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Rayleigh-Jeang law of radiation

(i) applies to smaller wavelengths

(@) applies to longer Wavelengths
(i) applies to all Wavelength
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Define statistical ensemble.
Differentiate among canonical,
microcanonical and grand canonical
ensembles. 1+3=4
Define entropy. Show that the entropy
of the system is proportional to the

logarithm of probability of that system.
1+3=4

Show that the number of molecules in a
cell of energy €; in the equilibrium state
is given by n; = Ae”%/*T  where A is any
constant. 6

Or

Derive the expression for entropy,
enthalpy and Helmholtz’s free energy in
terms of statistical parameters.  2+2+2=6

State Stefan-Boltzmann law of
radiation. Deduce this on the basis of
thermodynamic considerations. 3

What is black-body radiation? Explain
its temperature dependence. 1+2=3

What is Planck’s law of black-body
radiation? Derive an expression for it.
2+3=5
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expressions for entropy and
Helmholtz free energy of a strongly
degenerate Fermi gas.

xpression for Fermi-Dirac

Derive an € y
law of energy distribution for free

electrons in a metal. 5
Or

At absolute zZero temperature (T =0K),
all the energy levels up to e, are
completely filled. Calculate the total
number of fermions in 2 Fermi gas at
T=0K and express Ef in terms of
number density (N /V).

Derive the

* % K

6 SEM TDC PHYH (CBCS) C 14



