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(20%) Explain the following terms
(a) (5%) Normal Zeeman effect
(b) (5%) Spin-orbital interaction
(c) (5%) Franck-Hertz experiment

(d) (5%) How to obtain the Planck constant experimentally?

(20%) Eight identical and non-interacting particles are placed in a cubical box of sides L=0.4 nm.
Fiﬁd the lowest energy of the system ( in eV) and list the quantum numbers of all occupied states if
(a) (10%) the particles are electrons and (b) (10%) the particles have the same mass as the electron
but do not obey the exclusion principle. |

(20%) (2) (5%) The wavelength of Compton-scattered photons is measured at 6= 90°, if A?»)k ~ 1%,
what is the wavelength of the incident photon? (b) (15%) Can a photon transfer all of its energy to a
free electron? Must be answered mathematically. No point for just “yes” or “né |
(26%) For an electron in a one-dimensional infinite square well of width L, find (a) (5§%) <x>,
(b) (5%) < x*>, and (c) (5%) Ax. (d) (5%) What is the probability of finding the electron between x .
=0.2L and x = 0.4 L if the electron is in n=5 state.

(20%) The electron is bound to the proton in a hydrogen atom due to the Coulomb force. Now
assume that electric charge did not exist and the elect1'§11 was bound to the proton by the gravitational
force to form a hydrogen atom, please derive the corresponding expressions for (a) (8%) the Bohr

radius a, and (b) (7%) energy E,. (c) (5%) Compute the smallest frequency of the Balmer series.
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