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[ THERMAL PHYSICS AND STATISTICAL MECHANICS |
(Theory)
Group -A

Answer any three of the following questions : 12x3=36
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Prove that the slope of adiabatic process is more than slope of isothermal process.

Calculate the work done when a gram molecule of an ideal gas expands isothermally
at 27°C to double of its original volume. Take R = 8.3 J mol-'k!.

State 1st law of Thermodynamics. Starting from this law, derive the relation between
pressure and volume of an ideal gas in an adiabatic process.
3+2+2+(2+3)

A carnot engine operates between 227°C and 127°C. It absorbs 6x10* cal of Heat
at higher temperature. How much work per cycle is this engine capable of doing?
What is the efficiency of this engine.

Define the coefficient of performance of a refrigerator.
Prove that for an irreversible change, net change in entropy will be positive.

A mass m of water at temperature T is isobarically and adiabatically mixed with an
equal mass m of water at T,. Show that the entropy change of the Universe is

h+T,

. (242)+2+3+3
2JTT,

2mcp In

Prove that Tds = C,dT - T (a—V] dP .
oT ),

Calculate the latent heat of ice, given that change of pressure by one atmosphere
changes the melting point of ice by 0.0074°C and when one gm of ice melts its
volume changes by 0.0907 CC.

For Vanderwaals gas calculate Cp, - C, .

Show that Joule Thomson effect is a isenthalpic process. 3+3+4+2

Find energy distribution law from Maxwell’s speed distribution law.

Calculate the ratio of V Vv and V

rm.s’> = average most probable*

Calculate the mean free path of Argon at 25°C and 1 atm. Given 4 =2 54 12 and

K =1.38x107"¢ erg/Kelvin.




10.

(d) Define degrees of freedom of a system. State the classical equipartition theorem.

3+2+3+(2+2)

(a) Derive Planck’s law of radiation. Explain wien’s law and Rayleigh-Jeans law from
Planck’s law.

(b) Prove Newton’s law of cooling from Stefan Boltzman law.

(¢) A body cools down from 60°C to 50°C in 10 minutes. If room temperature is
25°C and if Newton’s law of cooling is applicable, then what will be the
temperature of the body in next 10 minutes? (4+3)+2+3

(a) Write down the main assumptions of Fermi-Dirac Statistics.

(b) What do you mean by fermi energy?

(¢) 3 distinguishable particles distributed in two cells. Write down no. of macrostates
and no. of microstates.

(d) Show the phase diagram of a linear harmonic oscillator.

(e) How two spin half particles can be distributed in three energy levels?

2+2+3+342
Group - B
Answer any two of the following questions : 2x2=4

What is inversion temperature?

Prove that y =1+ % , where the symbols have usual meanings.

Show that for Isothermal-Isobaric process Gibbs free energy is constant.

Write down the difference between Joule-Thompson Expansion and adiabatic expansion.
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(Practical)
Group -A
Answer any one of the following questions : 20x1=20
(1) Determine Stefan’s constant with necessary theory and graph. 20
(i) Determine temperature coefficient of resistance by platinum resistance thermometer
with necessary theory. 20
(i) Determine the Coefficient of thermal conductivity of copper by Searle’s apparatus
with necessary theory. 20
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