Fields and Waves I
Fall 2006

Homework 6

1. A solid conducting annular disk has conductivity 
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,  inner radius a and  outer radius b. The height is w.  A very thin battery is placed in the disk so that a dc current flows in the 
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 direction.  In other words there is a potential difference, V, across the battery but the current flows 360 degrees.  Find the resistance of the conductor.
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2. Helmholtz coils:  We spoke about the Helmholtz coil in class.  Consider two coils on the same z axis, each of radius a and separation d. Each coil carries current I.  Show that 
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 at the midpoint between the coils along the axis. Now show that if a = d, then 
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. Now that you are on a roll, find 
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 at the center point.  Find the field at the center point and how far (in z) we have to move for the field to change 1%.
3. In the figure below, we have a long rectangular conductor of square (1 cm x 1 cm.) cross section which is carrying 10 amperes.  The current returns through a metal box which is 10 x 6 cm.  This is sort of an off-center rectangular co-ax configuration.  Use a spreadsheet to find the inductance per meter depth of this configuration.  Assume the permeability is that of vacuum.  The 2 dimensional vector potential is satisfied by Poisson’s equation.  Set the outer boundary to A = 0. (Why?)  
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4. The magnetic circuit below has infinitely permeable steel.  The cross sectional area of all legs is A.  The small airgap is GS and the large air gap is GL

There are N turns and the current is I Amperes.  Find the flux linking the coils and the inductance of the magnetic circuit.
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