

2.Atransformerhas500turnsintheprimarycoiland300turninthesecondarycoil,if

thevoltageoftheprimarycoilis220V,whatisthevoltageinthesecondarycoil?

SOLUTIONSTOEXAM QUESTIONS

1.B

2.A

3.C

4.UsingcoulombslawF=9×1 Whereq1=25nC=25x10-9C,q2=75nC=75x10-09
q

1
q

2

r2

9C,r=distancebetween=30cm/100=0.3m

Therefore,F=9×1 =F=9×1 =1.875x10-4NAns=C09
q

1
q

2

r2 0925×1 ×0-9 75×10-9

0.32

5.A

6.Togetthex-componentoftheelectricfield,weshoulddifferentiatetheelectric
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potentialwithrespecttox,wewillhavedV/dx=-(Axy–Bx2+Cy)

Shortlessononhowtodifferentiate

Differentiating2x3willbe3x2x3-1=6x2(Withrespecttox)

Differentiatingxwillbe1(withrespecttox)

Differentiating2xwillbe2becausex=1afterdifferentiating(withrespecttox)

Differentiating2x=0(withrespecttoy)

Differentiating2xy=2ybecausex=1afterdifferentiating(Withrespecttox)

Differentiating2xy=2xbecausey=1afterdifferentiating(Withrespecttoy)

Differentiating2x2y=2x2x2-1y=4xy(Withrespecttox)

Differentiating2yz=0becausethereisnoxintheeqn(Withrespecttox)

Differentiating2yz=2zbecausey=1afterdifferentiating(Withrespecttoy)

Differentiating2y2x=2y2becausex=1(withrespecttox)

Backtoourquestion

DifferentiatingAxy=Aybecausex=1afterdifferentiatingwithrespecttox

DifferentiatingBx2=2xBx2-1=2Bxwithrespecttox

DifferentiatingCy=0becausexisabsentwithrespecttox

dV/dx=-(Axy–Bx2+Cy)willbe–(Ay-2Bx+0)

–(Ay-2Bx+0)willbe–Ay+2Bxopeningthebracket

–Ay+2Bxcanstillbe2Bx–Ay

Ans=A

7.TheformulaforcapacitorwhenanareaisinvolvedisC= Where
k A∈

0

d

k=constantrelativepermittivityofdielectricmaterial,ifnotgiventhenitisequal

to1, =permittivityofspaceinF/m isaconstantthatwillalwaysbegivento∈
0

you,A=areaofplatesinm2,d=distancebetweentheplatesinmeters(m)and

C=capacitanceinfarads(F).Inthisquestion,k=1,C=3.0F,A=?,d=1.0mm =

0.001m and =8.85x10-12F/m∈
0

MakingAthesubjectformula,wewillhaveA= = =3.39x108m2dC

k∈
0

0.001×3

1×8.85×10-12

(A)
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8.FormulaforacapacitorC= whereQ=charge10C,andV=voltage2V,
Q

V

therefore,ourcapacitanceC= = =5F(D)
Q

V

10

2

9.Thetotalcapacitanceforcapacitanceinseriesisgivenby = + +
1

C
t

1

C
1

1

C
2

1

C
3

Therefore,forthisquestionwewillhave = = =
1

C
t

1

3

1

5

1

2

= + + willbe = byfindingtheL.C.M andmultiplying
1

C
t

1

3

1

5

1

2

1

C
t

62

60

= bycrossmultiplying,wewillhave62xCt=1x60
1

C
t

62

60

62Ct=60dividingbothsidesby62,wewillhaveCt=60/62=0.97F(D)

10.Thetotalcapacitanceforcapacitorsinseriesisgivenby = + + and
1

C
t

1

C
1

1

C
2

1

C
3

thetotalcapacitanceforcapacitorsinparallelisgivenby = + + .C
t

C
1

C
2

C
3

12Fand6Farearrangedinparallel,andtheirequivalentCapacitance=12+6=

18F,

Now3F,11Fand18Fareinseriesandtheirequivalentcapacitance = + +
1

C
t

1

3

1

11

1

18

=0.3+0.1+0.1willbe =0.5thenbycrossmultiplying0.5xCt=1wewill
1

C
t

1

C
t

have0.5Ct=1,dividingbothsidesby0.5wewillhaveCt=1/0.5=2F

Thenfinally2Fand9Fareinparallelandtheequivalentcapacitance=2+9=11F

(D)

11.C

12.Cbecausethesamequantityofcurrentwillflowthroughthecircuit.

13.Note:Theresistorsareconnectedinseriesnotinparalleli.e.theyareconnected

byasingleline.TotalresistanceforresistorsinseriesisgivenbyRt=R1+R2+R3

Andtotalresistanceofresistorsinparallelisgivenby = + +
1

R
t

1

R
1

1

R
2

1

R
3

Forthisquestion,R1=20,R2=50andR3=120sincetheyareallinseriesthetotal

resistanceinthecircuitisRt=20+50+120=190ohms(B)
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14.From theformulaforOhmslaw,V=IR,makingIthesubjectformulawewillhaveI

=V/R

Visthevoltageofthecircuit,anditisgiveninthediagram V=95VandRisthe

totalresistanceofthecircuit=190ohms,thereforeI=V/R=95/190=0.5A (A)

15.VoltagedropacrossR2vanbegottenfrom Ohmslawalso,V=IR,WhereIisthe

totalcurrentflowingthroughthecircuit=0.5Afrom question14,andR2=50

Ohms.ThereforeV=IR=0.5x50=25V(C)

16.DWhenevertheresistanceisconstant,thetemperaturecoefficientiszero.

17.Totalresistanceofresistorsinparallelisgivenby = + whereR1=20and
1

R
t

1

R
1

1

R
2

R2=30.Thenwewillhave = + whichwillbe = thencrossmultiplier,
1

R
t

1

20

1

30

1

R
t

5

60

1x60=5xRt

60=5Rtdividingbothsidesby5,Rt=60/5=12Ohms(B)

18.Togetthevoltagedropatanypoint,youshouldknowthetotalcurrentflowing

throughthecircuit,anditisnotgiveninthisquestion,soyouhavetosolveforit

usingOhmslaw.V=IR,whereV=voltageflowingthroughthecircuit=12VandR

=totalresistance12Ohms.MakingIthesubjectformula,wewillhaveI=V/R=

12/12=1.0A

ThevoltagedropacrossR2isgivenbyV2=IR2whereI=1.0AandR2=30Ohms

ThereforeV2=IR2=1.0x30=30V(C)

19.From OhmslawV=IR,thebranchedcurrentI2=V/R2WhereVisthevoltageofthe

circuit=12VandR2isthesecondresistance=30Ohms.I2=V/R2=12/30=0.4A

(C)

20.D

21.A

22.B

23.C

24.A

25.D

26.B

27.A
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28.D

29.D

30.B

31.C

32.B

33.A

34.D

35.C

36.A

37.D

38.D

39.D

40.InducedEMFEistherateofchangeofmagneticflux,E= whichcouldalsobe
d∅

dt

E=N whereN=numberofturns,ifgiven.Forthisquestion, whichisthe
d∅

dt

d∅

dt

rateofchangeofthemagneticfluxisalreadygiventobe8Wb/sandthenumber

ofturnsN=250,therefore,E=N =250x8=2000V(B)
d∅

dt

41.B

42.C

43.A

44.A

45.C

46.A

47.C

48.A

49.B

50.A
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SOLUTIONSTOSECTIONB

1.Formulaforresistanceintermsoftemperaturecoefficientisgivenby

R=R0[1+∝(T- )]whereR=finalresistance,R0=initialresistance,T=finalT
0

temperaturein0C,T0=initialtemperaturein0Cand∝=temperaturecoefficientin

Ohms/0C.forthisquestionR=?R0=10,T0=200C,T=1200Cand∝=0.005Ohms/0C

R=R0[1+∝(T- )]willbeR=10[1+0.005(120-20)]whichwillbeT
0

R=10[1+0.005(100)]willbeR=10[1+0.5]willbeR=10[1.5]andfinallyR=15

Ohms

(b)Faradayslawofelectromagneticinductionstatesthatwheneverthereisa

changeinthemagneticlinesofforce,ane.m.fisinduced;thestrengthofwhich

isproportionaltotherateofchangeofthefluxlinkedwiththecircuit.

MathematicallyE∝
d∅

dt

2.E.m.f.(E)isthesameasvoltage(V)i.e[E=V].E.M.F(E)inducedinastraight

conductoroflengthlmovingwithavelocityvandamagneticfieldBisgivenby

E=Blv…….Eqn1

RememberpowerP= andV=E.PowercouldalsobeP= ……………….Eqn2
V2

R

E2

R

SubstitutingEqn1inEqn2

WewillhaveP= …………………….Eqn3
(Blv)2

R

Also,thereisrelationshipbetweenforceandpowerisF= Wherevisvelocity.
P

v

F= ………………….Eqn4
P

v

SubstituteEqn3inEqn4

F= ÷vwillbeF= × = =
(Blv)2

R

vB2l2 2

R

1

v

vB2l2 2

Rv

vB2l2

R
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ThereforeF= ……………………Eqn4
vB2l2

R

(b)TheresonancefrequencyisthefrequencywhenthecapacitivereactanceXcis

equaltotheInductivereactanceXLi.e(Xc=XL)

Xc= andXL=2πfL
1

2πfC

=2πfLbycrossmultiplying,wewillhave2πfLx2πfC=1x1
1

2πfC

4 LC=1dividingbothsidesby4 LCwewillhave =π2f2 π2 f2 1

4 LCπ2

f= = Therefore,resonancefrequencyF=
1

4 LCπ2

1

2π LC

1

2π LC

SOLUTIONSTOTESTQUESTION

1.Therearetwowaysofprovingbiotsarvartlaw,thereisacomplexmethod,and

thereisasimplemethod.Iwillexplainthesimplemethodhere,butyoucanalso

checkupthecomplexmethodinothertextbooksoryoucanaswellgoogleit.

Simplemethod

Firstyouwillhavetostatethelaw

Secondlyyouwillwriteoutthelawmathematically

Finallyyouwillcombineallthemathematicalequationstogether.

Let’sstart.

BiotsarvartlawstatesthatthemagneticfluxdensitydBatanypointPisdirectly

proportionaltothelengthofthematerialdl,anditisalsodirectlyproportionalto

thecurrentIflowingthroughthematerial,alsodirectlyproportionaltothesineof

theanglebetweenthematerialandpointp(Sinθ)anditisinverselyproportional
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tothesquareofthedistancebetweenthematerialandpointp(r2).

From thisdefinition,wewillbringouttheequationsindividually

dBαdl…………………..Eqn1

dBαI……………………..Eqn2

dBαSinθ………………Eqn3

dBα …………………..Eqn4
1

r2

CombiningEqn1,2,3and4

dBα butwehavetoremovetheproportionalitysign
IdlSinθ

r2

dB=K whereKisconstant,andthevalueofK= and isaconstant
IdlSinθ

r2

μ
0

4π
μ

0

forpermeabilityoffreespace=4πx10-7

Therefore,dB=K willbedB= =
IdlSinθ

r2

μ
0

4π

IdlSinθ

r2

IdlSinθμ
0

4πr2

dB= andthisisbiotsavartlaw.
IdlSinθμ

0

4πr2

2.From theformulafortransformers, =
E

s

Ep

N
s

Np

Es=?Ep=220V,Ns=300andNp=500

= willbe = crossmultiply
E

s

Ep

N
s

Np

E
s

220

300

500

500xEs=300x220

500Es=66000

Es=66000/500=132V
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