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August

Topics

2025

September

THERMODYNAMICS-I Laws of Thermodynamics: Thermodynamic Description of system:
Zeroth Law of thermodynamics. First law of thermodynamics and internal energy, conversion of
heat into work, Various Thermodynamical Processes, Applications of First Law: Work Done during
Isothermal and Adiabatic Processes, Compressibility and Expansion Coefficient, Reversible and
irreversible processes,

Second law of thermodynamics, Entropy, Carnot’s cycle & Carnot’s
theorem, Entropy changes in reversible and irreversible processes, E

ntropy-temperature diagrams,
Third law of thermodynamics, Unattainability of absolute zero.

2025

THERMODYNAMICS-II Thermodynamic Potentials: Enthalpy, Gibbs, Helmholtz and Internal

Energy functions, Maxwell’s relations and applications - Joule-Thompson Effect, Clausius-
Clapeyron Equation, Expression for (CP — CV), CP/CV, TdS equations.

October
i 2025

Statistical Physics-I Basics idea of probability, Priori probability, Statistical probability,
permutation and combination, distinguishable and indistinguishable particles Distribution of N (for
N= 2, 3, 4) distinguishable and indistinguishable particles in two boxes of _equal size, microstates
and macrostates, thermodynamical probability, constraints and ‘aocesmble .states, .smnshcal
fluctuations, entropy and probability; Concept of phase space, dl\r'ts?on of p_hase space into cells,
postulates of statistical mechanics; Classical and quantum stz_mstlcs.,-'bg,sw approach. to tbgse
statistics, Maxwell-Boltzmann statistics applied to an ideal gas in equilibrium-energy distribution

law, Maxwell’s distribution of speed & velocity (derivation required), most probable speed, average
and’r.m.s. speed, mean energy for Maxwellian distribution.

November
2025

Statistical Physics-1I Need of Quantum statistics- class'ical Versus quimmm. stgtistics, Bose Efg!em

energy distribution Law, Application of B. E. Statistics to Pla;cl;}s rachaur:ir;s :;ai:énienm[:wl;‘ii
istributi i ‘ Fermi temperature; F. D. energy i

energy distribution Law, Fermi energy and

elect%zn gas in metals, zero point energy, average speed (a§ 0 K) of electron gas
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