Physics 436
Week 2 Discussion Problems

1.
This is an expansion of Example 8.1 (p. 348).

Look in more detail at the cylindrical wire.  The conditions are as given in the example:

-  The total current is I, uniformly distributed throughout the wire.

-  The radius of the wire is a.

-  The voltage drop is V in length L (E = V/L). (The wire is actually quite long; the figure only shows part of it.)

a.
Calculate the current density, 
[image: image1.wmf](

)

Jr

.

b.
Calculate the power density dissipated (as heat) in the wire [Hint: P = EJ].

c.
Calculate 
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 inside the wire.

d.
Calculate the Poynting vector, 
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, inside the wire (
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e.
Show that the continuity equation, 
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, is satisfied.

f.
If the wire is long, then 
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).  Calculate 
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 outside the wire.

g.
Where do you think the energy is coming from?

2.
Griffiths 8.3 (p. 355)

Calculate the force of magnetic attraction between the northern and southern hemispheres of a uniformly charged spinning spherical shell, with radius R, angular velocity , and surface charge density .  [This is the same as Prob. 5.42, but this time use the Maxwell stress tensor and Eq. 8.22].

To simplify, do not try to solve integrals for this problem. It is enough to express F in terms of T, and then find the relevant components of T.  
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