MODEL   QUESTION   PAPER – 1
ELECTROMAGNETIC   FIELD   THEORY

Time: 3 hours                                                                                  Maximum Marks : 100     

1. Attempt any four parts. Each part carries equal marks.
(a) Define scalar and vector fields. Also give five examples of each.
(b) Determine the divergence of the vector field V = x2Ix + x2 y2 I +24x 2y 2z2I z.
Also find out the volume integral of ∆. V through the volume of a units cube   centered at the origin.

(c)  Determine  the  constant  α  for   a  solenoid  vector  which  is  given  by  V                 =(x+3y)Ix + (y – 2x)Iy  + (x + 2z)Iz
(d) A vector field is given by 

                             V = 1/r I r             in cylindrical co- ordinates system

                             V= 1/r I r             in spherical co-ordinate system.

Transform   above fields into Cartesian co-ordinate system at a point (1.1.1)
(e)  Prove that divergence of electric field E is zero for the field of uniform line charge 2.

2. Attempt any two parts.

(a) Discuss the physical significance of Gradient, Divergence and Curl. Also give their expressions in Cartesian, cylindrical and spherical coordinates system.

(b) State and prove Gauss’s Law in electrostatics. What is position vector and write the importance of unit vector.

(c) Write short notes on

(i) Capacitance and Dielectrics

(j) Electrostatic energy and Electrostatic potential

3. Attempt any two parts.

a) State and explain Bio-Savarts Law for static magnetic field as applied to different types of current distribution. Derive curl H = J.

b) Derive general expression for boundary relations for static magnetic field for tangential and normal components. The common boundary has a surface current density of Ks ampere/meter. Assume the common boundary has been separated by two different media having constants u1, e1 and u2, e2.
c) Explain the following

 i) Magnetic dipole and Magnetic static energy 

ii) Faraday’s Law of Induction

4. Attempt any four parts.

a) Obtain Poynting theorem conservation of energy in electrostatic field.

b) Discuss the propagation of EM waves in general medium (u, L, sigma) and obtain expression for attenuation and phase constant.

c) Explain equation of continuity for time varying fields.

d) A plane EM wave having a frequency of 10 MHz has an average pointing vector of 1W/sq-meter. If the medium is lossless with relative permeability 2 and relative permittivity 3 find the velocity of propagation and wavelength.

e) Discuss the solution of plane wave equation in conducting and non conducting media
5. Attempt any four parts.

a) Derive transmission line equations. What do you mean by distortion less transmission line?
b) What is smith chart? What are the various application of smith chart in transmission line.

c) What is standing wave? Give relationship between Standing wave ratio and reflection coefficient.

d) A telephone line has R= 30 ohm/km,L=100 MHz/km,G=0,C=20mF/km at 1KHz. Obtain 

i) Characteristic impedence of the line 

ii) ii)Propogation constant.

e) Define cutoff frequency and obtain a expression for it.
