10/13/09, due Oct. 20, in class PHY 511, Quantum Mechanics I

Homework 5

Problem 1
a) Find the potential profile U(x) for which the following wavefunction,
U(x,t) = Cealzl=ibt

(with real and constant a > 0 and b), satisfies the Schrodinger equation for a particle with mass
m.

b) Normalize the wavefunction to P = 1, find (), (p,), 0z, and dp,, and compare the product
dx 6p, with Heisenberg’s uncertainty relation.

Problem 2

Find the transmission coefficient T'(F) as a function of the energy F > 0 of the particle scattered
by a potential
U(z) = -Wi(z).

Problem 3

Find the number of bound states as a function of the parameter £ = mWa/ h? for the particle
moving in a potential U(z) of the form

0, x <0,
Ulz) = { —Wo(z —a), x> 0.

Problem 4

Find the values of energies at which particles are not reflected by the potential barrier

U(z) =W [é(x) + 6(x —a)].



