
Homework #2 for Physics 371

Due 4pm Friday, January 29

1) Schrödinger initially arrived at a wave equation for a particle of mass m that reads
as follows in one dimension:
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Show that a plane wave solution of this equation is consistent with the relativistic
energy-momentum relationship. (The equation above is known as the one-dimensional
Klein-Gordon equation.)

2) Show that the following function is a valid representation of the Dirac delta func-
tion:

δ(x) = lim
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.

3) Verify the following properties of the delta function:
(a) δ(x) = δ(−x).
(b) xδ(x) = 0.
(c) δ′(−x) = −δ′(x).
(d) xδ′(x) = −δ(x).
(e) cδ(cx) = δ(x), c > 0.

4) Problem 1.5, Griffiths.


