Homework for the week of December 1st. 10th week of classes.
Ch. 31:4,6, 18, 20

4,

18.

20.

The current in the wires is the rate at which charge is accumulating on the plates and also is
the displacement current in the capacitor. Because the location in question is outside the
capacitor, use the expression for the magnetic field of a long wire.
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After the capacitor is fully charged, all currents will be zero, so the magnetic field will be

(a) The footnote on page 816 indicates that Kirchhoff’s junction rule is valid at a capacitor
plate,
and so the conduction current is the same value as the displacement current. Thus the

maximum conduction current is |35uA |

(b) The charge on the pages is given by Q = CV = Ce, coswt. The current is the derivative
of this.
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The length of the pulse is Ad = cAt. Use this to find the number of wavelengths in a pulse.
At)  (3.00 x 10°m/s)(38 x 10™"%s
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If the pulse is to be only one wavelength long, then its time duration is the period of the
wave, which is the reciprocal of the wavelength.
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(a) The general form of a plane wave is given in Eq. 31-7. For this wave,
E, =E,sin(kz - t).
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Note that Af =(81.60m)(3.661x10°Hz)=2.987x10"m/s ~ c.
(b) The magnitude of the magnetic field is given by B, = E,/c. The wave is traveling in

the k direction, and so the magnetic field must be in the j direction, since the direction

of travel is given by the direction of E x B.
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