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Definition of electric potential: 

Potential energy of a system per unit charge 
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Unit most 
commonly used for 
electric fields 

Units… Units... 
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Poten7al	  due	  to	  a	  point	  charge:	  

Change	  in	  poten7al	  in	  bringing	  
q0	  from	  infinity	  to	  a	  point	  P.	  
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• 	  If	  charge	  is	  nega7ve,	  then	  poten7al	  is	  nega7ve.	  

• 	  At	  infinity,	  poten7al	  is	  zero,	  as	  expected	  for	  isolated	  sources.	  
• 	  For	  several	  charges,	  poten7als	  are	  simply	  superposed:	  
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As	  was	  the	  case	  with	  electric	  fields,	  the	  poten7al	  outside	  a	  charged	  sphere	  or	  charged	  
shell	  coincides	  with	  the	  poten7al	  of	  a	  point	  charge	  at	  the	  origin.	  	  





Potential due to a Dipole 

At point P, the total potential is due to that of +q and -q 
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If point P is at “infinity” or r >> d, then in this 
approximation we can consider fig (b): 
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Electric dipole: defined as p = d q 
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Induced	  dipole	  
	  
As	  we	  discussed,	  some	  molecules	  (H20)	  have	  a	  permanent	  dipolar	  nature.	  
Others	  do	  not,	  the	  distribu7on	  of	  electrons	  is	  spherical	  and	  its	  center	  coincides	  
with	  the	  center	  of	  the	  	  nucleus.	  
	  
	  

But	  when	  a	  field	  is	  applied,	  a	  dipole	  moment	  is	  induced	  



Poten7al	  due	  to	  con7nuous	  distribu7ons	  of	  charge	  

Like for electric fields, you break it up into  
small pieces, treat each little piece like a point 
charge, and add up the resulting potentials. 
Unlike 
electric fields, you superpose the potentials as 
scalars, not vectors.    
 
So it is messy, but a bit simpler. 



Potential due to continuous distributions of charge 

Strategy: same as for field calculations, break up into infinitesimal 
pieces, integrate. It is easier than for the field, since the potential 
is a scalar. 
Example: charged rod 
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Since the argument of log is greater than unity, 
V is always positive 
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Potential due to a charged disk 

  

Consider a charged disk of radius R with a uniform  
charge density. We wish to compute the potential at point P 
lying on the central axis of the disk.  

We consider a differential element of radius R’ 
 and width dR’, enclosing a surface area  
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Enclosed charge: 

This enclosed charge leads to the potential: 

We can then integrate this potential from 0 to R to get the  
net potential due to the disk:  
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Example 

All the charge is at the same distance R from C, so the potential 
at C is, 

R
Q

R
Q

R
QV

00 4
56

4
1

πεπε
−=⎟

⎠
⎞

⎜
⎝
⎛ −=

All the charge is at the same distance  from P, so the potential 
at P is, 
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Summary	  

•  Like	  electric	  fields,	  poten7als	  for	  configura7ons	  
involving	  many	  charges	  or	  con7nuous	  charge	  
distribu7ons	  are	  obtained	  by	  superposing.	  

•  But	  the	  superposi7on	  is	  a	  scalar	  one,	  so	  it	  is	  
usually	  easier	  to	  do	  than	  superposing	  fields.	  

•  Next	  class	  we	  will	  learn	  that	  one	  can	  obtain	  the	  	  
fields	  from	  the	  poten7als,	  so	  this	  simplifies	  
calcula7ons	  quite	  a	  bit.	  


