Problems

. Cdculate the wavelength of a photon with a photon energy of 2 V. Also, caculate the
wavelength of an electron with akinetic energy of 2 V.

. Congder abeam of light with a power of 1 Watt and awaveength of 800 nm. Calculate @)
the photon energy of the photons in the beam, b) the frequency of the light wave and c) the
number of photons provided by the beam in one second.

. Show that the spectral density, uy (equation 1.2.4) pesks at Epn = 2.82 KT. Note that a
numeric iteration is required.

. Cdculate the peak waveength of blackbody radiation emitted from a human body at a
temperature of 37°C.

. Derive equations (1.2.9) and (1.2.10).

. What isthe width of an infinite quantum well if the second lowest energy of afree dectron
confined to the wdll equals 100 mv?

. Cdculate the lowest three possible energies of an eectron in ahydrogen atom in units of
electron volt. Identify dl possible eectron energies between the lowest energy and -2 eV.

. Derivethe dectric field of a proton with charge q as afunction of the distance from the
proton using Gausss law. Integrated the eectric field to find the potentid f (r):
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Treat the proton as a point charge and assume the potentid to be zero far away from the
proton.

. Prove tha the probability of occupying an energy level beow the Fermi energy equds the
probability that an energy level aove the Fermi energy and equdly far away from the Fermi
energy is not occupied.



