PHYSICS 172







       WQ 2010
 Solutions to Homework #10

1. Giancoli Chapter 31, Problem 4

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  zero.
2. Giancoli Chapter 31, Problem 6

(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 
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(b)
The charge on the pages is given by 
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  The current is the derivative of this.
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(c)
From Eq. 31-3, 
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3. Giancoli Chapter 31, Problem 11
11.
(a)
If we write the argument of the cosine function as kz + t = k(z + ct), we see that the wave is 

traveling in the  – z direction, or 
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(b)
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 are perpendicular to each other and to the direction of propagation.  At the origin, the 

electric field is pointing in the positive x direction.  Since 
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 must point in the negative z direction, 
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 must point in the the  – y direction, or 
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 The magnitude of the magnetic field is found from Eq. 31-11 as 
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4. Giancoli Chapter 31, Problem 12


The wave equation to be considered is 
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(a)
Given 
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We see that 
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 and so the wave equation is satisfied.

(b)
Given 
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This does NOT satisfy 
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 in general.

5. Giancoli Chapter 31, Problem 14

Use Eq. 31-14 to find the wavelength and frequency.

(a)
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(b)

[image: image24.wmf](

)

(

)

8

18

9

3.0010ms

    2.510Hz

0.1210m

c

cff

l

l

-

´

=®===´

´



6. Giancoli Chapter 31, Problem 18
       The length of the pulse is 
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  Use this to find the number of wavelengths in a pulse.
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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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7. Giancoli Chapter 31, Problem 20

(a)
The general form of a plane wave is given in Eq. 31-7.  For this wave, 
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Note that 
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(b)
The magnitude of the magnetic field is given by 
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  The wave is traveling in the 
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direction, and so the magnetic field must be in the 
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 direction, since the direction of travel is given by the direction of 
[image: image34.wmf].

´

EB

rr






[image: image35.wmf](

)

(

)

(

)

7

0

0

8

717

225Vm

7.5010T  

3.0010ms

ˆ

7.5010Tsin0.077m2.310rads

E

B

c

zt

-

--

===´®

´

éù

=´-´

ëû

Bj

r


_1263787199.unknown

_1263788267.unknown

_1264062913.unknown

_1264063332.unknown

_1264063465.unknown

_1264149345.unknown

_1264149366.unknown

_1264147335.unknown

_1264063461.unknown

_1264063013.unknown

_1263966177.unknown

_1263966290.unknown

_1263966322.unknown

_1263966346.unknown

_1263966221.unknown

_1263965974.unknown

_1263788003.unknown

_1263788149.unknown

_1263788170.unknown

_1263788026.unknown

_1263787723.unknown

_1263787753.unknown

_1263787473.unknown

_1263786637.unknown

_1263786886.unknown

_1263787072.unknown

_1263786786.unknown

_1263786440.unknown

_1263786618.unknown

_1243170980.unknown

_1243483513.unknown

_1243924986.unknown

_1243171134.unknown

_1243170877.unknown

