
















 

Year I Semester I/II 

 
NEE-101/102 INTRODUCTION TO ELECTRICAL 

ENGINEERING 
L T P: 3 0 2 Credits: 4 Type: ESC 

OBJECTIVE: 

The objective of this course is to make students learn the basic principles of DC and AC circuits, magnetic 
circuits and electromechanical energy conversion. The students will acquire a foundation of electrical 

engineering which will enable them to understand and critically interpret the primary research in electrical 

engineering. 

Course outcome 

On the successful completion of the course, students will be able to 

 

CO1 
Apply Mesh and Nodal Methods of Analysis and Network Theorem in DC 
Network 

K2, K4 

CO2 Understand and analyze the ac circuit and calculate the various parameters K2, K3, K4, K5 

CO3 
Understand and analyze the 3-phase connections of source and load, and, 

measurement of 3-phase power 
K2, K4, K5 

CO4 
  Understand the magnetic circuit with working & applications 

  and to calculate the various parameters of magnetic circuits  and 

  transformer efficiency 

K1, K2, K4, K5 

CO5 Understand the basic principles of AC & DC Machines K2, K4 

K1-Remember, K2-Understand, K3-Apply, K4-Analyze, K5-Evaluate, K6-Create 

 

Course Articulation Matrix (CO-PO Matrix): NEE-101/102 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 1 3 2 - 2 - - - - 3 

CO2 3 3 1 3 2 - 2 - - - - 3 

CO3 3 3 1 3 2 - 2 - - - - 3 

CO4 3 3 1 3 2 - 2 - - - - 3 

CO5 3 3 1 3 2 - 2 - - - - 3 

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) If there is no correlation put “-”. 

 

Course Content: 

 

Module I 

DC Circuit Analysis and Network Theorems: Circuit Concepts: Concepts of Network, Active and Passive 

elements, voltage and current sources, concept of linearity and linear network, unilateral and bilateral 

elements. R L and C as linear elements. Source Transformation. Kirchhoff’s Law, loop and nodal methods of 

analysis; star – delta transformation; Network Theorems: Superposition Theorem, Thevenin’s Theorem, 

Norton’s Theorem, Maximum Power Transfer Theorem. (Simple Numerical Problems)  

 

Module II 

Steady State Analysis of Single Phase AC Circuits: Sinusoidal, Square and Triangular waveforms–average 

and effective values, form and peak factors, concept of phasors, phasor representation of sinusoidally varying 

voltage and current. Analysis of series, parallel, and series – parallel RLC Circuits: Apparent, Active & 

Reactive Powers, Power factor, causes and problems of low power factor, power factor improvement. 

Resonance in Series and Parallel Circuits. (Simple Numerical Problems) 



 

Module III  

Three Phase AC Circuits: Three Phase System – its necessity and advantages, meaning of phase  

sequence and star and delta connections, balanced supply and balanced load, line and phase voltage/  

current relations, three  phase power and its measurement. (Simple Numerical Problems) 

 

Module IV 

Magnetic Circuits and Transformer: Magnetic Circuit: Magnetic circuit concepts, analogy between  

Electric & Magnetic circuits, Magnetic circuits with DC and AC excitations, Magnetic leakage. B-H  

curve, Hysteresis and Eddy Current losses, Magnetic circuit calculations.  

Single Phase Transformer: Principle of Operation, Construction, e.m.f. equation, Power losses, efficiency.  

(Simple Numerical Problems) 

 

Module V  

Electro Mechanical Energy Conversion: Basic Principles of electro mechanical energy conversion.  

DC Machines: Types of DC machines, e.m.f. equation of generator and torque equation of motor, Speed- 

Torque characteristics of DC Series and Shunt Motors, Applications of dc motors. (Simple Numerical  

Problems).  

Three Phase Induction Motor: Types, Principle of Operation, Slip – torque Characteristics, applications.  

(Simple Numerical Problems)  

List of Experiments: 

1. Verification of Kirchhoff’s laws.  

2. Verification of Superposition Theorem. 

3. Verification of Thevenin’s Theorem. 

4. Verification of Maximum Power Transfer Theorem.  

5. Measurement of power and power factor in a 1 – Ø ac series inductive circuit and study improvement 

of power factor using capacitor.  

6. Study of phenomenon of resonance in RLC series circuit and obtain the resonant frequency.  
7. Measurement of power in 3 – Ø circuit by Two Wattmeter method and determination of its power 

factor. 

8. Determination of parameter of ac 1 – Ø series RLC Circuit.  

9. Determination of Efficiency by load test of a 1 – Ø Transformer.  

10. To study running and speed reversal of a 3 – Ø induction motor and record its speed in both direction.  

         

         Note: 

a. Department may add any three experiments in the above list. 

b. Minimum eight experiments are to be performed out of the above list. 

 

  Text books: 

1. V. Del Toro, “Principles of Electrical Engineering” Prentice Hall International, 2015. 

2. I. J. Nagarath, “Basic Electrical Engineering” Tata Mc - Graw Hill, 2019.  
3. A. E. Fitzgerald, D. Higginbotham & A. Grabel, “Basic Electrical Engineering” Mc - Graw 

Hill, 1981.  

4. B. L. Theraja and A. K. Theraja, “Basic Electrical Engineering”, 1999. 

 

   Reference books: 

1. Edward Hughes, “Electrical Technology”, Longman Scientific & Technical, 1995.   

2. T. K. Nagsarkar & M. S. Sukhija, “Basic Electrical Engineering” Oxford University Press, 
2017.  

3. H. Cotton, “Advanced Electrical Technology” Wheeler Publishing, 2011.  

4. W. H. Hayt & J. E. Kennely, “Engineering Circuit Analysis” Mc-Graw Hill, 2011. 



 

    NPTEL web links: 
1. https://nptel.ac.in/courses/108105112 

2. https://nptel.ac.in/courses/108105053 

 
 

     Evaluation Scheme: 

 

S. 

No.  

Course 

Type 

Subject 

Code  

Course title Credits 

(L T P) 

Sessional Marks ESM Total 

Marks 

MSE TA Lab Total 

1 ESC NEE 

101/102 

Introduction 

to Electrical 

Engineering  

4(3-0-2) 15 20 15 50 50 100 

 






























































































































































































