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Problem 1) (4 Points)

Show that the kinetic energy of a three-dimensional gas of N free electrons at 0 K is

U0 =
3

5
NεF .

Problem 2) (4 Points)

The density of states of a three-dimensional system of fermions with anisotropic energy-
wavevector-relation E(~k) can be computed from the formula

D(E) =
V

(2π)3
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where V is the volume of the system in real space while Vk is the volume in k-space
enclosed by a surface of constant energy E(~k) = E. Compute from this the density of
states for a system with energy-wavevector-relation
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~2
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Problem 3) (4 Points)

Prove that the Wannier-functions are orthogonal.


