
Title 

Language 
Editor's Name 

Copyright 

: GATE 2024: Electrical Engineering -Guide 

ISBN 

:English 

: Vinit Garg 

Marketed by: 

: 2023 CLIP 

No part of this book may be reproduced in a retrieval system or transmitted, in any form or by any 
means, electronics, mechanical, photocopying, recording, scanning and or without the written 
permission of the Author/Publisher. 

Typeset & Published by: 
Career Launcher Infrastructure (P) Ltd. 

A-45, Mohan Cooperative Industrial Area, Near Mohan Estate Metro Station, New Delhi - 110044 

G.K. Publications (P) Ltd. 
Plot No. 9A, Sector-27A, Mathura Road, Faridabad, Haryana-121003 

:978-93-5681-178-2 
Printer's Details : Printed in India, New Delhi. 

For product information: 

Visit www.gkpublications.com or email to gkp@gkpublications.com 



GATE 
Electrical Engineering 

" Preface 

About GATE 

GATE Syllabus 
Chapter-Wise Analysis 

GENERAL APTITUDE 
Verbal Aptitude 

1. English Grammar 
Errors in Use of Articles 
Use of An' 
Use ofA' 

Use of The' 
Errors in Use of Nouns 

Errors in Use of Pronouns 

Parts of Speech 
Noun 

Pronoun 
Verb 

Adjective 
Adverb 

Preposition 
Conjunction 
Interjection 
Errors in Use of Prepositions 
Prepositions of Time 

Prepositions of Position 
Prepositions of Direction 
Other Uses of Preposition 
Words Followed by Prepositions 
Some Special Cases 
Errors in Use of Conjunctions 
Errors in Subject-verb Agreement 
Errors in the Use of Tenses 
Gerund & Infinitive 

Auxiliary Verbs 
Errors in Use of Adjectives 
Errors in Use of Adverbs 

Some More Tips of Usage 
Exercise 
- MCQ Type Questions 

Answers 
Explanations 

2. Sentence Completion 
Skill of vocabulary 
Skill of semantics and syntax 
Skill of identifying clues 

Contents 

1.1 -1.16 
1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.7 

1.7 

1.8 

1.8 

1.9 

1.9 

1.10 

1.11 
1.11 

1.13 

1.13 

1.15 

1.16 

2.1 - 2.10 
2.1 

2.1 

2.2 

(iii) 

Sentence Completion Strategies 
Thought Continuity Clues 
Parallel Idea Clues 

Thought Reversal Clues 
Cause Effect Clues 
Word Defination Clues 

Exercise 
MCQ Type Questions 

Answers 
Explanations 

3. Synonyms 
Some Important Words With Their 

Synonyms 
Exercise 
- MCQ Type Questions 
Answers 

4. Antonyms 
Plan to Answer Antonym Questions 

Exercise 

- MCQ Type Questions 
Answers 

5. Miscellaneous 

Speakers 
Jargons 
Phobias, Manias and Complexes 

Vocabulary For Reading Comprehension 
Narrative Sequence 

Words from Myths & Legends 
Words Depicting Subjects of Study 
Words from Characters of Literature 
Words from People's & Place Names 
Young Ones & Crises of Animals 
Group Terms 
Words of Foreign Origin 
Word Frequency 
Word Analogy 
Common Types of Analogy 
Odd Word Out 

Idioms & Phrases 
Exercise 

MCQ Type Questions 
Answers 

(xiv) 
(xv) 

(xxv) 
(xxvi) 

2.2 

2.3 

2.3 

2.3 

2.3 

2.4 

2.5 

2.5 

2.9 

3.1 - 3.12 
2.9 

3.1 

3.4 

3.4 

3.12 

4.1- 4,12 
4.1 

4.2 

4.2 

4.12 

5.1 - 5.26 
5.1 

5.2 

5.4 

5.4 

5.5 

5.7 

5.8 

5.9 

5.10 

5.11 

5.12 

5.13 

5.15 

5.15 

5.16 
5.17 

5.17 

5.18 

5.18 

5.26 



Analytical Aptitude 
1. Logical Reasoning Ability 1.1 - 1.50 

Reasoning 
Verbal Reasoning 
Analogy 
Classification 
Coding-Decoding 
Blood Relations 
Puzzle Test 
Direction Sense 
Logical Venn Diagrams 
Alphabetical Quibble 

Number, Ranking 
Mathematical Operations 

Logical Sequence of Words 
Decision Making 

Cubes 

Arrangements 
Clocks 

Calendars 
Deductions 
Data Suffciency 

Exercise 
MCQ Tpe Questions 
Nunertcal Type Questions 

Answers 
Explanations 

Spatial Aptitude 
1. Spatial Aptitude 

Transformations 
Geometrical Transformations 

Paper Folding and Cutting 
Pattern n 2and 3 Dimensions 

Shape Matchm in 2D & 3D Pattern 
Exercise 

MCQ Type Questions 
Ansucrs 

Explan ations 

Quantitative Aptitude 
1. Numbers, Algebra and 

Data Interpretation 
Numbers 

Time Sequence 

Numerical Relation 
HCF and LCM 

Progressions 

Polynomials 
lnequations 

Inequalities 
Data Interpretation 

Quadratic Equation with Application to 

Exercise 
MCQ Tpe Questions 
Numerica! Type Questions 

Answers 
Explanations 

1.1 

1.1 

1.6 

1.11 

1.12 

1.13 

1.15 
1.18 

1.19 

1.21 

1.21 

1.22 

1.23 

1,23 

1.25 

1.26 

1.28 

1.30 

1.31 

1.34 
1.36 

136 

1.42 

1.43 

1.44 

1.1 -1.40 
1.1 

1.4 

1.8 

1.9 

113 

I 18 

Algebraic Formulae and Their Application 1.3 

1.18 

1.39 

1.40 

1.1 - 1.18 
1.1 

11 

12 

13 

13 

1.4 

1.4 

1.4 

1.7 

1.7 
1.11 

1.12 

1.12 

(iv) 

2. Percentage and Its Applications 

Percentage 
Simple Interest and Compound Interest 
Profit and Loss 

Partnership 
Stocks and Shares 

Exercise 

MCQ Type Questions 

Answers 
Numerical Type Questions 

Explanations 
3. Speed, Time and Work 

Speed 
Unit of Measurement 

Boats and Streams 

Linear and Circular Races 
Work & Time 

Pipes and Cisterns 
Exercise 

MCQ Type Questions 

Ratio 

Numerical Type Questions 
Answers 
Explanations 

4. Ratio, Proportion and Mixtures 

Proportion 
Variation 
Mixtures and Alligations 

Exercise 
MCQ Type Questions 
Numerical Type Questions 

Answers 
Explanations 

Permutations-Combination 
Elementary Statistics 

5. Permutations-Combinations, 

Elementary Statistics and 
Probability 

Exercise 
MCQ Type Questions 
Numerical Type Questions 

2.1 -2.18 

Answers 

Relation between A.M, G.M. and H.M. 
Probability 

Explanations 
6. Miscellaneous 

Linear Equations 
Quadratic Equation 
Geometry and Mensuration 
Congruency of Triangles 
Similarity of Triangles 
Important Terms of Triangle 
Quadrilate rals 

Properties of A Rectangle 

2.1 
2.3 

2.4 
2.6 

2.7 

2.9 
2.9 

2.11 

3.1 -3.19 

2.12 
2.13 

3.1 

3.1 
3.4 
3.5 
3. 

3.0 

3.11 
3.11 
3.12 
3.14 

4.1 - 4.10 

3.14 

4.1 
4.3 

4.3 

4.4 

4.6 

4.6 

4.7 

4.8 

4.8 

5.1- 5.14 
5.1 

5.2 

5.5 

5.6 

5.8 

5.8 

5.9 

5.10 

5.10 

6.1 - 6.21 
6.1 

6.2 
6.3 
6.4 

6.4 

6.6 
6.7 

6.7 



Circles 
Mensuration 

Power and Exponents 
Logarithms 
Exercise 

MCQ Type Questions 
Numerical Type Questions 

Answers 
Explanations 

1. Linear Algebra 
Vector spaces 
Subspaces 
Spanning Set 
Determinants 
Minor 
Co-factor 
Algebra of Matrices 
Equality of Two Matrices 
Transpose of a Matrix 

ENGINEERING MATHEMATICS 

Orthogonal Matrix 
Rank of a Matrix 

Cramer's Rule 

Eigenvalues and Eigenvectors 
Cayley-Hamilton Theorem 
Solved Problems 

Exercise 
MCQ Type Questions 
Numerical Type Questions 

Answers 

Explanations 
2. Caleulus 

Functions of Single Variable Limits 
Right Hand and Left Hand Limits 
Theorems on Limits 

Continuity and Discontinuity 
Differentiability 
Mean Value Theorems 

Computing the Derivative 
Partial Derivatives 

Taylor Series 
Some Standard Integrations 
Definite Integral 
Multiple Integrals 
Change of Order of Integration 
Triple Integrals 
Partial Derivatives 

Two Variable Case 
Rules of Partial Differentiation 

Differentials 
Line Integral 
Surfaces 
Volume Integral 
Fourier Series 

Exercise 
MCQ Type Questions 
Numerical Type Questions 

Answers 

6.8 

Explanat ions 

6.9 
6.10 
6.11 

6.12 

6.12 
6.15 
6.16 

6.16 

1.1 - 1.24 
1.1 
1.2 

1.3 

1.4 

1.4 

1.4 

1.5 

1.8 
1.8 
1.9 

1.9 
1.12 

1.13 

1.13 

1.15 

1.17 

1.17 
1.19 

1.20 

1.20 

2.1-2.30 
2.1 
2.1 
2.1 
2.5 

2.5 

2,5 
2.6 
2.6 

2.8 
2.11 
2.12 
2.13 

2.14 
2.14 

2.16 
2.16 
2.16 
2.17 
2.20 

2.20 

2.21 

2.21 
2.22 
2.22 
2.24 
2.25 

2.25 

(V) 

3. Differential Equations 
I. Ordinary Differential Equation 
Type I : Variable Separation Form 
Type II : Linear Differential Equations 

Particular Integral 
Method of Variation of Parameters 

Type III : Homogeneous Differential Equations 3.2 
Type IV: Exact Differential Equations 
Integrating Factors (I.F.) 

Cauchy's Homogeneous Linear Equation 
Legendre's Homogeneous Linear Equation 
Euler-Cauchy Equations 
II. Partial Differential Equations 
Working Procedure to Solve P + Q, = R 

Exercise 
- MCQ Type Questions 

Numerical Type Questions 
Answers 
Explanations 

4. Complex Variables 
Limit ofa Complex Function 
Continuity of a Complex Function 
Derivatives of a Complex Function 
Sequence 
Limit 

Series 
Convergent Tests 
Solved Examples 

Exercise 
- MCQ Type Questions 

Numerical Type Questions 
Answers 

Explanations 

Probability 
Sampling 
Parameters 
Statistics 

Conditional Probability 
Discrete Random Variables 
Elements of Probability 
Dependent Events 
Law of Total Probability 
Bayc's Theorm 

Measures of Central Tendency 
Measures of Dispersion 
Random Variable 

Probability Distribution 
Bernouilli Trials 

Correlation 

3.1 -3.22 

Line of Regression 
Solved Examples 

Exercise 
MCQ Type Questions 
Numerical 7ype Questions 

3.1 

Answers 
Explanations 

3.2 

3.2 

3.3 

3.3 

3.5 

3.7 

3.8 

3.8 
3.8 

3.11 

3.11 

3.19 

3.19 

5. Probability and Statistics 5.1 - 5.32 

3.20 
3.21 

3.21 

4.1 -4.16 

4.1 
4.1 

4.1 

4.3 

4.3 

4.4 

4.5 

4.6 

4.10 

4.10 

4.11 

4.12 

4.12 

5.1 

5.1 

5.1 

5.1 

5.2 
5.3 

5.5 

5.5 

5.6 

5.6 

5.6 

5.9 

5.11 

5.12 

5.13 

5.16 

5.16 

5.18 

5.21 

5.21 

5.25 

5.26 

5.26 



Technical Section 
1, Electric Circuit 

Network Analysis 
Cut-Sets, Cut-Set Vectors and 
Matrices Cut-Set 
Planar Graph and Non-Planar Graph 
Network Elements 
Ohm's Law 
Coefficient of Coupling(K) 
Combination of Inductors 
Magnetic Coupled Circuit 
Network Theorems 

Wye-Delta Transformation 
Kirchoff's LAW 
Solution Methods 
Sinusoidal Steady-State Analysis 
Phasor Diagram 
Locus Diagram 
Comprasion Between Locus and 
Gircuit Diagrams 
Transient Response of AC and 
DC Network 

Time Domain Analysis of Simple 
Linear Circuits 

Time and Frequency Analysis of 
Linear Circuits 
Basic Function8 

Transient Analysis 
Network Analysis Using 
Laplace Transform 
Two Port Network 

Fourier 
Dual Networks 

Dependent Sources 
State Equations of Network 
Interconnection Between 
Two Ports Network 
Resonance 
Standard Series RLC Circuit at 
Resonances (Voltage Amplification CKT) 
Series Reson ance 

Concept of Complex Power 
Exercise 

MCQ Type Questions 

1.1 -1.119 

Numerical Type Questions 
Answers 
Explanations 

2. Electromagnetic Fields 
Elements of Vector Calculus 

1.1 

1.4 
1.6 
1.7 

1.9 

1.10 
1.10 

1.13 
1.18 
1.23 
1.26 

1.27 

1.28 
1.29 
1.30 

1.36 

1.38 

1.39 

1.40 

1.42 

1.43 

1.49 
1.51 

1.53 
1.54 

1.55 
1.57 

1.58 

1.59 

1.68 
1.78 

1.80 
1.83 
1.83 
1.98 

1.101 
1.102 

2.1 -2.31 
2.1 

Coulomb Force and Electric Field Intensity 2.2 
Coulomb's Law 2.2 

(vi) 

Electrical Field Intensity (�) 
Charge Configurations 
Electric Flux and Gauss Law 

Divergence 
Stoke's Theorem 
Maxwell's Equations for Static Fields 
Maxwell's Equations (General Set) 
Boundary Conditions 
Dielectric Interface 
Tangential Components 
Method of Electrical Image 

Mathematical Expressions of 
Various Operator 
Stoke's Theorem 

Poisson's and Laplace's Equation 
Classification of Vector Fields 

Electric Field and Potential Field 

Capacitance of Simple Configurations 
Biot-Savart's Law 

Ampere's Law 
Faraday's Law 
Lorentz Force 

Magnetomotive Force 
Magnetic Circuits 
Force in a Gap 
Magnetic Cireuit with Pivot 
Self and Mutual Inductance of Simple 

Configurations 
Exercise 

MCQ Type Questions 
Numerical Type Questions 

Answers 

Explanations 
3. Signals and Systems 

The Continuous and Discrete Time Signal 
with RMS and Average Value 

Discrete Time Periodoic Signal 

Electric Field and Potential Due to Point, Line, 
Plane and Spherical Charge Distributions 
Effect of Dielectric Medium 

Laplace Transform 
Properties of Laplace Transform 
Basic System Properties 
Causality 

Stability 
Invertibility and Inverse System 
Time Invariance 

2.2 

Continuous-Time Fourier Series 

2.9 

2.2 
2.3 
2.3 
2.4 
2.4 
2.5 

2.5 

2.5 
2.6 

2.6 

2.6 

2.7 

2.7 

2.7 

2.7 
2.8 

2.9 

2.9 

2.9 

2.9 

2.10 

2.11 

2.12 

2.14 

2.14 

2.15 

2.16 

2.16 

2.23 

2.25 

2.25 

3.1 -3.55 

3.1 

3.2 
32 

3.3 

3.4 

3.4 

34 

3.4 

3.4 

3. 

Properties of Continuous-Time Fourier Series 30 
Discrete-Time Fourier Series 
Continuous-Time Fourier Transform (CTFT) 39 
Fourier Transform of Continuous-Time 
Periodic Signals 

3.8 

39 



Properties of Continuous Time Fourier 
Transform 

Discrete-Time Fourier Transform (DTFT) 
Discrete Fourier Transform (DFT) 
Z-Transform 

Region of Convergence (ROC) 
Sampling Theorem 
Sampling Theorem for Continuous 
Time Signals 
Impulse Train Sampling of a Continuous 
Time Signals 
Zero-Order Hold Sampling 
Linear Time Invariant (LTI) System 

Response of Linear Systems to 
Random Inputs 
Continu0us-Time Linear Time 
Invariant (LTI) Systems 
Unit Impulse Response for Continuous 
Time LTI Systems 
Discrete-Time LTI Systems 
Static and Dynamic LTI Systems 
LTI Systems with and without Memory 
Invertibility of LTI Systems 
Unit-Step Response of an LTI System 
Unit Impulse Respon se of a Accumulator 
Unit-Impulse Response of an Integrator 

Exercise 

MCQ Type Questions 
Numerical Type Questions 

Answers 

Explanations 

4. Electrical Machines 
Transformer 

Phasor Diagram 
Impedance Transformation 
Equivalent Circuit of a Transformer 
Transformer Tests 

Per Unit System 
Voltage Regulation of a Transformer 
Transformer LOSses and Efficiency 

Auto Transformer 

Parallel Operation of Transformers 
Three Phase Transformer 

D.C. Machines 
Constructional Details 

Types of D.C. Generators 
Characteristics of DC Generators 

Characteristics Curves 
Conditions for Self Excitation 

Parallel Operations of D.C. Generators 
Armature Reaction 

Commutation 
DC. Motor 

Back EMF 

3.9 

Types of DC Motor 

3.11 
3.14 

3.14 

3.14 

3.17 

3.17 

Basic Construction and Principle of Working 4.1 

3.18 

3.20 

3.21 

3.21 

3.22 

3.22 

3.23 

3.25 

3.26 

3.26 

3.26 

3.26 

3.26 

3.28 

3.28 

3.44 

3.45 

3.46 

4.1 - 4.72 

4.1 

4.2 

1.2 

4.2 

4.3 

4.4 

4.4 

4.4 

4.5 

4.5 

4.8 

4.11 

4.11 

4.12 

4.12 

4.12 

4.13 

4.13 

4.13 

4.14 

4.14 

4.15 

4.15 

(vii) 

Power Stages in Generator and Motor 
Efficiency 
Testing of D.C. Machine 
Electrical Braking 
Synchronous Machine 
Construction and Working Principle 
Phasor Diagram of a Cylindrical 
Rotor Alternator 

Open Circuit and Short Circuit 
Characteristics 

Zero Power Characteristic (Z.P.F.C) and 
Potier Triangle 
Voltage Regulation of an Alternator 
Electro Magnetic Torque 
Phasor Diagram of Alternator 
Synchronous Motor Phasor Diagram 
Power Flow Equation 
Maximum Power Condition 

Power-Factor Control 
Two Reaction Theory 
Power angle Characteristics of 
Synchronous Machine 
Synchronising Power and 
Synchronising Torque 
Hunting 
Polyphase Induction Motors 
Principle of Operation 
Rotor Current and Power Factor 
Induction Motor Phasor Diagram 
Equivalent Circuit of Induction Motor 
Power Stages in Induction Motor 
Torque-Slip Characteristic 
Determination of Equivalent Circuit 
Parameters 

Starting of Polyphase Induction Machine 
Speed Control of 3 Induction Motors 

Revolving Field The ory of Single-Phase 
Induction Motors 

Approximate Equivalent Circuit 
Starting Methods of 1 -
Split Phase Starting 
Starting of 3- Induction Motor 
Approximate Circuit Model for 
Starting Conditions 
Start-Delta Startings 
Squirrel-Cage Motors 
Two-Revolving Field Theory 
(Single-Phase Motors) 
Conditions to be Satisfied for 

D.C. Shunt Generator to Build Up 
Slip Test 

Cogling and Crawling 
Shaded-Pole Motor 

Comparison Between Synchronous 
and Induction Motors 

4.18 

Induction Generator 

4.18 

4.19 

4.19 

4.20 

4.20 

4.21 

4.21 

4.22 

4.22 

4.22 
4.23 

4.23 

4.23 

4.24 

4.25 
4.25 

4.26 

4.26 

4.26 

4.27 

4.27 

Equivalent Circuit of 1 - Induction Motor 4.32 

4.27 

4.28 

4.29 

4.29 

4.30 

4.30 
4.30 

4.34 

Induction Motor 4.35 

4.31 

4.32 

4.32 

4.35 

4.36 

4.36 

4.36 
4.36 

4.37 

4.38 

4.39 

4.40 

4.40 

4.41 

4.41 

Single Phase Induction Motors 



Types of Losses and Efficiency Calculations 
of Electrical Machines 
Exercise 
- MCQ Type Questions 

Numerical Type Questions 
Answers 

Explanations 
5. Power Systems 

Electric Power Generation 
Classification of Power Stations 
Load Curves 
Variable Load Problem 
Transmission Line Parameters 
Steady-State Performance of Overhead 
Transmission Lines 
Categorisation of Transmission Lines 
Short Transmission Line 
Medium Transmission Line 
Long Transmission Lines 

Ferranti-Effect 
Sure Impedance 
Electric Field Distribution and Insulators 
Potential Distribution Over A String of 
Methods of Potential Equalization 
Cables 

Classification of Cables 

Electrostatic Stresses in a Single 
Core Cable 

Grading of Cables 
Capacitance Grading 
Intersheath Grading 
Laying of Cables 
Heating of (Sheath) Cables 
Insulation Resistance ofA Cable 
Capacitance of Cables 
Corona 

Critical Disruptive Voltage 
Corona Loss 
Radio Interference 

Distribution System 
Classification of Distribution Systenm 
Connection Schemes of 

Distribution System 
Comparision of A.C. Distribution 
and D.C. Distribution 
The Per-Unit System 
Load Flows 

Bus Analysis 
Admittance Matrix 

Bus Impedance Matrix 
Development of Load Flow Equations 
Gauss-Seidel and Newton 
Raphson Load Flow Methods 
Power Factor Improvement 
Disadvantage of Low Power Factor 

4.44 

4.45 

5.1 -5.83 

4.45 

4.62 

4.65 

4.66 

5.1 

5.1 

5.4 
5.5 

5.5 

5.10 

5.10 

5.10 

5.11 

5.13 

5.14 

5.14 

5.15 

5.16 

5.17 

5.17 

5.17 

5.18 

5.18 

5.18 

5.18 

5.19 

5.19 

5.19 

5.19 

5.19 

5.20 

5.21 
5.21 

5.21 

5.21 

5.22 

5.22 

5.24 

5.24 

5.24 

5.25 

5.25 

5.25 

5.26 

5.26 

(viii) 

Methods to Improvement Power Factor 

Economics of Power Factor Improvement s 9 
Symmetrical Components 

Type of Symmetrical Component 
Sequence Network Equation 
Sequence Impedances of 
Transmission Lines 

Symmetrical Fault Analysis 
Transient On A Transmission Line 

Short Circuit of Synchronous 
Machine (On No Load) 
Short Circuit of A Loaded Synchronous 
Machine 
Unsymmetrical Faults 
Types of Ünsymmetrical Faults 
Occurring In Power Systems 
Power System Stability 
Classification of Stability Studies 
Rotor Dynamics and Swing Equation 
Multimachine System 
Machines Swinging Coherently 
Power Angle Equation 
Steady State Stability 
Equal Area Criterion. 
Economic Operation of Power Systems 
Transmission Loss As a 
Function of Plant Generation 

Optimum Load Dispatch 
Considering Transmission LoSs 
Comparison Between HVDC and HVAC 
No Skin Effect 

No Compensation Required 
Higher Operating Voltages Possible 
No Stability Problem 
Tuned Power Lines 

Sending and Received Voltage 
in Terms of Power and Reactive Power 

Control of Voltage and Reactive Power 
Relation Between Voltage Power 
and Reactive Power At a Node 

Methods of Voltage Control 
(Tap-Changing Transformers) 
Combined Use of Tap-Changing 

Requirements of Circuit Breaker 

5.27 

Duties Performed By A Circuit Breaker 

5.28 
5.28 
5.29 

5.30 
5.30 
5.30 

5.31 

5.32 
5.32 

5.32 
5.35 
5.35 
5.35 
5.36 
5.36 

5.36 
5.36 
5.37 
5.37 

5.37 

5.38 

5.38 

5.39 

5.39 

5.39 

5.39 

5.39 

5.39 

5.40 

5.40 

Transformers and Reactive-Power Injection 5.42 
Automatie Voltage Regulator (AVRs) 
Location of Lightning Arrestor 
Relative to Transformer 
Lumped Reactive Junctions 
Protection of Power System 
Apparatus Against Surges 
Power System Stability 
Comparison Between Transient 
Stability and Steady State Stability 
Methods To Improve of System Stability 
Circuit Breaker 

5.40 

5.42 

5.46 
5.47 

5.47 
5.48 

5.48 
5.48 
5.49 

5.49 

6.50 



Type of Circuit Breaker 
Relays 
Circuit Operation 
Over - Current Protection 

Differential Protection 
Distance Protection Scheme 

Exercise 
- MCQ Type Questions 
- Numerical Type Questions 
Answers 

Explanations 
6. Control Systems 

Basics of Control System 
Open Loop System 
Closed Loop System 
Transfer Function 

Properties of Transfer Function 
Poles and Zeros of Transfer Function 

Block Diagram Representation 
Signal Flow Graph Representation 
Mason's Gain Formula 
Limitations of Mason's Gain 

Formula or Valid and Invalid Loop 
Concept 
Mathematical Models of 

Physical Systems 
Dynamic Response 
Linear System 
Translation Mechanical System 
Rotational Mechanical System 
Time Response Analysis of 

Control System 
Standard Test Inputs 
Steady State Error 
Transient Response (C,) 
Standard Second Order System 
Analysis of Second Order System 
Sensitivity 
Effect of Parameter Variations 

Sensitivity of A Control System 
Concept of Stability 
Critically or Marginally Stable System 
Conditions for Stability 
Hurwitz Stability Criterion 
Routh's Stability Criterion 
Root Locus Technique 
Angle and Magnitude Condition 
Rules for Construction of Root Locus 
Effect of Addition of Open Loop 
Poles and Zeros 
Effect of Addition of Open Loop Zeros 
Basics of Frequency Domain Analysis 
Frequency Response Analysis 
Bode Plot 
Nyquist Plots 
Nyquist Plot Analysis 

5.50 

5.51 

5.51 

5.52 

5.52 

5.53 

5.54 

5.54 

5.64 

6.1 -6.74 

5.68 

5.69 

6.1 

6.1 

6.1 

6.3 

6.3 

6.4 

6.4 

6.6 

6.6 

6.7 

6.8 
6.8 

6.9 

6.9 

6.10 

6.10 

6.10 

6.12 

6.13 

6.14 

6.17 

6.18 

6.22 

6.22 

6.22 

6.23 

6.24 

6.24 

6.24 

6.26 

6.26 

6.26 

6.28 

6.28 

6.28 

6.28 

6.29 
6.32 

6.32 

(ix) 

State Variable Analysis 
State Model 

State Transition Matrix 

Solution of Non Homogeneous Equation 
Controllability 
Observability 
Lead Compensator 
Lag Compensator 
Lag-Lead Compensator 
Feedback Compensation 
State Equations for Networks 
Time-Domain Solution of LTI 
State Equations 

- MCQ Type Questions 
Numerical Type Questions 

Answers 

Explanations 
7. Electrical and Electronics 

Measurements 

Error Analysis 
Accuracy and Precision 
Types of Errors 
Sources of Errors 

Statistical Analysis 
Electrical Measuring Instruments 
Electrical Principles of Operation 
Indicating Instruments 
Moving Iron Instruments 
Moving Coil Instruments 
Induction Type Instruments 

State-Variable Response of Linear Systems 6.41 
Sampled-Data Control System Z-Transform6.44 

Exercise 

Measurement of Electric Voltage 
and Current 

Shunts and Multipliers 
Shunts 

Multipliers 
Measurement of Power 

Measurement of Power In D.C. Circuits 
Measurement of Power In A.C. Circuits 

in Three-Phase Circuits 
Measurement of Energy 

Classification of Resistan ces 
Measurement of Low Resistance 

Measurement of Medium Resistance 

Measurement of High Resistance 
Bridges 
Measurement of Inductance 

6.34 

Measurement of Capacitance 

6.34 

Measurement of Mutual Inductance 

6.35 

Instrument Transformers 

6.36 

6.36 

6.36 

6.37 

6.38 

6.38 

6.40 

6.41 

6.41 

6.46 
6.46 
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6.61 

7.1-7.61 

6.62 

7.1 

7.1 
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7.1 

7.2 

7.2 

7.3 

7.3 

7.4 

Errors in Electrodynamometer Wattmeter 7.13 
Measurement of Power 

7.5 

7.7 

7.8 

Induction Type Single Phase Energy Meter 7.14 
Measurement of Resistance 

7.9 

7.9 

7.10 

7.10 

7.10 

7.11 

7.14 

7.14 

7.15 

7.15 

7.15 

7.16 

7.18 
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7.19 

7.21 
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Types of Instrument Transformers 
Ratios of Potential Transformer 

Magnetic Measurements 
Measurement of Mlagnetic Flux 
Measurement of Magnetising Force (H) 
Determination of B-H Curve 

Determination of Hysteresis Loop 
Measurement of Iron Losses 

Cathode Ray Oscilloscope (CRO) 
Various Controls of CRO0 
Q-Meter 
Analog & Digital Voltmeters 
Analog Electronic Voltmeter 
Digital Voltmeters (DVM) 
Transducers 
Measurement of Strain 

Measurement of Displacement 
Measurement of Foree or Pressure 

Measurement of Velocity 
Measurement of Temperature 
Measurement of Flow 

Piezo-Electric Transducer 

Measurement of Speed of Rotation 
by Tachometer 

Exercise 
MCQ TYpe Questions 
Numerical Type Questions 

Answers 

Explanations 

8. Analog Circuits 
Energy Bands 
Types of Solids 

Diode 
Temperature Characteristics of diode 
Resistance of Dode 
Capac1tance of Diode 

Analysis of Networks Employing Zener 
Diodes 

Diode Circuits 

Cippers 
Clampers 
Voltage Multiplhers 

Characteristic of Diodes 

Comparision Between Rectufiers 
Filters 
Bipolar Junction Transistor (BJT 

Operation 
Common Emitter (CE) Configuration 
Operating Modes 
Field-Effect Transistors 

JFET Volt-Ampere Characteristics 
FET Small Signal Model 

7.24 

7.26 

Enhancement MOSFET 

7.26 

7.27 

7.27 

7.27 

7.28 

7.28 

7.29 

7.30 

7.33 

7.34 

7.34 

Energy distribution of electrons in metals 8.2 
Volt-Ampere Characteristic in P-N junction 82 

7.35 

7.36 

7.37 

7.37 

7.38 

7.38 

7.39 

7.40 

7.41 

7.42 

7.43 

7.43 

7.54 

8.1- 8.114 

7.56 

7.57 

8.1 

8.1 

8.3 

8.3 

8.4 

8.5 

8.5 

8.5 

8.7 

8.8 

8.11 

8.11 

811 

8. 12 
8.12 

8. 13 
8.14 

8.15 

8.16 

8.17 

Metal-Oxide-Semiconductor FET MOSFET) 8. 18 
8.18 

() 

Threshold Voltage 
Depletion MOSFET 
MOSFET Gate Protection 

Circuit Symbols 
Digital MOSFET Circuits 

Biasing The FET 
Circuit Distortion 

Transistor Equivalent Circuits 
Hybrid Equivalent Model 
Analysis of a Transistor 
Emitter Follower 

Common-Emitter Amplifier with 
an Emitter Resistance 

High-Input-Resistance 
Transistors at High Frequencies 
RC-Coupled Amplifier 
Effect of An Emitter Bypass Capacitor 
On Low-Frequency Response 
Compound Configuration 
Current Source Circuits 
Current Mirror Circuits 

Frequency Response of an Amplifier 

Simplified Common-Emitter Hybrid Model 8.28 

Step Response of an Amplifier 
Bandpass of Cascaded Stages 
Emitter-stabilized Bias Circuit 

Collector Base Biasing 
Feedback Amplifiers Feedback 
Feedback Connection Types 
Input Impedance with Feedback 
Characteristics of Feedback 

Practical Feedback Circuits 

Common-Source Amplifier 
FET Anmplifier 
FET Bias Configurations 
Filters 
Simple Low-pass Circuit 
Simple High-pass Circuit 

Active Filters 

Band-pass Circuits 
Switched Capacitor Filter 
Filter Design 
Sallen-Key Filter 
Butterworth filter 

Oscillators 

Phase Shift Oscillator 

FET Phase Shift Oscillator 
BJT Phase Shift Oscillator 

Tuned 0scillators 

Wein Bridge Oscillator 
Transistor Colpitts Oscillator 
Transistor Hartley Oscillator 
Crystal Osc1llator 
Operational Amplifier 
Jdeal OP-AMPS 
Operating Modes 

8.19 

Practical OP-AMPS Circuits 
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8.20 
8.20 
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8.21 
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8.24 
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Some Other Important Linear OP-AMP 
Circuits 
OP-AMP Specifications - DC Ofset 
Parameters 

OP-AMP Specifications - Frequency 
Parameters 
555 Timer 

Power Amplifier 
Class-A Power Amplifiers 
Class-B power Amplifier 
Class-AB Amplifiers 
Class-C power Amplifier 
Distortion in Amplifiers 
Differential amplifer 

Exercise 

- MCQ Type Questions 
Numerical Type Questions 

Answers 
Explanations 

9. Digital Circuits 
Number System 
Digitization 
Drawback of Digitization 
Binary Arithmetic 
Signed Numbers 
Number Conversion 
Codes 
Boolean Relations 

Digital Logic Gate 
Sum-or-Products Product-of-Sums Method 

NAND and NOR Implementation 
Karnaugh Map Simplification 
Tabulation Method 
Types of Combinations for Simplifcation 
Pair 

Quad 
Octet 
Digital IC Families 
Type of IC Families 
ECL ORNOR Gate 
Combinational Circuit 
Adders And Subtractors 

Half Adder (HA) 

Full Adder 
Serial Adder 
Subtractors 
Digital Comparator 
Parity Checkers/Generators 
Multiplexers 
Demultiplexers/Decoders 
Multiplexer Tree 
Encoder 
Decoders 

BCD to Decimal Decoder 
Sequential Circuits 
Flip-Flop 
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Type of Flip-Flop 
SR Flip-Flop 
Clocked SR Flip-Flop 
Triggering 
Preset and Clear 

JK Flip-Flop 
JK Master-Slave Flip-Flop 
T Flip-flop 
Registers 
Counters 
Synchronous Counters 
Shift Register Counter 
Sample and Hold 
Sample and Hold Specification 
Converters 

Exercise 

MCQ Type Questions 
Numerical Type Questions 

Answers 

Explanations 
10. Power Electronics 

Power Semiconductor Devices 
Power Semiconductor Diodes 

Power Semiconductor Transistors 
Prospective Gating (Triggering) of IGBT, 
Power Transistor & MOSFET 

MOSFET Firing Circuit 
Thyristor 
Thyristor Modes of Operation 
Thyristor Turn-On Methods 
Switching Characteristics of Thyristors 
Thyristor Firing Circuits or 
SCR Firing Circuits 
Thyristor Protection 
Triac 

Gate-Turn-On Thyristor (GTO) 
Performance Parameters 
Rectifiers or Converters 

Principle of Phase Control 
Single-Phase Half-Wave Circuit 
With RL Load 

Single-Phase Half-Wave Circuit 
with RL Load And Freewheeling Diode. 
Single-Phase Half-Wave Circuit with 
RLE Load 
Single-Phase Full-Wave 
Mid-Point Converter 

Single Phase Fully Controlled Converter 
Three Phase Controlled Rectifiers 
Single-Phase Voltage Controller With 
Resistive Load 
Single-Phase Voltage Controller 
with RL Load 
Un-Controlled Rectifiers 

9.30 

9.30 

Thyristor Commutation Techniques 

9.30 

9.30 

9.30 

9.31 

9.31 

9.33 

9.33 

9.35 

9.39 

9.41 

9.43 

9.43 

9.44 

10.1 - 10.98 

9.49 

9.49 

9.60 

9.61 

9.62 

10.1 

10.1 

10.1 

10.4 

Phase-Controlled Rectifiers or Converters l0.16 

10.4 

10.7 
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10.14 

10.14 
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10.23 

10.24 

10.25 

10.26 

10.34 



Issues of Line Curren Harmonics 
Sources of Non-Unity Power Factor and Harmonic Distortion 
Different Type of Converters 
Single Phase Semiconverter 
Three Phase Full Converters 
Three Phase Semiconverter 
Dual Converter 
Buck-Boost Converters 
Operation As A Buck Converter 
Thyristor Based Current Woltage 
Commutated Source Converter 
Choppers 

Principle of Chopper Operation 
Controlling Methods 
Step-Up Choppers 
Tvpes of Chopper Circuits 

Voltage-Commutated Chopper 
Current-Commutated Chopper 
Load-Commutated Chopper 
Inverters 
Classification of Inverters 
Bridge Inverters 
Series Inverters 
Parallel Inverter 

Single & Three Phase Voltage 
Source Inverters 

Voltage Control of Three Phase Inverter 
Pulse-Width Modulated PWM Inverters 
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10.45 
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10.48 

10.50 
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10.58 

10.59 

10 66 

1074 
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Pwm Techniques 
Modified Sinusoidal Pulse width 
Modulation 

Applications of Choppers and Inverters 
Speed Control of Motors 
Speed Control of D.C. Motors 
Speed Control of A.C. Motors 

Exercise 

MCQ Type Questions 
Numerical Type Questions 

Answers 
Explanations 
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Solved Papers 
Solved Paper 2020 

Solved Paper 2021 
Solved Paper 2022 

Solved Paper 2023 

10.74 
10.76 
10.78 
10.78 
10.78 
10.79 
10.82 
10.82 
10,90 
10.92 
l0.92 

1-14 

1 -7 

1 -8 

1 -7 

1- 20 

1-27 

1- 22 

1-28 



GATE Graduate Aptitude Test in Engineering 
iT Institutes 

GATE 2024 will be conducted by 

Indian Institute of Science, I|Sc Bangalore 

GATE 2022 conducted by 
Indian Institute of Technology, Kharagpur 

Indian Institute of Technology, Delhi 

Indian Institute of Technology. Guwahati 

(xiii) 

GATE 2023 conducted by 
Indian Institute of Technology, Kanpur 

Indian Institute of Technology, Mumbai 

Indian Institute of Technology, Chennai 

Indian Institute of Technology, Roorkee 



DegreeProgram 

B.E. B.Tech. / B.Pharm. 

B. Arch. 

B.Sc. (Research) /B.S. 

Pharm. D. (after 10+2) 

M.B.B.S. 

M. Sc. / M.A. / MCA or equivalent 

Int. M.E./ M.Tech. 
(Post-B.Sc.) 

Int. M.E/ MTech. or Dual 

Degree 
(after Diploma or 10+2) 

B.Sc. /B.A. / B.Com. 

Int. M.Sc. / Int. B.S. / M.S. 

Professional Society 
Examinations (equivalent to 
B.E. / B.Tech. / B.Arch.) 

B.Se (Agriculture, Horticulture, 
forestry) 

Eligibility Criteria for GATE 2024 

Qualifying Degree/Examination 

Bachelor's degree in Engineering/ 
Technology (4 years after 10+2 or 3 

years after B.Sc. / Diploma in 
Engineering / Technology) 

Bachelor's degree of Architecture 
(5- year course) / Naval Architecture 

(4- year course) / 
Planning (4- year course) 

Bachelor's degree in Science (Post 
Diplomal4 years after 10+2) 

6 years degree program, consisting 
of internship or residency training, 

auring third year onwards 

Degree holders of M.B.B.S. and 
those who are in the 5th/6/7th semester 
or higher semester of such programme. 

Master's degree in any branch of 
Arts/Science/Mathematics/Statistics/ 
Computer Applications or equivalent 

Post-B.Sc Integrated Master's degree 
programs in Engineering/ 

Technology (4-year program) 

Integrated Master's degree program or 
Dual Degree program in 

Engineering Technology (5-year 
program) 

Bachelor degree in any branch of 
Science /Arts / 

Commerce (3 years program) 

Integrated M.Sc. or 5-year 
integrated B.S.-M.S. program 

B.E/B.Tech./B.Arch. equivalent 
examinations of Professional Societies, 

recognized by MoE/UPSCIAICTE 
(e.g. AMIE by Institution of Engineers 
India, AMICE by the Institute of Civil 

Engineers-India and so on) 

4-year Program 

(vii) 

Description of 
Eligible Candidates 

Currently in the 3rd 
year or higher grade or 

already completed 

Currently in the 3rd 
year or higher grade or 

already completed 

Currently in the 3rd 
year or higher grade or 

already completed 

Currently in the 
grdqthysthygth year or 

already completed 

5th, 6th, 7h or higher 
semester or already 

completed 

Currently in the first 
year or higher or 

already 
Completed 

Currently in the 1st / 
2nd/3rd/4h year or 
already completed 

Currently in the 3rd 
14th/5th year or 

alreadycompleted 
Currently in the 3rd 

year or already 
completed 

Currently in the 3rd 
year or higher or 

already 
completed 

Completed Section A or 
equivalent of such 

professional courses 

Currently in the 3rd/4th 
year or already 

completed 

Expected 
Year of 

Completion 

2025 

2026 (for 
5-year 

program), 2025 
(for 

4-year 
program) 

2025 

2027 

2025 

2025 

Any Year 

2026 

2024 

2025 

Enrolled upto 
31* May 2013 

2025 



GENERAL APTITUDE 

Verbal Aptitude 
Basie English Grammar: tenses, articles, adjectives, prepositions, conjunctions, verb-noun agreement, and 
other parts of speech. 

GATE Syllabus 

Basic Vocabulary: words, idioms, and phrases in context, Reading and comprehension, Narrative sequencing. 
Quantitative Aptitude 
Data Interpretation: data graplhs (bar graphs, pie charts, and other graphs representing data), 2-and 
3-dimensional plots, maps, and tables. 
Numerical Computation and Estimation: ratios, percentages, powers, exponents and logarithms, permutations and combinations, and series, Mensuration and geometry, Elementary statistics and probability. 

Analytical Aptitude 
Logic: Deduction and induction, Analogy, Numerical relations and reasoning. 

Spatial Aptitude 
Transformation of shapes: translation, rotation, scaling, mirroring, assembling, and grouping Paper folding, 
cutting, and patterns in 2 and 3 dimensions. 

Section 1: Engineering Mathematics 
Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors. 

Caleulus: Mean value theorems, Theorems of integral caleulus, Evaluation of definite and improper integrals, 
Partial Derivatives, Maxima and minima, Multiple integrals, Fourier series, Vector identities, Directional 

derivatives, Line integral, Surface integral, Volume integral, Stokes's theorem, Gauss's theorem, Divergence 
theorem, Green's theorem. 
Differential Equations: First order equations (linear and nonlinear), Higher order linear differential equations 

with constant coeficients, Method of variation of parameters, Cauchy's equation, Euler's equation, Initial and 
boundary value problems, Partial Differential Equations, Method of separation of variables. 

Complex Variables: Analytic functions, Cauchy's integral theorem, Cauchy's integral formula, Taylor series, 
Laurent series, Residue theorem, Solution integrals. 

Probability and Statistics: Sampling theorems, Conditional probability, Mean, Median, Mode, Standard Deviation, 
Random variables, Diserete and Continuous distributions, Poisson distribution, Normal distribution, Binomial 
distribution, Correlation analysis, Regression analysis. 
Section 2: Electric Circuits 

Network elements: Ideal voltage and current sources, dependent sources, R, L, C, M elements; Network solution 
methods: KCL, KVL, Node and Mesh analysis; Network Theorems: Thevenin's, Norton's, Superposition and 
Maximum Power Transfer theorem; Transient response of de and ac networks, sinusoidal steady-state analysis, 
resonance, two port networks, balanced three phase circuits, star-delta transformation, complex power and 
power factor in ac circuits. 

Section 3: Electromagnetic Fields 
Coulombs Law, Electric Field Intensity, Electric Flux Density, Gauss's Law, Divergence, Electric field and 
potential due to point, line, plane and spherical charge distributions, Effect of dielectric medium, Capacitance of 
simple configurations, Biot Savart's law, Ampere's law, Curl, Faraday's law, Lorentz force, Inductance, 
Magnetomotive force, Reluctance, Magnetic circuits, Selfand Mutual inductance of simple configurations. 

(rr) 



Section 4: Signals and Systems 
Representation of continuous and discrete time signals, shifting and scaling properties, linear time invariant 
and causal systems, Fourier series representation of continuous and discrete time periodic signals, sampling 
theorem, Applications of Fourier Transform for continuous and discrete time signals, Laplace Transform and 
Z transform. 

Section 5: Electrical Machines 

Single Phase Transformer: Equivalent circuit, phasor diagram, open circuit and short circuit tests, regulation 
and efficiency; Three-phase transformers: connections, vector groups, parallel operation; Auto-transformer, 
Blectromechanical energy conversion principles; DC machines: separately excited, series and shunt, motoring 
and generating mode of operation and their characteristics, speed control of dc motors; Three-phase induction 
machines: principle of operation, types, performance, torque-speed characteristics, no-load and blocked-rotor 
tests, equivalent circuit, starting and speed control; Operating principle of single-phase induction motors; 
Synchronous Machines: Cylindrical and salient pole machines, performance and characteristics, regulation and 
parallel operation of generators, starting of synchronous motors; Types of losses and efficiency calculations of 
electric machines. 

Section 6: Power Systems 
Basic concepts of electrical power generation, ac and de transmission concepts, Models and performance of 
transmission lines and cables, Series and shunt compensation, Electric field distribution and insulators, 
Distribution systems, Per Junit quantities, Bus admittance matrix, Gauss-Seidel and Newton -Raphson load flow 
methods, Voltage and Frequency control, Power factor correction, Symmetrical components, Symmetrical and 
unsymmetrical fault analysis, Principles of over current, differential, directional and distance protection; Circuit 

breakers, System stability concepts, Equal area criterion, Eeonomic Load Dispatch (with and without considering 
transmnission losses). 

Section 7: Control Systems 
Mathematical modeling and representation ofsystems, Feedback principle, transfer function, Block diagrams 
and Signal flow graphs, Transient and Steady Jstate analysis of linear time invariant systems, Stability analysis using Routh-Hurwitz and Nyquist eriteria, Bode plots, Root loci, Lag, Lead and Lead Lag compensators; P, PI 
and PID controllers; State space model, Solution of state equations ofLTI systems, R.M.S. value, average value 

calculation for any general periodic waveform. 

Section 8: Electrical and Electronic Measurements 
Bridges and Potentiometers, Measurement of voltage, current, power, energy and power factor: Instrument 
transformers, Digital voltmeters and multimeters, Phase, Time and Frequency measurement: Oscilloscopes, 
Error analysis. 

Section 9: Analog and Digital Electronics 
Simple diode circuits: clipping, clamping, rectifier8; Amplifiers: biasing, equivalent circuit and frequency response; Oscillators and feedback amplifiers; operational amplifiers: characteristics and applications: single stage active Glters. Sallen Key, Butterworth, VCOs and timers, combinatorial and sequential logic circuits, multiplexers, demultiplexers, Schmitt triggers, sample and hold cireuits, AD and D/A converters. 
Section 10: Power Electronics 
Static V-I characteristics and firing/gating circuits for Thyristor, MOSFET, IGBT: DC to DC conversion: Buck, 
Boost and Buck-Boost Converters; Single and three-phase configuration of uncontrolled rectifiers: Voltage and 
Current commutated Thyristor based converters; Bidirection al ac to de voltage source converters: Magnitude and Phase of line current harmonics for uncontrolled and thyrnstor based converters: Power factor and Distortion Factor of ac to de converters; Single-phase and three-phase voltage and current source inverters. sinusoidal 
pulse width modulation. 

(xXV) 
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