
Homework Week 4: Gauss law and electric potential electric field relation. 

 

Question 1.   E field of infinite plane 

 

 
 

Question 2.   Integrate charge density to find Q 

The surface charge density on a sphere of radius R is        
           . 

Find           . 
 

Question 3.   Electric field of coaxial cable 

A long coaxial cable carries a uniform volume charge density  

throughout an inner cylinder (radius a) and a uniform surface charge 

density  on the outer cylinder (radius b).  The cable is overall 

electrically neutral.  Find E everywhere in space, and sketch it. 

 

 

 

 

Question 4.   Delta functions and Gauss 

The electric field outside an infinite line that runs along the z-axis is equal to 
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cylindrical coordinates. (This is derived in Griffiths Example 2.1)  

a) Find the divergence of the E field for s>0.  

b) Calculate the electric flux out of an imaginary "Gaussian" cylinder of length "L", and radius 

"a" , centered around the z axis. Do this 2 different ways to check yourself: by direct integration, 

and using Gauss' law)  

 



Question 5.   Potential in a uniformly charge solid sphere. 

Find the potential inside and outside a uniformly charge solid sphere whose radius is R and 

whose total charge is q. Use infinity as your reference point. Compute the gradient of V in each 

region, and check that it yields the correct field (problem 2.21 in Griffiths).  

 

Question 6. Impossible electrostatic fields? 

Work problem 2.20 in Griffiths.  


