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1. Show that the propagation of electromagnetic waves in Maxwell’s equations is Lorentz invariant. (20%)

1
2. If a system has non-degenerate energy levels with energy £ = (" +5]ha’=

n=0,1,2,3, .. ,, hw/k=1 (kis the Boltzmann's constant = 1.38*10% J/K),
calculate the probability that the system is in the # = 10 state when the temperature

() T=300K, (10%)
b)) T=0K, (5%)
© T=cw. (5%)

2
3. A system has quantum mechanical Hamiltonian H = ——;’mvz +r (l - -g—sin2 fsin’ ‘?5} .
m

Calculate the two lowest lying energy eigenvalues of the system. (20%)
4. Derive an expression for the Bohr magneton. (20%)

5. If the wave function of a particle in a spherically symmetric potential is:

2
w(x,y,z)=(p+yz+zx)e”
, show the probability of angular momentum for /=0 and / = 1 is zero, and for /= 2 is unity., (20%)

hint: the spherical harmonics:
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