Different types of charges:
Point charge: 
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Array of charges: 
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Inside conductor: 
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Ring of Charge:

[image: image4.png]



Uniform Linear charge

Density = 
[image: image5.wmf](
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Total charge Q = 
[image: image6.wmf]Qdq
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What is the electric field at P?

[image: image7.png]
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By symmetry, 

[image: image10.wmf](

)

(

)

(

)

(

)

22

22

22

2

3/2

0

22

0

2

3/2

0

22

0

3/2

22

0

0

0

cos

cos

cos

4

4

2

4

y

z

x

x

R

x

R

x

x

E

E

dEdE

xx

r

Rx

kdskdsx

dE

rr

Rx

xds

E

Rx

x

Eds

Rx

x

ER

Rx

p

p

q

q

ll

q

l

pe

l

pe

l

p

pe

=

=

=

==

+

==

+

=

+

=

+

=

+

ò

ò

rr

r

r

r

r



[image: image11.wmf](
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If x >> R,
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Infinite Line charge

[image: image13]
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Example Problem
The electric field between two conducting plates is 20,000 N/c. The plates are separated by 3mm. A proton is initially at rest on the positive plate. With what velocity will it strike the opposite plate?
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