- GATE

Electronics & &
Communication Engineering

Preface

About GATE
GATE Syllabus

L 2

Chapter-Wise Analys'is

GENERAL APTITUDE

Contents

erbal Aptitude

1. English Grammar
Errors in Use of Articles
Use of ‘An’
Use of ‘A’
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
Seme 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

1.1-1.16
11
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

it

(xiv)

(xv)

(xxv)

(xxvii)

Errors in Use of Adverbs 1.11

Some More Tips of Usage 1.11
Exercise 1.13

- MCQ Type Questions 1.13
Answers 1.15
Explanations 1.16
Sentence Completion 2.1-2.10
Skill of vocabulary 2.1
Skill of semantics and syntax 2.1
Skill of identifying clues 2.2
Sentence Completion Strategies 2.2
Thought Continuity Clues 2.3
Parallel I1dea Clues 2.3
Thought Reversal Clues 2.3
Cause Effect Clues 2.3
Word Defination Clues 2.4
Exercise 2.5

- MCQ Type Questions 2.5
Answers 2.9
Explanations . 2.9
Synonyms 3.1-3.12

-Some Important Words With Their

Synonyms 3.1
Exercise 34

- MCQ Type Questions 34
Answers 3.12
Antonyms 4.1-4.12
Plan to Answer Antonym Questions 4.1
Exercise 4.2
- MCQ Type Questions 4.2
Answers 4.12



5. Miscellaneous 6.1 -6.26
Vocabulary For Reading Comprehension 5.1
Narrative Sequence 6.2
Speakers 5.4
Jargons 5.4
Phobias, Manias and Complexes 5.6
Words from Myths & Legends 6.7
Words Depicting Subjects of Study 5.8
Words from Charac.ers of Literature 6.9
Words from People’s & Place Names 5.10
Young Ones & Crises of Animals 5.11
Group Terms 5.12
Words of Foreign Origin 5.13
Word Frequency 5.1
Word Analogy 5.15
Common Types of Analogy 5.16
0dd Word Out 5.17
Idioms & Phrases 5.17

Exercise 5.18

- MCQ Type Questions 5.18

Answers 5.26
Analytical Aptitude : °

1.

Logical Reasoning Ability 1.1 -1.50

Reasoning 11
Verbal Reasoning 1.1
Analogy 1.6
Classification 1.11
Coding-Decoding 1.12
Blood Relations 1.13
Puzzle Test 1.15
Direction Sense 1.18
Logical Venn Diagrams 1.19
Alphabetical Quibble 1.21
Number, Ranking & Time Sequence 1.21
Mathematical Operations 1.22
Logical Sequence of Words 1.23
Decision Making 1.23
" Cubes 1.25
Arrangements 1.26
Clocks 1.28
Calendars 1.30
Deductions 1.31
Data Sufficiency 1.34
Exercise 1.36

- MCQ Type Questions 1.36

- Numerical Type Questions 1.42
Answers 1.43
Explanations 1.44

(iv)

e

Spatial Aptitude

1. Spatial Aptitude 1.1-1.49p
Transformations 1.1
Geometrical Transformations 14
Paper Folding and Cutting 18
Patterns in 2 and 3 Dimensions 1.9
Shape Matching in 2D & 3D Pattern 1.13
Exercise 1.18

— MCQ Type Questions 1.18

Answers 1.39

Explanations 1.40
Quantitative Aptitude

1. Numbers, Algebra and
Data Interpretation 1.1-1.18
Numbers 1.1
Numerical Relation 1.1
HCF and LCM 12

' Progressions 1.3
Algebraic Formulae and Their Application 1.3
Polynomials 1.3
Inequations 14
Quadratic Equation with Application to
Inequalities 14
Data Interpretation 14

Exercise 1.7

- MCQ Type Questions 1.7

— Numerical Type Questions 1.1
Answers ‘ 1.12
Explanations _ ; 1.12

2. Percentage and Its Applications

2.1-2.18

Percentage 21
Simple Interest and Compound Interest 23
Profit and Loss 24
Partnership 2.6
Stocks and Shares 2.1
Exercise 29

- MCQ Type Questions 2.9

- Numerical Type Questions 2.11
Answers 2.12
Explanations 213

3. Speed, Time and Work 3.1-3.19
Speed 31
Unit of Measurement 3.1
Boats and Streams 3.4
Linear and Circular Races 3.5




Work & Time

3.7
Pipes and Cisterns 3.9
Exercise 3.11
- MCQ Type Questions 3.11
- Numerical Type Questions 3.12
Answers 3.14
Explanations 3.14
4. Ratio, Proportion and Mixtures
4.1-4.10
Ratio 4.1
Proportion 4.3
Variation 4.3
Mixtures and Alligations 44
Exercise 4.6
— MCQ Type Questions 4.6
— Numerical Type Questions 4.7
Answers 4.8
Explanations 4.8
5. Permutations-Combinations,
Elementary Statistics and
Probability 5.1-5.14
Permutations-Combination 5.1
Elementary Statistics 52
Relation between A.M., G.M. and H.M. 5.5
Probability ’ 5.6
Exercise 5.8
- MCQ Type Questions 58
- Numerical Type Questions . 59
Answers 5.10
Explanations 5.10
6. Miscellaneous 6.1 -6.21
Linear Equations 6.1
Quadratic Equation 6.2
Geometry and Mensuration 6.3
Congruency of Triangles 6.4
Similarity of Triangles 6.4
Important Terms of Triangle 6.6
Quadrilaterals 6.7
Properties of A Rectangle 6.7
Circles 6.8
Mensuration 6.9
Power and Exponents 6.10
Logarithms 6.11
Exercise 6.12
_ MCQ Type Questions- 6.12
— Numerical Type Question§ 6.15
Answers 6.16
Explanations 6.16

)

ENGINEERING MATHEMATICS

1.

Linear Algebra
Vector spaces
Subspaces
Spanning Set
Determinants
Minor
Co-factor
Algebra of Matrices
Equality of Two Matrices
Transpose of a Matrix
Orthogonal Matrix
Rank of a Matrix
Cramer’s Rule
Eigenvalues and Eigenvectors
Cayley-Hamilton Theorem
Solved Problems
Ezxercise
- MCQ Type Questions
— Numerical Type Questions
Answers’
Explanations
Calculus
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

1-1 - 1124

1.1
1.2
1.3
14
14
14
1.5
1.8
1.8
1.8
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
25
2.5
2.6
2.6
28
2.11
2.12
2.13
214
2.14
2.16
2.16
2.16
2.17
2.20



Surfaces - 2.20 Exercise . oot 41
Volume Integral 2.21 - MCQ Type Questions ' ; 419
Fourier Series : 221 ~ Numerical Type Questions 4.4
Exercise 2.22 Answers 4.1
- MCQ Type Questions 2.22 Explanations 4.19
- Numerical Type Questions 2.24 5. Complex Analysis 5.1- 5.16
Answers 2.26 .Limit of a Complex Function ) 5.1
Explanations 2.26 Continuity of a Complex Function 6.1
3. Differential Equations = 8.1- 3,22 Derivatives of a Complex Function 51
I. Ordinary Differe}ltial Equation 3.1 Sequence 53
Type | : Variable Separation Form 3.2 Limit | 53
Type I1 : Linear Differential Equations 3.2 Series 5.4
Type III : Homogeneous Differential Equations 3.2 Convergent Tests _ ‘ 55
Type IV : Exact Differential Equations * 3.3 Solved Examples 5.6
Integrating Factors (LF) . - 8.3 ; Exercise 5.10
Particular Integral 3.5 — MCQ Type Questions X 5.10
Method of Variation of Parameters 3.7 .«— Numerical \Type Questions - 5.1
Cauchy’s Homogeneous Linear Equation 3.8 ‘ Anfstrers - 5.1
Legendre’'s Homogeneous Lingar Equation '3.8 > « | Explanations ( 5.19
et i *® ' 6. Probability and Statistics 6.1 - 6.32
11, Partial Differential Equations 3.11 L. N I ;
Working Procedure to Solve P +Q=R . 3.11 ::i?::;j:y ‘ ‘ 21
Exercise 3.19 : ' )
~ MCQ Type Questions . ' .3.19 " Parameters ‘ 6.1
~ Numerical Type Questions | . 820 Sfatistics o Y 6.1
Answers bR s 301 " Conditional ‘Probability 6.2
: ' - Discrete Random Variables ‘ 6.3
Explanations \ / 3.21
' Elements of Probability 6.5
4. Vector Analysis v 4.1-4,12 & o Favieiidt
, Dependent Events 6.5
Vectt_)rs ‘ 4.1 -' Law of Total Probability % : ST 66
The Angle Between Vectors Projections 4.2 Baye’s Theorm b {IEES. 6
Vectors in the Plane _ 4.4 Measures of Central Tende‘x\lcy " 6
Vector ‘ 4.7 Measures of Dispersion ) 6.9
Unit Vector . . 4.7 . Random Variable — 6.11
Null Vector 4T Probability Distribution | ‘ 6.12
Product of two Vectors , 48 Bernouilli Trials . ' 6.13
Vector Caleulus 4.8 E?"elzt:n ' 21(;
S ., ine of Regression ‘
Dfrectlonal Derivative | 48 Solved Examples ST i ¢ 5
Diyergence 4.9 r' Exercise ‘ v 6.21
Cur] ' : 4.9 J - MCQ Type Question‘s O 6.21
Stoke's Theorem ‘ . - 4,10 ~ Numerical Type Questions 6.26
Green Theorem 410 Answers S . 6.26
Gauss’s Divergence Theorem 4,10 Explanations THTTRE 6.26

{v)



TECHNICAL SECTION

1. Networks

Networlk Analysis

Graph of a Networl

Properties of a Tree
Significance of Tree and Co-Tree
Circuit Vectors and Matrices
Cut-Sets, Cut-set Vectors and
Matrices Cut-Set

Incidence Vectors and Matrices
Incidence Matrix

Practical Applications of Circuit
and Cut-Set Equations

Planar Graph and Non-Planar Graph

Network Elements
Coefficient of Coupling (K)
Combination of Inductors

Parallel Combination of Inductors

Capacitance
¢+ Magnetic Coupled Circuit

Definition of Mutual inductance (M)

Network Theorems
Wye-Delta Transformation
Kirchoff's Law

Solution Methods

Sinusoidal Steady-State Analysis

Sinusoid and e

Phasor Diagram
Locus Diagram
Standard 2™ Order System

1.1-1.122
1.1
1.1
1.2
1.3
1.3

1.4
14
1.6

1.6
1.6
1.7
1.9
1.9
1.9

1.10 .

1.10
1.11

1.15°

1.20
1.23
1.23
1.24

1.25
1.26
1.26
1.28

Transient Response of AC and DC Network 1.34

Initial Value of Derivatives
Evaluating Initial Conditions

Time Domain Analysis of Simple
Linear Circuits

Basic Functions

Network Analysis using Laplace Transform
Single Inductor in Laplace Domain
Single Capacitor in Laplace Domain

Impulse Response

Two Port Network
Fourier

Existence of the Fourier
Dual Networks

Requirement for the Dual Networks
Network Simplification Techniques

Energy Sources
Real/Practical Source
State Equations of Network

1.34
"1.35

1.36
1.38
1.44
1.45
1.45
1.45
1.46
1.49
1.49
1.49
1.60
1.60
1.50
1.51
1.62

(vii)

Interconnection between Two Ports Network
Resonance
Concept of Complex Power
Exercise
- MCQ Type Questions
— Numerical Type Questions
Answers

Explanations
Signals and Systems

Laplace Transform:

2.1-

Properties of Laplace Transform
Basic System Properties
Causality .
Stability

Invertibility and Inverse System
Time Invariance . '
Continuous-Time Fourier Series

Properties of Continuous-Time Fouﬁer Series

Discrete-Time Fourier Series

Continuous-Time Fourier Transform (CTFT)

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 Contmuous
Time Signals

Impulse Train Sampling of a Continuous
Time Signals

Zero-Order Hold Samphng
Linear Time Invariant (LTI) System

Continuous-Time Linear Time-Invariant
(LTT) Systems

Unit Impulse Response for Contmuous-'l‘lme

LTI Systems

. Convolution Integral for Continuous-Time

LTI Systems
Discrete-Time LTI Systems

* Properties of Discrete LTI Systems

Static and Dynamic LTI Systems

LTI Systems with and without Memory
Invertibility of LTI Systems

Unit-Step Response of an LTI System
Discrete Time Processing of Continuous
Time Signals '

I'ilter Technique

Non-Causal IIR Digital Filter

1.63
1.64
1.74
1.77
1.77
1.93
1.99
1.100
2.53
2.1
2.1
2.2
2.2
2.2
2.2
2.2
2.4
2.5
2.6
2.7

2.8
2.9
2.12
2.12
2.13
2.156

2.15

2.16
2.18
2.19

2.19
2.20

2.20

2.21
2.21
2.23
2.23
2.23
2.23
2.25
2.26
2.27



Frequency Rosponse of Digital IMilters 2.27 Photodetactor I-V Curves

3.25
Digital Filter Design 2,27 Noira 3.28
FIR Filter Design-Validation 2.28 Temporature Effects 3.26
Differentiators Etc. 2.28 Biasing 3.26
IIR Filter Design 2.28 Integrated Circuits 3.28
Exercise 2.29 Monolithic Integrated Circult Technology 8.29
— MCQ Type Questions 2.29 Substrate Preparation 3.31
— Numerical Type Questions 2,42 Epitaxial Growth 3.31
Answers 2.44 Masking and photoetching 3.32
Explanations ] 2.45 Photolithography Fundamentals 3.32
8. Electronic Devices 3.1-3.60 Positive Photoresist 3.33
Semiconductor Materials 3.1 Image Reversal Photoresist 3.33
Equilibrium Charge Concentration ¢ 3.2 CMOS Process 3.34
Extrinsic Materials - 3.3 Design Rules 3.36
n-type Materials 3.3 Exercise _ 3.38
p-type Materials 3.3 - MCQ Type Questions 3 3.38
Carrier Flow in a Semiconductor 33 ( — Numerical Type Questions 3.49
Drift 3.4 Answers 3.51
Diffusion e © 34 ' Explanations 3.52
Semiconductor-Diode ' 3.4 4. Analog Circuits 4.1 - 4.116
Ideal Diodes : 3.4 Energy Bands 4.1
Biasing of Diodes . 35 Types of Solids 4.1
Zener Region ' 3.5 Conductivity of Materials 4.1
Resistance Level 3.6 - Energy Gap of Materials 4.1
Diode Equivalent Circuit Models 3.6 Diode 4.2
Types of Diode ‘ ; 3.6 . Volt-Ampere Characteristic 4.2
Energy Band . _- 3.10 L Temperature Characteristics 4.3
Bipolar Junction Transistors | | 3.11 Resistance of Diode 43
Common Base Configuration Lo 812 Capacitance of Diode 4.4
Construction of Depletion Type Mosfet  3.13 Diffusion Capacitance 4.4
Symbols used for MOSFET " 8.13 Analysis of Networks Employing
FET Biasing . 3.14 ! Zener Diodes _ 45
Solar Cell wh 3.14 \ V, and R Fixed 4.5
Electrical Characteristics . 3.15 Dioce Gircuits : A 4.5
Optical Properties . ' 3.16 Clippers 4.5
Light Trapping | e B 3.17 Clampers 4.6
Typical Solar Cell Structur|es I o 3.18 Clamping NEtWO?k 4.7
The p-n Junction i it 3.18 _ Voltage Multipliers 4.7
Diffused Emitter . 3.19 . Rectifier 4.8
Heterojunction Cells B 3.90 Power Conversion Efficiency 4.9
The p-i-n Structure ’ 3.21 ~ Voltage Regulation . 4.9
Series Resistance 3.99 Characteristic of Diodes 4.11
Photodiode 309 Comparision Between Rectifiers 4.11
Principle of Operation . 8.23 - Filters | 4.11
Electrical Characteristics 3.23 Capacitor Filter 411
Optical Characteristics 3.94 Bipolar Junction Transistor (BJT) 4.12
I-V Characteristics 3.26 Operation 4.12

(viii)




Common Emitter (CE) Configuration
Operating Modes

Field-Effect Transistors
JFET Volt-Ampere Characteristics
FET Small-Signal Model

Metal-Oxide-Semiconductor FET (MOSFET)
Enhancement MOSFET
Threshold Voltage

Power Supply Requirements
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
High-Input-Resistance
RC-Coupled Amplifier

Compound Configuration
Current Source Circuits

. Frequency Response of an Amplifier
Amplifier Biasing .
Emitter-Stabilized Bias Circuit
Small Signal Analysis of BJT
Small Signal Analysis of FET
Small Signal Analysis of MOSFET
Feedback Amplifiers Feedback
Input Impedance with Feedback
Characteristics of Feedback

FET Amplifier

FET Bias Configurations

Filters

Oscillators

Operational Amplifier

AC Coupling

Operational Amplifier

Closed Loop Amplifier ‘
Some Other Types of OP-AMP Circuits

Function Generators

Power Supplies

555 Timer

Schmitt Trigger

Power Amplifier

Class-A Power Amplifier

4.13
4.14
4.16
4.16
4.17
4.18
4.18
4,18
4.19
4.19
4.19
4.19
4.20
4.21
4.21
4.22
4.23
4.26
4.27
4.30
4.33
4.35
4.36
4.37
4.40
4,42
4.45
4.50
451
4.54
4.55
4.56
4.569
4.62
4.63
4.65
4.67
4,74
4.756
4.78
4.79
4.82
4.82
4.83
4.86
4.88
4.89

Class-B Power Amplifier 4.90
Class-AB Amplifiers 4.91
Class-C Power Amplifier 4.92
Differential Amplifier 4.94
Exercise 4.97
- MCQ Type Questions 4.97
— Numerical Type Questions 4,109
Answers 4.111
Explanations 4,112
Digital Circuits 5.1 -5.108
Number System 5.1
Digitization 5.1
Drawback of Digitization 5.1
Number Conversgion 5.2
Binary Arithmetic 5.2
Signed Numbers 5.2
Octal Number System 5.3
Hexadecimal Number System 5.4
Codes 55
Data Representation 5.5
Floating Point Representation 5.6
Boolean Relations 5.7
Digital Logic Gate 5.9
Sum-of-Products/Product-of-Sums Method 5.10
NAND and NOR Implementation 5.12
Types of Combinations for Simplification 5.14
Digital IC Families 5.15
ECL Or/Nor Gate 5.21
Combinational Circuit 5.22
Digital Comparator .5.25
Multiplexers 5.26
Sequential Circuits 5.29
SR Flip-Flop 5.30
Registers 5.33
Counters 5.35
Sample and Hold 5.42
Semiconductor Memories 5.48
Features of 8085 Microprocessor 5.49
Pin Definitions of 8085 552
Instruction Classification 5.54
Elements of Instruction 5.54
Instruction Formats 5.55
Opcode Formats 5.55
Machines Instruction 556
Arithmetic Instructions 5.57
Data Path, Control Unit and ALU 5.59

Data Formats

5.61



Assembly Language Program
Addressing Modes
8085 Instruction Set
CALL
Input/Output
Memory Interfacing
Peripheral Devices
Exercise
- MCQ Type Questions
— Numerical Type Questions
Answers

Explanations
Control Systems 6.1
Basics of Control System '
Open Loop System
Closed Loop System
Principal of Feedback
Transfer Function
Properties of Transfer Function L
Block Diagram Representation
Multiple Input-Multiple Output System
Block Diagram Reduction Rule '
Signal Flow Graph Representation'
Mason’s Gain Formula e
Limitations of Mason’s Gain Formula or
Valid and Invalid Loop Concept

Mathematical Models of Physical Systems

Translation Mechanical System st
Rotational Mechanical System

5.61
6.62
5.63
5.69
5.71
5.72
5.80
5.82
5.82
5.97
5.99
5.100

- 6.70

6.1
6.1
6.1
6.2
6.3
6.3
6.4
6.4
6.4
6.6
6.6

6.7
6.8
6.9
6.10

Time Response Analysis of Control Sj.'rstem 6.10

Standard Test Inputs
Steady State Error . ' _
Effect of Input on Steady State Error
Transient Response (c,) 3
Analysis of Second Order System
Transient Response Specifications
Sensitivity '

Effect of Parameter Variations
Sensitivity of a Control System l
Concept of Stability i
Critically or Marginally Stable System
Conditions for Stability

Techniques to Find Absolute Stability
Hurwitz Stability Criterion
Procedure to Eliminate this

Root Locus Technique

6.10
6.12
6.12
6.13
'6.14

6.15
6.18
6.18
6.18
6.19
6.20
6.20
6.20
6.21
6.22

- 6.14 -

(x)

Angle and Magnitude Condition 8.22
Magnitude Condition 6.22
Rules For Construction of Root Locus 6.22
Effect of Addition of Open Loop Poles
and Zeros 6.24
" Basics of Frequency Domain Analysis 6.24
Frequency Response Analysis 6.24
Cut-off Frequency 6.25
Bode Plot 6.25
Advantages of Using Logarithmic Scales 6.26
Calculatien of Transfer Function from
Magnitude Plot 6.27
Nyquist Plots 6.28
State Variable Analysis 6.29
State Model 6.20
State Transition Matrix 6.31
Controllability 6.31
Lead Compensator 6.32
Lag Compensator 6.33
Lag-Lead Compensator 6.34
State Equations for Networks 6.36
Time-Domain Solution of LTI State
Equations 6.36
Sampled-Data Control System Z-Transform 6.39
Exercise - ; 6.41
- MCQ@ Type Questions 6.41
- Numerical Type Questions 6.54
Answers 6.56
Explanations 6.57
Communications 7.1-17.60
Probability ) 7.1
Properties of Probability 71
Conditional Probability 7.1
Statistically Independent Events and
their Probability 71
Random Variables 7.2
Random Processes 7.2
Correlations and Power Spectral Densities 7.3
Transmission of Random Processes
Throﬁgh' Linear Systems 7.4
Some Important Random Processes 74
Electronic Noise 1.5
Types of Noise 7.5
Analog Communication 7.6
Ordinary Amplitude Modulation 1.7



Envelope Detector

7.7 8. Electromagnetics 8.1- 8.62
Single-Sideband Modulation (SSB) 7.8 Elements of Vector Calculus 8.1
Vestigial-Sideband Modulation 7.9 Maxwell's Equations for Static Fields 8.4
Frequency Translation 7.10 Method of Electrical Image 8.6
Frequency-Division Multiplexing 7.10 Electromagnetic Waves 8.7
Angle-Modulation 711 Interface Conditions at Normal Incidence 8.9
Sinuseidal Modulation 712 Polarization 8.10
Bandwidth of Angle-Modulated Signals ~ 7.12 coynting Theorem 811
Fourier Spectra of Angle-Modulated Signals 7.13 Transmission Lines 8.12
Narrowband Angle Modulation 7.13 Smith Chatrt, ) Blo
Superheterodyne Receiver _— Mathematical Blasm o ' 8.16
SNR Calculation (Signal.to-Nbias Ratio] - 7118 Advanta.ges of Differential Signal Processing 8.20
. ? Waveguides 8.20
Noise in Linear Receivers 7.16 Rectangular Waveguides 8.21
Noise in FM Receivers 7.18 Power Transmission 8.22
Measure of Information 7.20 Circular Waveguide 8.23
Source-Coding Theorem 7.21 Antenna 8.24
Digital Communication Systems 7.22 Antenna Patterns 8.27
Sampling Theorem 7.23 Mocnopole and Dipole Antenna 8.31
Time-Division Multiplexing (TDM) 798 Linear Antenna Array 8.32
Digital Carrier Modulation Systems 7.28 Exercise 8.34
Quadrature Amplitude Modulation 7.30 = MCQ Type Questions 8.34
Asymptotic Coding Gain 7 39 — Numerical Type Questions 8.45
Map Decoding . 7.33 rAgere . 548
Baseband Pulse Transmission 7.37 Explanations ' 8.49
Multiple Access System 7.41 * MSQ Question Bank 1-14
Comparison of Multiple-Access Schemes' . 7.42 MOCk TeStS
Cyclic Redundancy Check (CRC) 7.42
CRC Generator 7.42 e Mock Test 1 1-6
Exercise 7.45 ® Mock Test 2 1-7
- MCQ Type Questions 7.45 o Mock Test 3 1-7
— Numerical Type Questions 7.50
Answers 7.53 SOlved Papers
Explangtions Sl e Solved Paper 2020 1-22
® Solved Paper 2021 1-28
® Solved Paper 2022 ' 1-26
® Solved Paper 2023 1-31

(xi)




_GATE

Graduate Aptitude Test in Engineering

el S
GATE 2024 will be conducted by > a2\ GATE 2023 conducted by
Indian Institute of Science, 1ISc Bangalore ¥ Indian Institute of Technology, Kanpur

GATE 2022 conducted by Indian Institute of Technology, Mumbai

Indian Institute of Technology, Kharagpur 9

} Indian Institute of Technology, Delhi X Indian Institute of Technology, Chennai

PLLE
K ,
¥

{ }' Indian Institute of Technology, Guwahati

>

Indian Institute of Technology, Roorkee

(iii)



Eligibility Criteria for GATE 2024

| : A Expected
5 Description of Year of
egree/Program Qualifying Degree/Egamination Eligible Candidates Completion
Bachelor’s degree in Engineering / ) d
B.E./B.Tech./ B.Pharm Technology (4 years after 10+2 or 3 Currentlly in the 37 2025
) years after B.Sc. / Diploma in - year or higher grade or
Engineering / Technology) already completed
2026 (for
Bachelor’s degree of Architecture ¥ 5-year
B. Arch. (5- year course) / Naval Architecture Currently in the 3rd | program), 2025
{4- year course) / year or higher grade or (for
Planning (4- year course) already completed 4-year
program)
: : d
Bachelor’s degree in Science (Post- Current.ly in the 3"
B.Sc. (Research) / B.S. Diploma/4 years after 10+2) year or higher grade or a0
already completed
6 years degree program, consisting Currently in the :
Pharm. D. (after 10+2) of internship or residency training, ard/4thysth/gth year or 2027
during third year onwards already completed
Degree holders of M.B.B.S. and 5%, 6™, 7™ or higher
M.B.BS. those who are in the 5%/6"/7*" semester semester or already 2025
or higher semester of such programme, completed
Master’s degree in any branch of CulTently}i.rl ;he -ﬁl_"s‘t . :
M. Sc./M.A./ MCA or equivalent | Arts/Science/Mathematics/Statistics/ year :freéﬁye’ N 2025
Computer Applications or equivalent " Completed '
Int. M.E./ M Tech Post-B.Sc Integrated Master’s degree | Currently in the 15t/ '
(Pos t:B.Sc.) ) programs in Engineering/ 2n4/3/4™ vear or Any Year
Technology (4-year program) already completed
Int. M.E/MTech. or Dual | ‘tegrated Master’s degree program or \
_ Degree Dual Degree program in Currently in the 374 © 2026
(after Diploma or 10+2) Engineering/Technology (6-year /4°/5" year or
program) alreadycompleted
Bachelor degree in any branch of Currently in the grd
B.Sc./B.A./B.Com. - Science / Arts / year or already 2024
: Commerce (3 years program) completed
: . t AMS Currently in the 3rd .
ntegrated M.Se, or 5-year ~ year or higher or :
Int. M.Se./ Int. B.S./ M.S. intograted B.5.-MLS, program i 2025
% - completed
B.E./B_.Tech./B.Arch. equivalent
ional Socie exammat}ons of Professional Societies, ' .
PTofes'smna v altgnt to recognized by MoE/UPSC/AICTE Compl.e Pt Enrolled upto
Examinations (equi et . equivalent of such
B.E. /B.Tech. / B.Arch.) (6 ANIE by Institution of Engineers- | o cional courses | 31" May 2013
e £ ) ia, y the Institute of Civil
Engineers-India and so on) )
) . Currently in the 37/4t
ticulture,
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GATE Syllabus

« General Aptitude
Verbal Aptitude

Basic English Grammar: tenses, articles, adjectives, prepositions, conjunctions, verb-noun agreement, and
other parts of speech.
Basic Vocabulary: words, idioms, and phrases in context, Reading and comprehension, Narrative sequencing.

Quantitative Aptitude :
Data Interpretation: data graphs (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 logaritk!rps,
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: Vector space, basis, linear dependence and independence, matrix algebra, eigenvalues and
eigenvectors, rank, solution of linear equations- existence and uniqueness. _

Calculus: Mean value theorems, theorems of integral calculus, evaluation of definite and improper integrals,
partial derivatives, maxima and minima, multiple integrals, line, surface and volume integrals, Taylor series.

Differential Equations: First order equations (linear and nonlinear), higher order linear differential equations,
Cauchy’s and Euler’s equations, methods of solution using variation of parameters, complementary function
and particular integral, partial differential equations, variable separable method, initial and boundary value

problems. _

Vector Analysis: Vectors in plane and space, vector operations, gradient, divergence and curl, Gauss’s, Green’s
and Stokes’ theorems.

Complex Analysis: Analytic functions, Cauchy’s integral theorem, Cauchy’s integral formula, sequences, series,
convergence tests, Taylor and Laurent series, residue theorem.

Probability and Statistics: Mean, median, mode, standard deviation, combinatorial probability, probability
distributions, binomial distribution, Poisson distribution, exponential distribution, normal distribution, joint
and conditional probability.

Section 2: Networks, Signals and Systems

Circuit analysis: Node and mesh analysis, superposition, Thevenin’s theorem, Norton’s theorem, reciprocity.
Sinusoidal steady state analysis: phasors, complex power, maximum power transfer.

Time and frequency domain analysis of linear circuits: RL, RC and RLC circuits, solution of network equations
using Laplace transform. - '

Linear 2-port network parameters, wye-delta transformation.
Continuous-time signals: Fourier series and Fourier transform, sampling theorem and applications.

Discrete-tim_e.signals: DTF’}‘, DFT, z-transform, discrete-time processing of continuous-time signals. LTI
systems: definition and properties, causality, stability, impulse response, convolution, poles and zeroes, frequency
response, group delay, phase delay. '
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Section 3: Electronic Devices _ . -
Energy bands in intrinsic and extrinsic semiconductors, equilibrium carrier concentration, direct and indirect

band-gap semiconductors. . .
Carrier transport: diffusion current, drift current, mobility and resistivity, generation and recombination of

carriers, Poisson and continuity equations.
P-N junction, Zener diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell.

Section 4: Analog Circuits

Diode circuits: clipping, clamping and rectifiers.
BJT and MOSFET amplifiers: biasing, ac coupling, small signal analysis, frequency response.

Current mirrors and differential amplifiers.
Op-amp circuits: Amplifiers, summers, differentiators, integrators, active filters, Schmitt triggers and oscillators.

Section 5: Digital Circuits

Number representations: binary, integer and floating-point- numbers.

Combinatorial circuits: Boolean algebra, minimization of functions using Boolean identities and Karnaugh
map, logic gates and their static CMOS implementations, arithmetic circuits, code converters, multiplexers,

decoders. 7
Sequential circuits: latches and flip-flops, counters, shift-registers, finite state machines, propagation delay,

setup and hold time, critical path delay. .
Data converters: sample and hold circuits, ADCs and DACs.

Semiconductor memories: ROM, SRAM, DRAM. '

Computer organization: Machine instructions and addressing modes, ALU, data-path and control unit,
instruction pipelining.

Section 6: Control Systems

Basic control system components; Feedback principle; Transfer function; Block diagram representation; Signal
" flow graph,; Transient and steady-state analysis of LTI systems; Frequency response; Routh-Hurwitz and Nyquist
stability criteria; Bode and root-locus plots; Lag, lead and lag-lead compensation; State variable model and

solution of state equation of LTI systems.

Section 7: Communications |
Random processes: autocorrelation and power spectral density, propertiés of white noise, filtering of random
signals through LTI systems. _

Analog communications: amplitude modulation and demodulation, angle modulation and demodulation, spectra
of AM and FM, superheterodyne receivers.

Information theory: entropy, mutual information and channel capacity theorem.

Digital communications: PCM, DPCM, digital modulation schemes (ASK, PSK, FSK, QAM), bandwidth,
inter-symbol interference, MAP, ML detection, matched filter receiver, SNR and BER.

Fundamentals of error correction, Hamming codes, CRC.

Section 8: Electromagnetics

Maxwell’s equations: differential and integral forms and their interpretation, boundary conditions,wave
equation, Poynting vector.

Plane waves and properties: reflection and refraction, polarization, phase and group velocity,
through various media, skin depth.

Transmission lines: equations, characteristic impedance, impedance matching,
S-parameters, Smith chart.

Rectangular and circular waveguides, light propagation in optical fibers, dipole and monopole antennas, linear
antenna arrays. - .

propagation

impedance transformation,
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Chapter-Wise Analysis

GATE PAPERS (Electronics & Communication Engineering)

Subject 2013 | 2014 | 2015 | 2016 {2017 | 2018 | 2019 | 2020 | 2021 2022 2023
1.Engineering Maths
1 Mark Questions 4 3 4 5 4 5 6 4 5 3 5
2 Marks Questions 6 4 3 4 5 3 3 3 3 5 5
Total Marks swlnlw|ljialnjez|wo|ln|1s|ib
2. Network Theory
1 Mark Questions 3 3 3 5 1 1 1 3 1 2 4
2 Marks Questions 2 2 3 3 2 3 2 5 2
Total Marks , 7 7 9 n 5 7 9 7 il 8 8
3. Signals & Systems
1 Mark Questions 0 4 2 1 3 2 3 2 2 2 3
2 Marks Questions 1 4 4 2 3 2 1 2 3 2 4
Total Marks 2 12 |1 10 5 9 G 5 6 8 6 i
4. Electronic Devices &
Circuits
1 Mark Questions 6 4 4 3 5 3 3 2 3 2 3
2 Marks Questions 4 2 3 3 3 2 2 4 2 3 2
Total Marks 14 8 10 9 1 7 7 10 7 8 7
5. Analog Circuits '
1 Mark Questions 1 2 2 2 1 2 3 3 3 4 2
2 Marks Questions 6 5 3 3 4 5 5 5 5 4 3
Total Marks 13 |12 8 8|9 1213|1313 |12]8
6. Digital Circuits
1 Mark Questions 3 3 4 2 3 3 2 3 3 3 4
2 Marks Questions 3 b 4 3 4 4 1 3 2 4 2
Total Marks 9 |1B|12|8 |1n|njd4 9 711 |8
7. Control Systems
1 Mark Questions ' 4 3 2 2 3 3 1 2 2 2 1
2 Marks Questions 4 4 3 3 4 5 4 4 1
Total Marks . 1211 8 s lunj13)9\|10| 4 8 7




Sulgect sota| 2ot4] 2015 20162007 2018 [ 2010 | aw {2021 2022 000
& Communication systems
1 Mark Questions 8 22 2 4 2 4 1 3 |2

2 Marks Questions ol 2« a2l alelals 5 l‘
Total Marks R g l1w]w| 8 10|16 | | |y
9, Electromagnetic Theory

1 Mark Questions 1 1 d 4 1 2 d ] 2 4 I

2 Marks Questions slals|e|ls | sl 4] a] s L ]
Total Marks 76l slwl7|8{ulo|8]|6
10. Computersorganization

1 Mark Questions - - - - - - - - 0 - -

2 Marks Questions - - - - - = = - 1 - N
Total Marks - - - - = - = - 9 _ -
11. General Aptitude ]

1 Mark Questions 5 5 b & b b b b I 5 5

2 Marks Questions 516 |56 (6666|5606 |5
Total Marks LR AR AR AR AR AR AR AR R 16
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