Total No. of Pages: 04 ot No. ar 18]
AL ucstions:

B.Sc. (Part-II) Examination, 2023 )
PHYSICS

First Paper

(Thermodynamics and Statistical Physics)

Max. Marks: 50

Duration of Examination: 3 Hours
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Instructions to the Candidates:
wehairaft & oy Ao
Part-A (Compulsory) / STT-3 (aifrard)
pto 50 words each). Each question carries equal marks.

Answer all ten questions (4 )
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Part-B (Compulsory) / HTT-& (srfrard)
Answer all five questions (upto 100 words each). Each yuestion carries equtal marks.
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Part-C / WFT-8
h Unit. Three questions uf

Answer any three questions (uplo 400 words each). Selecting one question from eac

"7 & 6.
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Part-A

-3
- State the Zeroth law of thermodynamics.
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What are the Transport Phenomenon in gases?
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@ Write any two characteristics of First order phase transitions.
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Explain the concept of Entropy for any thermodynamical system.
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,-:/ 4 ., inventor claims that his heat engine pOssesses efficiency of 60% , whereas it works on the
temperatures 700 K and 350 K, Test the validity of the statement.
 STERTER ST S TER 60% B 1 2/ FT &, FEE T8 A9EE 700K 3R 350K e wE
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Give fhe physical importance of the Helmholiz free encrggy.
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/
@ write the conditions for the validity of Classical Mechanics.
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Define 'Indistinguishability' for quantum statistics.
Faren mi=E | SfEdge’ geeRy

Write dependence of specific heat capacity of metals on temperature at very low temperatures.
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How does Thermionic emission different from Photo- electric emission?
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Part-B / WOT-&
g/ . Define Mean Free Path. How does mean free path depend on the density, temperature and pressure of
the gas? '
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Prove fhat probability of the distance travelled (x) by a molecule without collision is P = exp(—x/A)
if mean free path is } .
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12 Explain various types of possible Thermodynamic Interactions in Macroscopic systems
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OR / 3gaT
Prove that the Kelvi . - -
equivalent. elvin- Planck and Clausius statements of the second law of thermodsnamics are
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olume CXpansion, | CC

Y oy .
Prove ( - } =-Ta using Maxwell's relntion. where o is coellicient of v
¢
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-/)erivc the relation between thermodynamical probability and Entropy of the system.
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Thomson expansion are 100 cals and

The enthalpies of a certain gas before and after suffering Joule-
nthalpy of emerging liquid is 60

150 cals. respectively. Deduce the fraction of the gas liquified if the ¢

cals.
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OR / 3raat W= oo he- 60

of a paramagnetic salt as the field is re-

Calculate the cooling produced by adiabatic demagnetization
oule- Kelvin/kg-T* and

duced from | Tesla to zero at initial temperature 3 K. Given Curie constant 600 j
specific heat at constant ficld is 420 joule/kg-K. https://www.mdsuonline.com
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Determine the partition function (£) for monoatomic ideal gas,——)
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Write postulates of the Quantum Statistics.
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Part-C / WIM-®

Unit-1 / ¥13-1

Derive Maxwell's law of distribution of molecular velocities using Kinetic theory of gases.
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Probability o molecule having velocity in between ¢ and c+dc is given by-

a2
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Calculate (a) Average speed (b) rms speed (c) most probable -peed (d) Energy distribution function.
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Unit-11 / F&E-H

What is Joule- Thomson (J-T) etfect? Derive J-T coefficient for Vander Waal's gas and discuss its

cooling / heating effects.
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OR / 3rgar
Explain Carnot's Cycle. Derive the expression for net work done in one cycle and efficiency of the
Camot's engine.
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Unit-111/ 3&Tg-111

Derive the expression for Fermi energy of electron gas using Fermi- Dirac Statistics.
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OR / AgE

Derive Planck distribution law for Black body using Bose- Einstein statistics,
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