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Define the term entropy. Prove that entropy of universe is constant in a
reversible process, but increases in an irreversible process.
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Derive the Kelvin’s thermodynamic scale of temperature. Prove that (i) this
scale does not depend on the nature of its working substance (ii) negative
temperature is not possible on this scale.
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Write Clausius theorem and prove it. According to Clausius theorem, derive the
mathematical form of thermodynamics second law.
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Explain theoretical interpretation of cooling by adiabatic demagnetization of a
paramagnetic substance and on the basis of Maxwell relations, calculate change
in temperature (cooling) during adiabatic demagnetization of a paramagnetic
substance.
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Derive four Maxwell thermodynamic relations with the help of thermodynamic
potential.
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Write the derivation of Wein’s displacement for spectrum of black body and
deduce it.
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What is transport phenomenon in gases? With the help of this, derive the
coefficient of viscosity of a gas. Explain deviation of it with respect to
temperature and pressure.
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Get the derivation for most probable energy and mean energy on the basis of
Maxwell energy distribution law and prove that mean Kinetic energy per
molecule of gas is 3/2 kT.
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Discuss on function of Maxwell-Boltzmann’s speed distribution law and find
relationship between the most probable speed, average speed and root-mean-
square speed.
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Write and prove the law of equipartition of energy.
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Write and prove Boltzmann’s Canonical distribution law. Explain temperature
on the basis of this.
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Prove relation S = k logeW between entropy S and thermodynamic probability
W.
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Write fundamental postulates of Maxwell-Boltzmann’s statistics and establish
distribution law of Maxwell-Boltzmann’s statistics.
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What is Bose-Einstein Condensation? Derive a derivation for number of
particles in ground state in the form of function of Condensed temperature.
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What is Fermi energy? Derive equation for Fermi energy of electron gas in a
metal at absolute zero temperature.
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