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Question 1.

Consider a gas of non-interacting ultra-relativistic electrons at some temperature T , chemical po-
tential µ, and in volume V , whose mass may be neglected. Remember that electrons have spin
degeneracy gs = 2.

(a) Find an integral for the grand canonical potential Φ = −kBT lnZ.

(b) Show that PV = 〈E〉/3.

(c) Show that at zero temperature PV 4/3 = const.
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