Classical 2011 -9

SP1: Two state paramagnet: Consider a solid made up of a collection of magnetic
dipoles. Each dipole can be in one of two states: antiparallel to the applied
magnetic field and parallel to the applied magnetic field. Let € and —e be their
respective energies (¢ can be positive or negative). Let the solid be made up of
N dipoles.

(a) Derive an expression for the number of microstates in the macrostate with
N, dipoles aligned parallel to the applied magnetic field.

(b) Write down the expression for the total energy U in terms of N and N;.

(c) Assume N, N;,(N — N,) are all large compared to unity. Prove that
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