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Answer any FIVE questions
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1. (a) Define potential gradient and list out salient features of potential difference.

(b) An electric dipole, 1.0ay nC-m is located at (0, 0, 0). Find out the potential at
(
1, π

4 ,
π
2

)
.

2. (a) Define magnetic dipole moment and mention its units.

(b) A magnetic material has µr = 10/π, is in a magnetic field of strength, H = 5ρ3 aϕ A/m. Find
magnetization.

3. (a) Write Maxwell’s equations for static fields and explain.

(b) In free space, D = 5.0 sin (ωt+ βz) ax. Find B using Maxwell’s equations.

4. (a) State Poynting theorem and prove it.

(b) The magnetic field, H of a plane wave has a magnitude of 5 mA/m in a medium defined by ∈r
= 4, µr = 1.

i. Determine the average power flow.
ii. The maximum energy density in the plane wave.

5. (a) Explain the wave propagation characteristics in good dielectrics.

(b) Starting from field equation, derive plane wave equation.

6. (a) What is dominant in rectangular wave guide? Sketch its EM wave pattern. Draw for all the
views.

(b) A hollow rectangular waveguide operates at frequency = 1GHz and it has the dimensions of 5 ×
2cm. Check whether TE21 mode propagates or not?

7. (a) What is the difference between lumped parameters and distributed parameters? Discuss in detail.

(b) Calculate the characteristic impedance, the attenuation constant and phase constant of a trans-
mission line if the following measurements have been made on the line ZOC = 550Ω and ZSC =
660Ω.

8. A line 10km long has the following constants Zo = 600 Ω, α = 0.1nepers/km, β= 0.05rad/km. Find
the received current when 20mA are sent into one end and receiving end is short circuited. By what
angle received current lags with respect to current sent?
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