Work and electric field and electric potential   MJM   January 26, 2005

Recall the definition of work 


W = ( F(dr = ( F dr cos (,  or


W = ( Fx dx + ( Fy dy + ( Fz dz 

For a constant force


W = Fx (x + Fy (y + Fz (z

Also


W = (K = -(U

So for a constant force



W = Fx (x + Fy (y + Fz (z  = -(U.

Now F/q = E, and U/q = V so we divide the whole thing by q and get


W/q = Fx/q (x + Fy/q (y + Fz /q(z  = -(U/q.

or


Ex (x + Ey (y + Ez (z  = -(V = -(Vf -Vi).

If we held y and z constant, then (y = (z = 0, and


Ex (x = -(V .  (y and z constant)

Or
Ex = -(V/(x .   (y and z constant)

In the limit that (x(0 we have



 Ex = -(V/(x   [ derivative taken holding y and z constant ]

For example, if we knew V(x,y,z) = C1 ( x2 +  y2 )  we could solve for Ex:


Ex= -(V/(x = -2 C1x 


What would be the recipe for finding Ey and Ez ?

