
EE2 Midterm 2 Fall 2012: 

1. 

 (a) Determine the amount of work needed to transfer two charges of 40 nC and -50 nC from 

infinity to locations (0,0,1) and (2,0,0) respectively. 

 (b) If                  in free space find the energy stored in a volume defined by 

      ,        , and       . 

2.  

 

 (a) The electric field intensity in a polyethelene (       ) filled, parallel plate capacitor is 10 

kV/m. If the distance between the plates is 1.5 mm. Calculate: 

  (a)       

                             (b)      

                             (c) The surface charge density on the plates. 

  (d) The surface charge density  (
 

  ) of polarization. 

  (e) The potential difference between the plates. 

 (b) A dielectric sphere       ,        has a      of charge placed at center. 

 

Calculate: 

  (a) The surface density of polarization charge (
 

  ) on the surface of the sphere. 

   (b) The force exerted by the charge on a       charge on the top of the sphere. 

3. 



(a) Polarization is defined as  

    
 

  
   

   

   

 

         

At a particular temperature and pressure, helium gas contains               . If a 10     field is 

applied to the gas, the average electron cloud shifts        . What is the dielectric constant (  ) of He? 

(b) A       charge is embedded in wood,     . If the charge is located at the center, find     at 

   . 

4. Given that   
                           in the accompanying figure, find   

     and   
      and the angle 

  
      makes with the  -axis. 

 

5. A spherical capacitor is made from two concentric spherical conductor separated by a dielectric ε as 

shown. Assume that charges    and –  are deposited on the inner and outer conductor respectively. 

Show that the capacitance is given by   
   
 

 
 

 

 

 . 

 

6. Write down the expressions for the following: 

 1) Continuity equation 



 2) Boundary conditions for conductor – vacuum interface. 

 3) General expression for resistance of a conductor. 

 4) Poisson’s Equation 

 5) LaPlace’s Equation 

 6) Gauss’s Law 

 7) Maxwell’s Equation 

 8) Energy stored in a capacitor 

 9) Divergence theorem 

 














