
Physics 4392 Professor Scalise
Homework Assignment #2

1. Prove that
~r − ~r ′

|~r − ~r ′|3
= −~∇

(
1

|~r − ~r ′|

)
.

This is most easily done by writing ~r =
∑

i

xi~ei, ~r ′ =
∑

i

x′
i~ei (with ~ei · ~ej = δij), and

noting that in Cartesian coordinates ~∇ =
∑

i

~ei
∂

∂xi
. We will need this identity when we

introduce the electrostatic potential.

2. (a) Find the scale functions (h’s) for the transformation from Cartesian (x, y, z) to
(u, v, w) coordinates:

x =
a sinh(v)

cosh(v) − cos(u)

y =
a sin(u)

cosh(v) − cos(u)

z = w

(b) What is the divergence in these coordinates?

3. Griffiths 2.5

4. Griffiths 2.7 Do this problem using Coulomb’s Law, not Gauss’ Law (which would
make it trivial). We’ll do it using Gauss’ Law later.
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