                                               Midterm Test 1 Spring 2008

1. Particles of charge q1 = 8 (C , q2 = 12 (C and q3 = -15 (C are placed in a line along  x-axis. The central charge  q2 is at a distance of 25 cm from each of the others.
Calculate the magnitude and direction of the net force acting on charge

 q4 =11 (C which is placed at a perpendicular distance of 15 cm from the central charge q2 .                                                                                                  (10 points)
                                                                                   q4
                                                                                   O

                                                                                      15cm       

                                                                q1O-----------O-----------Oq3
                                                                         25cm    q2   25cm

2 (a) A charged particle q = -1.5 x10-13 C  and mass 1.2 x 10-10 kg enters

   (x=0, y=0) the electric field  E = 1.2x 103 N/C  with a speed  20 x102 cm/s at an    

    angle 60 to the x-axis at  t = 0.                                                            (7 points)   
(i) Calculate the position (x,y) of the icle after 2s. ( Ignore gravitation)

(ii) Draw a graph to show the variation of velocity of the charged particle from

       t =0 to 2s.           


[image: image1]
(b) A droplet of mass 2 x 10-13 kg and charge + 3.2 x 10-19 C is in equilibrium in the   

      vertical electric field near the Earth’s surface. Calculate the magnitude of the electric   

      field.                                                                                                   (3 points)

3 (a) A very long  straight wire possesses a uniform charge per unit length , q/L.  Find an expression for the electric field  at a  point located at a distance r from the middle point of rod.                                                                                                                       (4 points)
                                                                                      . .

 (b)  A uniformly charged sphere of radius 50 cm produces a field of 4.5 x104 N/C at a distance 1.5 m measured from the center of the sphere. Calculate the charge density of the sphere.                                                                                               ( 3 points)

(c) A hollow non conducting cylinder of radius 5 cm and length 40 cm contains

     10 electrons and 3 protons.  Calculate the net electric  field on the surface of the  

      cylinder.                                                                                                         ( 3points)  
Answer:
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                                                ( End  of  test)
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