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36. The energy levels of the infinite square well of width L are
E, = hn?/8mlL2.
An electron in the well has two quantum numbers: 7 and m, = + §. To be consistent with the Pauli
exclusion principle, a maximum of two electrons can be in each level. The lowest energy state will
have two electrons in the n = 1 state, two electrons in the n = 2 state, and one electron in the 11 = 3 state.

The total energy is
E=2E; + 2E; + E3 = 2(h?12/8mL2) + 2(h222 /8mL2) + (h%32/8mL2) = | 19K2/8mlL2.
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38. The shortest wavelength X-ray has the most energy, which is the maximum kinetic energy of the electron
in the tube:
E=(1.24x10°eV -nm)/A = (124 x 10% eV -nm)/(0.029 nm) = 4.3 x 10% eV = 43 keV.

| Thus the operating voltage of the tube is

42. If we assume that the shielding is provided by the remaining n = 1 electron, we use the energies of the
hydrogen atom with Z replaced by Z - 1. The energy of the photon is
hf = AE = - (13.6 eV)(42 - 1)}[(1/3%) - (1/1%)] = 2.03 x 10% eV.
The wavelength of the photon is

A =(124x 103 eV -nm)/AE = (1.24 x 103 eV - nm)/(2.03 x 10% eV) =

We do not expect perfect agreement because there is some
|_partial shielding provided by the n =2 shell, | which was ignored when we replaced Z byZ-1.
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