Chapter 20: Electromagnetic Induction
College Physics

Chapter 20

electromagnetic induction

Problems


9.

The angle between 
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 and the normal to the area is 
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17.

The fields due to the permanent magnet and the string are both directed to the left in the coil. As the string moves away from the coil, the magnetic field due to it in the coil decreases. To oppose this, a current flows CCW as viewed from the left in the coil to generate a field directed to the left.

29.

[image: image4.wmf]1

2

B

Er

t

D

=

D

 where r = 5.4 cm and 
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 So, at the loop, 
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This field is parallel to the motion of a charge that goes around the loop, so 
[image: image7.wmf]8.1 mN/C tangent to the loop.
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55.
Since a << R, the field inside the toroid can be considered uniform and perpendicular to the cross-sectional area 
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 So, we can consider the toroid to be a square solenoid with length 
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 The self-inductance of a solenoid is given by 
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 So, 
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57.
(a)
The magnetic field of a solenoid with N turns is given by 
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The flux through N turns, each with cross-sectional area 
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 By the definition of mutual inductance, 
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 Now, 
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(b)
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(c)
If 
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 (for small 
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So, by Faraday’s law, 
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61.
The magnetic field in the solenoid is 
[image: image24.wmf]0
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 The magnetic flux through one turn is 
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So, 
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65.
(a)
The magnetic energy density is 
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(b)
The electric energy density is 
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