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   Electric Fields
     1. 
       A proton and an electron in a hydrogen atom are separated by about
       5.3 x 10-11 meters. What is the magnitude and direction of the
       electric field set up by the proton at the position of the
       electron? (5.1 x 1011 N/C)
   E = kq/r2 where the q value is from the charge generating the field.
   So,
   E = (8.99 x 109 Nm2/C2)(1.6 x 10-19 C)/( 5.3 x 10-11 m)2
   E = 5.1 x 1011 N/C
     2. 
       An electric field of 2.0 x 105 N/C is directed along the positive
       x-axis. Find:
         a. 
           The electric force on a proton in this field. (3.2 x 10-14 N)
         b. 
           The electric force on an electron in this field. (-3.2 x 10-14
           N)
   In this case, we already have an electric field already generated by
   some source directed along an x-axis. The force on each test charge
   can be found using E = F/qo, where is qo the magnitude of the test
   charge. F = E qo so,
   F = (2.0 x 105 N/C)(+1.6 x 10-19 C) = 3.2 x 10-14 N for the proton
   F = (2.0 x 105 N/C)(+1.6 x 10-19 C) = -3.2 x 10-14 N for the electron
   E = 5.1 x 1011 N/C
     3. 
       Define an electric field.
   An electric field is a field of influence that a charged object exerts
   on another charged object If two charged objects affect each other, a
   resultant force ensues.
     4. 
       Prove that the definition of electric field strength E = Felectric/q
       is equivalent to the equation E = kq/r2 for point charges.
   If E = F/qo, and F = kqqo/r2, then by substituting the force resultant
   from two charges into the electric field equation, we can say E = kqqo/qor2,
   where the test charges cancel out. Therefore, E = Felectric/q
     5. 
       Thunderstorms can have an electric field of up to 3.4 x 105 N/C.
       What is the magnitude of the electric force on an electron is such
       a field? (5.4 x 10-14 N/C)
   F = Eq = (3.4 x 105 N/C)( 1.6 x 10-19 C) = 5.4 x 10-14 N/C
     6. 
       An object with a net charge of 24 µC is placed in a uniform
       electric field of 610 N/C, directed vertically. What is the mass
       of the object if it floats in this electric field? (Hint: What
       force is balancing the object to make it float?) 1.5 grams
   The electric force must be balanced with the gravitational force for
   the charged object to float. If the weight =Fg = ma = mg, and Fe = Eq,
   and Fg = Fe, then mg = Eq. With a little algebra,
   mg =Eq, and m = Eq/g, so m = (610 N/C)( 24 x 10-6 C)/(9.81 m/s2) =
   0.0015 kg, or 1.5 grams
     7. 
       Calculate the charge ratios on each of the electric field
       diagrams:
   a. b c.
   
   6 lines on left, 18 on the right, therefore the charge on the right
   has 18/6, or three times the charge on the left
   6 lines on left, 18 on the right, therefore the charge on the right
   has 18/6, or three times the charge on the left
   12 lines on left, 31 on the right, therefore the charge on the right
   has 31/12, or 2.6times the charge on the left
    
   d. e
    
   .
   .
   10 lines on left, 26 on the right, therefore the charge on the right
   has 26/10 or 2.6 times the charge on the left
   6 lines on right, 31 on the right, therefore the charge on the right
   has 12/31, or 0.40 times the charge on the left
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