251/Phs. 22-23 /22414

B.Sc. Semester-II Examination, 2022-23

PHYSICS [Honours]

Course ID : 22414 Course Code : SH/PHS/203/GE-2
Course Title : Electromagnetism and Thermal Physics
Time : 1 Hour 15 Minutes Full Marks : 25
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

il efg eIl g sl Mo |
AT IAPTEI e el Ted fuce 2J |

UNIT-1

1. Answer any five of the following questions:
1x5=5
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a) How does the mean free path of gas-molecule

change with temperature?
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b)  What is displacement current?
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d)

g)

h)
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State Wien’s displacement law related to black

body radiation.
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What is meant by ‘the co-efficient of self-

induction of a coil is 1 henry’?
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What do you mean by Curie point of a

ferromagnetic substance?
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Write down the efficiency of a Carnot engine.
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What is Poynting Vector?
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Give examples of two particles that obey Fermi-

Dirac distribution law.
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UNIT-1I

2. Answer any two of the following questions:

5x2=10
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a)

251/Phs.

i)

Determine the co-efficient of self-induction
of a long solenoid having length '/', radius
‘a’ and number of turns ‘n’.
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What is a non-inductive coil? How is it
constructed? 3+1+1
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Establish the equation of continuity of

current.
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The amplitude and wavelength of an
electromagnetic wave are 60 Vm™' and
3x10 'm, respectively. Find out the
amplitude of vibration of magnetic field and
average energy density of the same wave.
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d)
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Prove that the mean free path of a gas-

molecule may be expressed as A =———,
no°N

where, ¢ = diameter of molecule and

N = number of molecules per unit volume.
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Calculate the kinetic energy of a mono-

atomic gas-molecule at 27°C. Given,

Boltzmann constant, k = 1.38x10 > JK-.
3+2
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Establish the relation between Cp and C,
where C, and C_ are the two specific heats
of a gas.
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Is it possible for a Carnot engine to have an

efficiency of 100%? Explain. 3+2

@I DIt 3fega Frwe! 100% 283 7SI
e T 9|

(4)
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3.  Answer any one of the following questions:

10x1=10
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a)

b)
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i)

iif)

State and explain Ampere’s circuital law.
Using the same find out the magnetic field
at a point on the axis of a current carrying

solenoid.
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Explain the significance of the result

V.B=0.
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Why soft iron is used in constructing the

core of an electromagnet? (2+4)+2+2
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What do you mean by reversible and

irreversible processes? Give examples.
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iif)

For an ideal gas undergoing adiabatic change
show that TV =constant, where the

symbols have their usual meanings.
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Can two isothermal curves of an ideal gas

of given mass intersect each other? Explain.
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Calculate the change in entropy when 2 g
ice at 0°C is converted into water at 40°C.
Given, latent heat of fusion for ice = 80 cal g™
and specific heat of water = 1 cal g' °C'.
3+3+2+2
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