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Derive coulomb’s law starting from Gauss theorem.. State any
reasonable assumptions which you think are necessary for the

~derivation. - . (10)

What maximum charge can be‘put on a sphere of radius 1m, if the :
breakdown of air is to be avoided? For break down of air,
E=3x10°V/m. ' : 6)

Each of two dielectrics (of relative permittivities er, and
‘e ryrespectively) occupies one-half the volume of the annular space

between the electrodes of a cylindrical capacitor such that the
interface plane between the dielectrics is a rz plane. Show that the
two dielectrics act like a single dielectric having the average
relative permittivity. - ” 8)

If J = —1—3 (2cos@a, +sin@ @, )A/m?, calculate the currrent through .
T , e : :

(1) ahemispherical shell of radius 20 cm
(2) a spherical shell of radius 10 cm. = (8
Or

A capacitor of capacitance C is charged to a voltage V. At a
particular time, this capacitor is connected to a_ second capacitor
also of value C, but containing no charge. What will be ‘the final
voltage? : 10)

A wire of dia 1 mm and conductivity 5x10’ S/m has 10%° free
electronics/m® when an E-field of 10 mV/m is applied. Find charge
density of free electronics, current density and current in the wire. S
6)
: e : : : :
Magnetic vector potential A= 2 d, Wb/m, calculate the total

p<2m,0<z2<5m. (8)
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4
magnetic flux crossing the surface ¢ = %,1

H= 3cc')sxa’x 4+ zcosxay, A/m for z>20 and H =0 for z<0. This
magnetic field is applied to a perfgctly' conducting surface in xy
plane. Find current density on conductor surface. e e (B
. Or
Obtain the expression for magﬁetic field intensity at the centre of a
circular wire. = ; (8)
Atva pbint_: P(x', 9, z) the components of vector magnetic potential A
are given as Ax=4x+3y+2z; Ay= 5x+6y+3z; A, 2x+3y+52. .
Find B at point P. 4

(i) Explain the magnetic field intensity due to a’straight wire. 4)
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