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PROBLEM 1: Infinite Square Well
For a particle moving in an infinite square well of width 2a, the potential energy is

¢ for |z] < e, a>0,and
oo for |z] > a.

Viz)={

Its wave function at time ¢t = 0 is
\ 1 \
Pz, 0) = 7 [ug(z) + ua(x)]

where u,(z) and uy(z) are the normalized ground state and first excited state wave functions
respectively and they are orthogonal to each other.

Determine the energy eigenvalues F; and F, then find the wave function ¥(xz,t) as a
function of time. (2 points)

4) Find the expectation value of its kinetic energy (T} with ¢{z, ). (& points)

(/f){ What is the expectation value of its total energy ({£))7 Explain the relationship between
this result and what you found in Part (b). (2 points)

1 (cy/ FEvaluate AX in this state with ¢¥(x,1). (8 points)
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