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(1) Show that the energy density U(T) of a blackbody radiation field in equilibrium at
the temperature T is directly proportional to T*, (10%)
(2) If a particle is in the state (limited in one dimensional system)
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value of momentum. (15%)
(3) Consider the time-dependent Schrodinger equation

—gl-w(r,t) + %w(r, £)=0,where H isa time-independent Hamiltonian. Show that
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y(r,t) = exp(

(4) Based on time-dependent Schrodinger equation

A

é%w(r, £+ l—hIi(//(r, 1) =0, derive the continuity equation %’1-:— +V-J =0, where

p and J denote, respectively, the number density and current density. (1 5%)

(5) For the Hamiltonian of a harmonic oscillator 4 = 5 t—=x°, we
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introduce the annihilation and creation operators defined as 4= -ﬁ——E—O(x +-2 )
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), respectively. Show that the Hamiltonian can be rewritten

as H =ha)o(&*a+—;—) (10%)

(6) Consider a particle of mass M confined to the interior of a rectangular box with
impenetrable walls, (edge lengths Ly Ly, L3). Find the eigenfunctions and eigenvalues
for this rectangular box. (1 5%)

(7) Write down the Hamiltonian of an electron in a uniform, constant magnetic field B
which points in the z direction. (1 5%)




