PHYSICS 4605 Wave Mechanics II

Spring 2001

Homework #1 (graded)

Part I due Jan. 17, 2001

Part II due Jan. 19, 2001

PART I (Analytical)

1. Do problem 8.7 in Liboff.

2. For the case of |V|=10eV, and a=1 Angstrom, what is the energy of the ground state, in eV, of the system in problem 8.7?

3. For what value of |V| does this potential have no ground state solutions?

PART II (Numerical)

Solve the “terminal velocity” problem classically, for a mass falling under the influence of gravity and air drag.

Assume the total force on the falling mass is

F = -mg + c|v|2
acting in the “y” direction (drag acts opposite to direction of motion).

Let m= 10kg; g=9.8 m/s2, and c=4 X 10-2 kg/m.

A. Solve, numerically, for v=v(t), assuming the mass is dropped with an initial speed of zero.

Use the following algorithm.

Equation of Motion:


[image: image1.wmf](

)

2

..

t

v

m

c

g

y

+

-

=


First integral:
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An integral equation is “hard”. So, we will solve the integral equation iteratively:
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Make t a variable so you can optimize it. Your choice of t requires some thought on your part.

B. Graph your result as the velocity as a function of time. What effect does the choice of t have on this graph? What is the terminal velocity?
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