Physics 217

Assignment #9
Name:_________________________

1) (Hassani 8.31) Starting with Maxwell’s equations, show that the magnetic field satisfies the same wave equation as the electric field.  In particular that it too propagates with the same speed.
2) (Hassani 8.36) A vector field is given in cylindrical coordinates by
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a) By surface integration, calculate the outward flux of this field through a closed cylinder of height h and radius a whose axis is the z-axis, and whose base lies in the x-y-plane.
b) Find the flux by a volume integration and compare your results with (a).

3) (Hassani 8.38 a, b, c) The potential of an electrostatic field is given in spherical coordinates by
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a) Find all components of the electric field in spherical coordinates.

b) Calculate the charge density giving rise to this field.
c) Find the total charge.

4) (Hassani 8.40)  The potential of a vector field 
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 is given by 
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where k and Q are constants and 
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is the distance from the origin O.
a) Find 
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in terms of 
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b) Calculate the flux of 
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 through a sphere of radius a.
5) (Hassani 8.41) A vector field is given in cylindrical coordinates by
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Where K and a are constants.  Show that the vector field is conservative and find the potential associated with 
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 by line integration.  Hint: Consider a parameterization of the form
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For a path from the origin to 
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