
Chapter	3b	–	Problems	

(1) 2-D problem!  Two infinitely long grounded metal plates, at y=0 and y=a, are connected at x=0 

and x =b, by metal strips maintained at V=0 and V=V respectively.  Find the potential inside the 

resulting rectangular pipe. 

 

(2) 3-D problem!  A cube is grounded on the surface (length a), except for one surface that has a 

potential V.  What is the potential inside the cube? 

 

(3) More 3-D!  If the potential on a hollow sphere is given by: 
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a. Find the first 4 Legendre polynomials. 

b. Find the ���, �� in terms of Legendre polynomials. 

c. Find the functional form of the potential. 

 

(4) This is start to get hard:  A specified charge density is glue over the surface of a hollow spherical 

shell of radius R.   
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a. Using the separation of variables method, find the potential inside the sphere.  

Remember to apply boundary conditions at r=0.   

b. Using the separation of variables method, find the potential inside the sphere.  

Remember to apply boundary conditions at r=∞.   

c. (Tricky) What’s the boundary condition at the surface? 

d. What’s the final solution for V? 

e. What’s the E Field? 

 

(5) 

 



(6) 

 

  



Concept Question 
 

Name:  _________________________________________ 

 

 

What is the solution to the following differential equation? 
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One-Minute Paper 

Please answer the following questions about today’s lecture: 

1) What was the most important thing you learned today? 

 

 

2) What is the one thing that remains most unclear at the conclusion of today’s lecture? 

 

 

 

 

3) Any additional comments? 

 

 

 

 


