Physics 5382 Professor Scalise
Homework Assignment #10 Fall 2015

1. Read Griffiths sections 5-1 and 5-2. Did you read all the pages?

2. In Cartesian coordinates, the displacement vector 7 can be written in terms of the unit
vectors as x€, + yé, + z€,. Express the displacement vector in

(a) spherical polar coordiates and unit vectors

(b) cylindrical polar coordiates and unit vectors
3. Give a numerical answer or simplify as much as possible:

-7 (divergence of the displacement vector).
7 (curl of the displacement vector).

X
7] (gradient of the length of the displacement vector).
2
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|| (Laplacian of the length of the displacement vector).

4. Show that the Laplacian in spherical polar coordinates (equation 4.13) of Griffiths can
also be written as
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5. Show by explicit integration that the spherical harmonics Yy and Yy are orthogonal.
Show your work.

Bonus:

1. Griffiths 4.4
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