解答六
29.8.	Identify:   Apply Faraday’s law.

Set Up:   Let  be upward in Figure E29.8 in the textbook.

Execute:   (a) 







(b)    and 






(c) is in the direction ofsois positive. B is getting weaker, so the magnitude of the flux is decreasing and  Faraday’s law therefore saysSincethe induced current must flow counterclockwise as viewed from above.
29.18 .	Identify:   By Lenz’s law, the induced current flows to oppose the flux change that caused it.
Set Up and Execute:   The magnetic field is outward through the round coil and is decreasing, so the magnetic field due to the induced current must also point outward to oppose this decrease. Therefore the induced current is counterclockwise.
Evaluate:   Careful! Lenz’s law does not say that the induced current flows to oppose the magnetic flux. Instead it says that the current flows to oppose the change in flux.
29.22
        [image: ]

29.37. 	Identify:   Apply Faraday’s law in the form 



Set Up:   The magnetic field of a large straight solenoid is  inside the solenoid and zero outside.  where A isthe cross-sectional area of the long straight solenoid.

Execute:   


Evaluate:   An emf is induced in the second winding even though the magnetic field of the solenoid is zero at the location of the second winding. The changing magnetic field induces an electric field outside the solenoid and that induced electric field produces the emf


	32.8.	Identify:     Apply Eqs. (32.17) and (32.19).

Set Up:   The speed of the wave is 

Execute:   (a) 

(b) 








(c)   If  then  so that  will be in the   and 




Evaluate:   The directions of  and  and of the propagation of the wave are all mutually perpendicular. The argument of the cosine is  since the wave is traveling in the  Waves for visible light have very high frequencies.
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29.23. IDENTIFY: The changing flux through the loop due [0, the cha.nging magnetic field induces a current

in the wire.

dd B 2|dB|

SET UP: The magnitude of the induced emf is |s| 7
[¢

,I=¢/R.

EXECUTE: B is into the page and @ is increasing, so the field of the induced current is directed out of
the page inside the loop and the induced current is counterclockwise.
dd B
=[5
dt it

9

= 7(0.0250 m)*(0.380 T/s*)(31*) = (2.238x 107 V/s?)r2.

I= % =(5.739x107 A/s?)r>. When B=1.33T, we have 1.33 T = (0.380 T/s*)r>, which gives

1=1.518s. Atthis#, 7=(5.739x107 A/s*)(1.5185)> =0.0132 A.
EVALUATE: As the field changes, the current will also change.
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32.9. IDENTIFY and SETUP: Compare the E(y,f) given in the problem to the general form given by
Eq. (32.17). Use the direction of propagation and of E to find the direction of B.
EXECUTE: (a) The equation for the electric field contains the factor cos(ky — f) so the wave is
traveling in the +y-direction.
®) E(y,1)=(3.60x10° Vim)kcos[ky — (10.50 x 10" rad/s)f].
Comparing to Eq. (32.17) gives »=10.50 10 rad/s
27c 27c _ 27(2.998 x10° m/s)

o=2f=""s0 A== 2 _180x10% m.
4 P ® (105010 rad/s)

©

E x B must be in the +y-direction (the

direction in which the wave is traveling). When E is
in the +z-direction then B must be in the
+x-direction, as shown in Figure 32.11.

0.50 <102 rad/s
2.998x10% m/s

=3.50x10* rad/m.





image40.png
By =3.60x10° V/m.

Egy  3.60x10° Vim
Then By, = X8 T
P = = 90810 mls

Using Eq. (32.17) and the fact that B is in the +i~direction when E is in the +k-direction,
B=+(1.20x107 T){ cos[(3.50 x10* rad/m)y — (10.50 x10'2 rad/s)r].
EVALUATE: E and B are perpendicular and oscillate in phase.

=120x107 T.
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