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Fields and Waves I
Homework 7

Fall 2006
1. The magnetic moment of the earth is about 
[image: image2.wmf]222

810

Am

´·

.  The radius of the earth is 6370 km.  If we ran a wire around the earth, how much current would it take to cancel the dipole magnetic field of the earth?
2. The magnetic circuit below has 600 ampere turns.  The saturation curve for the steel has the following data, (H,B) (250,0.2), (500,0.5), (750,0.9),(1000,1.1), (1250,1.25),(1500, 1.35),(1750,1.4),(2000,1.45),(2250,1.5).  Find the magnetic flux crossing the air gap. Find the flux density in each of the sections.
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3. A toroid  with N turns, uniformly wound, has inner radius a and outer radius b with height h.  180 degrees of the magnetic circuit is air and 180 degrees is steel with relative permeability 1000.  Find the inductance of the configuration.

[image: image4]
4. A loop of wire with dimensions a x b is falling through a magnetic field that is in the z direction (out of the page). The flux density is varying linearly in the y direction.  Find the induced voltage in the loop.  If the loop has resistance R and negligible inductance current will flow. Find an expression for the force on the loop.  Comment on the direction of the force.
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