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BASIC CIRCUIT THEORY  

UNIT- 1: (12Hrs)  

SINUSOIDAL ALTERNATING WAVEFORMS: 

Definition of current and voltage. The sine wave, general format of sine wave for voltage 

or current, phase relations, average value, effective (R.M.S) values. Differences between 

A.C and D.C. Basic elements and phasors: Basic Response of R, L & C elements, 

frequency response of basic elements. (problems) 

 

UNIT-II: (12hrs) 

 PASSIVE NETWORKS: (D.C)         

Kirchhoff’s current and Voltage Law’s ,Resistor, Capacitor, and Inductor, series and 

parallel networks.R-L and R-L-C Circuits with DC inputs. Branch current method, 

Mesh Analysis, Nodal Analysis, star to delta & delta to star conversions.  

 

UNIT-III: (14hrs) 

NETWORKS THEOREMS: (D.C)                  

Superposition Theorem, Thevenin's Theorem, Norton's Theorem, Maximum Power, 

Milliman and Reciprocity theorems  (problems).  

 

UNIT-IV: (12hrs) 

RC AND RL CIRCUITS:  

Transient response of RL and RL circuits with step input, Time constants, Frequency 

response of RC and RL circuits, their action as low pass, high pass and Band pass filters. 

Passive differentiating and integrating circuits. (problems) 
 

   

UNIT-V: (10hrs) 

SERIES AND PARALLEL RESONANCE CIRCUITS:      

Series resonance and parallel resonance circuits, Q - Factor, Selectivity and band width, 

Comparison of series and parallel resonance, Tank circuit-LC oscillations. 
 

   

TEXT BOOKS: 

1. Introductory circuit Analysis (UBS Publications) ---- Robert L. Boylestad. 

2. Electronic Devices and Circuit Theory --- Robert L. Boylestad & Louis Nashelsky. 

3. Circuit Analysis by P.Gnanasivam- Pearson Education 



 

 

REFERENCE BOOKS: 

 

  1. Engineering Circuit Analysis  By:   Hayt & Kemmerly   - MG. 

  2. Networks and Systems – D.Roy Chowdary. 

  3. Unified Electronics (Circuit Analysis and Electronic Devices) by Agarwal-Arora 

      4. Electric Circuit Analysis- S.R. Paranjothi- New Age International. 

 

ELECTRONICS LAB-1 

(CIRCUIT LAB) 

Demonstration of C.R.O: Demonstration using CRO Kit - Block diagram concepts  

etc., in lab session (Using slides.)  

          (Assignments are to be given-Marks shall be allotted to this work as internal part.) 

LAB LIST: 

1. Measurements of D.C & A.C voltage, frequency using CRO 

2. Verification of Kirchhoff’s laws 

3. Thevenin’s Theorem-verification 

4. Norton's Theorem-verification 

5. Maximum Power Transfer Theorem-verification 

6. RC circuit-Frequency response (low and High pass) 

7. RL circuit-Frequency response (low and High pass) 

8. LCR series resonance circuits-Frequency response-Determination of Q and Band Width. 

9.LCR parallel resonance circuits-Frequency response-Determination of Q and Band  width 

 

Lab experiments are to be done on breadboard and simulation software (using      

multisim) and output values are to be compared and justified for variation. 
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Time: 3Hrs                                                                                                       Max. Marks:75 

 

PART – A 

Answer any FIVE questions                                                                              5X5= 25 Marks 

 

1. Define sine wave. Explain the sine wave for voltage and current. 

2. Explain Node-voltage method for analyzing an electrical network. 

3. State and prove Maximum power transfer theorem. 

4. State and prove superposition theorem. 

5. Discuss passive integrating and differentiating circuits. 

6. Distinguish between series & parallel resonance circuits. 

7. Explain transient response of RL circuit with time constant and step input 

8.  What is meant by Q- factor of a resonance circuit ? Write its importance. 

 

                                                      

PART – B 

Answer ALL Questions                                                                                    5X10=50 Marks 

 

  

9. (A) Define and derive the relation for Average and RMS value of an ac voltage source. 

                                          or 

   (B) Explain loop current method. Determine the currents I1,I2 and I3 for the    

        Network shown below.[ R1=8Ω, R2=6Ω, R3=2Ω] 
 

   
 

10. (A)   State and prove Maximum power transfer theorem and Nortons theorem.  

  

Or 

  



 

 

      (B)  State and prove Thevenin’s theorem and  

             Draw Thevenin’s equivalent circuit to find the load current for the network shown         

below.  

[V= 6Volts, R1= 2 Ω, R2=2 Ω, R3= 4Ω , RL=  4Ω ] 

             
 

11. (A) Discuss the frequency response of C-R circuit as Low pass filter &High pass filter    

or 

        (B) Explain the Transient Response of RC circuits with step input and time constant. 

 

12.  (A) Define resonance and Q factor of a LCR series circuit. Obtain the resonance    

       Frequency of a Series LCR circuit.    

     or 

  (B) Derive the resonant frequency of LCR parallel circuit and find the relation   

       between bandwidth and resonance frequency. 

 

13.  (A).State and explain Kirchoff’s law. In the given circuit find current flowing from each 

cell and in the 2 ohm resistor. 

 

(or) 

     (B).Explain the frequency response of a circuit containing inductance only.  
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