PH211 Physical Mathematics

Homework 9 - Metric and volume form

Q9.1. Use abstract index notation to show that

W=vV-€ = V=€ %

Q9.2. Show that for an n-form w in an N-dimensional space

1w = (=1)"W " sgn(g) * w

Q9.3. (a) Express Maxwell’s equations in terms of £ and B.

(b) Use
G=+E-N
to express Maxwell’s equations in terms of F'
(c) Use
and

to show that
N— ¢ AM+P
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(d) Give the topological and physical meanings of V A N from both the four

dimensional and three plus one dimensional points of view.
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