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Attempt five questions in all.
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l.  Attempt any five of the following:
a) Show that P = &,(&, — 1)E.

b) The electrostatic potential at any point in a plane
is given by

a cos@ b
L)
r

V(r,6) = —

Find the components E, and Eg of the electric
field at any point.
¢) Prove that V.B = 0 and explain its physical
significance.
= d) State and prove the first Uniqueness theorem.

€) Find the Thevenin’s equivalent of the giveh
circuit across RL. '
P. T. O.
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f) A capacitor of 250 pF is connected in parallel
with a coil having inductance of 1.16 mH and
effective resistance 20 Q. Calculate the circuit
impedance at resonance.

g) Prove reciprocity theorem for mutual inductance
(i.e., M12=M3)). (5x3=15)

a) State and prove Gauss’s theorem in electrostatics.
Show that V.E = £

Ep
b) A thick spherical shell carries a charge density
k :
p = 7. The inner and outer radii of the spherical shell

are a and b respectively. Find the electric field in the
regions (i) r < a, (ii)a < r < b, and (iii) r > b. (7,8)

a) Derive an expression for potential and electric field
at a point (r, 8) due to an electric dipole.

b) Using the method of images, determine the position
and magnitude of the image charge of a point charge g

placed in front of an earthed conducting sphere of

radius R at a distance d from its centre, 8,7)
?

3

a) Find the capacitance per unit length of a cylin-
drical conductor of radius a placed coaxially inside an
earthed hollow conducting cylinder of radius &.

b) Two dielectrics of thickness d, and d> having
dielectric constant k; and k; are placed between a pair of
oppositely charged parallel plates. If £, and E, are
electric field intensities in the two dielectrics, show

that :

Ei1 _kz (8,7)

a) State Biot-Savart’s law. Derive an expression for
the magnetic field at a point due to an infinitely long
straight current carrying conductor using Biot-Savart’s
law.

b) Using Ampere’s circuital law. find the magnetic
field due to a long current carrying solenoid at a point

inside it. (9,6)

a) Explain how and under what conditions the
Ampere’s circuital law fails. How did Maxwell modify
it to make it consistent with continuity equation?

b) Two inductances L, and L, are connected in
parallel. If M is the mutual inductance between them.

show that their effective inductance, L.z, is given by

_ LiL,—M?
Lerr = Li+ Ly+2M (7:8)
P. T. O.
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a) An a.c. source is applied across an inductor,

resistor and capacitor connected _inseries. Derive
relation for its resonant frequency.

b) Determine the value of RL for maximum power

transfer and power dissipated across it. (9,6)
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Attempt five questions in all.
Question No. 1 is compulsory.
All questions carry equal marks.

1. Attempt any five of the following:

(a) Obtain an expression for the amplitude of the
combined motion:

V2 sin 81t+2V2 cos 10t

(b) Obtain a relation between particle velocity and
wave velocity for a simple harmonic wave.

(c) Using the prihciple of reverﬁibility, derive Stokes’

relations.

(d) State the essential conditions for obtaining a
sustained interference pattern.

(e) Give differences between Fresnel’s biprism and
Lloyd’s mirror fringes.

P.T. O.
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2. (a)

(b)

3. (a)

2

Distinguish between Fraunhofer and Frespe]
diffraction.

A convex lens of focal length 20 cm is placed after
a slit of width 0-6 mm. A plane wave of 1=6000 A
falls'mormally on the slit. Calculate the separation

between the second minima on either side of the
principal maxima. Sx3=15

Using the rotating vector representation obtain
the resultant motion of a particle subjected
simultaneously to two simple harmonic motions in

the same direction having equal amplitudes and
cqual frequencies. 8

A particle is subjected simultaneously to N simple
harmonic motions of the same frequency. If the
amplitude of each oscillation is Ag and ¢ is the
phase difference between successive oscillations,

show that amplitude A and phase & of the
resultant oscillation are given by:

_ singN¢/21 : N
A A{, sin (¢/2) and 0=(N—-1) ¢/2 5

Two vibrations, at right angles to each other, are
described by the equations:

x=3 cos 3mt
y=3 cos (3mt+x)

where x and y are expressed in centimeters and ¢

in seconds. Construct the Lissajous figure of the
combined motion. 5

(b)

4. (a)

(b)

3. (a) I

(b)

6. (a)

(b)

3

6681
Obtain an expression for the total energy
transport in a string when transverse waves travel
in it. 10

Explain using diagrams the formation of
Heidinger fringes in thin films.

How are they
different from Fizeau fringes?

7

Derive an expression for fringe width in Young’s

double slit experiment. Explain graphically the
intensity distribution in the fringe system. 8

Derive the formula for the intensit

y of the fringe
system formed in a Fabry-Perot interferometer in
transmitted light.

9

Draw the graph of intensity transmitted as a
function of phase difference in Fabry-Perot
interferometer and  hence explain  why
interference fringes obtained in Fabry-Perot
interferometer are sharper than

that of
Michelson’s interferometer.

6

Discuss Fraunhofer diffraction due to double slit.
Draw the curve indicating distribution
in the diffraction pattern. Find the
the maxima and minima.

of intensity
positions of

12
Calculate the aperture of the objective of a
telescope which may be used to resolve stars
separated by 4-88x107°% radian for

light of
wavelength 6000 A.

3
P.T.O.



6681 4
7. (a) Derive Fresnel’s integrals. 8

(b) Discuss Fresnel diffraction pattern due to a
~ straight edge. 7

210C
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