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CORE ELECTRICAL 

 

DC Circuit Analysis: Electric Circuits Laws: Basic electric circuit terminology, Ohm’s law, 

Kirchhoff’s current law (KCL) and Kirchhoff’s Voltage law (KVL), circuit parameters (resistance, 

Inductance and capacitance), series and parallel combinations of resistance, Inductance and 

capacitance , Nodal analysis. Energy Source, Ideal and Practical voltage and current sources and 

their transformation, Dependent voltage sources and dependent current sources, D.C. Circuit 

Analysis, Power and energy relations, Analysis of series and parallel DC circuits, 

Loop and Nodal methods of circuit analysis, Superposition theorem, Thevenin’s and Norton’s 

theorems, maximum Power theorem, Delta - star (Y) Transformation 

A.C. Circuit Analysis: Basic terminology and definitions, Phasor and complex number 

representation, solutions of sinusoidally excited RLC circuits, Power and energy relations in A.C. 

circuits, Applications of network theorems to A.C. circuits, Resonance in series and parallel circuits, 

Concepts of active & reactive powers. 

Steady State A.C three phases Circuits:, Concept of a 3-phase voltage, wye (Y) circuits. Delta (Δ) 

circuits, Current and voltage relations in Y and Δ Circuits, Characteristics of a 3 -phase system, 

Magnetically Coupled circuits, Mutual inductance 

Single Phase Transformers: Introduction, classification, construction, electromotive force (e. m. f.) 
equation, Equivalent circuit model, Phasor diagrams, Losses and efficiency, Voltage regulation, 
Transformer tests (polarity test, open circuit test and short circuit test), Auto-transformers 
Direct current Generators: General introduction, principles of operation of D.C Generators, 
construction of D.C Generators, Types of DC Generators, e.m.f equation, Types of windings, power 
stages and efficiency, commutation and armature reaction, characteristics of D.C Generators. 
Direct current Motors: Principles of operation of D.C Motors, construction of D.C Motors, Types of 
DC Motors, Back e.m.f and Torque equation, torque and speed of D.C Motors, characteristics of 
various types of D.C motors, speed control of D.C motors. 
Induction Motors: Construction and working principle of 3 phase Induction motors, types of rotors, 
rotating magnetic field, slip, effect of slip on rotor parameters, torque equation, torque-speed 
characteristics, effect of rotor resistance on torque-speed characteristics, Single phase induction motors, 
starting and applications 

 
PHYSICS: 

Vector Analysis, Collision of particles, Vibration and acoustics, Electromagnetic Theory, Maxwell’s 
equations, Quantum mechanics, Solid state physics, Superconductivity, Diffraction, Special Theory of 
Relativity 

 

MATHEMATICS: 

Differential Calculus, ordinary, linear and non-linear differential equations, Partial Differential 
Equations, Fourier series, Matrices 


