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L. A photon of energy £ is scatereg by a particle of reat ERergy £, (assumed lo he
imitially at rest in the laboratory frame),
{2) Find the scattering angle of the pheten in term of the kinetic encrgy of
the recoiling pariicle, £, and B (10%)
{b) Find the maximum kinstic energy of the recoiling particle in term of E,
and E . (5%}
() Find the maximum momentum of the recoiling particle. { 5%
{d) What is the energy of the photon after this maximal collision? (5%0%

2. A S00kgsateilite is in a circutar orbit about the earth with a period of 50 minytes,
{a) Applying the Bohr quantum condition on angular montentum,
calculate the quantum number » for this orbit. (495)
{b} Find the radius of this orbit, {5%)
{¢) Find the radius distance betwesn this arbit and the next allowed higher orbit.
Could we detect this distance experimentatly? (55%)
{Planck constant is 6.626 x 10™ J.s, and the sadius of he earth is 6378km with
the gravitational acceleration 9.841/5% an the earth surface, )

3. A classical oscillator with mass s o1 A spring with spring-constant x . The &nergy
of the oscillator is given by
'Q:.I
o2
where p is the momentum and x is the displacement distance,

(4} Determine the gnergy for a quanthmy oscillatot, in term of the momentum and

the displacement distance. {555)
(b} Detetrnine the uuceriainty of position Ax at which the encrgy is minimum, (1046%)
{e) Determine the minimum energy, in terms of the angular frequency of a classical

oscillator @ = oficfm . (5%)

4. 'What are the angles between the orbita] angular momentum vector £ and the z-axis
for the arbital quantum number / = 2af 9 hydrogen atom? (10%)

5. Describe building up the pericdic table of the elements. (10%)
6. What js the principle of 2 three-level Jaser T{10%)

7. Consider g gas of atoms, each atom has only three possible ensrgies: —¢, 0, 4¢.
{a) Obtain an expression for the probability that, when the system is in thermad
equilibriem at temperature T, the lowest level is oecupied. (59%)

{b) Find the average energy of the system. (5%}




