Problem 3: 2-d potential (10 points) 3

A particle of mass m is confined hy two impenctrable parallel walls at £ = *a to move
on a two-dimensional strip defined by

—a<z<a
—00 < Y < 00

The wave function for this system can be expressed as the product of two functions: one
that depends only on the spatial co-ordinates (z and g}, and one that depends only on time
t.

2){ Use the separation of variables technique to find the time dependent function. (2
points

)

j/j The part of the wave function that depends only on spatial co-ordinates can be ex-
prefssed as the product of two functions: one that depends only on z and one that depends
only on y. Use the separation of variables technique to find these two functions. (3 points}

A )}’f What is the minimum energy of the particle that measurcment can yield? (2 points)

y/ Suppose that two additional walls are inserted at y = Fa. Can a measurement of the
parficle’s energy yield the value 372h%/8ma® Explain your answer. (3 points)
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