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Course Objectives: 
The course aims to provide a comprehensive understanding of electrical engineering 
basics, encompassing circuits, components, and related laws, emphasizing safety in 
installations. It also seeks to familiarize students with electrical machines, 
semiconductor devices, and initiate them into applications in digital electronics. 
 
1 Fundamentals of Electrical and Electronics Circuits (12 hours) 

1.1 Current and potential 
1.2 Circuit components: Source, conductor, resistor, inductor, capacitor 
1.3 Ohms law 
1.4 Series and parallel circuits 
1.5 Kirchhoff’s law and its application 

1.5.1 Nodal analysis 
1.5.2 Mesh analysis 

1.6 Introduction to AC circuits and parameters 
1.6.1 Generation of AC voltage 
1.6.2 Waveforms 
1.6.3 Average value 
1.6.4 RMS value 

1.7 Single phase AC circuit analysis with R, RL, RC and RLC load 
1.8 Three phase AC circuits 

1.8.1 Waveform and advantage 
1.8.2 Line and phase quantities in star and delta connection 
1.8.3 Voltage and current computation in balance circuits 
1.8.4 Power measurement in three-phase circuits 

 
2 Electrical Machines (14 hours)  

2.1 Faraday’s law of electromagnetic induction 
2.2 Dynamically and statically induced EMFs 
2.3 Transformer 

2.3.1 Introduction of single-phase transformer 
2.3.2 Working principle of transformer 
2.3.3 Components of transformer 
2.3.4 Transformation ratio 
2.3.5 EMF equation of transformer 
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2.3.6 Types of transformers 
2.3.7 Load and no-load operation 
2.3.8 Ideal and practical transformer 
2.3.9 Losses and efficiency 
2.3.10 Applications 

2.4 Three-phase induction motor 
2.4.1 Construction 
2.4.2 Rotating magnetic field 
2.4.3 Working principle 
2.4.4 Direction of rotor and slip 
2.4.5 Types of rotors 
2.4.6 Standstill and running condition 
2.4.7 Modes of operation 
2.4.8 Torque equations 
2.4.9 Torque-slip characteristics 
2.4.10 Applications 

2.5 DC motors 
2.5.1 Construction 
2.5.2 Working principle 
2.5.3 Back EMF and its significance 
2.5.4 Power torque relationships 
2.5.5 Types of motors 
2.5.6 Losses and efficiency 
2.5.7 Applications 

2.6 Synchronous generator 
2.6.1 Construction 
2.6.2 Working principle 
2.6.3 EMF equation 
2.6.4 Applications 

 
3 Introduction to Electronics Engineering (11 hours) 

3.1 Semiconductor and doping 
3.2 Introduction to diode 
3.3 Characteristics of PN junction diode 
3.4 Half-wave and full-wave rectifiers 
3.5 Zener effect 
3.6 Zener diode and its characteristics 
3.7 Zener diode as a voltage regulator 
3.8 Bipolar junction transistor 

3.8.1 Biasing 
3.8.2 BJT as a switch 
3.8.3 BJT as an amplifier 

3.9 Introduction to digital electronics 
3.10    Logic gates and Boolean algebra 

 



4 Electrical Installations (8 hours) 

4.1 Consumer power supply system 
4.2 Overview of electrical wiring components: Switches, sockets, and 

 distribution boards 
 

4.3 Protective devices, their constructions and sizing 
4.3.1 Fuse 
4.3.2 MCB 
4.3.3 MCCB 

4.4 Wires and power cable  
4.5 Types of wiring system 
4.6 Determination of size of conductor 
4.7 Earthing system and its importance 
4.8 Electrical safety rules 

 
Tutorial        (15 hours) 
The tutorial sessions will focus on chapter-specific exercises aimed at enhancing 
understanding and application in electrical and electronics engineering            
 

  
 

 

Practical  (22.5 hours) 
1. Verification of Ohms law and Kirchhoff’s law 
2. Measurement of AC quantities using oscilloscope and study phase relation 

of RL and RC load 
3. Measurement of line, phase and power in three-phase balanced load 
4. Load test on single phase transformer and T-S characteristics of induction 

Machine 
5. Connection of electrical installations of residential buildings 
6. To study characteristics of PN and Zener diodes and perform half-wave 

and full-wave rectifiers 
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