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PHYS 3610 Exam 2 Name

Feel free to consult the sheet which contains useful constants, as well as your own equation sheets.
Calculators are allowed, but no notes or books. There are 5 problems. Answers must be clearly
expressed in the appropriate units to receive full credit. Recall 1 nm =1 x 107° m and 1 MeV
=1 x 108 eV. It may be useful to use hc = 1.240 x 103 eV-nm = 1.240 x 1073 MeV .nm.

1. (30 points)

The accompanying figure shows the energy level diagram for a hydrogenic atom of unknown Z, as described
by the Bohr model. As shown, energy labels for n = 2, n = 3, and n = 4 are labeled, in units of eV.

a. A photon is emitted and the electron makes a transition from the third excited state to the second
excited state. What is the wavelength of the photon?

b. What is Z for this atom, and what is the energy and corresponding wavelength of the lowest energy
photon that can fully ionize the atom from its ground state?

c. Draw an arrow on the energy level diagram indicating the electronic transition associated with the
absorption of a photon with wavelength 72.94 nm. The initial and final energy levels must be clearly
indicated. You may assume that the electron remains bound. Please include your reasoning.
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