Physics 112: General Physics 1I: Electricity, Magnetism, and Optics
Electron Energy Levels in a One-Dimensional Box

28.71 Two adjacent allowed energies of an electron in a one-dimensional box are 2.00eV
and 4.50eV. What is the length of the box? Hint: Consider ratios of the energies and use

Eq. 28.15.

Bonus question: If the electron makes a transition between these two states, what is the
wavelength of the resulting photon?



28.71 Two adjacent allowed energies of an electron in a one-dimensional box are 2.00eV
and 4.50eV. What is the length of the box? Hint: Consider the square root of the ratios
of the energies and use Eq. 28.15.

We are given two energy states, call them a, and b, where E, = 2.00eV and E, = 4.50€V.
First, recall how energies are quantized in a one-dimensional box. The length of the box
L must be an integer number of half-wavelengths. Look at state a:
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(We have re-derived Eqs. 28.14 and 28.15.) Similarly, the “adjacent” energy Fj is
Ey=niE) = (n, + 1)*E;

where we have used the fact that the states are adjacent to replace ng by ng + 1.

There are two unknowns: L and n,. Use the hint:
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Thus n, = 2 and ny, = 3. Solving for L, and converting the energy F, to Joules:

E, = (2.006V) x (1.60 x 10719J/eV) = 3.20 x 10719 J
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Bonus question: If the electron makes a transition between these two states, what is the
wavelength of the resulting photon?
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