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1. Find the energy of a uniformly charged spherical shell of total charge ¢ and radius R.
(10%%)

2. Two coaxial coils of radti b, and b, are separated by a
distance d that is much larger than the radii (&>>8,, &,).
The coils consist of N, and N, closely wound turns and
carry currents J, and I, respectively. (a) Determine the
mutual inductance. (b) Determine the force between them.
(16%) ‘

3.

An emf V is applied across a paraltel-plat
capacitor of area S The space between the
conducting plates is filled with two different lossy
dielectrics of thinknesses d; and d,, permiitivities
g, ande, and conductivitiess, and o,
respectively. Neglecting fringing effect at the
edges of the plates, (a) determine the electric field
intensities in both dielectrics, and (b) the surface

charge densities on the plates and at the interface. (15%) : ]

(a) What is Hall coefficient? (b) What information can you get from the Hall
coefficient? {(10%)
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1. (1) At what speed does the kinetic energy of a particle equal to its rest energy?
(5%)

(2) Two twins of rest-mass 60.0kg are headed toward each other in spacecraft
whose speeds relative to the earth are 0.800c. What mass does each twin find for the
other? (5%)

2.An electron has a de Broglie wavelength of 3.00pm(lpm=10"" m). Find the
kinetic energy, the phase velocity and the group velocity.  (15%)

3. (1) A typical atomic nucleus is about 5.0 x 107" m in radius. Use the uncertainty
principle to place a lower limit on the energy an electron must have if it is to be part
of a nucleus. (2) A hydrogen atom is 5.3x 10" m in radius. Use the uncertainty
principle to estimate the minimum energy an electron can have in this atom., (15%)

4.Electron beams with energies of 1.0 eV are incident on a batrier 3.0 eV high and
0.50nm (lnm= 10"° m) wide. Find the transmission probability of the electron beams.

(15%)

5.Find (1) the most probable vatue of r for 1s electron, (2) the expectation value of r

for 1s electron. (i, (7, 6,4) = L e )y (15%)
Jral?
0 .

6.Find the minimum magnetic field needed for the Zeeman effect to be observed ina
spectral line of 400 nm wavelength when a spectrometer whose resolution 0.010 nm
is used. (10%)

7. The term symbol of the first excited state is 3°P,,,. List the possible quantum
numbers n, 1, j, and m, of the outer electron in each case. (5 %)

8.Suppose we have a system consist of two non-interacting particles, both of mass m,
in the infinite square well (two ends 0 and a). Write out the one-particle nth state
eigenfunction and eigenvalue. And if the two particles are (1) distinguishable (2)
identical boson (3) identical fermion, then find the system eigenfunction and
eigenvalue of the ground state.  (15%)
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