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Answer one question from each group. Symbols used have their usual meanings.

Group - A (CO - 1)

1. (a) State Poynting’s theorem. Write down the differential form of Poynting’s theorem. Explain
how it implies the conservation of energy. What is the unit of Poynting vector?

(b) Write down the significance of ‘displacement current’.
(2+242+1)+3
2. (a) Derive wave equation for electromagnetic wave in free space from Maxwell’s equations. Show
that electromagnetic wave is transverse in nature.

(b) Find out the expression for energy density and intensity of an electromagnetic wave propa-
gating in free space. (2+4)+4

Group - B (CO - 2)

3. (a) For electromagnetic wave propagation through a conducting medium, find out the expression
for skin depth. Is it a characteristic parameter of the conducting medium? Explain.
(b) Show that for poor conductor the skin depth is independent of frequency of propagating wave.

(5+2)+3
4. (a) Establish the boundary conditions that are followed by the components of the electric field
vector (E) at the interface of two media.

(b) Derive the expressions for reflection and transmission coefficients for s-polarized wave.
‘ 446

Group - C (CO - 3)

5. (a) What is double refraction? What are o-ray and e-ray?

(b) Explain how the state of Ipolarisation of an EM wave may be explained by considering the
superposition of two mutually perpendicular oscillations.

(c) The z and y components of an electric field are given by

E, = %cos (wt —kz— -j{) ; E, = Y& cos(wt — k)

Explain the state of polarization. (2+2)+3+3
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6. (a) Define Brewster’s angle with a clear diagram. If the angle of incidence of a light beam falling
on a glass plate (refractive index = 1.5) through a certain liquid is 48.4°, then the reflected light
is found to be linearly polarized. Find out the refractive index of the liquid.

(b) Establish the expression of the thickness of a half-wave plate using the phenomenon of inter-
ference between o-ray and e-ray. (24+2)+6

Group - D (CO - 4)

7. (a) For T'E,,, modes of wave propagation through rectangular waveguide, prove that at least one
of the indices must be nonzero. Find out the expression for cut-off frequency.
(b) For a given rectangular waveguide of dimension 2.28 cm x1.01 cm, Find out the lowest cut-off
frequency for T E19 mode.

(6+2)+2

8. (a) Show that TEM mode of electromagnetic wave cannot exist in a hollow wave guide.
(b) What do you mean by Numerical Aperture and Acceptance angle of an optical fiber?
6+ (2+2)



