
NAME: 

ELECTRICITY AND MAGNETISM I 

First Midterm Exam (Fall 2016) 

Show all your work to receive full credit 

# 1 : (10 points) 

A thick spherical shell carries charge density 

(see figure below). 
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(a) Find the electric field in the three regions: (i) r <a, (ii) a< r < b, and (iii) r > b. (4 

pts.) 

(b) Plot \E\ as a function of r, for the case b = 2a. (3 pts.) 

(c) Find the potential at the center, using infinity as your reference point. (3 pts.) 

# 2 : (10 points) 

Consider two concentric spherical shells of radii a and b. Suppose the inner one carries 

a charge q, and the outer one a charge -q (both of them uniformly distributed over the 

surface). 



(a) Obtain the electric field for (i) r <a, (ii) a< r < b, and (iii) r > b. (4 pts.) 

(b) Calculate the energy of this configuration by using W = ( Eo /2) J E 2dT. (2 pts.) 

( c) Obtain the potential for the three regions, using infinity as your reference point. (2 

pts.) 

( d) The configuration can be considered a capacitor, find the capacitance. (2 pts.) 



{ 1) IE/ 



.~~r~~*2 
{a,) r <a.. l\>evtc == 0 

a<r<h A> -a V\.e..vrc - + 

v 


