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Answer all questions. Write down all work in detail.
Time allowed: 50 minutes

Good luck!
1. Consider a wave packet given by
0 X<-al2
f(x) = A -al2<x<al?2
0 X>al2

@ (3 points)
Find the value of A to normalize f(x).

(b) (12 points)
Find the formof g(k). Make sure g(k) is normalized also.



(©) (3 points)

Write down f(x,t) as a series expansion of 'Y,

(d) (7 points)
Show that a reasonable definition of Ak for you answer to (b) yields
AX Ak > 1
independent of the value of a.



A particle of mass m is confined to a one dimensional region 0 < x < a with the
potential

0 x<0
V(X) = 0 O<x<a
o0 x>0

At t=0 its normalized wave function is

Y(x,t=0)= 8 1+ cos ™ sin ™
5a a a

@ (8 points)
What is the wave function at a later time t = t,? The.Schroedinger
eigenfunctions and eigenvalues for the above potential-are’given as

20232
Y, :\/Zsin(—nnxj ; E, = N hz
a a 2ma




(b) (9 points)
What is the average energy of the syatem at t=0 and at t=t;?

C. (8 points)
What is the probability thatthe particle is found in the left half of the box
(i.e., in the region 0 < x< a/2) at t=ty?



