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Some Relevant Formulae, Constants and ldentities
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p Az dr
2 2
Time Dep. S. Eq; —h—%w (0P (x 1) = in EEY
Time Indep. S. EQ: —%dglgx)+U(x)z//(x)=E w(X)

2_232
Particle in rigid box of length L: v, (0<x<L)= \/73 n(nﬂxj &E, = nZﬂLfZ
m

Planck's constant h = 6.626x10°J.s=4.136x10"%eV.s, 1eV =1.60 x 10 J

What to expect when expecting: <Q> = I‘P (x,1) [Q] Y (x,t)dx
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Pl. write you answer in the Blue Book in indelible ink. Make sure your code
number is prominently displayed on each page. Ask the proctor if you do not
understand the question.
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Problem 1: Lazy “R” Us : Partll [12 pts]

Consider a particle of mass m moving in a one-dimensional box with rigid walls (infinite
potential) at x =- L/2 and x = L/2. (a) Write down the expression for the normalized
wavefunction for the ground state and sketch the wavefunction. Indicate the locations of
the walls. Calculate (b) <x>, (c) <p>, (d) <x*>, (e) <p*> and (f) calculate the product
AX.Ap in this case and compare it with the expectation from the Uncertainty principle.
Note: sin® x+cos’*x=1

Problem 2: Drawing Lesson ! [8 pts]

Consider a particle of mass m inside a square well having an infinite wall at
x=0 and a wall of height U at x=L. See figure below. For the case where the
particle energy E<U, (a) write the solutions to Schrodinger’s equation
inside the well (0 < x <L) and in the region beyond (x > L) that satisfy the
appropriate boundary conditions at x=0 and x=L. (b) Separately sketch the
probability density in all regions for the ground state and the first excited
state of the particle.

U(X=0) = 00

UX>L) = Uy
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