Physics 217

Assignment #6
Name:_________________________

1. (Hassani 3.37) A square of side 2a is uniformly charged with surface charge density (.
a) Find the electrostatic potential at an arbitrary point in space. Express your answer as a single integral in a Cartesian coordinate system.

b) [image: image4.jpg]


Find the potential at the point (0, a, 0).  Express your answer as a numerical multiple of 
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.  (You will need to do a numerical integration.)

2. (Hassani 3.38) The area shown is uniformly charged with a surface charge density (. The equation of the parabolic boundary is 
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.  Assume the observation point P is on the z-axis at z=a.
a) Derive the Cartesian components of the electric field at P as double integrals.

b) Do the y’ integration first and then the x’ integration to find the components of the electric field.  Write your answers as numerical multiples of 
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.  (You will need to some integrals numerically.)
3. (Hassani 3.39) Using cylindrical coordinates, find the electrostatic field of a uniformly charged circular disk of uniform surface charge density ( and radius a:
a) at an arbitrary point in space,

b) at an arbitrary point on the perpendicular axis of the disk: and

c) at an arbitrary point in the plane of the disk.

d) For (b), consider the case of the infinite radius and compare your result with the infinite rectangle discussed in introductory physics books and Example 3.5.3.

4. (Hassani 3.48) Find the moment of inertia of a uniform solid cone of mass M and half angle ( cut out of a solid sphere of radius a.  What is the moment of inertia of a whole solid sphere.
5. (Hassani 3.50) Find the moment of inertia of the (incomplete) cylinder of the previous problem about the perpendicular axis passing through the common center of the inner and outer radii.  Assume that the total mass is M.  From this result obtain the moment of inertia of a hollow as well as a solid cylinder.
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