PHYSICS
First Paper :Thermodynamics and Statistical Physics

Time Allowed : Three Hours | Maximum marks : S0
PART-A
1 What is infinitesimal gencral interaction and infinitesimal quasi-static
" process? :
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2. Distinguish between the mean velocity andmost probable velocity
of gas molecules.
T B (Yl B Are I TN TS YEAG T H SR aEd |

3. Why H, and He show heating at nornal fémperature? -
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4 How would one distinguish bétween He I and He 1I?

Held He Il # 3R 3 @va-&7

Name the statistics obgyed by the following systems -
(a) Electron .7 (b) Photon (c) Phonon
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6 How the mean free path varies with density, temperature and pressurc of gas?
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7. Calculate the J.T. coefficient for an Ideal gas? :
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Deseribe.Gibb's free energy. fisq gau Sl &1 fRA¥==1 SRR |
What is being transported in viscosity, thermal conduction and
. diffusion?
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10. Define the Kelvin's absolute themodynamic scale of temperature?
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13.

14.
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PART-B ‘
For infinitesimal quasi static process prove that the change in entropy
depends only upon initial and final statc of the system.
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' . Or
Prove that for molecules of a gas, the most probable, speed Cm and

root mean sqﬁare speed C_, are related in the following ways
Rig e 5 f6 9 & <rupail & waies g9=9Td del Cm 9 &
e qg 9@ C, e g B -

2

2 _ 2.9
Cm _:szs

Using Maxwell's thermo dynamical relationderive.Clausius Clapexyon
equation. Use it to explain the effect of préssure on melting and bioling

- points of solids and liquids.
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Or .
The efficiency of carnotgngine is 40% and the temperature of its sink
is 27°C. To get its efficicney'to 50%, determine - B
() How much the temperature of source must by increased, keeping
- the temperature'of sink constant? -
) How muchithe temperature of sink must be reduced, keeping the
temperature of source constant?
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Establish relation between thermo dynamic probzibility and entropy.
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"~ Or

- The single particle partition function of a system of N distinguishable

particlesisZ = CVT*2, where C is constant, Calculate the mean internal

energy and mean pressure of the system. - -
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Explz_un anomaly of specific heat for metals.
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Give three failures of classical statistics.
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15.(@) = Write the names of four major methods for production of very low
temperatures. g

IRy =T Tl & S @ Rore g IR RftEi @ A farfv |
(b)  Write the names of four main thermodynamic potentials.
& IR S el & T/ Rifaw |
| Or
Prove the equivalence of thermo dynarnical temperature scale to ideal

gas temperature scale.
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PART-C
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16. | Prove that the efficiency of ideal Carnot's enginé™ 1= 1- [;) s

where p is adiabatic expansion ratio. .
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Prove that -
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is the niimber of molecules in a gas having‘ velocity range c and ¢ +

dc. ~ o L
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. m e
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17 Using Maxwell's equation derive an €xpressio for ratio of adiabatiC
. and isothermal coefficients of elasticities. {
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o ' ion for Vander
Derive an expression for Joule - Thomson's expansion or \
Waal's gas.
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UNIT-II \
Derive Bose Einstein distribution law. Henoewlmlate the partition function,
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Or

What is Plank's quantiim‘hypothesis with reference to radiation?
Derive Plank's radiationdaw.
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