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Department of Physics and Astronomy

PH 253 / LeClair Spring 2019

Exam 2

Instructions
1. I will grade your best four problems. All problems have equal weight.
2. Show your work for full credit. Significant partial credit will be given.

3. Answer on separate sheets of paper, turn in all work.

1. Ultraviolet light of wavelength 350 nm falls on a potassium surface. The maximum energy of the photo-
electrons is 1.3eV. What is the work function of potassium?

2. A beam of X rays is scattered by electrons at rest. What is the energy of the incident X rays if the

wavelength of the X rays scattered at 60° relative to the incident beam is 3.5 pm?

3. The wavelength of maximum intensity in the solar spectrum is about 500 nm, as some of you will verify

in PH255. Assuming the sun radiates as a black body, compute its surface temperature.

4. An electron is trapped in an infinitely deep one-dimensional well of width 0.251 nm. Initially, the electron
occupies the n=4 state. (a) Suppose the electron jumps to the ground state with the accompanying emission
of a photon. What is the energy of the photon? (b) Find the energies of other photons that might be emitted
if the electron takes other paths between n=4 and the ground state. Recall that for a particle in an infinitely

deep one-dimensional well of width L the energy levels are E, = n%h?/8mL2.

5. The state of a free particle is described by the following wave function

0 x<-b
Px)={A —b<x<5b (1)
0 x>5b

(a) Determine the normalization constant A.
(b) What is the probability of finding the particle in the interval [0, b]?
(c) Determine (x) and (x?) for this state.

(d) Find the uncertainty in position Ax=4/(x2) — (x)2.
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Misc Quantum/Relativity
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