Section A

. (Required) A particle in an infinite square well potential between x = 0 and x = L is
described initially by a normalized wavefunction that represents a superposition of
the ground and first excited states: W(x,0) = % [Y1(x) + P,(x)], where Y, (x)

and 1, (x) are themselves normalized.
a. What is W(x, t)at a later time t?
b. Show that the average energy is equal to (E; + E;)/2, where E1 and E2 are
energies of the ground and first excited states respectively.
c. Show that the average position of the particle oscillates with time as
{x)= ’;-i- A cos(Qt), where A = [ xyiy,dx and Q = (E, — E;)/h

d. Showthat4 = — =&

92
e. Briefly discuss the relevance of the expression for ().
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