Problem 1: Time dependent solutions to Schrodinger’s Equa-
tion (10 pts)

Consider a particle of mass . i an infinite square well
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The solutions to the time independaent | Schrodngu Equation are:
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B yn=2,4,6,.
o, the pariicle is in the state:
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Answer the following quostions

Using Dirac notation, write dowsn the expression for the time evolution operator,
U{L,t, = 0) in terms of energy cigenvalues and cigenstates. {1 pt)

%{Fmd |W(E)) = UL, t, = 0){W(to

Does vour |¥{t)) in part b) satisfy the time independent Schrodinger Equation?
nonsrate explicitly )

=0)) (1 pt)
. {1 pt)
Does your [W(#)) in part b} satisfy the time dependent Schrodinger Equation? Demon-
strate explicitly. (1 pt)
%}-& the uncertainty in the energy AE > 0, < 0 or = 0 for [®(t))? Discuss. (1 pt)

f} State whether the following propertics are time dependent or time independent for a
system in the state W(E)). (4 pts)

{ How do your answors to part ) change after the cnergy is measured at time and
£ antli Ga 7w GTEBZ o g
thé result is = 55 7 {1 pt)
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