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EC3452-ELECTROMAGNETIC FIELDS
(Regulation 2021)
Unit-V Uniform Electromagnetic Waves
Part A - Two Marks
1. Define a wave.

If a physical phenomenon that occurs at one place at a given time is reproduced at
other places at later times, the time delay being proportional to the space separation
from the first location then the group of phenomena constitutes a wave.

2. Mention the properties of uniform plane wave.

i) At every point in space, the electric field E and magnetic field H are perpendicular to
each other. ii) The fields vary harmonically with time and at the same frequency
everywhere in space.

3. Define intrinsic impedance or characteristic impedance.

It is the ratio of electric field to magnetic field or It is the ratio of square root of
permeability to permittivity of medium.

4. Give the characteristic impedance of free space.

377ohms.

5. Define propagation constant.

Propagation constant is a complex number y =a + j where y is propagation constant.
6. Define skin depth

It is defined as that depth in which the wave has been attenuated to 1/e or
approximately 37% of its original value.

7. Define Poynting vector. T

he pointing vector is defined as rate of flow of energy of a wave as it propagates. P =E X
H

8. State Poynting’s Theorem.

The net power flowing out of a given volume is equal to the time rate of decrease of the
energy stored within the volume conduction losses.



9.Give the difficulties in FDM.

FDM is difficult to apply for problems involving irregular boundaries and non-
homogeneous material properties.

10. Explain the steps in finite element method.

i) Discrimination of the solution region into elements. ii) Generation of equations
for fields at each element. iii) Assembly of all elements. iv) Solution of the
resulting system.

11. State Maxwell’s fourth equation.
The net magnetic flux emerging through any closed surface is zero.
12. State Maxwell’s Third equation

The total electric displacement through the surface enclosing a volume is equal to
the total charge within the volume.

13. State the principle of superposition of fields.

The total electric field at a point is the algebraic sum of the individual electric
field at that point.

14. Define loss tangent.

Loss tangent is the ratio of the magnitude of conduction current density to
displacement current density of the medium.

15. Define reflection coefficient.

Reflection coefficient is defined as the ratio of the magnitude of the reflected
field to that of the incident field.

16. Define transmission coefficient

Transmission coefficient is defined as the ratio of the magnitude of the
transmitted field to that of incident field.



17. What will happen when the wave is incident obliquely over dielectric dielectric
boundary?

When a plane wave is incident obliquely on the surface of a perfect dielectric part of the
energy is transmitted and part of it is reflected .But in this case the transmitted wave will
be refracted, that is the direction of propagation is altered.

18. What are uniform plane waves?

Electromagnetic waves which consist of electric and magnetic fields that are
perpendicular to each other and to the direction of propagation and are uniform in
plane perpendicular to the direction of propagation are known as uniform plane waves.

19. What is the significant feature of wave propagation in an imperfect dielectric?

The only significant feature of wave propagation in an imperfect dielectric compared to
that in a perfect dielectric is the attenuation undergone by the wave.

20. What is the major drawback of finite difference method?

The major drawback of finite difference method is its inability to handle curved
boundaries accurately.

21. Define power density.

The power density is defined as the ratio of power to unit area. Power
density=power/unit area.

22. What is Normal Incidence?

When a uniform plane wave incidences normally to the boundary between the media
then it is known as normal incidence.

23. What is called attenuation constant?

When a wave propagates in the medium, it gets attenuated. The amplitude of the signal
reduces. This is represented by attenuation constant a. It is measured in Neper per
meter (NP/m). But practically it is expressed in decibel (dB).

24. What is phase constant?

When a wave propagates, phase change also takes place. Such a phase change is
expressed by a phase constant B . It is measured in radian per meter (rad/m).

25. How voltage maxima and minima are separated?

In general voltage minima are separated by one half wavelength. Also the voltage
maxima are also separated by one half wave length.



PART-B

1) Explain the Poynting’s Theorem.
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2) Problem:




3) Explain plane waves in lossless medium.
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4) Explain the plane waves in Lossy medium.
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5) Explain the normal incident at a plane conducting medium.
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