Fields and Waves I, Fall 2006

Homework 5

1. For the configuration below, the top conductor is charged to 100 Volts and the bottom conductor is grounded.  The material between the conductors is air. The configuration is 1 meter deep (into the page).  Use a spreadsheet to find the potential distribution.  Find the capacitance for the configuration.  Repeat the problem, but now assume that the material between the conductors is copper.  You don’t have to do another spreadsheet since the result will be exactly the same.  Find the resistance of the configuration. 


2. An air-filled  long solenoid has N turns per meter and carries I Amperes.   The cross-sectional area is S and the length is l.  Find the flux density and total flux in the solenoid.

What is the inductance of the solenoid?  

3. In the figure below we see a conductor made of 2 different materials.  There is dc current into the page in both conductors. The inner part of radius a has current density J1 and the outer conductor of radius b has current density J2 (both in the same direction).  Use Ampere’s law to find the magnetic field in the conductor.  Verify that the tangential component of H is continuous. 
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