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s Answer FIVE questions
L
= _WE (a) . Verify whether the divergence theorem is true for the field
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ALY when the closed surface isthespherex” +y +z =a".
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{b) The scalar potential of a certain field in spherical coordinates is given by
wrt V = 50 K/r ; where K is a constant.
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Use the relationship F = -gradV to find the vector field associated with this field.

Check whether F is
S (i) solenoidal
(i1) 1irrotational

19e L 2. A cylindrical capacitor consists of an inner conductor of radius r; and an outer
0 44% conductor whose inner radius is ry. The space between the conductors is filled with a
) dielectric of permittivity €, and the length of the capacitor is L. If the outer conductor
is grounded and the inner conductor is maintained at a potential V. Find the
‘b2 al following:
3
(a) the electric field intensity E(r,) at the surface of the inner conductor in terms of
— I, I and V(].
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{JiIZJ-' (b) 1, when r»= 5 mm such that E(r,) is minimized
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— (c) the capacitance per unit length under the conditions of part(b), if ;= 2 and
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3. The ficld componerits of a plane wave in a non-conducting medium vary only in thu

x direction. For the condition of no losses where y = jo (sp)/ and using n = (]J./S)

(a) The electric field E could be given in terms of the magnetic vector potential A and
the scalar electric potential V by

E = -0A/6t — gradV

By substituting into one of the Maxwell’s equations deduce an expression for the
magnetlc field H in free space in terms of potential functions.
b) IfA and V are related by divA + pgeg 8V/ét = 0, derive equations for A and V in
terms of the sources of the fields.

5. Using the complex form of Maxwell’s equations curl E =- joB, curl H=J + joD,
DivD=p=0,DivB=0.

(2) Derive for free space ( p = J = 0) the complex form of the wave equation for E.
(b) Derive the conservation of charge equation divl =- jo p forthecase J=c E

6. For a uniform plane wave having a frequency of 350 MHz and an electric field of
peak value 5 V/m traveling in the positive z direction in a lossless medium for which

g =3, L= pp find the following:

(a) the wave length

(b) the intrinsic impedance

(c) the phase velocity

(d) the group velocity

(e) the time average power density




7. A current of density J = 2, Jp, Jows along an infinitely long solid cylindrical

conductor of radius ‘b’ oriented along the z axis.

() calculate the magnetic flux density, inside and outside the conductor
(b) find the Poyinting vector on the surface of the conductor

(c) verify Poynting theorem

8. The far field of an antenna could be expressed as given below in spherical
coordinates:

E(r, 0) = ag [ (ky/r) sin 6] ¢ "
H(r, §) = ag [(ka/r) sin 8] e 7

LR

Where k; and k> are constants and other symbols carry their usual meaning.

(2) write an expression for the instantaneous Poyinting vector
(b) find the total average power radiated by the antenna




VECTOR RELATIONS
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Veetoy ‘Opevationg — Spherical coovdinates

Vo = 0r-3% ¢ Aot 8 1+ ag._!
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