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 EMBED Word.Document.8 \s [image: image42.emf]30.43:   a)           b)   Since the voltage is determined by the derivative of the current, the  V  versus  t  graph  is indeed proportional to the derivative of the current graph.      
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  The energy dissipated over the inductor (part (a)), plus the energy lost over the resistor  (part (c)), sums to the total energy output (part (b)).      
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    which is  the same as part (a).      
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  That is, the rate of energy dissipation throughout the circuit must balance over all of the  circuit elements.    
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 EMBED Word.Document.8 \s [image: image63.emf]30.64:   (a) Initially the inductor blocks current through it, so the simplified equivalent  circuit is      
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  (b) Long after S is closed, steady state is reached, so the inductor has no potential  drop across it. Si mplified circuit becomes    
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 EMBED Word.Document.8 \s [image: image65.emf]30.66:   (a) Initially the capacitor behaves like a short circuit and the inductor like an open  circuit. The simplified circuit becomes    
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      (b)   Ev entually  all  the energy in the inductor is dissipated as heat in the resistor.  
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  Below are the graphs of current and voltage found above.              
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  Below are the graphs of currents found above.          



 EMBED Word.Document.8 \s [image: image72.emf]30.73:   a)   Just after the switch is closed there is no current in the inductors. There is no  current in the resistors so there is no voltage drop across either resistor.  A  reads zero and 

V

 reads 20.0   V.          b)   After a long time the  currents are no longer changing, there is no voltage across  the inductors, and the inductors can be replaced by short - circuits. The circuit becomes  equivalent to        
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b

is zero, so the voltmeter reads zero.          c)   Use the results of problem 30.49   to combine the inductor network into its  equivalent:      
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 EMBED Word.Document.8 \s [image: image73.emf]30.74:   (a)   Steady state: 
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 EMBED Word.Document.8 \s [image: image74.emf]30.75:   a)   Using Kirchhoff’s Rules:  

and , 0

1

1 1 1

R

ε

i R i ε

   

   

). 1 ( 0

) (

2

2 2 2

2

2

t L R

e

R

i R i

dt

di

L



     





      b)   After a long time, 
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 and the current drops off.       d)   A 40 - W   light bulb implies 
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 EMBED Word.Document.8 \s [image: image75.emf]30.76:   Series:
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  To simplify the algebra let 
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 EMBED Word.Document.8 \s [image: image76.emf]30.77:   a)   Using Kirchhoff’s Rules on the top and bottom branches of the circuit:  
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    A good definition of a “long time” is many time constants later.       d)  
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      f)   We want to  know when the current is half its final value. We note that the current 
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is very small to begin with, and just gets smaller, so we ignore it and find:    
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 EMBED Word.Document.8 \s [image: image77.emf]30.78:   a)   Using Kirchoff’s Rules on the left and right branches:     Left:  
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      b)   Initially, with the switch just closed, 

. 0 and , 0

2 2 1

  

q

R

ε

i i

      c)   The substitution of the solutions into the circuit  equations to show that they satisfy  the equations is a somewhat tedious exercise in bookkeeping that is left to the reader.       We will show that the initial conditions are satisfied:    
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  __________________________________________________________________   Height  of Fluid   Inductance of Liquid Oxygen     Inductance of Mercury        

4 D d



      0.63024   H         0.63000   H        

2 D d



      0.63048   H         0.62999   H        

4 3D d



      0.63072   H         0.62999   H        

D d



      0.6 3096 H         0.62998 H   __________________________________________________________________   Where are used the values 

. 5

m

3

2

10 9 . 2   (Hg) and 10 52 . 1 ) O (

 

      

m

    d)   The volume gauge is much better for the liquid oxygen than the mercury because  there is an easily detectable spread of values for the liquid oxygen, but not for the mercury.          


