




Homework 6
Due 8 April 2004
Faraday’s Law 
1. [image: image1.wmf]B

a

a

t

y

z

=

+

(

.

$

.

$

)

sin

0

4

0

6

1000

[image: image5.emf]A coil is formed by winding N=10 turns of wire into a loop of radius a=10 [cm]. The loop is in the x-y plane with center at the origin. The loop is closed with a resistor of value R=5 [Ω]. There is a magnetic flux density given by 
[image: image11.emf] [T]. Find
[image: image6.emf]
a) The flux linking the winding

b) The EMF of the winding

c) The current in the winding

Boundary Conditions 
      2. 
A long wire wrapped solenoid has wire density n=N/l (N is the total number of    
windings and l is the length of the solenoid). The solenoid is partially filled with 
iron, µr = 2000, as shown in the two figures below. 
[image: image7.emf]
[image: image8.emf]
[image: image9.emf]

a) Determine the magnetic field intensity,
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, and the magnetic flux density, 
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 ,    
    everywhere. 


b) Indicate all boundary conditions that apply to this geometry. 


c) Determine the self-inductance of this geometry. 

Mutual Inductance
3. A solenoid with N1=1000, r1= 1 [cm] and l1=50 [cm] is concentric within a 
second coil of N2=2000, r2= 2 [cm] and l2=50 [cm]. 

a) Draw a diagram showing the coils.


b) Find the mutual inductance assuming free space conditions. 

Hint: You can assume 
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constant inside the coil in axial direction and zero for 
outside of the coil for long coils of small cross section.
Magnetic Circuits
4. The magnetic circuit shown in the figure has a C-shaped cast steel part, and a cast 
iron part. Find the current required in the 150 turn coil if the flux density in the 
cast iron is B2=0.45 [T]. 

Hint: Use the magnetization (B-H) curves to determine the magnetic field 
intensities. 
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C-shaped cast steel
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