Fields and Waves I

Homework #5

Fall 2005

1. A 50 cm x 50 cm square loop is located so that one of its sides is parallel to a long straight conductor which is 30 cm away.  The square is in the plane of the conductor.  There are 
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Wb of magnetic flux linking the loop.  Find the current in the conductor.





2. An ammeter is constructed with a permanent magnet and a coil.  The permanent magnet produces a field of 0.6T in the air gap.  The moving coil has 60 turns.  The moving part is on a magnetic cylinder that is 15mm in diameter and 20 mm long.  This cylinder is fixed through a torsional spring with spring constant of 
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.  If the deflection of the needle is 60 degrees, find the current.
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3. A long cylindrical conductor carries has an internal magnetic field 
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, find the current density in the conductor.

4. In an electron beam of radius b, the current density is given by 
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 for ( r < b). Find the magnetic field inside the beam.

5. The biological effects of power line magnetic fields have been getting a lot of press.  Let’s  see how bad these are.  Assume you are 20 meters from a 3 phase tower and the 3 conductors are 15 meters off the ground.   
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In a 3 phase system the currents instantaneously sum to zero, so let’s say that the center conductor has peak current of 1000A.  The conductors to the right and left have current of -500 A.  

a)Find the magnetic flux density at the observer. 

b) Now let’s compare this to the field we see from a light bulb.  Assume the 100 W bulb carries 1 Ampere and it is approximately a circular loop of wire with a 5 cm diameter.  If you are 1 meter away from the bulb (on the axis of the loop), what is the flux density at your location?

c) Find  the force per meter on the 3 conductors.
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