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. Consider a 2D system of an ideal Fermi gas confined to a plane of area A at T' =0

(a) Calculate the density of states of the system
(b) Calculate the Fermi energy
(c) Calculate the total energy
(d) Calculate the chemical potential
)

(e) Show that the equation of state is given by PA = F

. Consider a 3D system of an ultra-relativistic electron gas confined to a volume V at T'= 0
(a) Calculate the density of states of the system

(b

(c

(d) Calculate the pressure of the electron gas

Calculate the Fermi energy

)
) Calculate the total energy
)

. Consider a 3D system of an ultra-relativistic electron gas confined to a volume V at T' < T

(a) Calculate the density of states of the system

(b) Find n = N/V and show that the chemical potential correction to the lowest order is given by du =
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(c¢) Find an expression for the total energy E of the system and show that Cy o T

. The Fermi integral is defined as
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(a) By expanding the integrand in powers of z, show that
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and find f,,(1)

(b) Show that for the case z =1 (u = 0),
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. The low temperature specific heat of a typical metal is the sum of the electronic specific heat and the
phonon specific heat C' = Cge + Cppo. At high T', the phonon specific heat dominates the electronic specific
heat(Cppo > Cele). However, at very low 7', the electronic specific heat dominates the phonon specific heat
(Cete > Cpho). Defining T, as the crossover temperature at which Cge = Cppy, estimate the value of T, for
Sodium (Na) and make a rough sketch of their behavior in the temperature range 0 < T' < 27.

Good Luck



