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" Answer ALL questions.

- PART A — (10 x 2 = 20 marks)

List few sources of electromagnetic fields.

How are the unit vectors defined in a cylindrical co-ordinate system?
Define polarization.

Distinguish conservative and non-conservative field.

Write Lorentz force equation.

Describe magnetization vector.

Define displacement current density.

What is motional emf?

Define skin depth. ‘
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What are Brewster’s angle for parallel and perpendicular polarization?

PART B — (5 x 16 = 80 marks)

11. (a) (1) State and prove divergence theorem. : (8)

(i) Given the general vector A = 2.55; + 5.05; in spherical
co-ordinates, find the curl of vector A at (2.0, 7/6, 0). (8

Or
/ (b) (@) State and prove Stoke’s theorem. (8)

(ii) Verify whether the vector field A= yz;: +zxZ +xy_a: is

irrotational and solenoidal. 8
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(i) State Coulomb’s law. (4)
(i1) A uniform line charge, p, = 25nC/m lies on the line x = -3,z =4
in free space. Find-E in Cartesian components at
(1) the origin .
(2) and at point P (2,15,3). (12)
| Or
(i)  Derive Laplace and Poisson’s equations. (4)
G) A point charge 25nC is located in free space at P(2,-3,5) and a
perfectly conducting plane is at z=2. Find
(1) Vat(s,2,4)
(2) E at(3,2,4). : (12)
(i) Compare scalar and vector magnetic potentials. (6)
(ii) Determine’the magnetic flux density both inside and outside an
infinitely long, straight conductor with circular cross section of
radius ‘a’ carrying a steady state current I. Plot the variation of the
"flux density with radial distance. (10)
Or
(i)  Derive the boundary conditions for magnetic field. v (6)
(ii) Write a short note on magnetic energy field density. (10)
Write down the Maxwell’s equations in differential as well as in integral
forms. Explain their significance. (16)
Or
(i)  Discuss the relationship between field theory and circuit theory. (8)

Find the displacement current density next to your radio, in air,
where ‘the local FM station provides a carrier having

H = 0.2 cos[2.10(3 *10% ~ x)}a, (A /m). (8)

Derive Helmholtz equations for lossy media. (8)

Calculate intrinsic impedance 7, the propagation constant y, the
wave velocity v for a conducting medium in which

0=60S/m, u, =1, at a frequency f = 200MHz . _ (8)
- Or
State and Prove Poynting’s theorem. : (8)

Determine the reflection coefficient and the transmission coefficient
of an electric field wave travelling in air and incident normally on

* the boundary between air and a  dielectric having u = My and

g, = 4. Also prove that P, = (1/9)P, and P, = (8/9)P,. 8
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