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ELECTROMAGNETICS

(2015 Pattern) (Semester - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Neat diagkams Mmust be drawn wherever necessary.

2) Figufes0 the yight side indicate full marks.

3) Use g¥Caleutator is allowed.

4) AssumecSuitable data If necessary.

5) Solve@2or Q2, Q3 or Q4. Q5 or Q6, Q7 or Q8.

Q1) @ Derive the expression for electric field intengity g at a point P due to
uhiform chargedistribution along afinfinitéstraight linewith uniform line
chargedensity p, . [8]

b) Derivethe expression for capacCitanceef aparallel plate capacitor. [6]

c) Evaluatebothsidesof Stoke stheorem, for thefieldat H =6xy &, -3y* 4,

A/m and the rectangulér, peth around the region [6]
2<x<5-1<y<\1,Z2=0Assume positive direction of dsbe &,
OR
Q2) @ Derivethe expressioftfor the potential due to point charge. [6]

by If J =Iri3(200849élr +sin63,) A/m?, find the current pasgng throtgh  [6]

i) A hemispherical shell of radius 20 cm, 0<9<%,0<¢<2ﬂ' and

i) A hemispherical shell of radius 10 cm:

c) Derive the boundary condition at an interface between two magnetic
media. [8]
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Q3) 8

b)

Q4) a)

b)

Q5) g

b)

Q6) a)

b)

State Maxwells equationsfor time vafying electromagnetic fieldsin point
form and integral form. Explain hoywthese equations can be modified for
harmonically varying EM fieldsin point form and integral form. [8]
oD

e
plate separatiort.of, 3 mmt has a voltage 50 sin (10%) V applied to its
plates. Find disptacernent current assuming € = 2¢ . [8]

OR

Find value of k so that each of the following pair of fields g and
satisfiesMaxwell’s equation in the region where, 6 = 0, p_= O: [8]

Show that J, =—. A paraltel-plate capacitor with plate areaof 5cm? and

) )E=(kx—100t)4, V/m
H-=(x+20t)a,A/m, 1 =0.25e=0.01F /m
i) 5=5x@—2yay+néz‘r;—g
B=24,mT, u=u, e=¢,
State and prove Poynting thecrem. Interprete the significance of each
term. [8]

Derive the expression for)characteristic impedance and propagation
constant in terms of priymary copistants of transmission line. [8]

Find primary constants R, ;G C of atransmission line, if characteristic
impedance is 692 < —12%-ohm and propagation constant is 0.0363<.78°

at the frequency of 1 KHz. (8]
OR

What is distortiontess line? Derive the condition fordistortion less line.

What are types of distortion in atransmission ling: [8]

A Lossless transmission line with characteristic impetance 50 ohm is
30m long and operates at 2 MHz. Transmission lineisterminated with a
load impedance of 60 + j40 ohm. If velocity /s 0.6 € (C is speed of EM

wavein free space) on theline, using Saiith’Chartdetermine: [8]
)  Reflection coefficient Ii) SWR
i) Input Impedance vy  Load admittance
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Q7) & Define skin depth (or depth of penetration) for agood conductor. Obtain
the expression for the same. Find the depth of penetration for Cu at 1

MHz,6=6x10°smp = 1. [10]
b) ExplanSndl’sLaw using reflection of aplanewaveat obliqueincidence 8]
OR

Q8) & Definepolarizatian of uniform planewaves? Explain thetypesof same.[§]

b) What arethedifferenttypesof media? Obtain Helmholtz'sequation for a
lossy digiestric.Also obtain the solution of Helmholtz's equation for a
waveravelingjnlossy dielectric along positive Z direction. [10]
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