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[1] A particle moves in a piece wise constant potential in one dimension. The po-

tential takes constant values V0, V1, V2, · · · , Vn in regions R0, R1, · · · , Rn sepa-

rated by points −∞ < x1 < x2 < x3 < · · · < xn < ∞, see Fig.??. Let Vmin

denote the minimum value of the potential. You are required to explore and

investigate the nature of energy eigenvalues and comment on the results so

obtained.

For sake of definiteness assume that

−∞ < V0 < Vn < ∞, and Vmin < both V0 and Vn.

Answer the questions (i)-(vii) and write your answers in a tabular form given

below for the range of energies as specified in the first row of the table.

(i) What is the total number of arbitrary constants in the most general

solution?

(ii) Count the number of restrictions coming from requirements, if any, at

large distance.

(iii) Find the number of relations coming from the matching conditions at the

point x1, x2, · · · , xn

(iv) Find the number of unknown constants left undetermined in the solution

for energy eigenfunctions.

(v) Specify the nature of energy eigenvalues continuous or discrete.

(vi) Are the eigenvalues non degenerate or degenerate? Specify degeneracy.

(vii) Write comments, if any, on your entry in the last row and column. Is

there a possible role for the maximum value of the potential Vmax?
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Fig. 1
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TABLE For Q. 1

In each cell of the table below give answers to Q.1(i) to Q.1(vi)

E > both Vmin < 0 and Vn V0 < E < Vn Vmin < E < Vn E < Vmin

(i)

(ii)

(iii)

(iv)

(v)

(vi)

A sample entry for Q.1(v): Continuous

A sample entry for Q.1(vi): non-degenerate
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[2] For a particle in asymmetric potential well, write the solutions for wave func-

tion and apply suitable boundary conditions on constant of integration ap-

pearing in the solution in three regions of x as indicated in Fig.??. For each

of the following ranges of energies, state if the bound states exist or not. Also

determine if the energies are degenerate or non degenerate.

(a) For V1 < E < V2

(b) For V2 < E < V3

(c) For E > V3

V3

V1

V(x)

a b

V2

Fig. 2

Due Date:Jun 15, 2018

4


