
Basic Electrical and Electronics Engineering - II 
Code: ES201 
Contacts: 3L + 1T = 4 
Credits: 4 
 

Basic Electrical Engineering - II: 19L 
Electrostatics: Coulomb’s law, Electric Field Intensity, Electric field due to a group of charges, 
continuous charge distribution, Electric flux, Flux density, Electric potential, potential 
difference, Gauss’s law, proof of gauss’s law, its applications to electric field and potential 
calculation, Capacitor, capacitance of parallel plate capacitor, spherical capacitor, isolated 
spheres, concentric conductors, parallel conductors. Energy stored in a capacitor.   [5L] 
 
DC Machines: Construction, Basic concepts of winding (Lap and wave). DC generator: Principle 
of operation, EMF equation, characteristics (open circuit, load) DC motors: Principle of 
operation, Speed-torque Characteristics (shunt and series machine), starting (by 3 point 
starter), speed control (armature voltage and field control)       [6L] 
 
Single phase transformer: Core and shell type construction, EMF equation, no load and on 
load operation, phasor diagram and equivalent circuit, losses of a transformer, open and short 
circuit tests, regulation and efficiency calculation.     [4L] 
 
3 phase induction motor: Types, Construction, production of rotating field, principle of 
operation, equivalent circuit and phasor diagram, rating, torque-speed characteristics 
(qualitative only). Starter for squirrel cage and wound rotor induction motor. Brief introduction 
of speed control of 3 phase induction motor (voltage control, frequency control, resistance 
control)        [5L] 
 
Three phase system: Voltages of three balanced phase system, delta and star connection, 
relationship between line and phase quantities, phasor diagrams. Power measurement by two 
watt meters method.     [3L] 
 
General structure of electrical power system: Power generation to distribution through 
overhead lines and under ground cables with single lone diagram.      [1L] 
 

Basic Electronics Engineering - II: 20L 
Module – 1: Field Effect Transistors:    [5L] 
Concept of Field Effect Transistors (channel width modulation), Gate isolation types, JFET 
Structure and characteristics, MOSFET Structure and characteristics, depletion and 
enhancement type; CS, CG, CD configurations; CMOS: Basic Principles. 
 
Module – 2: Feed Back Amplifier, Oscillators and Operational Amplifiers:   [5L+5L = 10L] 
Concept (Block diagram), properties, positive and negative feed back, loop gain, open loop 
gain, feed back factors; topologies of feed back amplifier; effect of feed back on gain, output 
impedance, input impedance, sensitivities (qualitative), bandwidth stability; effect of positive 
feed back: instability and oscillation, condition of oscillation, Barkhausen criteria. 
Introduction to integrated circuits, operational amplified and its terminal properties; 
Application of operational amplifier; inverting and non-inverting mode of operation, Adders, 
Subtractors, Constant-gain multiplier, Voltage follower, Comparator, Integrator, Differentiator. 
 
Module – 3: Digital Electronics:     [5L] 
Introduction to binary number; Basic Boolean algebra; Logic gates and function realization with 
OPAMPs.
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