Homework 4

Fields and Waves I

Fall 2007
1. In the configuration below, we have a rectangular conductor (inner rectangle) charged to 100 Volts in a grounded metal box (outer rectangle).  Find the capacitance per meter using the finite difference iteration method on a spreadsheet.  Check for the reasonableness of the solution. There is air in between the two conductors.
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2. A charge of -9Q is placed on the origin and one of -36Q on the x axis at x = d.  We want to place another charge on the x axis so that the system is in equilibrium.  Find the charge and location.
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3. In the above figure we see that an electric field line makes a 45 degree angle to the surface of a layered dielectric. Find the angles of the electric field in the other regions.

4. In the figure below we have a capacitor which  half of the capacitor is filled with air and half with a dielectric of relative permittivity equal to 3.  The total area of the plate is A and the spacing is d. We apply a potential difference of V between the plates.  Find the energy stored and  relate this to the capacitance. 
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