Homework 3.  
1.  Consider a free particle in a 2 dimensional box, with sides Lx and L​y such as 

Lx = 2Ly =L

a.  Write the expression for the energy of the particle in this box in terms of L.

b.  What is the zero-point energy of this particle.

c.  Draw an energy plot of the lowest 8 energies, indicating the energy and the degeneracy of the energy levels.
2.  Consider a free particle in a Cube with a side = L.
a.  Is 
[image: image1.wmf][

]

3

,

3

,

3

1

,

1

,

5

2

1

y

y

-

 an eigenfunction of the Hamiltonian for this particle.

b.  Compute the probability of finding the particle described by 
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 in the middle point of the box (L/2, L/2, L/2) in a volume element of dimension 0.001L
3. Consider these two functions:
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a.  Is the linear momentum a constant of motion.

b.  Is kinetic energy a constant of motion.  

4.  Show the uncertainty principle for a free particle in a 1D box.

5.  Show that 
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and 
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 for a particle in a 1D box are orthogonal if
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6.  Show if 
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are hermitian operators than the anticommutator of 
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 is hermitian.
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