Fields and Waves I

Fall 2005

Homework 6

1. We have a gapped core with cross-sectional area 
[image: image1.wmf]32

2.010

Am

-

=´

, length 
[image: image2.wmf]0.95

m

=

l

 and gap 
[image: image3.wmf]3

2.510.

gm

-

=´

 There are 10 turns in the coil and we have dc current of 6 Amperes.  For 
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 find the total flux and the inductance.  Repeat the problem for 
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2 For the core below we have voltage source producing a sinusoidal voltage.  The cross- sectional area is 
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.  The core length is 
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 The flux density in the core is 
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There are 100 turns in the coil.  Find the applied voltage.  






If the saturation curve below represents the steel in the magnetic circuit, how much current is required to produce a flux density of 1.2 T?
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3. A metal projectile of mass m  length l and resistance R is about to be launched by a rail-gun.  Assume the rails go to infinity and have no resistance and there is no friction.  There is a uniform magnetic flux density B into the page.  When the switch closes, what is the current?  What is the force?  As the projectile moves, there is an EMF induced that limits the current.  What is the maximum velocity?


Now assume we are at a steady state velocity and we apply a constant  mechanical load (force)  in the –x direction.  What is the new velocity at steady state and the current through the mass?  Do a power balance showing how the source power is being consumed.

4. A rectangular loop 10 cm by 20 cm moves away from a long wire with current I = 10 Amps at a velocity U = 5 m/sec.  The resistance of the loop is 20 Ohms and we can ignore the inductance.  

a) Find the current circulating in the loop as a function of the distance from the wire y0.

b) Repeat the problem but now the rectangular loop is stationary and the current is 
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.  Find the emf in the coil and the current.
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