Physics 4610
Quantum Mechanics
Exam 1
Spring Semester 2014

Notes:
You may use your textbook and a table of integrals.

Name: K‘U\
——

——



1. A particle, which is confined to an infinite square well of width L, has a wavefunction

given by,
Y(x) = ISm(—X)

a) Calculate the expectatlon value of position x and momentum p.
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b) Calculate the expectation of energy E.
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¢) Calculate the uncertainty oz and explain your results. 2'
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2. The state of a particle confined to an infinite square well of width L is given as
Y(x,0) = Nx

where N is a normalization constant.

a) Normalize the wave function ¥ (x, 0).

b) Express this wavefunction as a superposition of the eigenstates of the infinite square well.
¢) What is the wavefunction of particle at a later time #?

d) What is the probability of finding the particle with the energy E = E,?
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3. Anelectron is acted by a potential V(x) within the region 0 < x < a. Its wavefunction is

given as

P(x) = Nsin (";x) eiot 0<x<a
Px) =0 otherwise

a) Calculate the normalization constant N. A
b) Calculate the probability of finding the electron in the interval a/4 < x < 3a/4.

¢) Find the potential V(x). o

S&fﬂfﬂx =)
(9.3

o) g\&w\%&x:\ = N"W




4. Att =0, a particle in a harmonic-oscillator potential is in the initial state

Y(x,0) = 21 (x) + Z 2 (x)

a) Calculate the expectation value of energy in the state ¥ (x, 0).

b) Find the state of the particle ¥(x, t) at a later time ¢. Is this state a stationary state?
¢) Calculate the expectation value of x for the state Y(x, t).

d) What is the frequency of oscillation of this expectation value?

Q) LES = S‘*ﬁxw)\*‘s((xf“)AX |
2
- (e JHllsmh <Gkl

{23 4
oy a3 R

S

(B —E £
b\ bk = f\j;(\m e\ ¥ —\-—E_‘bﬂ e © A

Tars Shire & WOT G SRy ehde betanse s
Vn)(,. gkm._s\ng\ OQVR&«OKS ™ ’E‘Q'\'—{ N




