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  When velocity equals zero, all energy is electric potential energy, so:  
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  Since  U  is negative, we want do 
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  It is faster at  B;  a negative charge gains speed when it moves to higher potential.  
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 charges  (The  work done in moving to either corner from infinity is the same). But this a lso means that  no net work is done is moving from one corner to the other.      
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       b)   The initial point was at a higher potential than the latter since any positive charge,  when free to move, will move from greater to lesser potential.  
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  The negative sign indicates that the work is done  on  the charge. So the work done by the  field is 
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  c)   The potential along the  x - axis is always zero, so a graph would be flat.   d)   If the two charges are interchanged, then the results of (b) and (c) still hold.  The potential is zero    
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        d)   If the charges are interchanged, then the potential is of the opposite si gn.      
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 which is the same as the potential of a point charge  – q . (Note: The two charges must be added with the correct sign.)    
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         c)   The electric field is directed away from  q  since it is a positive charge.      
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      (c)       Note that  E  and  V  are not zero at the same places.      
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    c)   Since the sphere is metal, its interior is an equipotential, and so the potential  inside is 131.3 V.      
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         c)   The electric field stays the same if the separation of the plates doubles, while the  potential between the plates doubles.      
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        c) No, the amount of charge  on the sphere is very small.      
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    b)       c)   The equipotentials are closest when the electric field is largest.        
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 EMBED Word.Document.8 \s [image: image46.emf]23.47:               a)   Equipotentials and electric field lines of two large parallel plates are shown above.         b)  The electric field lines and the equipotential lines are mutually perpendicular.      
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 EMBED Word.Document.8 \s [image: image51.emf]23.52:   From Problem   22.51, the electric field of a sphere with radius  R  and  q  distributed  uniformly over its volume is 
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          b) The fact that the electric potential energy is less than zero means that it is  energetically favourable for the crystal ions to be together.      
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               d)   The potential difference between the two cylinders is ide ntical to that in part  (b) even if the outer cylinder has no charge.      
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  That is, the finite rod acts like a point charge when you are a long way from it.           b)   From Example 23.12:      
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  Note that the work done by the field is negative, since the charge is moved AGAINST the  el ectric field.    
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 EMBED Word.Document.8 \s [image: image72.emf]23.73:   a)   The electrical potential energy for a spherical shell with uniform surface  charge density and a point charge 
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 EMBED Word.Document.8 \s [image: image74.emf]23.75:   Using the electric field from Problem 22.37, the potential difference between the  conducting sphere and insulating shell is:    
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 since it is inside a metal sphere, and thus at the  same potential as its surface.      



 EMBED Word.Document.8 \s [image: image76.emf]23.77:   Using the electric field from Problem 22.54, the potential difference between the  two faces of the uniformly charged slab is:      
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 EMBED Word.Document.8 \s [image: image79.emf]23.80:   Set the alpha particle’s kinetic energy equal to its potential energy:      
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 EMBED Word.Document.8 \s [image: image81.emf]23.82:   a)   From Problem 22.57   we have the electric field:        
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      d)   These calculation s were based on the particles’ average speed. The distribution  of speeds ensures that there are always a certain percentage with a speed greater than the  average speed, and these particles can undergo the necessary reactions in the sun’s core.      



 EMBED Word.Document.8 \s [image: image85.emf]23.86:   a)   The two daughter nuclei have half the volume of the original uranium nucleus,  so their radii are smaller by a factor of the cube root of 2:      
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    d)   We could call an atomic bomb an “electric” bomb since the electric potential  energy provides the kinetic energy of the particles.      



 EMBED Word.Document.8 \s [image: image86.emf]23.87:   Angular momentum and energy must be conserved, so:  
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  d)   Since the energy is less than zero, the system is “b ound.”   e)   The maximum separation is when the velocity is zero:      
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