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Circuits
OP-AMP Speaifications — DC Offset
Parameters
OP-AMP Speaifications - Frequency
Parameters
333 Timer
Fower Amphfier
Class-A Power Amplifiers
Class-B power Amplifier
Class-AB Amplifiers
Class-C power Amplifier
Distortion in Amplifiers
Differential amplifier
Exercise
- MCQ Type Questions
— Numerical Tvpe Questions
Answers
Explanations
Digital Circuits
Number Svstem
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 Simplification
Pair

Quad

Octet

Digital IC Families

Type of IC Families

ECL OR/NOR 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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10.

Type of Flip-Flop 9.30
SR Flip-Flop 9.30
Clocked SR Flip-Flop 9.30
Triggering 9.30
Preset and Clear 9.30
JK Flip-Flop 9.31
JK Master-Slave Flip-Flop 9.31
T Flip-flop 9.33
Registers 9.33
Counters 9.35
Synchronous Counters 9.39
Shift Register Counter 9.41
Sample and Hold 9.43
Sample and Hold Specification 9.43
Converters 9.44
Exercise 9.49
— MCQ Type Questions 9.49
— Numerical Type Questions 9.60
Answers 9.61
Explanations 2.62
Power Electronics 10.1-10.98
Power Semiconductor Devices 10.1
Power Semiconductor Diodes 10.1
Power Semiconductor Transistors 10.1
Prospective Gating (Triggering) of IGBT,
Power Transistor & MOSFET 10.4
MOSFET Firing Circuit 10.4
Thyristor 10.7
Thyristor Modes of Operation 10.8
Thyristor Turn-On Methods 10.8
Switching Characteristies of Thyristors 10.9
Thyristor Firing Circuits or
SCR Firing Circuits 10.10
Thyristor Protection 10.13
Triac 10.14
Gate-Turn-On Thyristor (GTO) 10.14
Performance Parameters 10.15
Rectifiers or Converters 10.16

Phase-Controlled Rectifiers or Converters10.16

Principle of Phase Control 10.16
Single-Phase Half-Wave Circuit

With RL Load 10.17
Single-Phase Half-Wave Circuit

with RL Load And Freewheeling Diode. 10.18
Single-Phase Half-Wave Circuit with

RLE Load 10.19
Single-Phase Full-Wave

Mid-Point Converter 10.20

Single Phase Fully Controlled Converter 10.20

Three Phase Controlled Rectifiers 10.23
Single-Phase Voltage Controller With

Resistive Load 10.24
Single-Phase Voltage Controller

with RL Load 10.25
Un-Controlled Rectifiers 10.26
Thyristor Commutation Techniques 10.34



Issues of Line Curren: Harmonics 10 35 Pwm Techniques

Sources of Non-Unity Power Factor and Modified Sinusoidal Pulse width 1024
Harmonic Distortion 10.36 Modulation 107
Different Type of Converters 10 36 Applications of Choppers and Inverterg 10'73
Single Phase Semiconverter 10.36 Speed Control of Motors 1“)‘78
Three Phase Full Converters 10 38 Speed Control of D.C. Motors 10.78
Three Phase Semiconverter 10.39 Speed Control of A.C. Motors 10i79
Dual Converter 10.39 Exercise 10,89
Buck-Boost Converters 1041 - MCQ Type Questions 10.89
Operation As A Buck Converter 10.41 — Numerical Type Questions 10.9¢9
Thyristor Based Current Voltage Answers 10.99
Commutated Source Converter 1041 Explanations 10.99
('hnppl-r\ 10 45
Principle of Chopper Operation 10456 ® MSQ Question Bank 1-14
Controlling Methods 10,45
Step-Up Choppers 1046 MOCk TeStS
I'vpes of Chopper Circuits 10 46
Voltage -Commutated Chopper 10 48 ® Mock Test 1 1-9
Current-Commutated Chopper 10.50 ® Mock Test 2 1-8
O o wtated Chao , 52
;II\‘;i”' |l3”1 utated Chopper :((: —:_) e Mock Test 3 L7
Classification of Inverters 10 52
Bridge Inverters 10 53 SOlVed Papers
l\".llll.:|;|rlI“|\|:A\[l| ‘l:t\l ::: ::‘l * Solved Paper 2020 1-20
Single & Three Phase Voltage * Solved Paper 2021 1-27
Source Inverters 10.66 * Solved Paper 2022 1-22
Voltage Control of Three Phase Inverter 10 74 ;
Pulse-Width Modulated ({PWM) Inverters 10 74 N SOlvec’ Papef 2023 1 -8
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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 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.

Calculus: Mean value theorems, Theorems of integral calculus, 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 coefficients, 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, Discrete 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 dc 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

Coulomb's 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, Self and Mutual inductance of simple configurations.

(xxw)



Section 4: Signals and Systems

Representation of continuous and discrete time signals, shifting and scaling proper tnes., 11flefl_r time invariapg
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 ang
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,
Electromechanical 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 dc 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, Economic Load Dispatch (with and without considering
transmission losses).

Section 7: Control Systems

Mathematical modeling and representation of systems, Feedback principle, transfer function, Block diagrams
and Signal flow graphs, Transient and Steady |state analysis of linear time invariant systems, Stability analysis
using Routh-Hurwitz and Nyquist criteria, Bode plots, Root loci, Lag, Lead and Lead Lag compensators; P, P1
and PID controllers; State space model, Solution of state equations of LTI 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, rectifiers; Amplifiers: biasing, equivalent circuit and frequency response;
oscillators and feedback amplifiers; operational amplifiers: characteristics and applications; single stage active
filters, Sallen Key, Butterworth, VCOs and timers, combinatorial and sequential logic circuits, multiplexers,
demultiplexers, Schmitt tnggers, sample and hold circuits, A/D 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; Bidirectional ac to de voltage source converters; Magniwde
and Phase of line current harmonics for uncontrolled and thyristor 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.
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ChapterQWi'se A}I;Iysis- i

GATE PAPERS (Electrical Engineering)

Eubject 2013 | 2014 | 2015 | 2016 | 2017 | 2018-| 2019 | 2020 | 2021 | 2022 | 2023

1. Engineering Mathematics|

1 Mark Questions 4 4 3 5 2 5 ‘5| 2 4 1 5

2 Marks Questions 4 5 4 5 4 5 4. 2 4 6 3
Total Marks 2| 4|0 15| w0|6|B|6|2|B|n
2. Electric Circuits |

1 Mark Questions 4 3 3 3 3 4 2 2 3 5 2

2 Marks Questions 3 5 3 4 4 3 4 4 1 3
Total Marks 0| u| 1|9 |n|lw|s |w0|un|7]|s
3. Electromagnetic Fields

1 Mark Questions 3 2 1 1 1 2 1 1

2 Marks Questions 2 1 1 0 1 2 3 2
Total Marks 7 4 3 1 3 6 | 7 51
4. Signals and Systems

1 Mark Questions 3 3 2 2 5 1 5 3 2 0 4

‘2 Marks Questions 1 2 "2 2 3 3 1 3 3 4 4
Total Marks 5 7 6 6 11 7 7 9 8 8 12
5. Electrical Machines

1 Mark Questions 2 4 3 2 2 3 ) 4 2 2 3

2 Marks Questions 1 4 3 5 5 7 6 4 3 5 4
Total Marks 4 12 9 12 12 17 17 12 8 12 1]
6. Power Systems

1 Mark Questions 2 1 3 4 2 4 2 3 4 4 3

2 Marks Questions 3 4 2 2 5 1 4 5 4 2 4
Total Marks 8 9 7 8 12 6 10 13 12 8 u
7. Control Systems

1 Mark Questions 3 2 3 0 2 2 2 2 2 2 3

2 Marks Questions 4 4 3 4 2 2 3 3 3 3 3

| Total Marks n|/w, s | 8| 6| 6| 8 | 8| 8 |8 |9
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Subject 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
8. Electrical and
Electronic
Measurements
1 Mark Questions 2 2 2 1 2 1 1 1 2 2 0
B
2 Marks Questions 1 3 3 2 0 2 1 1 0 0 1
Total Marks 4 8 8 5 2 5 3 3 2 2 2
9. Analog, Digital
Electronics and
Microprocessor
1 Mark Questions 3 3 4 2 1 2 0 4 3 5 2
2 Marks Questions 5 3 5 2 4 4 4 3 3 2 4
Total Marks 13 9 14 6 9 10 8 10 9 9 10
10. Power Electronics
& Drives ;
|
1 Mark Questions 0 3 2 1| 4 2 2 3 1 3 2
2 Marks Questions 6 1 3 4 | 2 1 4 4 4 4 2
Total Marks 12 5 8 9 8 4 10 11 9 1 6
11. General Aptitude
1 Mark Questions 5 5 5 5 5 5 5 5 5 5 5
2 Marks Questions 5 5 5 5 5 5 5 5 5 5 5
Total Marks 15 15 | 15 | 15 15| 15| 15| 15| 15 | 15 | 15
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