Physics II
Homework III                                                                                                               CHJ

Chapter 22; 16, 22, 36, 56, 68, Chapter 23; 6, 26, 34

22-16:
a)
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b) Fx = -2 
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c) At x = 0, F = 0.


d)
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22-22:
a)
The electric field of the Earth points toward the ground, so a NEGATIVE 



charge will hover above the surface.
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b) F = 
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1.38 x 107 N.  The magnitude of the charge is too great for practical use.

22-36:
For a long straight wire, 
[image: image6.wmf].
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22-56:
a)
Free body diagram as in 22-55.  Each charge still feels equal and opposite 



electric forces.

b) T = mg/cos 20º = 0.0834 N so Fe = T sin 20º = 0.0285 N = 
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(Note: r1 = 2(0.500 m) sin 20º = 0.342 m.)

c) The charges must be of the same sign, since they are repelling.

d) The charges on the spheres are made equal by connecting them with a wire, but we still have Fe = mg tan ( = 0.0453 N = 
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 where 
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 But the separation r2 is known: r2 = 2(0.500 m) sin 30º = 0.500 m.  

Hence: Q = 
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3.70 x 10 –13  C2.  By elimination, substitution and after solving the resulting quadratic equation, we find: q1 = 2.06 x 10-6 C and q2 = 1.80 x 10-7 C.

22-68:
a)
On the a-axis:  
[image: image11.wmf]=
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 And Ey = 0.


b)
If a + r = x, then 
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c)
For x >> a, 
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)

»

»

-

×

×

×

+

+

=

-

-

=

-

2

1

)

1

/

(

1

)

/

1

(

x

kqQ

x

a

a

ax

kqQ

x

a

ax

kqQ

F





[image: image15.wmf].
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 (Note that for x >> a, r = x – a ( x.) Charge distribution looks 



like appoint from far away.

23-6:
a)
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b)
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23-26:
a)
r < a, E = 
[image: image18.wmf],
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since the charge enclosed is Q.



a < r < b, E = 0, since the –Q on the inner surface of the shell cancels the 




+Q at the center of the sphere.



r > b, E = 
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 since the total enclosed charge is –2Q.


b)
The surface charge density on inner surface: 
[image: image20.wmf].
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c)
The surface charge density on the outer surface: 
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d)
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e)
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23-34:
a)
(i)
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(ii)
a < r < b, there is no net charge enclosed, so the electric field is 





zero.



(iii)
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b)
(i)
Inner charge per unit length is –a.



(ii)
Outer charge per length is +2a.
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