
DepartmentofElectricalEngineering

MUHAMMADYASIR

13122

FinalExamination

ElectroMagneticFieldTheory

spring-2019-20 Dated23-6-2020

Instructor:Dr.RafiqMansoor



Question1.(A)

Determinethemagneticfieldatthecenterofthesemicircular

pieceofwirewithradius0.20m.Thecurrentcarriedbythe

semicircularofwireis150A.

Soliution:

Theradiusofthesemicircularpieceofwire=0.20m

Currentcarriedbythesemicircularpieceofwire=150A

Magneticfieldisgivenas:B=μ0NI2a

Thedifferentialform ofBiot-Savartlawisgivenas:

dB=μ0I4πdIsinθr2

B=μ04πI∫dI×r̂r2

=μ04πIr2∫dI

=μ04πIr2πr

=μ0I4r

=4π×10−7T.m/A(150A)4(0.20m)

=2.4×10-4T

Question1.(B)

Acircularcoilofradius5×10⁻²m andwith40turnsiscarrying

acurrentof0.25A.Determinethemagneticfieldofthecircularcoilatthecenter.



Soliution:

Theradiusofthecircularcoil=5×10⁻²m

Numberofturnsofthecircularcoil=40

Currentcarriedbythecircularcoil=0.25A

Magneticfieldisgivenas:B=

=

=1.2×10⁻⁴T

Question2.(A)

Computethemagneticfieldofalongstraightwirethathasa

circularloopwitharadiusof0.05m.2ampisthereadingofthe

currentflowingthroughthisclosedloop.

Solution:

R=0.05m

I=2amp

μ0=4π×10⁻⁷N/A²

Ampere’slawformulais

∮B⃗ dl→=μ0I

Inthecaseoflongstraightwire

∮dl→=2πR

=2×3.14×0.05m

=0.314



B∮dl→=μ0I

B⃗ =μ0I/2πR

B⃗ =4π×10⁻⁷×2/0.314

B⃗ =8×10⁻⁶T

Question2.(B)

Withinthecylinder ρ=2,0 < z < 1,thepotentialisgivenbyV  =100+50ρ+
150ρsinφV.
Solution.

a).Find V , E, D,and ρv at P (1,60◦,0.5)infreespace:First,substitutingthe
givenpoint,wefind V P  =279.9V.Then,
E=−∇V  =(−∂V/ ∂ρ)aρ− (1/ρ)(∂V/ ∂φ)(aφ)
 =−[50+150sinφ]aρ−[150cosφ]aφ
Evaluatetheaboveat P  tofind EP  =−179.9aρ−75.0aφ V/m
Now D= ǫ0E, so
 DP  =−1.59aρ−.664aφ nC/m².Then
ρv =∇·D=(1/ρ)(d/dρ) (ρDρ)+ (1/ρ)(∂Dφ/∂φ) 
=[-1/ρ(50+150sinφ)+ (1/ρ)150sinφ]ǫ0 =−50/ρ ǫ0 C
At P ,thisis 
ρvP  =−443pC/mᶾ

b) Howmuchchargelieswithinthecylinder? Wewillintegrate
 ρv overthevolumetoobtain:
Q =  (−50ǫ0/ρ) ρdρdφ dz 

=−2π(50)ǫ0(2)
=−5.56nC

QUESTION3.

Giventhetime-varyingmagneticfield, B = (0.5ax +0.6ay −0.3az)cos5000t  T,anda

squarefila-mentaryloopwithitscornersat(2,3,0),(2,-3,0),(-2,3,0),and(-2,-3,0),find

thetime-varyingcurrentflowinginthegeneralaφ directionifthetotalloopresistance

is400k. 

Solution:

Asweknowthat;



emf  =  E·d L=−dΦ/dt =−d/ dt  B·az da =d/ dt (0.3)(4)(6)cos5000t 

Wheretheloopnormalischosenaspositiveaz,sothatthepathintegralforEIstaken

aroundthepositiveaφdirection.Takingthederivative,wefind

emf  =−7.2(5000)sin5000t 

 sothat

 I  =emf/ R

=−36000sin5000t/400×10³

=−90sin5000t mA


