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Answer Four Questions Only.

01, An imaginary open surface S is in the form of a spherical cap r =g, 0<f<aq,
0<w <27, where (r,8,w)denote spherical polar coordinates. Define the flux ofa
vector [ through S.

(a) Use your definition to calculate the electric flux through S if a uniform electric
field E acts parallel to the axis of symmetry?

(b) What is the flux if £ acts perpendicular to the axis of symmetry?

(c) Determine the flux through S if a point charge Q is placed at the centre (r=0).

Deduce the flux for the particular case o = . '

02.  Show that, if 4 satisfies the equations

divd=0, Vig=-Lg4
c

and £ and H are defined by the relations
E=-l4  H=cuig,

then E and H satisfy the Maxwell’s equations,

curl H--E=0, divH=0

1
c

curl E++H =0, divE=0

o -

for the electromagnetic field in vacuuo. (Dots denote partial differentiation with -
respect to time)

Show that 4=iacos;’1(‘.—c1)+ 'asingﬁ(z—ct), where o and A are constants,
ST LS

is a possible solution.




04.

0s.

06.

(a) Define the following terms.
(i) Resistivity (ii) Flux density
(ii) Charge density (iv) Potential

(b} A uniform volume charge distribution of—10* coulomb/(mrst‘re):1 occupies the

region between two co-axial conducting cylinders of radii 20 mm and 50 mm. If the
electric field and potential are both zero on the inner cylinder, find the potential on

the outer cylinder.
(Hint: Use the Poisson’s equation.)

A conducting sphere § of a radius has a charge Q. Verify, by direct evaluation of

. _ 1 T C (4 . .
the integral ¢ _"“47::&'[, I?ds, that the potential is PP at points outside the sphere

and 4;;% - at points outside S, r being the distance from the centre of the sphere,
n

Determine the electric field at any point and verify by performing the integral

2

_ & [ Tt : : o
W= 5 J'_E_ dW that the energy of the given conducting sphere g

(a) Derive an expression for the magnetic field at any point on the line passing

through the centre and perpendicular to the plane of a circular loop, which carries .

a current I,

(b) Derive an expression for the magnetic field at a point on the axis of a solenoid
of radius R and N turns/metre, which carries a current I.

Derive the Lorezntz transformation equations.
Verify that the above equations can be expressed in the form

x = xcosha —ctsinha
)ll :J)

z =

1]

el = etcoshe ~ xsinh o
where tanha =v/¢

Deduce that
x ~ct =(x—-ct)e”

x +ef =(x+ct)e”




