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Q1. Qualitatively plot df (E)/0E as a function of energy at T = 0 K and at finite temperature T = 300 K.
Explain the features in the plot. Here, f (E) denotes the Fermi-Dirac function. [01 Marks]

Q2. For a p-type doped semiconductor with acceptor concentration N, plot the Fermi-Dirac function
(F1/,() vs 1 on a semilog scale where n = (E; — E.)/kT. Also plot the Boltzmann function (e™) on the

same graph. Indicate how the two differ from each other. [02 Marks]

Q3. Derive the expression for density of states function g, (E) for a 2D material with E — k relationship
given as E = ak?, where a is a positive real constant. [07 Marks]
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