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Enrolment No./Seat No_______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–III EXAMINATION – WINTER 2025 

Subject Code:3132406                                                       Date:15-12-2025   
Subject Name: Circuit Theory   
Time:10:30 AM TO 01:00 PM                                                           Total Marks:70   
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.  

 

Q.1 (a) Explain in brief Steady and Transient response. 03 

 (b) Write and explain Norton Theorem. 04 

 (c) Do as directed:- 

(1) Simplify the Network shown in Fig.1 using source transformation 

for both voltage sources and find out the value of current i10. 

(2) State and explain Kirchhoff’s law. 

07 

    
Q.2 (a) Compare Node voltage analysis with Loop variable analysis in 

tabular forms. 

03 

 (b) For the circuit of Fig.2, Suppose Vin=1V, find out the value of R so that 

Vout/Vin =150. 

04 

 (c) Explain with suitable Waveforms Maximum power Transfer Theorem 

for AC circuits. Derive the equation of Maximum power for AC circuits. 

Comment on efficiency of circuit at the time of maximum power 

transfer. 

07 

  OR  

 (c) Find out the current passing through 3Ω resistor for the Fig.3 using nodal 

analysis. 

07 

Q.3 (a) Mention the initial and final condition for R, L & C components in the 

different cases. 

03 

 (b) Explain average power and complex power w.r.t. sinusoidal steady state 

analysis. 

04 

 (c) Calculate the current passing through 10Ω resistor in the network shown 

in Fig.4 using mesh current analysis. 

07 

  OR  

Q.3 (a) Explain in brief Dot Convention in coupled circuits. 03 

 (b) Why study initial condition? Enlist the advantages which 

results from this understanding of initial condition. 

04 

 (c) Obtain the value of Thevenin's equivalent voltage and Thevenin's 

equivalent resistance for the network shown in Fig.6. 

(Assume Voltage source = 10V) 

07 

Q.4 (a) Determine the Laplace transform of f(t) = e-at cosωt. 03 

 (b) Define circuit. Discuss relationship of two port variables.  04 

 (c) As shown in Fig.5(A) a series RLC circuit having zero inductor current 

and zero capacitor voltage is excited by 20V dc source. Assume value 

of R = 10 Ω, L = 2H and  C = 10µF. Switch “K” is connected in series 

with RLC. Find out i(0+) and di/dt(0+). 

07 

  OR  

Q.4 (a) Explain in brief Power triangle. 03 

 (b) Define Network. Discuss interconnections of two port networks.  04 
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 (c) In the network shown in Fig.5(B), switch “K” is moved from position 

‘a’ to ‘b’ at time t=0. Steady state having previously been attained. 

Determine value of current i(t). 

07 

Q.5 (a) Discuss concept of Duality. 03 

 (b) Obtain the pole-zero plot of the transform impedance of the network 

shown in Fig.7. 

04 

 (c) Find out the Y-parameters of the two port network shown in Fig.7(A). 07 

  OR  

Q.5 (a) Write a brief note on: - Tuned Circuit w.r.t. circuit analysis using 

Laplace transforms. 

03 

 (b) Explain ‘poles’ & ‘zeros’ with respect to circuit theory. 04 

 (c) Find out the Z-parameters of the two port network shown in Fig.8. 07 
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