Problem 2.7: find the electric field a distance z from a spherical shell of charge.
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we can convert to spherical polar coordinates:
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We can write 
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Let’s try to evaluate these integrals:


[image: image7.wmf](

)

(

)

(

)

(

)

(

)

p

3/2

22

pp

ˆ

zRcosz

2

R2Rzcosz

0

E2Rksind

qp

q

q

q

psqq

=

-

-+

=

=

ò

r

 

(the x and y parts vanish in the ( integration)
let 
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Case 1: R>zp (let’s keep zp >=0)

[image: image20.wmf]pp

RzRz

+=+



[image: image21.wmf]pp

RzRz

-=-



[image: image22.wmf](

)

2

2

p

2kR

z

ˆ

ˆ

E11z0z

ps

éù

=-=

ëû

r


Case 2: R<zp
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Now how much charge is enclosed for this case?
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Problem 2.8

What about a volume charge distribution, (?

From the results of the above problem, we’ve shown that the only contribution to the electric field comes from those charges that are at R<zp. Invariably, the integral over the volume charge distribution will then exclude charges outside z.
The electric field arising from charges less than zp is given by
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Thus, so long as zp<R,
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if zp>R, then
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