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For the following circuit as shown, answer that following questions.  

 
(1) Find the impedance between terminal A and B at frequency ω.        (30%) 
(2) Find the frequency ω0 at which the impedance between terminal A and B is zero.    (10%) 
(3) Find the frequency range at which the impedance between terminal A and B behave like an inductor. 
                    (30%)  
(4) Find the frequency range at which the impedance between terminal A and B behave like an capacitor.
                    (30%)  
Solution: 
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(b) 
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(c) 
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If the impedance )( ωjZ  is like a inductor 'Ljω , 

Case (1): 

The conditions of 0
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21 >−+ LCCωCC  are must satisfied simultaneously,  

1

1

LC
>⇒ω  and 

21

21

1
0

CC

CC
L

+

<< ω  

Because 
1

21

21 C
CC

CC <
+

, thus 
1

21

21

11

LC
CC

CC
L

>

+

, 

Thus in this case, the completed region is 
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Case (2): 

The conditions of 0
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Thus in this case, the completed region is none. 
 

By case (1) and (2), the total region is 
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(d) 

If the impedance )( ωjZ  is like a capacitor 
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Case (3): 

The conditions of 0
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21 <−+ LCCωCC  are must satisfied simultaneously,  
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In this case, the completed region is 
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Case (4): 

The conditions of 0
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21 >−+ LCCωCC  are must satisfied simultaneously,  
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In this case, the completed region is 
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By case (3) and (4),, the total regions are 
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(1) ZAB =                                                                      , (2) ω0 =                                                                      , 
 
 
(3)                                                                              , (4)                                                                              . 


