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 (1791–1867) 

Isaac Newton 
 (1642–1727) 



Computa(on	
  of	
  electric	
  field	
  for	
  	
  a	
  
con(nuous	
  charge	
  distribu(on	
  

In	
  general,	
  a	
  charged	
  object	
  has	
  a	
  	
  “con3nuous”	
  
charge	
  distributed	
  on	
  a	
  line,	
  a	
  surface	
  or	
  a	
  volume.	
  	
  
	
  
To	
  find	
  the	
  electric	
  field,	
  we	
  divide	
  the	
  con3nuous	
  
charge	
  distribu3on	
  into	
  infinitesimally	
  small	
  parts.	
  	
  
	
  
Each	
  infinitesimal	
  part	
  of	
  the	
  charge	
  distribu3on	
  is	
  
treated	
  as	
  a	
  point	
  charge.	
  We	
  then	
  compute	
  the	
  
electric	
  field,	
  and	
  sum	
  over	
  the	
  electric	
  fields.	
  	
  
	
  



Charge	
  Density	
  

•  Useful idea: charge density 
•  Line of charge:                  

charge per unit length  = λ	


•  Sheet of charge:                 

charge per unit area = σ	


•  Volume of charge:             

charge per unit volume =  ρ 

 

λ = Q/L 

σ = Q/A 

ρ = Q/V 



Example:	
  Field	
  on	
  Bisector	
  of	
  Charged	
  Rod	
  
•  Uniform line of charge +Q 

spread over length L 
•  What is the direction of the 

electric field at a point P on 
the perpendicular bisector? 

(a) Field is 0. 
(b) Along +y 
(c) Along +x 

• Choose symmetrically 
located elements of length dx 

•  x components of E cancel 
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Line Of Charge: Field on bisector  
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Line	
  Of	
  Charge:	
  Field	
  on	
  bisector	
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What is the field E very far away from the line (L<<a)? 
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What is field E if the line is infinitely long (L >> a)? 
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Far away, any 
“localized” charge looks 
like a point charge  





Far	
  away…	
  







Electric field due to a charged ring 
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Due to symmetry, only the vertical component of E is needed. 
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Vertical Component: 

Coulomb’s law for point 
charge recovered. 
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Idea: superpose several rings, of  
infinitesimal width dR 
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Charge per unit area 
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Charge of ring of radius R and width dR 
σπ dRRdq 2=

Electric field due to ring at point P 
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Integrating 
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Electric field due to a charged disk 

P 
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Constant value 



Summary 

•  Electric field of continuous charge distribution 
can be computed by treating its infinitesimal 
parts  as point charges, and then integrating. 

•  Far away from finite objects the field resembles 
that of a point charge. 
 

 


