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3. Poynting Vector

A straight metal wire of conductivity ¢ and cross-sectional area A =
wa? carries a uniform, steady current I.

/(aé/ pts) Calculate E at the surface of the wire.
.‘ ( (2 pts) Calculate B at the surface of the wire.

/)/ (1 pts) Calculate the direction and magnitude of the Poynting
vector at the surface of the wire.

)@) (3 pts) Integrate the normal component of the Poynting vector
over the surface of the wire for a segment of length L.

/(;a)/ (2 pts) compare your result for (d) with the Joule heat produced
in this segment.

The Poynting vector is
S=ExH, (ST)

S = ZC;E x H. (Gaussian)
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