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Electric Potential & Boundary Conditions 
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For several point charges 
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Electro-static Relations 
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Example:  Potential due to a rod of uniform charge 
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And total potential is 

where, 



Example:  Potential due to a rod of uniform charge 
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Change of 
Variables 



Example:  Potential due to a rod of uniform charge 
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Example:  Potential due to a rod of uniform charge 
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Z = 0, y>>L 



Exercise:  Potential due to a disc of uniform charge  
(just set up the integral) 
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Example:  Potential due to a cone of uniform charge 
(build integral) 
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ẑ

h 

 
r

dq
rdV

04

1





dadq 

da

      2
1

222
zzyx r

...x ...y

f’ 

a

df’ 

dr’   a drrd sin

...z
Or: 

 2
1

rrr

 rr 


r

   rrrr 


rr

where 

so rrrr

 222

acos222 rrrr  rr


   2
1

2
1

cos222 arzrz  rrr


so 

 
 

 2
1

cos2

sin

4

1

4

1

22
00 a

fa





 rzrz

drdrda
rdV






r


Putting it together 
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a Clean up: can express sina, cosa, 
and rmax in terms of R and h 
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2.4.1-.4.2 Work & Energy in Electrostatics T3 Contour Plots 
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Example:  Potential due to a rod of uniform charge 
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