Bl g K2 105 25 FELHARANLRE

APTYEA R A HERA A
FRAFE (R4E) 1 HARHIE(0602)
£ 1 _R#%_1_ R e [ZER] #X

1. (10%) Two spaceships, A and B, travel from earth to outer-space. An astronomer
on earth observes that A and B travel in opposite directions with the same speed
0.8c (c 1s the speed of light). What is the speed of A relative to B?

2. (10%) A particle with mass M is confined in a one-dimensional box between x=0
and x=L. Apply Heisenberg's uncertainty relation to estimate the energy of this

particle at the ground state. The answer is a function of M, L, and the Planck's
constant h.

3. (5%) What is the spin angular momentum of a photon (in unit of h/2 77 )?

4. (5%) A particle decays at rest with a lifetime of one hour. What is lifetime of this
particle moving at a speed v=0.6¢ ?

5. (15%) A photon hits an electron at rest, producing an electron-positron pair:
Yy teDe+e +e
Calculate the minimum energy of the incident photon. The electron mass is
0.5MeV/e.

6. (15%) Consider a particle with mass m within a box with volume L3. Write down

the Schrodinger's equation and derive the quantized energy of the ground state.

7. (10%) Describe the experiment by Wu in 1956 which shows that parity is not

conserved in beta decay. This experiment is so important that Lee and Yang got a
Nobel Prize in 1957.

8. (30%) Explain (a) Einstein's principle of equivalence. (b) Red shift in astronomy.
(c) Mossbauer effect. (d) Higgs particle. (¢) Fermion.



