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Q.1(a) Analyze the graph of the network as in Fig. 1 and evaluate the possible tress. 
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Q.1(b) Select a suitable tree based on the obtained graph for Fig. 2 and determine the tie-
set matrix. Analyze the KVL equation from the tie-set matrix. 

 
Fig. 2 
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Q.1(c) Analyze the graph for Fig. 3 as shown below.  Select a suitable tree and obtain the (i) 
cut-set matrix and (ii) tie-set matrix. 

 
Fig. 3 
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Q.2(a) Validate the Tellegen’s Theorem for the network as in Fig. 4 with V1 = 10 V, V2 = 4V, 
V4 = 6V, I1 = I2 = 2A, I3 = 4A. 

 
Fig. 4 
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Q.2(b) Evaluate the voltage Vx In the network shown in Fig. 5 and verify the reciprocity 
theorem. 

 
Fig. 5 
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Q.3(a) Analyze the driving point admittance function and the respective pole-zero plot for 

the circuit as in Fig. 6.  

 
Fig. 6 
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Q.3(b) The Z parameters of a circuit are given by  ቂ4 1
3 3

ቃ, evaluate (i) transmission 

parameters and (ii) h-parameters. 
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Q.4(a) Test the positive realness of the function.  

𝑧(𝑠) =
𝑠ଷ + 5𝑠ଶ + 9𝑠 + 3

𝑠ଷ + 4𝑠ଶ + 7𝑠 + 9
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Q.4(b) Realize the following impedance function in both Cauer Form-I & Cauer Form-II and 
synthesize the corresponding networks. 

𝑧(𝑠) =
12𝑠ସ + 10𝑠ଶ + 1

3𝑠ଷ + 2𝑠
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Q.5(a) Considering RC series circuit with input voltage (Vi), analyze the type of filter when 
output voltage (Vo) is considered across (i) capacitor, (ii) resistor. 
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Q.5(b) Analyze the second order low pass filter using Butterworth Approximation. [5] CO5 BL1 
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