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. You may find the following information useful.

Plank’s constant & = 6.625x107* Js

Mass of an electron m, =9.109x107 kg

Charge of an electron e =1.602x10™"° Coulonib

01.

Explain the terms “partition function” and “density of states” as used in statistical physics?
State the conditions for a system to obey Maxwell-Boltzmann statistics and derive an
expression for the Maxwell-Boltzmann distribution function in terms of the partition function
of the system.

Using Maxwell-Boltzmann distribution function, show that for a system of N molecules of

an ideal gas at absolute temperature 7', the number of molecules in energy range £ and

E + dE is given by

N(E)dE = 271—3\{ :
e

5 Ha
J E?e ""dE  where, the symbols have their usual meanings.
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Hence show that the ratio of the mean energy to the most probable energy of molecules is 3:1.

You may use the following informations useful:

]
The thermodynamic probability of Maxwell-Boltzmann statistics is given by Q=N !H i; ;
Yaigitors

The density of states of the ideal gas in the energy range between E and E +dE is

3

g(E)dE = m{ 2"’J2 E'dE
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The partition function of the ideal gasis Z = V[MT and



Identifying clearly the quantities invol

distribution law.

(a) Use the above expression for free electr

energy is given by

P 8m\aV

Density of Copper= 8.94x 10°kgm™

lamu=1.66x10""kg

significance of E.

0. State the conditions under which a system of particles obeys Fermi-
ved, write down the expression for Fermi-Dirac' "~

(b) Show that the mean energy of a free electron is given by %E »- Hence briefly di

ifac. statistics.

‘ons in a metal to show that at T =0, the Fermi

2
h* (3N )3 : ;
Z | 2= |, where the symbols have their usual meanings.

Calculate the Fermi energy in Copper using the following data:

Atomic mass of Copper = 63.5a.m.u and

scuss the

You may use the degeneracy function g(E) for free electrons in a metal given by
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g(E)dE =4xV(i—TJ E2dE



