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                 February 2, 2005
Quantum Theory

Introduction and Principles

I. Lecture Topics.

                  Classical mechanics


      Failures of classical ideas.


      Wave mechanics and the deBroglie hypothesis.


      The Schrödinger equation.

      Principles of quantum theory.

II. Reading Assignment.

Atkins and de Paula (ADP), Chap. 11, pp. 291-324, relevant sections of Atkins, McQuarrie & Simon, and Mortimer.

III. Problem Set #1, due 2/11  (Hand in TS#1 and #’s 1, 2, 3, and 10 below.)
1.
Find the following derivatives and evaluate them at the points indicated.

a.
(dy/dx) x = 0 if y = sin(bx), where b is a constant.

b.
(df/dt) t = 0 if f = Ae-kt, where A and k are constants.

c.
(dy/dx) x = 1 if y = (ax +bx2)-1/2, where a and b are constants.

d.
(d2y/dx2) x = 0 if y = ae-bx, where a and b are constants.

2. Solve the following equation.  Show that the solutions z(t) describe a motion that is periodic.  Calculate the frequency and period of this motion.
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3. Use the classical equations of motion to describe, graphically, the trajectory, linear momentum, potential energy, kinetic energy, and total energy of the one-dimensional harmonic oscillator during one cycle of its motion.
4. ADP, Ex. 11.18a.   5.  ADP, Prob. 11.2.    6.  ADP, Prob. 11.13.

7.   ADP, Prob. 11.4     8.  ADP, Prob. 11.6     9.  ADP, Prob. 11.15

10. Repeat Problem 9 for the operator
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.  Do the two operators (
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 and d/dx)                                                                                                     

       commute?  What is the QM significance of your answer to this question?
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