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E-field due to Continuous distribution of charge
Image a continuous distribution of charge with the charge spread out smoothly over the volume of some object. What is the electric field at some point p due to this volume of charge? A very small (infinitesimal) volume of the the object has an infinitesimal charge dq.  "dq" means a "little bit of charge"  This little bit of charge dq creates an infinitesimal electric field dE.  The total electric field E at p due to all the bits of charge is 
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Example:  A semi-infinite line of charge with charge per length =  , units [] = C/m.  What is the E-field at a distance d from the end of the line, as shown? 


[image: image2]
dx = "little bit of x"  , dq = "little bit of charge"

Coulomb's Law gives us the magnitude of the field dE due to the charge dq, a distance x away:
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  =   " little bit of E due to little bit of charge dq"
Since all directions here are along the x-axis, we are only interested in dEx and can just drop the subscript x.  So instead of working with the 3D integral  
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Check units:  [] = charge/length, so [k / d] has units of  
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 . Units check!

In 2D problems where the E-field has components along x and y, break the problem up into x- and y-components.
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