B.Sc. (Part-I) Examination, 2016
Physics- If-Paper (Kinetic Theory and Thermodynamics)
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Why does the equation of state of an actual gas differ from that of
an ideal gas? Deduce Vander Wall's equation of state and compare
its theoretical curves with the experimental curves of Andrews. Or
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What are transport phenomenon in gases? On the basis of kinetic
theory of gases derive an expression for the coefficient of viscosity
of gases. How does the coefficient of viscosity of gases depend
upon the pressure and temperature of the gas.
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Describe Carnot's reversible heat engine and find an expression for
its efficiency. Or
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Discuss Stefan's law of black-body radiation and prove it from the
principle of thermodynamics. Describe briefly how it can be verified
experimentally.
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- Show on the basis of kinetic theory of gases that the root-mean-

square velocity of molecule is
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where P is the pressure and p the density of the gas. Hence show
that the speed of sound in a gas is proportional to the root-mean-
square-speed of the molecules of the gas.
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Distinguish c]early between adiabatic change and Joule-Thomson
effect. -
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What is degree of freedom? State the law of equipartition of energy. Or
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What is Boyle temperature? Establish a relation between Boyle tem-
perature and constants of Vander wall's equation.
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Show that the mean free path of the molecules of a gas is inversely
proportional to its density. Or -
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Show that the work done during an adiabatic process depends upon
the initial and final temperature.
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Explain regeneration cooling and show how it can be used to liquify
~ hydrogen. Or
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What is the first law of thermodynamics? Show that this law is a
particular form of general law of conservation of energy.
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Mention the second law of thermodynamics. How is it related to

entropy? | Or
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Find the thermal efficiency of a Carnot Engine working between
temperature 0°C and 100°C.
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Obtain Maxwell's thermodynamic equation.
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What do you understand by thermodynamic potentials U (internal
energy) and F (free energy) of a system? Establish the Gibbs-
Helmbholtz equation. MGKVPonline.com
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Prove the thermodynamic relation,
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Define thermal radiation. State and prove Kirchhof's law of radiation.
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Derive Rayleigh-Jean's and Wien's formula from Plank’s law of black
body radiation.
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