Physics 51

Homework Solutions

Chapter 30, Y&F, 13th Edition

30.13.
Identify:   The inductance depends only on the geometry of the object, and the resistance of the wire depends on its length.
Set Up:   
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Execute:   (a) 
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(b) 
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 The total length of the wire is 
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Evaluate:   A resistance of 
[image: image8.wmf]2
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 is large enough to be significant in a circuit.

30.14.
Identify:   The changing current induces an emf in the solenoid.

Set Up:   By definition of self-inductance, 
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 The magnitude of the induced emf is 
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Execute:   
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Evaluate:   An inductance of nearly a henry is rather large. For ordinary laboratory inductors, which are around a few millihenries, the current would have to be changing much faster to induce 7.5 mV.

30.15.
Identify:   Use the definition of inductance and the geometry of a solenoid to derive its self-inductace.
Set Up:   The magnetic field inside a solenoid is 
[image: image13.wmf]0
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 and the definition of self-inductance is 
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Execute:   (a) 
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 Combining these expressions gives 
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(b) 
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Evaluate:   This is a physically reasonable value for self-inductance.
30.19.
Identify:   A current-carrying inductor has a magnetic field inside of itself and hence stores magnetic energy.
(a) Set Up:   The magnetic field inside a solenoid is 
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(b) Set Up:   The energy density in a magnetic field is 
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Execute:   
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(c) Set Up:   The total stored energy is
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(d) Set Up:   The energy stored in an inductor is 
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Execute:   Solving for L and putting in the numbers gives
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30.24.
Identify:   With 
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 closed and 
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 open, the current builds up to a steady value. Then with 
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 closed, the current decreases exponentially.

Set Up:   The decreasing current is 
[image: image34.wmf](/)
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Execute:   (a) 
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(b) 
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Evaluate:   Typical LR circuits change rapidly compared to human time scales, so 33.8 ms is not unusual.

30.25.
Identify:   
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 The energy stored in the inductor is 
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Set Up:   The maximum current occurs after a long time and is equal to 
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(b) 
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Evaluate:   
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 The time in part (a) is 
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