5 A particle of mass m moves one directionally in the potentia!
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(b) For fixed L, there is a minimum value of U, below which there are no bound states.
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Find this minimum value of U,. (10%)

ta -
o 6. What are the possible z components of the orbital angular momentum for an electron in a
4p state? (10%)
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Planck constant h = 6.63 x 10 Js =4.136 x 10" eV's
speed of light in free space ¢ =3 x 10® m/s

electron chargee =-16x 10 C

proton rest mass m, = 1.67 x 10%” kg = 0.938 GeV/c?

the ground-state energy of the hydrogen atom E; =-13.6 eV

1. A particle with the rest energy of 100MeV is moving at the speed of 0.90c.
(a) Find its rest mass (in kg) and the kinetic energy (in MeV). (10%)
(b) Calculate the corresponding de Broglie wavelength (in m). (5%)
(c) What is the minimum lifetime at rest the particle must have to finish a 500m-long trip?

(5%)

2. 1.0 mW of 500 nm light is directed at a photoelectric cell. If 0.2% of the incident photons
produce photoelectrons, find the current in the cell. (10%)

3. A measurement establishes the position of 2 proton with an accuracy of £1 00 x 10 m.
Find the uncertainty in its position 1.00 s later. Assume v << ¢. (10%)

4. Abeam of 12.5-eV electrons is used to bombard gaseous hydrogen.
(a) How many spectral lines will be emitted? (10%)
(b} What is the shortest wavelength among the lines? (10%)




