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          b)   A credit card reader  is  a search coil.           c)   Data is stored in the charge measured so it is independent of time.      
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         c)   B is getting weaker, so the flux is decreasing. By Lenz’s law, the induced current  must cause an upward magnetic field to oppose the loss of flux. Therefore the induced  current must flow  counterclockwise  as viewed from above.        
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 EMBED Word.Document.8 \s [image: image15.emf]29.16:   a)   If the magnetic field is increasing into the page, the induced magnetic field  must oppose that change and point opposite the external field’s direction, thus requiring a  counterclockwise current in the loop.        b)   If the magnetic field is decre asing into the page, the induced magnetic field must  oppose that change and point in the external field’s direction, thus requiring a clockwise  current in the loop.        c)   If the magnetic field is constant, there is no changing flux, and therefore no  indu ced current in the loop.      



 EMBED Word.Document.8 \s [image: image16.emf]29.17:   a)   When the switch is opened, the magnetic field to the right decreases. Therefore  the second coil’s induced current produces its own field to the right. That means that the  current must pass through the resistor from point  a  to point  b .        b)   If  coil  B  is moved closer to coil  A , more flux passes through it toward the right.  Therefore the induced current must produce its own magnetic field to the left to oppose  the increased flux. That means that the current must pass through the resistor from poin t  b   to point  a .        c)   If the variable resistor  R  is decreased, then more current flows through coil  A , and  so a stronger magnetic field is produced, leading to more flux to the right through coil  B .  Therefore the induced current must produce its own magnetic field to the left  to oppose  the increased flux. That means that the current must pass through the resistor from point  b   to point  a .      
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       b)   Point  a  is at a higher potential than point  b , because there are more positive  charges there.      
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 EMBED Word.Document.8 \s [image: image28.emf]29.29:   a)   The induced electric field lines are concentric circles since they cause the  current to flow in circles.        b)  
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 EMBED Word.Document.8 \s [image: image38.emf]29.39: In a superconductor there is no internal magnetic field, and so there is no changing  flux and no induced emf, and no induced electric field.  
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  and so there is no current inside the material. Therefore, it must all be at the surf ace of the  cylinder.    



 EMBED Word.Document.8 \s [image: image39.emf]29.40: Unless some of the regions with resistance completely fill a cross - sectional area of  a long type - II superconducting wire, there will still be no total resistance. The regions of  no resistance provide the path for the current. Indeed, it will be like  two resistors in  parellel, where one has zero resistance and the other is non - zero. The equivalent  resistance is still zero.    



 EMBED Word.Document.8 \s [image: image40.emf]29.41:   a)   For magnetic fields less than the critical field, there is no internal magnetic  field, so:   Inside the superconductor: 
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      c)   The induced current will act to oppose the decrease in flux from the large loop.  Thus, the induced current flows counterclockwise.       d)   Three of the wires in the large loop are too far away to make a significant  contribution to the flux in the small loo p – as can be seen by comparing the distance 
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 to  the dimensions of the large loop.      
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     e)   We can ignore the self - induced currents because it takes only a very short time for  t hem to die out.      



 EMBED Word.Document.8 \s [image: image47.emf]29.48:   a)   Choose the area vector to point out of the page. Since the area and its  orientation to the magnetic field are fixed, we can write the induced emf in the 10 cm  radius loop as  
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      c)   In part (a) the flux has decreased ( i.e.,  it has become more negative) and in part (b)   the flux has increased. Both results agree with the expectations of Lenz’s law.    
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 EMBED Word.Document.8 \s [image: image51.emf]29.52:   a)   The flux through the coil is given by 
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       b)   Since the flux through the loop is decreasing, the induced current must produce a  field that goes into the page. Therefore the current flows from point 
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 EMBED Word.Document.8 \s [image: image55.emf]29.56:      The bar will experience a magnetic force due to the induced current in the loop.  According to Example 29.6, the induced voltage in the loop has a magnitude 
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       d)   Note that as the velocity increases, the acceleration decreases. The velocity will  asymptotically approach the terminal velocity 
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 Note that 

L

is the size of the bar measured in a  direction that is perpendicular to both the magnetic field and the velocity of  the bar. Since  a positive charge moving to the east would be deflected upward, the top of the bullet will  be at a higher potential.     b)   For a bullet that travels south, the induced emf is zero.     c)   In the direction parallel to the velocity the induced emf  is zero.      
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       b)  The magnetic force is strongest at the top end, closest to the current carrying wire.  Therefore, the top end, point  a , is the higher potential since the force on positive charges  is greatest there, leading to more  positives gathering at that end.        c)  If   the single bar was replaced by a rectangular loop, the edges parallel to the wire  would have no emf induced, but the edges perpendicular to the wire will have an emf  induced, just as in part (b). However, no cur rent will flow because each edge will have its  highest potential closest to the current carrying wire. It would be like having two batteries  of opposite polarity connected in a loop.    
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      b) The    potential difference between its ends is the same as the induced emf.       c) Zero, since the force acting on each end points toward the center.          
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 EMBED Word.Document.8 \s [image: image63.emf]29.64:   a)  From Example 29.7, the power required to keep the bar moving at a constant  velocity is 
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         b)  For a 50 W power dissipation we would require that the resistance be  decreased to half the previous value.          c)  Using  the resistance from part (a) and a bar length of 0.20 m        
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, the field is the same magnitude as at 
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since they are the same distance  from the center. So 
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  but upward.   At point 
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 there is no force by symmetry arguments: one cannot have one  direction picked out over any other, so the force must be zero.      
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 this contradicts Faraday’s law. Thus, we can’t have a  uniform electric field a bruptly drop to zero in a region in which the magnetic field is  constant.          
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 This is a contradiction   and violates Ampere’s Law.   See the figure on the next page.          
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       c)  The magnetic torque slows down the fall (since it opposes the gravitational torque).        d)  Some energy is lost through heat from the resistance of the loop.    
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a

θ

a r

E E E





 









2

cos

) cos ( 2 2

but cos

loop

   

          

dt

dB a

dt

dB

r

dt

dB

A

dt

d

a

E

B





 



 

2

2

2

2

loop

cos

but

2

cos

 



  

          

,

2 2

2

loop

dt

dB a

dt

dB

a

a

E

  





 which is exactly the value for a ring, obtained in  Exercise 29.29, and has no dependence on the part of the loop we pick.        c)  
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        e)  Since the loop is uniform, the resistance in length 
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a

is at a higher  potential since the current is flowing from 

c. to a
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         b)  The magnetic force on the bar must eventually equal that of gravity.       
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 which is  the same as found in part (d).    
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