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Thermal and Statistical Physics

Bachelor of Science (BSC)
2nd Year Examination, 2023 (June)

Time : 2 Hours] [Max. Marks : 35

Note : This paper is of Thirty Five (35) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit their
answer to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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SECTION–A/��������
(Long Answer Type Questions)/�	
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Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)
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1. State and explain Zeroth law of thermodynamics. What is
its importance? On the basis of this deduce the concept of
temperature.
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2. Distinguish between Isothermal and adiabatic changes. Show
that for an adiabatic change in a perfect gas PV� = constant
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3. What do you understand by Indicator diagram? With the
help of suitable indicator diagram, explain the working of
Carnot cycle.
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4. Using Maxwell's thermodynamical relations, deduce
expression for the difference in specific heats for ideal gas
and real gas.
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5. What are Fermions? What statistics is used to study fermionic
system. Also derive Fermi-Dirac distribution function by
using Fermi- Dirac distribution law.

!4��'���
���
����
!4�	'������
!23��,	
��
�8���
����
��
�,�
���
����*��	
��
 �!����
 ����
$���
 ���
 !4�	'9�:���
 ����3�
6��$�
 ;�	
 !2�7�
 �����

SECTION–B/���������
(Short Answer Type Questions)/�����
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Note : Section 'B' contains Eight (08) short answer type
questions of Four (04) marks each. Learners are required
to answer any Four (04) questions only. (4×4=16)
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1. Discuss the T-S diagram and hence establish the expression
for efficiency of an engine.
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2. Explain the principle of increase of entropy.
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3. Show that for an ideal gas
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4. What is triple point and show that there is only one triple
point.
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5. State and prove Kirchhoff's radiation law.
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6. Derive Boltzmann's entropy relation S = kB ln � and its
importance.
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7. In how many ways can 2 particles be distributed in 5 states,
if particle are

(i) Distinguishable

(ii) Indistinguishable and follows  Bose-Einstein statistics.
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8. State and prove the law of equipartition of energy.
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