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1) For the pictured line charge distribution, with line charge ρl, find by integration the vector 
electric field E at “p” on the negative y axis. Your solution should be a proper “EP440” 
approach. 

2) A volume charge ρv is distributed throughout an insulating sphere with radius a, which is 
then surrounded by a thin spherical shell having surface charge ρs  and radius 2a. If the 
electric field E=0 at a radius R>2a, find an expression for ρv in terms of ρs. Find the electric 
field E in the regions of R<a and a≤R≤2a. Assume that the permittivity everywhere is equal to 
that of free space. 

3) An line charge ρl is surrounded by a conducting cylindrical shell with inner radius a and 
outer radius 2a, which is then surrounded fully by a concentric charged cylindrical 
insulating shell with uniform volume charge ρv, having inner radius 2a and outer radius 
radius 4a. If the electric field E=0 at a radius r>4a, find an expression for ρv in terms of ρl. 
Find the electric field E in the regions of r<a and a<r<2a and 2a<r<4a. Assume that the 
permittivity everywhere is equal to that of free space. Draw a picture for clarity. 

4) The charged circular ring-disk has inner radius a and outer radius b, with surface charge 
density ρs. (a) Find (by integration) the electric field E at a distance z above the center of the 
charge distribution. (b) Find (by integration) the electric potential V at the distance z. (c) 
Verify that the electric field E can be derived from the gradient of the electric potential V. 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