2006-11-20 Problem Solutions

Problem 1:
a) There are 4 regions.

b) The solutions to the TISE in the 4 regions are (the problem asked only for E >
Vo). This solution (from the author of the problem) has changed the picture
from what was given in the problem statement. There the potential energy in

Region Il was given as V1, and V; is a negative number; here it’s called — V;
and this V; is a positive number.
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C) The formula for ky in regions I and 1V is k, =v2mE /#* , for k in region 11 is

k, =./2m(E =V, )/A* , but since V1 is a negative number, it can be written as
2 1

k, = \/Zm(E +|V,[)/#* . 1 stated the problem to consider only E > Vo, 50 in
Region 111, k, = /2m(E -V, )/#?.




Problem 2: Tipler 6-43
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Problem 3: Tipler 6-45

A+ B= C and k,A-k B = k,C (Equation 6-65a&b)
Substituting for C. k,A-k, B = k,(A+ B) = k,A+ k, B and solving for B,
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A, which is Equation 6-66. Substituting this value of B into Equation 6-65(a).

k, +
k, - k+k+k - 2k

A+ ! A=C= A hh-k or C= L. which is Equation 6-67.
k + k, ky + k, ky + ky



Problem 4: Tipler 6-50
The solution to the problem as stated in the book is this.
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(b) For n = 1000 the fractional energy difference is 2 m = 0.002 = 0.2%

(c) It means that the energy difference between adjacent levels per unit energy for large i is getting

smaller, as the correspondence principle requires.
I asked you to do it for the harmonic oscillator spectrum instead. In that case

E,=(n+%)ho, n=0123,: .

Then
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The only difference from the infinite square well potential is a 1 in the numerator instead
of a 2, in the final formula, so the answers are similar. For n = 1000, the percent
difference is 0.1%. The answer for part (c) is the same.



