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Problem 1 : Matter Waves [ 10 pts]

A beam of electrons is incident on a slit of variable width. If it is possible to
resolve a 1% difference in momentum, what slit width would be necessary to

resolve the interference pattern of electrons if their kinetic energy is (a)
0.010 MeV (b) 1.0 MeV and (c) 100 MeV?

Problem 2: Out of Sight ! [10 pts]

A completely free electron in empty space is measured to have a location
within a sphere of radius R=1.0x10"*m, typical of an atomic nucleus. (a)
Within what radius can you say with assurance that the electron will be
found after 1.0s ? (b) Repeat the problem for an electron initially measured
to lie within a sphere of radius R=1.0x10"" m, the radius of an atom.

Hint: Should you use non-relativistic expressions for electron momentum
and energy?
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