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CHAPTER 19 

 
 

P.P.19.1 Comparing the network with that in Fig. 19.5, we observe that 
 
z12 = z21 = 3 Ω 

z22 – z12 = 0 or z22 = z12  =  3 Ω  
z11 – z12 = 4 or z11 = 4 + 3 = 7 Ω 
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P.P.19.2       (1) 211 4j6 IIV 

212 84j- IIV        (2) 
 
But   02 V

and   1111 23022302 IVIV 
 
Substituting these into (1) and (2), 

211 4j62302 III   

21 4j8302 II        (3) 
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I
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1 = –j2I2        (4) 
 
Substituting (4) into (3), 
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P.P.19.3 Consider the circuit in Fig. (a) for  and . 11y 21y
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V1 = [2+(4x6/(4+6))]I1 = 4.4 I1  
y11 = (I1/V1) = 1/4.4 = 0.2273 S 

 
By current division, 
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For  and , consider the circuit in Fig. (b). 12y 22y

 
 
 
 
 
 
 
 
 
 
V2 = [6 +(4x2/(4+2))]I2 = 7.333I2 
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2
22 V

I
y  = 1/7.333 = 0.13636 S 

 
By current division, 

I1 = [–4/(4+2)]I2 = –(2/3)I2  
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P.P.19.4 Consider the circuit in Fig (a). 

 
At node 1, 
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At node 2, 
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From (1) and (2), 
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Consider the circuit in Fig. (b).  The 3- resistor is short-circuited so that .  

Consequently, the circuit is equivalent to that shown in Fig.(c). 
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P.P.19.5 To find  and , we use the circuit in Fig. (a).  Note that the 5- 
resistor is short-circuited. 
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V1 = [2x3/(2+3)]I1 = 1.2I1 
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To get  and , we use the circuit in Fig. (b). 12h 22h

 
 
V1 = [2/(2+3)]V1 = 0.4V1   
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V2  = [5x5/(5+5)]I2 =  2.5I2   
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P.P.19.6 Our goal is to get 11in IVZ  . 
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2121111 VhIhV        (1) 
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Substituting this equation into (1) and (2), 
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P.P.19.7 We get  and  using the circuit in Fig. (a). 11g 21g
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By current division, 
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We obtain  and  using the circuit in Fig. (b). 12g 22g
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By current division, 
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P.P.19.8 To get A and C, we use the circuit in Fig. (a). 
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A = V1/V2  = (2+4)I1/(4I1) = 1.5 
 
C = I1/V2 = I1/(4I1) = 0.25 S 

 
To get B and D, we use the circuit in Fig. (b). 
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Also,  V1 = [2+(4x6/(4+6))]I1 = 4.4I1   

B = –V1/I2 = –4.4I1/(–0.4I1) = 11 Ω 
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P.P.19.9 From Eq. (19.22), 

221 105 IVV        (1) 

221 4.0 IVI        (2) 
 
At the output port, .  At the input port, 22 -10IV  11 214 IV  . 
Substituting these into (1) and (2), 

221 10-50214 III   

21 60214 II        (3) 
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Substituting (4) into (3), 
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From Table 19.1, 
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