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Homework #8
Q.1.

Let the density of states of the electrons in some sample be assumed to be a constant D |
g (5) =D, for energy ¢ >0 and zero for £ <0. The total number of electrons is N,
(1) Calculate the I'ermui energy.
(2) Show that the chemical potential # for degenerate electrons (low 7 approximation) is

independent of termperature.
(3) What is relationship between pV and U?

1 2 Nepe
(4) Show that the specific heat at low T is given by C, =§7t2k;Dl .

Start out with these two cquations, one is for the grand partition function for given (7, V, z) and the
other is for detcrmining z for given (7, V, N). From these two equatjons, statistical and
thermodynamic quantitics can be obtained for given (7, V, N).
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Also, use the Sommerfeld expansion for large y = kﬂT .
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Q.2.

Consider a free Fermi gas in two dimensions confined to a square area A=I".
(1) Calculate the Fermi energy.
(2) Derive the expression of the density of states,
(3) Derive the expression of the chemical potential as a function of 7, A, N.
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