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1. An electron is confined to a one-dimensional infinite square well between 0
and b. (a) Derive from the Schrodinger’s equation to find the wave function
of the quantum state n =3 (6 ) (b) Calculate the expectation value of the
electron’s momentum (p) for the n =3 state (6 ) (c) If the electron make
a transition from its first excited state to its ground state, what is the

wavelength of the photon emitted. (6 )
2. (a) Calculate the Lande g factor of ''Na atom at its ground state and its
first excited state (5 ) (b) Draw the splitting energy levels to show the

anomalous Zeeman effect for two D lines of ''Na atom. (11 )

3. Prove that[L, f(F)]= —r x Vi, where f(F) is any function that can be
expended in a power series inT .(13%)

4. A particle of mass m moves in 3 dimensions in the potentialV (F) = 5 kr*.

By considering Cartesian coordinates, determine the energy spectrum, both
energies and degeneracies. (20%)
5. An electron of total energy 1 eV is incident upon a rectangular barrier of

height 2 eV and thickness 0.8 nm. Calculate the probability that the electron
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can penetrate the barrier. (11%)

6. Determine the field gradient of a 50cm long Stern-Gerlach magnet that
would produce a 1 mm separation at the end of the magnet between the two
components of a beam of silver atoms emitted with typical kinetic energy

from a 960°C oven. The magnetic dipole moment of silver is due to a single
| =0 electron. (11%)

7. (a) What is the total energy E of a 2.50 MeV electron? (b) What is the

magnitude p of the electron’s momentum? (11%)
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