Test B for Possible Wavefunction

1. Choose all of the following wave functions that are possible for an electron in a one dimensional infinite square well of width a (boundaries between x=0 and x=a). 
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(a) (I) only

(b) (I) and (II) only

(c) (I) and (III) only

(d) (II) and (III) only

(e) All of the above.

Explain your reasoning.

2. Choose all of the following statements that are correct about the wave function below for an electron in a finite square well of width a (
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 are continuous and single valued everywhere. 
[image: image7.png]



Smooth function that goes to zero within the well.

(I) It is a possible wave function because it is a continuous, smooth normalizable wave function that satisfies the boundary conditions.

(II) It is not a possible wave function because it doesn’t satisfy the boundary conditions; it goes to zero inside the well.

(III) It is not a possible wave function because the probability of finding the particle outside the finite square well is zero but quantum mechanically it must be nonzero.

(a) (I) only

(b) (II) only

(c) (III) only

(d) (II) and (III) only

(e) None of the above. 

Explain your reasoning.

3. Select all of the following wave functions which are possible for an electron in a one dimensional finite square well of width a between 
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(b) 
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(c) 
[image: image16.wmf]2

)

/

)

2

/

((

)

(

a

a

x

Ae

x

-

-

=

Y

.

(d) A x3(a-x) for 
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You must provide a clear reasoning for each case.
4. Explain whether an energy eigenfunction for a free particle is a possible wavefunction for that system. 

5. On the figure below draw a non-stationary state wave function that is possible for an infinite square well but not for a finite square well, both of width a. Explain why you chose to draw what you drew. If such a wave function does not exist, explain why that is the case. Both wells are between x=0 and x=a.
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