Problem 1: 1D Square Wells

} [1 pt] Consider an clectron confined to an infinitely deep 1D well with walls at = = 0
and z = L. In the ground state, the electron has an cnergy of 2.5 eV (the bottom of
the well is defined as V = 0). What is the width of the well?

[1 pt] A proton is confined to an infinite 1D square well of width 10 fin. What is the
wavelength (or frequency) of a photon emitted when the proton undergoes a transition
from the first excited state to the ground state of the well?

[2 pt] Sketch the probability density as a function of z for the first 3 encrgy eigenstates
for an electron in an infinite well of width L. Describe qualitatively (or draw} how
the probability densities for these states will differ (from the infinite well case) for a
square well with an infinite potential barrier at « = 0 and a finite potential barrier at
o ==L,

(7/ [2 pt} Consider an electron in the nth energy eigenstate of an infinitely deep well with

walls at # = 0 and © = L. Calculate the probability that the electron will be measured
between # = 0 and = = ¢ L, with 0 < ¢ < 1. Your answer should be a function of
both n and €.

Give a physical explanation for your solution as n — cc.

(¢f [2 pt] The clectron is in the ground state of the infinite well when the wall at « = L
is very suddenly moved to z = 2L. What is the probability that the electron will be
found in the ground state of the expanded box?

P

I(f) [ pt] What encrgy eigenstate in the expanded box will have the highest probability

" of being occupied by the electron? What is this probability? Hint: You should be
able to determine this result without doing an integral, but you should explain your
answer.

a ‘:\\
l@)‘[l pt] Suppose the electron is in the ground state of the infinitely deep well when the
“ walls are suddenly removed completely. Write down an expression for the probability
distribution for the momentum of the freed electron. Setup but do not solve the
integral.
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