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B.Tech.
(SEM 11I) ODD SEMESTER EXAMINATION 2024-25

ELECTROMAGNETIC FIELD THEORY & WAVE PROPAGATION

Note: Attempt All Questions. All Question carry equal marks:

}1. Answer ALL parts. ' o &
(@)  Express the field E = 2xyza, — 3(x + y + 2)@z In cylindrica bcoor Jgates.l i
4(0)  Analyze how the divergence and curl of a vector field can be used to classify

physical phenomena, such as fluid flow or electromagnetic fields. Provide a real-
world example for each case. -

/(e} Evaluate the application of Stokes’ theorem and divergence theorem in converting

complex integrals. Compare their roles in simplifying Maxwell’s equations in
different coordinate systems.

OR
Apply Gauss's law to a non-uniform charge distribution (e.g., a spherical shell with

varying charge density). Derive the electric field and evaluate its behavior at
different regions.

~Ad) Point charges of | mC and -2mC are Jocated at (3,2,-1) and (-1, -1, 4),

respectively. Calculate the electric force on a 10 nC charge located at (0, 3,1) and
the electric field intensity at that noint.

OR
A radial field H = i{:Lﬂhn':t:r.sﬁﬁa,. A/m, exists in free' space. Find the magnetic
flux crossin'g the surface definedby ~n/4 <@ <n/4,0 <2< 1m.

Q2. Answer ALL parts.
~4a) Evaluate the integral and differential forms of Maxwell's equations for static, time-

varying, and harmonically varying fields. Compare the implications of each form
in practical scenarios.

(b)  Apply Maxwell’s equations to derive the wave equation in free space and in a

lossy conducting medium. Discuss the differences in wave propagation in these
two environments.

OR
ADerive the Poynting theorem from Maxwell’s cquations and evaluate its
significance in calculating the power flow in a lossless medium.
Answer ALL parts,
a)  Evaluate the behavior of a unifo
dielectric to a lossy dielectri
propagation constant, and attenu

rm plane wave as it transitions from a perfect

¢. Compare the impact on wave impedance,
ation,

. OR
Calculate the depth of penetration for 4 plane wave in a good conductor at
microwave frequencies. Discuss

its practical implications in the design of
shielding materials.
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Q4. Answer ALL parts.
/y{‘ﬁ) Evaluate the differences
. Discuss how the propagation
= affected by the inclusion of Iossefi-iclécl ; ;
i r _
e '® has the characteristic. impedance of 60

£ 4 rad/m.at 50 _
¢ meter Of the "?wl}lez. Calculate the inductance per

'/-(]r] A transmission line with 8

ohm and phase constant 0
meter and the capacitance P

A transmission line of characterislic supeaance of Z, = 50 ohm | .
i = ste
load R, = Z, = 100 ohm. Find VSWR, Z,. and P is terminated by a

Q5. Answer ALL parts. . Y
A% A high frequency radio link has to b€ gstablished between two-poi g
of 2500 km on carth's surface. CONSIZERINg the jopospheric %&;LTS‘:E f;‘;::'a:;ce
and its critical frequency 5 MHz, calculate the MUF for the given path, 1 tesss "
()  Analyze the roles of space waves and surface waves in ground wave 'pro agation
Explain how the characteristics of these waves are influenced by the °°nr:5ugctiv';'
arid dielectric constant of the carth, e

. OR
AFBvaluate the relationship between the Maximum Usable Frequency (MUF),
Lowest U_g_alglc Frequency (LUF), antd Optimum Frequency .(OF). Discuss their
significance.in .determining reliable communication frequencies for long distances...
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