Chapter 22: Electromagnetic Waves
College Physics

Chapter 22

electromagnetic waves

Problems


5.
A rod-shaped dipole antenna must be an electric dipole antenna. At a point due south of the transmitter, the EM waves are traveling due south. The electric field at this point is oriented vertically, like the antenna. The magnetic field is perpendicular to both the electric field and the direction the EM waves travel, so the magnetic field must be oriented east-west.


9.
The frequency, wavelength, and speed of EM radiation are related by 
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17.
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25.
(a)
Since the electric field depends on the value of y but not on the values of x or z, the wave moves parallel to the y-axis. The direction can be found by noting that as t increases in 
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 y must increase to maintain the relative phase. So, the wave is moving in the +y-direction.


(b)
The magnitude of the E and B fields are related by 
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. Since the electric field is in the +z-direction when 
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 and y = 0, and the wave is traveling in the +y-direction, by 
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 and the RHR, the magnetic field at 
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 must point in the +x-direction. The components are 
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35.
Since the light is initially unpolarized, the intensity of the light after passing through the first polarizer is half the initial intensity.
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The intensity after passing through the second polarizer is given by Equation (22-16b).
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Combining these equations, and using 
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, we have
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 So, 0.25 of the incident intensity is transmitted.


45.
The wavelength is
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The maximum length is half the wavelength.
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