Name:

Quiz 4
Due Monday at 9:35am.

Counsider the time independent Schrodinger equation with two delta function potentials:
W&y + ad(z — a)(z) + «d(z + a)p(z) = E¢(x) (1)
2m dz? B ’

where both F and « are negative. In solving this problem you may attach extra paper or
work on the back of this sheet. Please clearly box your answers.

1. What is the form of the solution to the Schrodinger equation in each of the three regions:
T < —a, —a<x<a and x> a? Assume that the wavefunction is normalizable.

Y(xra)
Pl(x<ay = Der¥

2. Because the potential is an even function, we can assume that the solutions are either
even or odd functions of x. Assume v is an even function of z: ¥(z) = ¥(—z). What

is the general form of an even solution for i(z)?
Yix>a) = Ae 2¥
"ZP(X’<-*@) = Ae’\%

WY (-a<x<a)= Beosh(Ax)
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3. What are the boundary conditions for the wave function in part (b)7 |
The boundary conditions at z=+ab-a give
the Same e,allua;i-n“@ns,
(LP(‘?“): A@MA& = Bcogh(/\a.»)
7/ : /e - - .
V(at)- Yla~) =~ NAC ¥ ABsinh(Ae) = 2031 (o)

4. Use the boundary conditions to derive an equation to find the even bound states. Solve
this equation graphically. How many solutions are there?
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