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       b)   If the diameter is now 4.12 mm, the time can be calculated using the formula above  or comparing the ratio of the areas, and yields a time of 2 6542 s   =442   min.        c)   The drift velocity depends on the diameter of the wire as an inverse square  relationship.      
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  Since there are the same number of free 
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 as there are atoms of 
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  (see Ex. 25.1), The number of free electrons per copper atom is one.    
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       b)   Current flows, by convention, in the direction of positive charge. Thus, current  flows with 
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 toward the negative electrode.    
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  That is, four times the original resistance.      



 EMBED Word.Document.8 \s [image: image24.emf]25.25:   a)  

. m V 25 . 1

m 75 . 0

V 938 . 0

     

L

V

L

RI

L

RAJ

ρJ E

        b)  

m. 10 84 . 2

) m 75 . 0 )( m A 10 40 . 4 (

V 938 . 0

8

2 7

   



  



JL

V

L

RA

ρ

   



 EMBED Word.Document.8 \s [image: image25.emf]25.26:  

) (

0

0

i f

T T

R

R R

 





   

. C 10 35 . 1

) 484 . 1 )( C 0 . 20 C 0 . 34 (

484 . 1 512 . 1

) (

1 3

0

0

 

  

 

  







 

 

R T T

R R

i f



     



 EMBED Word.Document.8 \s [image: image26.emf]25.27: a)

. 54 . 99 ) C 5 . 11 )( C 0004 . 0 ( 100 100 ) (

1

           



f i f i i f

R T T R R R



        b)  

           



) C 8 . 25 )( C 0005 . 0 ( 0160 . 0 0160 . 0 ) (

1

f i f i i f

R T T R R R



 

. 0158 . 0



   



 EMBED Word.Document.8 \s [image: image27.emf]25.28:  

;

i

i f

i f

R

R R

T T



  

 

i

i f

i f

R

R R

T T



  

                

. C 8 . 17 C 4

) 3 . 217 )( C 0005 . 0 (

3 . 217 8 . 215

1

o o

o

 

 

  





     



 EMBED Word.Document.8 \s [image: image28.emf]25.29:   a)   If 120 strands of wire are placed side by side, we are effectively increasing the  area of the current carrier by 120. So the resistance is smaller by that factor:  
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 since there is no current there is no voltage lost over the internal  resistance.         c)   The voltmeter  reading is therefore 5.0 V since with no current flowing, it measures  the terminal voltage of the battery.      
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 EMBED Word.Document.8 \s [image: image38.emf]25.39:   a)   Nichrome wire:               b)   The Nichrome wire does obey Ohm’s Law since it is a straight line.         c)   The resistance is the voltage divided by current which is 
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 EMBED Word.Document.8 \s [image: image39.emf]25.40:   a)   Thyrite resistor:              b)   The Thyrite is non - Ohmic since the plot is curved.          c)   Calculating the resistance at each point by voltage divided by current:          
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 This value is greater than the temperature coefficient of resistivity  and  therefore is an important change caused by the length increase.      
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). (

A A

A

R R r I

R R r

I

ε

ε

   

 



  So with no ammeter:    

.   1



















 



















 







R r

R

I

R r

R R r

I

R r

I

A

A

A

A

ε

         b)   We want:    

. 0425 . 0

) 8 . 3   45 . 0 ( ) 01 . 0 ( 01 . 0 01 . 1 1

 

    



 



















 

A

A A

A

R

R r

R

R r

R

I

I

       c)   This is a maximum value, since any larger resistance makes the current even less   that it wou ld be without it. That is, since the ammeter is in series, ANY resistance it has  increases the circuit resistance and makes the reading less accurate.      



 EMBED Word.Document.8 \s [image: image71.emf]25.72:   a)   With a voltmeter in the circuit:  
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         c)   This is the minimum resistance necessary — any greater resistance leads to less  current flow and hence less potential loss over the batter y’s internal resistance.      



 EMBED Word.Document.8 \s [image: image72.emf]25.73:   a)   The line voltage, current to be drawn, and wire diameter are what must be  considered in household wiring.         b)  
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 and so  the rate of creation of electrical energy equals its rate  of dissipation.      
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         c)   The free charges are “left behind” so the left end of the rod is negatively charged,  while the right end is positively charged. Thus the right  end is at the higher potential.          d)  
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         e)   Performing the experiment in a rotational way enables one to keep the  experimental apparatus in a localized area — whereas an acceleration like that obtained in  (d), if linear, would  quickly have the apparatus moving at high speeds and large  distances.      



 EMBED Word.Document.8 \s [image: image77.emf]25.78:   a)   We need to heat the water in 6 minutes, so the heat and power required are:    
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  Now the radius of the wire can be calculated from the volume:  
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         d)   Discharged at 10 A:    
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         f)   Since the current through the internal resistance is th e same as before, there is the  same energy dissipated as in (c): 
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         g)   The energy originally supplied went into the battery and some was also lost over  the internal resistance. So the stored energy was less than was needed to ch arge it. Then   when discharging, even more energy is lost over the internal resistance, and what is left is  dissipated over the external resistor.      
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         d)   Discharged at 30 A:    
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        f)   Since the current through the internal resistance is the sam e as before, there is the  same energy dissipated as in (c): 
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        g)   Again, the energy originally supplied went into the battery and some was also lost  over the internal resistance. So the stored energy was less than was needed to c harge it.  Then when discharging, even more energy is lost over the internal resistance, and what is  left is dissipated over the external resistor. This time, at a higher current, much more  energy is lost over the internal resistance.      
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