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Q1 (a) State substitution theorem. Substitute a branch with a voltage generator E/ in series with 
an impedance of j 0.4  using Substitution theorem in which the terminal conditions are 
given as 1A and 1V. Find E/. 

[2] 

 (b) State Tellegen’s theorem. Write three implications of this theorem. [3] 
    
Q2 (a) Explain V-shift and I-shift. [2] 
 (b) Consider the linear graph to define incidence matrix, cut-set and tie-set matrix and for 

the following circuit. 

 

[3] 

    
Q3 (a) Apply Laplace Transform to represent a transformer in Laplace domain.  [2] 
 (b) Write the mesh equations for the network. 

 

[3] 

    
Q4 (a) Develop the two-port equivalent circuit with one controlled voltage source to represent 

the z-parameters. 
[2] 

 (b) Verify reciprocity theorem for the following network using a current source and a 
voltmeter. 

 

[3] 

    
Q5 (a) Derive the relation for z-parameters of two port networks in terms of ABCD-parameters. [2] 
 (b) Evaluate the parameters V2/V1, I2/I1,Z21=V2/I1for the following network in s-domain. 

 

[3] 

    
Q6 (a) Illustrate driving point impedance function and transfer function for a two-port network. [2] 
 (b) Give the concept of poles and zeros. What is open circuit natural frequency (OCNF) and 

short circuit natural frequency (SCNF) for an admittance function? 
[3] 
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