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FIGURE 2.8 The finite square well.
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Analytical solution of the wave
function

In region II the general solution is

) 2mE
Wwrr = Asinaz + Bcos oz, a=4/ :’2 ,

while in region III it must be

Vi = Fe P®

How about y,?
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Continuity at x = -a

_Asinaa + Beosaa = Ce™P®

aAcosaa + aBsinaa = ﬁCe—ﬂ“,

Discontinuity at X = a

Asinaa + Bcosaa = Fe Pe

aAcosaa — aBsinaa = —3Fe P2,
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Even States: A=0, B#0, C=F, [(cosaa= asinaa.

Odd States: A#0, B=0, C=-F, acosaa= —0sinaa.
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Problems:

Plot the function
f(F) = Bcosaa — asinaa

as a function of energy.

Given a=3A andm=1m,

Find the lowest even and lowest odd solutions to the square well prob-
lem, with a = 3 A, m = 1 m., and Vy = 10 eV. Plot the potential and
the wavefunctions associated with these eigenvalues. (The conven-
tion is to align the zero baseline of the wavefunction with the energy
eigenvalue.)
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Problem 2

The graph as shown is produced using Show(],Plot
and ListPlot. The equation for a circle with unit radius
IS X2 + y*2 = 1. Produce the graph.
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Problem 3: Use (i) stochastic method, (i) Simpson
rule, (ii1) trapezoid rule, (i1) Mathematica method
to evaluate the area of a gaussian with mu = 0,
sigma =1, for x in [-0.5,0.5].

Problem 4: Find the root of e”*x=-x+2 using the (i)

bisection-method, (iH) - Newton-Raphson-method,

(111) Mathematica method.

Problem 5: There are three roots in x sin =-1.5x+3.
Write a programe to find all of them (use whatever
method suit to your taste)
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