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Sec on A
Answer any 5 (1 marks each)

1. Tangent loss can be described as
(a) The ra o of real part of the dielectric constant to the imaginary part of the dielectric constant.
(b) The ra o of imaginary part of the dielectric constant to the real part of the dielectric constant.
(c) real part of the dielectric constant
(d) imaginary part of the dielectric constant

2. The Laplacian of the magne c vector poten al will be
a) – μ J       b) – μ I        c) – μ B        d) – μ H

3. An EM wave passing through vacuum is described by E = E0sin(kx-ωt) and B = B0sin(kx-ωt). Then

a. E0k = B0ω        b. E0B0 = ωk          c. E0ω = B0k         d. none of these

4. In a waveguide the principal wave will be ................
a. TEM
b. TE
c. TE or TEM
d. none of these

5. The four vector X4 represents
(a) Cartesian coordinate x
(b) Cartesian coordinate y
(c) Cartesian coordinate z
(d) ict 

Sec on B
Answer any 7 (2 marks each)

6. Show that displacement current is the same as the conduc on current through the leads of a
capacitor.

7. Maxwell’s equa ons beg for a “magne c monopole to exist”. Comment upon this statement.
8. How we can classify heavy loss, medium loss and low loss materials.
9. What are advanced poten als? Why do advanced poten als have no physical significance?

10. State whether the following statement is true or false with your explana on. Among two iden cal
masses moving under the influence of the same force, the charged one move slowly than the
uncharged one.

11. What is the physical basis for radia on reac on?
12. How can we achieve impedance matching using a quarter wave line?
13. Only TEM modes are considered while designing waveguides for low frequencies. Why?
14. Explain the idea of “proper me”.
15. Explain the proper es of electromagne c field sensor.                                                 (2 x 7 = 14)
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Sec on C
Answer any 4 (5 marks each)

16. Obtain the current density J corresponding to the magne c vector poten al given by

17. Find the charge and current distribu ons that would give rise to the poten als V= 0, A = μ0 m/4c

(ct - |x|)2 k (for |x| < ct ) and A = 0 (for |x| > ct ), where k is unit vector and m is a constant.
18. Plot the electric and magne c fields of a charge moving with constant velocity.
19. Find the first and second order TE cut off wavelengths of an infinite parallel plate waveguide with

plate separa on of 1.5 cm.
20. Obtain Lorentz force law in Poten al form.
21. Write electromagne c field tensor in terms of four vector poten al. Show that . 

Sec on D
Answer any 3 (12 marks each)

22.
1.

Explain Coulomb gauge and Lorentz gauge. Obtain Lorentz force law in poten al form. 

                                 OR

    2. Obtain the reflec on and transmission coefficients for a plane electromagne c wave incident
normally on a plane boundary between two linear dielectric media and hence show that their
sum is unity.

23.1. Obtain the expression for power radiated by an electric dipole.

OR

    2. Obtain the expression for power radiated by a magne c dipole.

24.1. Discuss antenna parameters.

OR

     2. Discuss the magne sm as a rela vis c phenomenon and prove that the magne c force on a
test par cle in the laboratory frame is just the elec ve force observed in a moving frame.
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