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Write Biot-Savart's law. Apply this law to find

the magnetic field at a perpendicular distance

r from an infinitely iong conductor current

d)

A-

carrying a current /. X E3

What do you mean by source field and sink
field? Find out the equivalent capacitance value

between points A and B in the figure below:
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GROUP-C

3.  Answer any two questions: 10x2=20

a)

State and explain the laws of electromagnetic
induction. Define eddy current. Why are
transformer cores laminated? What is motional

~e.m.f.? Define self-inductance and write down

b)

437/Phs.

its unit. Derive the expression for the self-
induction of a very long solenoid. -

: ; 24243
Write down four Maxwell's equations,
explaining each term. Write down the équation
of cdntinuity. Write down the expression for

the velocity of light in free space ¢ in terms of

(3) [Tﬁrh over]
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GROUP-B

2. Answer any two questions: 5%x2=10

o

b)

d)

437/Phs:

Deduce an expression for the torsional rigidity

of a wire of length /. radius a and rigidity
modulus n.

Show that a shearing strain is equivalent to two
equal linear strains of half the magnitude is
mutually perpendicular directions. 2.5+2.5
1)  Find out the couple per unit twist (C) of
- a cylinder having rigidity modulus » of

the material of cylinder, r is the radius

of cylinder and L length of the cylinder.

ii) Check whether the three vectors
i,i+], i+ j+k are linearly independent.

: - 3%2
A string of length L is stretched horizontally
with a tension T between two rigid supports. A
mass m is attached at a distance a from one

end. Show that the Frequency of small vertical |
oscillation of the mass is

shEy TL
f_—EE am(L — a)

- Assume that the tension in the string remain

constant. 5
What are the postulates of Special Theory of
Relativity? A thin rod has proper length 10. If
the rod is moving at 0.6¢ in a direction of 300
to its own length, calculate its new length and
inclination with respect to-the rest frame.

2+3
(6)
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437/Phs.

Write down the equation of motion of a

particle of mass m subject to a restoring

force propoxﬁonal to displacement and a

frictional force proportional to its
velocity and also an external simple
harmonic force. ' '
Obtain expression for the amplitude and
the phase angle of the displacement in
the steady state. . : :

Show that at resonance the phase

difference between the driver and driven

b1

system is 3 2434342

A particle moves in a plane. Find

‘expression for radial and transverse

velocity and acceleration of the particle
in spherical polar coordinate system

A particle of mass m, moving with a
velocity u, suffers a perfectly inelastic
collision with a particle of mass m, at
rest. Calculate the K.E of the system
before and after collision in the Lab
system and C.M system. Show that

“decrease in K.E is the same in two case. -

iii)
3

Show that the square of the period of a
planet is proportional to the cube of semi '
major axis of the elliptic orbit.
4+4+2
(8)







h)

Discuss the changes of entropy in reversible

as well as in irreversible- processes.

GROUP-B

2. Answer any two questions: 5%x2=10

a)

State and explain Maxwell’s’ Law of

distributions -of molecular velocity. Draw the

- Maxwell's velocity distribution curve at

different temperature. Discuss the shifting of

- the peak of the curve and also the brbadening

b)

d)

437/Phs..

of the curve with temperature variation.
242-Ei

Write down the postulates of Planck’s
Radiation Law in case of Black body radiation.
Derive Wein’s displacement Law from Planck’s
Law. ; | 1%4

Write down the four Maxwell’s equation.
Derive the following TdS equation. Terms have

their conventional meaning. 293
TdS =C,dT =T (a—V) dP
aT ),

What do you mean by quasi static process? An
ideal gas undergoes quasistatic adiabatic
process, then show that PVV ‘= constant.

2+3

(10)










