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Problem 3: (20 pts.) In some chain molecules, electrons behave as if they were trapped
in a one-dimensional box of length L. The allowed wavelengths for such an electron are
given by the same formula as the allowed wavelengths for a vibrating string clamped at
both ends.

Consider such a box of length L = 1.2nm. An electron is in the n = 3 state such that
L=3\
2

a. (5 pts.) What is the corresponding momentum p?

b. (5 pts.) What is the corresponding kinetic energy E3?

c. (b pts.) Suppose the electron now makes a transition to a new state with n = 2 such
that that L = %)\. What is the new kinetic energy Fo?

d. (5 pts.) What is the wavelength of the photon emitted in the transition from Es3 to Ey?
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b. (5 pts.) What is the corresponding kinetic energy E3?
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c. (5 pts.) Suppose the electron now makes a transition to a new state with n = 2 such
that that L = %/\. What is the new kinetic energy Fy?
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d. (5 pts.) What is the wavelength of the photon emitted in the transition from E3 to E;?
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