Physics 217

Assignment #5
Name:_________________________

1. (Hassani 3.16) By differentiating the electrostatic potential, 
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 with respect to x,y, and z, and assuming that ( is independent of x,y, and z, show that the electric field
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can be written as 
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2. (Hassani 3.23) A uniformly charged infinitely thin circular ring of radius a has a total charge Q.  Place the ring in the xy-plane with its center at the origin. Use cylindrical coordinates.

a) Find the electrostatic potential at P with cylindrical coordinates ((, (, z) in terms of a single integral.
b) Find the analytic form of the potential if P is on the z-axis. (i.e. evaluate the integral.)

c) Find the potential at a point in the xy-plane a distance 2a from the origin.  Give your answer in terms of a number time kQ/a.  (Hint: this integral need to be done numerically, also since it must be azimuthally symmetric we can set (=0 w.l.o.g.)

3. (Hassani 3.26) A straight line segment of length 2L is placed on the z-axis with its midpoint at the origin.  The segment has a linear charge density given by
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where Q and a are constants with a>0.  Find the electrostatic potential of this charge distribution at a point on the x-axis in Cartesian coordinates. (This problem is easy to set up but it one of the hardest integrals that you will have to solve this semester. Hint, you will have to make the change of variable 
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4. (Hassani 3.28) A circular ring of radius a is uniformly charged with linear charge density (.
a) Find an expression for each of the three components of the electric field at an arbitrary point in space in terms of an integral in a cylindrical coordinate system.  Evaluate the integral whenever possible. ( Hint: only the ( component may be analytically evaluated  for a completely arbitrary point.)

b) Find the components of the electric field at the point P a distance 2a directly over the rim of the ring. (Hint: due to cylindrical symmetry, you may choose (=0 w.l.o.g.) Express your answer as a numerical multiple of 
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.  (You will need to perform a numerical integration.)
c) Find the electrostatic potential at the point P a distance 2a directly over the rim of the ring. (Hint: due to cylindrical symmetry, you may choose (=0 w.l.o.g.) Express your answer as a numerical multiple of 
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.  (You will need to perform a numerical integration.)

5. (Hassani 3.31) Derive all the relations in Equations (3.44) and (3.45) in your text.
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