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N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any four from question Nos. 210 7.
(3) Assume suitable data if necessary.

1. (a) Explain Cartesian, cylindrical and spherical co-ordinate systems with equationsand 10
neat diagrams.
(b) A pointin Cartesian systemisgivenby P(1, 2, 3). Express itin cylindrical and sphenical  §
co-ordinates.
(c) Ifapotential functionisgivenby V=xéyz+Ay’z 5
(n Find A so that Laplace’s equation is satisfied.
(i) Using the value of Adetermine the electric field at (2, 1, -1).

2. (a) State and explain Maxwell's equations in differential and integral form for staticand 12
time varying fields
(b) B =2 sin(wt—px) ax+2ycos (Wt-px) ay.Assumepv=0,0=0,J=0,er=1, =1, 8
Applying Maxwell's equations find the electric field E

3. (a) Derive the wave equation for free space and for a conducting medium 8
(b) Derive the uniform plane wave equation.
(c) For a medium in which a wave with a frequency f = 0-3 GHz is propagating, 6
determine the propagation constant and intrinsic impedance of the medium when
ag=0,er=9, u=u,

o

4. (a) State and prove the Poynting theorm. Explain the integrals involved in the statement. 10
(b) Infree space H=0-2 cos(wt—[ix)az A/m Find the total power passing through— 1p

(i) Asqguare plate ofside 10cmonplanex+z=1.
(i) A circular disc of radius 5 cm,

5. (a) Derive the expressions for the reflection and transmission coefficients for a parallel 12
j polarised plane wave incident on a perfect dielectric at oblique incidence.
(b) Derive the boundary conditions for the normal and langential components of g
magetic field.



6. (a) Derive an expression for the input impedance of a two wire transmission line starting 12
from the general voltage and current equations of a transmission line. For open and
short circuited transmission lines find the expression for the input impedance.

(b) A transmission line is lossless and 25 m long. It is terminated in a load of g
Z, =40+ 30 Q at a frequency of 10 MHz. The inductance and capacitance
of the line are L = 300 n H/m, C =40 pF/m. Find the input impedance at the
source and at the midpoint of the line. '

7. (a) Explain the foliowing methods to eliminate EMI with equations — 12
(i) Shieiding (i) Grounding (iii) Bending (iv) Filtering.
(b) Find the rediation resistance of a Hertzian dipole of length 4
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(c) Find the directivity of a half wave dipole. 4




