Homework Solution
Chapter 29
Young and Freedman 13 th Edition

29.5.
Identify:   Apply Faraday’s law.

Set Up:   Let 
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 be the positive direction for 
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 Therefore, the initial flux is positive and the final flux is zero.

Execute:   (a) and (b) 
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 Since 
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 is positive and 
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 is toward us, the induced current is counterclockwise.

Evaluate:   The shorter the removal time, the larger the average induced emf.

29.7.
Identify:   Calculate the flux through the loop and apply Faraday’s law.

Set Up:   To find the total flux integrate
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over the width of the loop. The magnetic field of a long straight wire, at distance r from the wire, is 
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 The direction of
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is given by the right-hand rule.

Execute:   (a) 
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 into the page.

(b) 
[image: image10.wmf]0

.

2

B

i

dBdALdr

r

m

p

F==


(c) 
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(d) 
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(e) 
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Evaluate:   The induced emf is proportional to the rate at which the current in the long straight wire is changing
29.10.
Identify:   Rotating the coil changes the angle between it and the magnetic field, which changes the magnetic flux through it. This change induces an emf in the coil.
Set Up:   
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is the angle between the normal to the loop and
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Execute:   
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Evaluate:   The flux changes because the orientation of the coil relative to the magnetic field changes, even though the field remains constant.

29.14.
Identify:   A change in magnetic flux through a coil induces an emf in the coil.

Set Up:   The flux through a coil is
[image: image21.wmf]cos

B

NBA

f

F=

and the induced emf is
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Execute:   The flux is constant in each case, so the induced emf is zero in all cases.

Evaluate:   Even though the coil is moving within the magnetic field and has flux through it, this flux is not changing, so no emf is induced in the coil.
29.15.
Identify and Set Up:   The field of the induced current is directed to oppose the change in flux.

Execute:   (a) The field is into the page and is increasing so the flux is increasing. The field of the induced current is out of the page. To produce field out of the page the induced current is counterclockwise.

(b) The field is into the page and is decreasing so the flux is decreasing. The field of the induced current is into the page. To produce field into the page the induced current is clockwise.

(c) The field is constant so the flux is constant and there is no induced emf and no induced current.

Evaluate:   The direction of the induced current depends on the direction of the external magnetic field and whether the flux due to this field is increasing or decreasing.

29.21.
Identify:   The changing flux through the loop due to the changing magnetic field induces a current 
in the wire. 

Set Up:   The magnitude of the induced emf is 
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Execute:   
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is into the page and
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is increasing, so the field of the induced current is directed out of the page inside the loop and the induced current is counterclockwise.  
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 When 
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Evaluate:   As the field changes, the current will also change.
29.24.
Identify:   A change in magnetic flux through a coil induces an emf in the coil.

Set Up:   The flux through a coil is
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and the induced emf is
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Execute:   (a) and (c) The magnetic flux is constant, so the induced emf is zero.

(b) The area inside the field is changing. If we let x be the length (along the 30.0-cm side) in the field, then 
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Evaluate:   It is not a large flux that induces an emf, but rather a large rate of change of the flux. The induced emf in part (b) is small enough to be ignored in many instances.

29.28.
Identify:   Use the results of Example 29.5. Use the three approaches specified in the problem for determining the direction of the induced current.
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Set Up:   Let 
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 be directed into the figure, so a clockwise emf is positive.

Execute:   (a) 
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(b) (i) Let q be a positive charge in the moving bar, as shown in Figure 29.28a. The magnetic force on this charge is 
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 which points upward. This force pushes the current in a counterclockwise direction through the circuit.

(ii) 
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 is positive and is increasing in magnitude, so 
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 Then by Faraday’s law 
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 and the emf and induced current are counterclockwise.

(iii) The flux through the circuit is increasing, so the induced current must cause a magnetic field out of the paper to oppose this increase. Hence this current must flow in a counterclockwise sense, as shown in Figure 29.28b.

(c) 
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Evaluate:   All three methods agree on the direction of the induced current.
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