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1. Photons of wavelength 0.24 nm are incident on free electrons. Find the wavelength of a Photon which is scattered 30o from the incident direction and the kinetic energy imparted to the recoil electron. (20％)
2. Calculate the location at which the radial probability density is a maximum for the ground state of a one-electron atom. (20％)

3. Consider the states in which l= 3 and s= 1/2. For the state with the largest possible j and largest possible mj, calculate (a) the angle between L and S (b) the angle between J and the +z axis. (20％)

4. A particle in a three- dimensional box with length 2L. (a) What is the energy of its ground state (b) What is the energy of its first excited state, and write down the possible energy states for the first excited state. (20％)

5. Calculate the magnetic energy and Larmor frequency for an electron in the n= 2 state of hydrogen, assuming the atom is in a magnetic field of strength B= 2.00 T. (20％)

不得使用計算機或任何儀具。
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