Homework for Possible Wave functions for systems with a single particle confined in one spatial dimension
1. Choose all of the following statements that are correct about the wave function below for an electron in an infinite square well of width a (
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(I) It is a possible wave function because it is a continuous, smooth, normalizable function that satisfies the boundary conditions.

(II) It is not a possible wave function because it doesn’t cross the x-axis within the well, and it should since it is an excited state.

(III) It is not a possible wave function because the wave function should be symmetric about the center of the well.

(a) (I) only

(b) (II) only

(c) (III) only

(d) (II) and (III) only

(e) None of the above.

2. Does the wavefunction have to be continuous and does it derivative have to be continuous at the point where the potential energy is infinite, e.g., the boundary of a 1-D infinite square well? Explain.

3. (a) Suppose at time t=0, the wavefunction of an electron has different values at a certain point when we approach that point from different sides, e.g., 
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 respectively. Is the probability of finding the particle at 
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 the same when approached from different sides? Explain.
(b) Can the wavefunction in part (a) be a possible wavefunction for a particle? Explain.
(c) If in part (a), 
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, can such a wavefunction represent a physical particle? Explain.
4. Choose all of the following wave functions that are possible wave functions for an electron in a one dimensional infinite square well of width a (boundaries between x=0 and x=a) at time t=0.
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(a) (I) only

(b) (II) only

(c) (III) only

(d) (II) and (III) only

(e) None of the above.
5. Choose all of the following wave functions that are possible wave functions for an electron in a one dimensional infinite square well of width a (boundaries between x=0 and x=a) at time t=0:
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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

6. Explain your choice in problem 5. 

7. Choose all of the following wave functions that are possible for an electron in a one dimensional finite square well of depth 
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and width a (boundaries between x=0 and x=a) at time t=0:
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(a) (I) only

(b) (II) only

(c) (III) only

(d) (I) and (III) only

(e) (I) and (II) only

8. Explain your choice in problem 7. 

9. Choose all of the following wave functions that are possible wave functions for an electron in a one dimensional finite square well of depth 
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 and width a (boundaries between x=0 and x=a) at time t=0. Assume all of the following wave functions have continuous first derivatives at all points.
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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

10. Choose all of the following wave functions that are likely to represent a stationary state wavefunction for an electron in a one dimensional infinite square well of width a (boundaries between x=0 and x=a) at time t=0: [image: image25.png]0]
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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.
11. A student says that for an infinite square well, all possible wavefunctions are energy eigenfunctions or stationary state wavefunctions. Also, all possible wave functions must have an even or odd symmetry about the center of the well. Explain whether you agree or disagree with these statements. 

12. A student says that the energy eigenfunction 
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 is a constant and 
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is the wave vector) for a free particle is not a possible wavefunction. Therefore, we cannot represent a possible wavefunction as a linear superposition of functions of the form
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. Explain whether you agree or disagree with these statements.
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