Homework #6

Fields and Waves I

Fall 2004

1. For a uniform current density 
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 in vacuum space we obtain a magnetic vector potential 
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Use Poisson’s equation to verify this result.

From the vector potential find B and H.

Use Ampere’s law to confirm this result.

2. There has been a lot of news in the past several years about the danger of living close to a high voltage transmission line because of the magnetic field. Dr. Connor was contacted last week by New York State to see if power line fields would be dangerous to snowmobile riders and if they should be restricted from areas near the power lines.  Because of the high voltage of the line, the current is relatively low.  Assume that the peak current is 500A.  In the 3 phase circuit the currents instantaneously sum to zero.  Assume the current in the center phase is peaking and the two other currents are each –250 Amperes.  What is the magnetic field seen on the ground at the edge of the right-of-way 15 meters from the center?  Now assume that you are studying Fields and Waves (stop laughing!) and you are 0.5 meters under a 100 watt light bulb which is drawing 1 Ampere.  Think of the light bulb as a circular loop of current of diameter 4 cm.  What is the field produced at your location?
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3. A flux line is entering a material and coming out the other side.  Show that the angle 
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is independent of 
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4. A power line is carrying 100 Amperes and  is located near a telephone line .We are concerned with interference on the telephone line.  There will be a voltage induced by the ac field of the power line.  Find the flux linkage per meter in the telephone line.



              I                -I





15m





2m





2m





20m





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





Telephone


line





Power


line





3m





  1m





0.25m








_1127894346.unknown

_1127894416.unknown

_1127894418.unknown

_1127894419.unknown

_1127894417.unknown

_1127894414.unknown

_1127894415.unknown

_1127894412.unknown

_1127894413.unknown

_1127894411.unknown

_1127894409.unknown

_1127893558.unknown

_1127894311.unknown

_1127893499.unknown

