                             Midterm test –October 2007
1.Two  point like  spheres ( A and B)  with  unknown charges q1 and q2 are separated                                                                   
   by a distance of 25.0 cm. The force of attraction between the charges is found to                                                                          
   be 0.4 N . Now the same charges are redistributed  on the spheres such that both  A   

   and B have equal  charge and repel each other with a force of 0.15 N.                                                                   
                                                                                                                      (10 marks)
   Calculate the initial charges q1 and q2.                        
2 (a) A solid block carrying a charge of  8.0 x 10-5 C  is placed in an electric field  

       given by:                                                                                   (4 marks)   
                             E  =    ( 3x103 N/C ) i    - ( 6 x 103 N/C )  j

      Calculate the magnitude and direction  of the force on the block.  
(b) Show that a quarter of a circular plastic rod (see fig) with uniform charge (+q )and  

     radius ( r )  produces at the center of curvature (O),the electric field of  magnitude,
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                                               (6 marks)
3. A total charge Q is distributed  non-uniformly throughout  the volume of a solid    sphere. Given that:                                                                           ( 10 Marks)                                                  

· Radius of sphere ( R )  = 0.5m

· Charge per unit volume on the sphere = ( 0.2 x 10-6 
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            ( r is the distance from the center  of sphere measured in  meter).

           Calculate -

           ( a )   the magnitude of total charge Q on the sphere.

           ( b)    the electric field  at a distance  of  (i)  r =  0.1m , (ii) r = 0.5 m,   

                    and (iii) r = 1.0m.

           ( c )   the electric flux  through the surface of the sphere. 
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