Lecture 25

Shadowitz Chapter 15.1
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These are coupled partial differential equations. ’
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Example: | will give the soln for a plane electromagnetic wave in vacuum

We will then show (lecture and hmwk) how this satisfies M.E.'s

Traveling waves which are in phase.
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How does this soln satisfy the differential form of ME's?
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Questions:
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Hmwk: Derive results for the other differential form of ME's.

How does this soln satisfy the integral form of ME's?
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> Choose rectangular path fixed in x,y,z
k Why fixed?
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Partial wrt position means fix time or a snapshot
N \,) . ’ Partial wrt time means position is fixed.
' The dashed red rectange is fixed in space
A &7, while a snapshot is taken of E and B.
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Using the right hand rule, with B out, integrate
ccw as viewed down the z-axes.
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Hmwk: Do a similar analysis for Ampere's law deriving a similar PDE.

Combine this PDE with your to derive the wave eqn.



Example: An oscillating current drives a capacitor. We will then show
(lecture and hmwk) how to obtain a perturbative soln.
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Apply Ampere's law in vacuum between plates.

Questions:

informational: what does the i mean?



This changing B generates another E. o = =
congruous: How do we calculate it? Tx€ -~ - %{B FWS‘\"’L"’
What path do we use to apply Faraday's law? %Eof? . ) S’gﬁ
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Apply Faraday's law




Hmwk problem on the flow of current in an Ohmic material (salt water)




