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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRE 

(NAAC Accredited) 
(Approved by AICTE, Affiliated to APJ Abdul Kalam Technological University, Kerala) 

 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

COURSE MATERIAL 

 

EET 201 CIRCUITS AND NETWORKS  

 

VISION OF THE INSTITUTION 

 

 

To mould true citizens who are millennium leaders and catalysts of change through excellence in 

education. 

 

  

MISSION OF THE INSTITUTION 

 

 

NCERC is committed to transform itself into a center of excellence in Learning and Research in 

Engineering and Frontier Technology and to impart quality education to mould technically 

competent citizens with moral integrity, social commitment and ethical values. 

  

We intend to facilitate our students to assimilate the latest technological know-how and to 
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imbibe discipline, culture and spiritually, and to mould them in to technological giants, dedicated 

research scientists and intellectual leaders of the country who can spread the beams of light and 

happiness among the poor and the underprivileged. 

 

 

 ABOUT DEPARTMENT 

⧫ Established in: 2004 

⧫ Course offered: B.Tech Electrical and Electronics Engineering 

⧫ Approved by AICTE New Delhi and Accredited by NAAC 

⧫ Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

DEPARTMENT VISION 

To excel in technical education and research in the field of Electrical & Electronics Engineering 

by imparting innovative engineering theories, concepts and practices to improve the production 

and utilization of power and energy for the betterment of the Nation.  

DEPARTMENT MISSION 

➢ To offer quality education in Electrical and Electronics Engineering and prepare the 

students for professional career and higher studies. 

➢ To create research collaboration with industries for gaining knowledge about real-time 

problems. 

➢ To prepare students with sound  technical knowledge. 

➢ To make students socially responsible. 

 

PROGRAMME EDUCATIONAL OBJECTIVES 

I. Graduates shall have the ability to work in multidisciplinary environment with good 

professional and commitment. 
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II. Graduates shall have the ability to solve the complex engineering problems by applying 

electrical, mechanical, electronics and computer knowledge and engage in lifelong learning in 

their profession. 

III. Graduates shall have the ability to lead and contribute in a team with entrepreneur skills, 

professional, social and ethical responsibilities. 

IV.     Graduates shall have ability to acquire scientific and engineering fundamentals necessary 

for higher studies and research. 

PROGRAM   OUTCOMES  

After the successful completion of the Couse, B.Tech. Electrical and Electronics 

Engineering, Graduates can able to acquire 

  

1. Engineering knowledge: Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering specialization to the 

solution of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and 

analyze complex engineering problems reaching substantiated 

conclusions using first principles of mathematics, natural sciences, and 

engineering sciences. 

3. Design/development of solutions: Design solutions for complex 

engineering problems and design system components or processes that 

meet the specified needs with appropriate consideration for the public 

health and safety, and the cultural, societal, and environmental 

considerations. 

4. Conduct investigations of complex problems: Use research-based 

knowledge and research methods including design of experiments, 

analysis and interpretation of data, and synthesis of the information to 
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provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools including prediction and 

modeling to complex engineering activities with an understanding of the 

limitations. 

6. The engineer and society: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and 

the consequent responsibilities relevant to the professional engineering 

practice. 

7. Environment and sustainability: Understand the impact of the 

professional engineering solutions in societal and environmental contexts, 

and demonstrate the knowledge of, and need for sustainable 

development. 

8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as 

a member or leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering 

activities with the engineering community and with society at large, such 

as, being able to comprehend and write effective reports and design 

documentation, make effective presentations, and give and receive clear 

instructions. 

11. Project management and finance: Demonstrate knowledge and understanding 

of the engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 
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12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

   

Program Specific Outcomes (PSO) 

  

1. Apply Science, Engineering, Mathematics through differential and Integral Calculus, 

Complex Variables to solve Electrical Engineering Problems. 

  

2.  Demonstrate proficiency in the use of software and hardware to be required to practice 

electrical engineering profession. 

  

3. Able to apply the knowledge of Ethical and Management principles required to work in a 

team as well as to lead a team. 

 COURSE OUTCOME 

After the completion of the course the student will be able to 

CO 1 Apply circuit theorems to simplify and solve complex DC and AC electric networks. 

CO 2 Analyse dynamic DC and AC circuits and develop the complete response to 

excitations. 

CO 3 Solve dynamic circuits by applying transformation to s-domain. 

CO 4 Analyse three-phase networks in Y and ∆ configurations. 

Solve series /parallel resonant circuits. 

CO 5 Develop the representation of two-port networks using network parameters and 

analyse. 

 

 

CO VS PO’S AND PSO’S MAPPING 
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CO PO1 PO2 PO

3 

PO

4 

PO5 PO6 PO7 PO8 PO9 PO10 PO11 P

O

12 

P

S0

1 

PS

02 

PS

03 

CO 1 3 3 3 3 3 2 - - - - 2 2 3 3 - 

CO 2 3 3 3 3 3 2 - - - - 2 2 3 3 - 

CO 3 3 3 3 3 3 2 - - - - 2 2 3 3 - 

CO 4 3 3 3 3 3 2 - - - - 2 2 3 3 - 

CO 5 3 3 3 3 3 2 - - - - 2 2 3 3 - 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 

 

 

 

SYLLABUS 

Module 1  

 

Circuit theorems: DC and Sinusoidal steady state analysis of circuits with dependent and  

independent sources applying Superposition principle, Source transformation, Thevenin’s,  

Norton’s and Maximum Power Transfer theorems - Reciprocity theorem.  

 

Module 2  

 

Analysis of first and second order dynamic circuits: Formulation of dynamic equations of  

RL, RC and RLC series and parallel networks with dc excitation and initial conditions and  

complete solution using Laplace Transforms - Time constant - Complete solution of RL, RC  

and RLC circuits with sinusoidal excitation using Laplace Transforms – Damping ratio –  

Over damped, under damped, critically damped and undamped RLC networks.  

 

Module 3  

 

Transformed circuits in s-domain: Transform impedance/admittance of R, L and C - Mesh  

analysis and node analysis of transformed circuits in s-domain. Transfer Function  

representation – Poles and zeros.  
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Analysis of Coupled Circuits: – Dot polarity convention – Sinusoidal steady state analysis  

of coupled circuits - Linear Transformer as a coupled circuit - Analysis of coupled circuits in  

s-domain.  

 

Module 4  

 

Three phase networks and resonance:Complex Power in sinusoidal steady state. Steady  

state analysis of three-phase three-wire and four-wire unbalanced Y circuits, Unbalanced  

Delta circuit, Neutral shift.  

Resonance in Series and Parallel RLC circuits – Quality factor – Bandwidth – Impedance Vs  

Frequency, Admittance Vs Frequency, Phase angle Vs frequency for series resonant circuit.  

 

Module 5  

 

Two port networks: Driving point and transfer functions – Z, Y, h and T parameters -  

Conditions for symmetry & reciprocity – relationship between parameter sets –  

interconnections of two port networks (series, parallel and cascade) –– T-π transformation. 

 

QUESTION BANK 

Sl.No Questions KL/COL 

1 

 

 

 

 

 

 

 

 

 

2 

 

 

Evaluate  Vo in the following circuit and hence verify 

Reciprocity Theorem. 

 

 
 

 

 

Using Norton Theorem, determine the current flowing 

through 5 ohm resistor in the circuit shown in figure. 

 

K5/CO1 

 

 

 

 

 

 

 

 

 

K3/CO1 
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3 

 

 

 

 

4 

In a series RL circuit, the source voltage is V(t) = 50 

sin250t V, R= 25 ohm and L =0.005H. Determine the 

transient current when the switch is closed at t=0. Assume 

zero initial conditions. 

 

In a series RLC circuit, the source voltage is V(t) = 50  V, 

R= 35 ohm and L =0.05H. Determine the transient current 

when the switch is closed at t=0. Assume initial charge on 

the inductor as 3A and initial charge on the capacitor as 

0.001C. 

 

K3/CO2 

 

 

 

 

K3/CO2 

 

 

 

 

5 

 

 

 

 

6 

For the given network function, draw the pole-zero plot 

and evaluate the stability of the system. 

I(s)  = 3s /((s+1)(s+3)) 

 

 

Evaluate the transfer impedance of the given network . 

Calculate Voltage and Current Transfer Ratio. 

 

 
 

 

K5/CO3 

 

 

 

 

K5/CO3 

 

7 

 

In the following circuit, verify Superposition Theorem and 

evaluate current through 4ohm resistor. Voltage source in 

K5/CO1 
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8 

 

 

loop 2 is 6 angle 10 degree volts . 

 

 
 

 

 

Using Thevenin’s Theorem, evaluate  the current flowing 

through 5 ohm resistor in the circuit shown in figure. 

 

 
 

 

 

 

 

 

 

 

 

K5/CO1 

9 

 

 

 

 

10 

In a series RL circuit, the source voltage is V(t) = 20 

sin300t V, R= 18 ohm and L =0.05H. Determine the 

transient current when the switch is closed at t=0. Assume 

zero initial conditions. 

 

In a series RLC circuit, the source voltage is V(t) = 40  V, 

R= 25 ohm and L =0.08H. Evaluate the transient current 

when the switch is closed at t=0. Assume initial charge on 

the inductor as 2A and initial charge on the capacitor as 

0.002C. 

 

K3/CO2 

 

 

 

 

K5/CO2 

 

 

 

 

11 

 

 

 

 

 

For the given network function, draw the pole-zero plot 

and evaluate the stability of the system. 

N(s)  = (2s+1) / (4 (s2+5s+6) )  . Calculate the number of 

poles and zeros at infinity. 

 

 

K5/CO3 
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12 Evaluate   i)  Vi(s) / Ii(s)    ii ) Vo(s) / Ii(s) for the given 

network. 

 

 
 

 

 

 

 

K5/CO3 

 

13 

 

 

 

 

 

 

 

 

 

14 

 

 

In the following circuit, verify Norton Theorem across the 

terminal PQ. 

 
 

 

 

Using Thevenin’s Theorem, evaluate  the current flowing 

through  6 ohm resistor in the circuit shown in figure. 

 

 
 

K4/CO1 

 

 

 

 

 

 

 

 

 

K5/CO1 

15 

 

 

 

 

16 

In a series RL circuit, the source voltage is V(t) = 20 

sin300t V, R= 18 ohm and L =0.05H. Determine the 

transient current when the switch is closed at t=0. Assume 

zero initial conditions. 

 

In a series RLC circuit, the source voltage is V(t) = 40  V, 

K3/CO2 

 

 

 

 

K5/CO2 
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R= 25 ohm and L =0.08H. Evaluate the transient current 

when the switch is closed at t=0. Assume initial charge on 

the inductor as 2A and initial charge on the capacitor as 

0.002C. 

 

 

 

 

 

17 

 

 

 

 

 

18 

For the given network function, draw the pole-zero plot 

and evaluate the stability of the system. 

N(s)  = (s2+s+2) / (s3+3s2+4s+2)  . Calculate the number 

of poles and zeros at infinity. 

 

 

Evaluate   i)  Vi(s) / Ii(s)    ii ) Vo(s) / Ii(s) for the given 

network. 

 

 
 

 

 

K5/CO3 

 

 

 

 

 

 

K5/CO3 

 

 

19 

 

 

 

 

 

 

 

20 

 

 

 

A balanced three phase source of 400 V , 50 Hz supplies 

an unbalanced three phase load through an line has 

impedance of 0.1+j0.3Ώ , 2+j5 Ώ and 8+j6 Ώ . Determine 

line voltage , phase voltage, neutral - shift voltage, wire 

currents (line currents ) , active power, reactive power, 

apparent power and power factor. 

 

 

A balanced three –phase system supplies an unbalanced 

delta – connected load made up of three resistors 200 ohm 

400 ohm and 500 ohm and a coil having an inductance of 

 

K6/CO4 

 

 

 

 

 

 

 

 

K6/CO4 
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21 

 

 

 

 

22 

 

 

 

 

 

 

 

 

0.3H with negligible resistance. The line – to – line 

voltage is 100V and the supply frequency is 50Hz . 

Calculate the total power in the system and the total volt – 

ampere (reactive) 

 

 

Determine the Transmission parameters and Y parameters  

for the network. Check the condition for symmetry and 

reciprocity. Z11 = 8 ohm, Z12 = 12 ohm, Z21 = 16 ohm,  

Z22 = 18 ohm. Draw the equivalent circuits. 

 

Determine the Z parameters and h parameters for the 

network. Check the condition for symmetry and 

reciprocity.  A= 3, B= 160 , C= 0.05 , D= 3. Draw the 

equivalent circuits. 

 

 

 

 

 

 

 

K6/CO5 

 

 

 

 

 

K6/CO5 

 

 

 

 

 

CONTENT BEYOND THE SYLLABUS 

 














































































































































































































































































































































































































