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GATE Syllabus for Instrumentation
Engineering 2024

The GATE Syllabus for Instrumentation Engineering
encompasses a comprehensive range of topics and
subtopics that candidates need to be familiar with for the
exam. These topics serve as the basis for formulating the
question papers in the Instrumentation Engineering
discipline. Therefore, it is crucial to thoroughly understand
the entire GATE Syllabus for Instrumentation Engineering
in order to excel in the examination. By acquainting
themselves with the GATE Syllabus for Instrumentation
Engineering and utilizing appropriate study resources,
candidates can enhance their understanding of the subject
matter and be well-prepared for the exam.

The syllabus for GATE Instrumentation Engineering
consists of various important sections, including
Engineering Mathematics, Electricity and Magnetism,
Electrical Circuits and Machines, Signals and Systems,
Analog Electronics, Digital Electronics, Measurements,
Sensors, Industrial Instrumentation, Communication, and
Optical Instrumentation. To effectively cover the complete
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syllabus, it is recommended to refer to relevant books and
study materials. In this article, we will also check the tips
and strategies to cover the gate instrumentation
engineering syllabus.

What is Gate Syllabus for Instrumentation
Engineering 20247

The GATE Syllabus for Instrumentation Engineering
consists of three main branches: General Aptitude (GA),
Engineering Mathematics, and the Core Discipline - IN.
This syllabus provides candidates with valuable insights to
help them create a structured roadmap for their exam
preparation. It can be further divided into ten significant
sections, as listed below:

Section 1: General Aptitude (GA)

Section 2: Engineering Mathematics

Section 3: Electrical Circuits and Machines

Section 4: Control Systems

Section 5: Digital Electronics and Analog Electronics

Section 6: Sensors and Industrial Instrumentation
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Section 7: Electricity and Magnetism

Section 8: Signals and Systems
Section 9: Measurements

Section 10: Communication and Optical
Instrumentation

These sections cover a wide range of topics that are
crucial for the Instrumentation Engineering discipline. By
understanding the detailed breakdown of the GATE
Syllabus for Instrumentation Engineering, candidates can
effectively plan and organize their preparation strategies to
ensure comprehensive coverage of all relevant areas.

General Aptitude Syllabus: Gate Syllabus
for Instrumentation Engineering 2024

The General Aptitude (GA) Paper is a shared paper
across all 29 branches of the GATE exam, including
Instrumentation Engineering. It is essential for candidates
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to familiarize themselves with the GA section of the GATE
syllabus for Instrumentation Engineering, which is outlined
below:

Sections Topics Verbal Ability

e English grammar

e Sentence completion
e Instructions

e \Verbal analogies

e \Word groups

e Critical reasoning

e \erbal deduction

Numerical Ability

e Numerical computation
e Numerical reasoning

e Numerical estimation
e Data interpretation

Engineering Mathematics Syllabus: Gate
Syllabus for Instrumentation Engineering
2024

The Engineering Mathematics section is an important and
highly scoring part of the GATE (Graduate Aptitude Test in
Engineering) syllabus for Instrumentation Engineering.
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Below are the topics covered in the Engineering
Mathematics section of the GATE Instrumentation
syllabus:

1. Linear Algebra: This topic covers matrix algebra,
systems of linear equations, consistency and rank of
matrices, eigenvalues, and eigenvectors.

2. Calculus: It includes mean value theorems, integral
calculus, partial derivatives, maxima and minima,
multiple integrals, Fourier series, vector identities,
line, surface, and volume integrals, as well as the
application of theorems such as Stokes', Gauss', and
Green's theorems.

3. Differential Equations: This topic covers first-order
equations (both linear and nonlinear), second-order
linear differential equations with constant coefficients,
the method of variation of parameters, Cauchy's and
Euler's equations, initial and boundary value
problems, and the solution of partial differential
equations using the variable separable method.

4. Complex Variables: It involves the analysis of complex
variables, including analytic functions, Cauchy's
integral theorem, integral formula, Taylor's and
Laurent's series, and the residue theorem. It also
includes the solution of integrals using complex
analysis techniques.
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5. Probability and Statistics: This topic covers sampling
theorems, conditional probability, measures of central
tendency (mean, median, and mode), measures of
dispersion (standard deviation and variance), and an
introduction to random variables with discrete and
continuous distributions, such as the normal, Poisson,
and binomial distributions.

6. Numerical Methods: It includes matrix inversion,
methods for solving non-linear algebraic equations,
iterative methods for solving differential equations,
numerical integration techniques, and regression and
correlation analysis for data analysis.

@)

Electricity and Magnetism Syllabus: Gate
Syllabus for Instrumentation Engineering
2024

The Electricity and Magnetism section is a fundamental
part of the GATE (Graduate Aptitude Test in Engineering)
syllabus for Instrumentation Engineering. It covers various
important topics related to electricity and magnetism. The
following topics are included in the Electricity and
Magnetism section of the GATE syllabus for
Instrumentation Engineering:
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1. Reluctance and Magnetic Circuits: This topic includes
the concept of reluctance, which is the opposition
offered by a magnetic circuit to the establishment of
magnetic flux. It also covers the analysis of simple
magnetic circuits.

2. Self and Mutual Inductance of Simple Configurations:
It involves the study of self-inductance, which is the
property of a circuit to oppose any change in the flow
of current through it. Mutual inductance deals with the
interaction of magnetic fields between two or more
circuits.

3. Inductance: This topic focuses on the concept of
inductance, which is a property of a circuit that
opposes changes in current. It includes the analysis
and calculation of inductance in various
configurations.

4. Magnetomotive Force: It covers the concept of
magnetomotive force, which is the driving force that
establishes a magnetic field in a magnetic circuit.

5. Biot-Savart's Law, Ampere's Law, Curl, Faraday's
Law: These laws are fundamental principles in
electromagnetism. Biot-Savart's law relates the
magnetic field produced by a steady current to the
current element. Ampere's law relates the magnetic
field to the current flowing through a closed loop. Curl
and Faraday's law describes the relationship between
magnetic and electric fields.
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6. Lorentz Force: When a charged particle moves in an
electric and magnetic field then it leads to the
formation of Lorentz Force.

7. Effect of the Dielectric Medium: This topic covers the
influence of a dielectric medium (insulating material)
on electric fields.

8. Capacitance of Simple Configurations: It includes the
calculation of capacitance in various simple
configurations.

9. Divergence: Divergence is a mathematical operation
that describes the flux of a vector field through an
infinitesimal volume. It is used in the analysis of
electric fields.

10. Electric Flux Density: It represents the electric flux
per unit area and is related to the electric field.

11. Gauss's Law: Gauss's law relates the electric flux
through a closed surface to the charge enclosed
within that surface.

12. Coulomb's Law: Coulomb's law describes the force
between two point charges.

13. Electric Field Intensity: It represents the force
experienced by a unit positive charge placed in an
electric field.
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Electrical Circuits and Machines Syllabus:

Gate Syllabus for Instrumentation
Engineering 2024

The Electrical Circuits and Machines section of the GATE
syllabus for Instrumentation Engineering covers various
topics related to voltage and current sources, impedance,
admittance, RLC circuits with AC excitation, and more.
The following topics are included in this section:

1. Voltage and current sources: Independent,
dependent, ideal, and practical; V-l relationships of
resistors, inductors, mutual inductance, and
capacitors.

2. Transient analysis of RLC circuits with DC excitation.

3. Peak, average, and RMS values of AC quantities.

4. Apparent, active, and reactive powers.

5. Phasor analysis, impedance, and admittance.

6. Series and parallel resonance.

/. Locus diagrams.

8. Transient analysis of RLC circuits with AC excitation.

9. One-port and two-port networks.

10. Driving point impedance and admittance, and short
circuit parameters.

11. Single-phase transformer: Equivalent circuit, phase
diagram, open circuit and short circuit tests,
regulation, and efficiency.
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12. Three-phase induction motors: Principle of
operation, types, performance, torque-speed
characteristics, no-load and blocked rotor tests,
equivalent circuit, starting and speed control, types of
losses, and efficiency calculations of electric
machines.

Signals and Systems Syllabus: Gate
Syllabus for Instrumentation Engineering
2024

The Signals and Systems section of the GATE syllabus for
Instrumentation Engineering provides an overview of both
digital and analog signal processing. The key topics
covered in this section include an introduction to periodic,
aperiodic, and impulse signals; an exploration of Laplace,
Fourier, and z-transforms; understanding transfer
functions, frequency responses of first and second-order
linear time-invariant systems, and the impulse responses
of systems; studying convolution and correlation.
Additionally, the syllabus covers discrete-time systems,
including concepts such as impulse response, frequency
response, and pulse transfer function; an introduction to
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the DFT (Discrete Fourier Transform) and FFT (Fast
Fourier Transform); as well as the basics of IR (Infinite
Impulse Response) and FIR (Finite Impulse Response)
filters.

Control Systems Syllabus: Gate Syllabus
for Instrumentation Engineering 2024

The Control Systems section of the GATE syllabus for
Instrumentation Engineering encompasses topics related
to controlling and monitoring processes according to
specific requirements. The following is the important topics
covered in this section:

e Feedback principles
e Signal flow graphs

e Transient response
e Steady-state errors

e Bode plot
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e Phase and gain margins

e Routh and Nyquist criteria
e Root loci

e Design of lead, lag, and
lead-lag compensators

e State-space representation of
systems

e Time-delay systems

e Mechanical, hydraulic, and
pneumatic system
components

e Synchro pair, servo, and
stepper motors

e Servo valves

e On-off, P, PI, PID, Cascade
control

e Tuning of PID controllers and
sizing of control valves
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Analog and Digital Electronics Syllabus:
Gate Syllabus for Instrumentation
Engineering 2024

The Analog Electronics section of the GATE
Instrumentation syllabus focuses on electronic systems
that utilize continuously variable signals, while Digital
Electronics deals with signals that typically have only two
levels. This portion of the syllabus includes topics such as
ADC (Analog-to-Digital Converter) and DAC
(Digital-to-Analog Converter), microprocessors, and data
acquisition systems. Let's explore these topics in more
detail:

Analog Electronics:

e Characteristics and applications of diodes, Zener
diodes, BJTs (Bipolar Junction Transistors), and
MOSFETs (Metal-Oxide-Semiconductor Field-Effect
Transistors).

e Small-signal analysis of transistor circuits and
feedback amplifiers.

e Characteristics of ideal and practical operational
amplifiers (op-amps) and their applications, including
adders, subtractors, integrators, differentiators,
difference amplifiers, instrumentation amplifiers,
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precision rectifiers, active filters, oscillators, signal
generators, voltage-controlled oscillators, and
phase-locked loops.

Sources and effects of noise and interference in
electronic circuits.

Digital Electronics:

Combinational logic circuits and minimization of
Boolean functions.

Introduction to TTL (Transistor-Transistor Logic) and
CMOS (Complementary Metal-Oxide-Semiconductor)
|C families.

Arithmetic circuits, comparators, Schmitt triggers,
multivibrators, sequential circuits, flip-flops, shift
registers, timers, and counters.

Sample-and-hold circuits, multiplexers, and various
types of ADCs (Analog-to-Digital Converters)
including successive approximation, integrating, flash,
and sigma-delta converters.

Digital-to-Analog Converters (DACs) such as
weighted R, R-2R ladder, and current steering logic,
along with their characteristics (resolution,
quantization, significant bits, conversion/settling time).
Basics of number systems.

Embedded Systems:
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e Microprocessor and microcontroller applications,
including memory and input-output interfacing.

e Basics of data acquisition systems.

e Basics of distributed control systems (DCS) and
programmable logic controllers (PLC).

Sensors and Industrial Instrumentation

Syllabus: Gate Syllabus for Instrumentation
Engineering 2024

The Sensors and Industrial Instrumentation section of the
GATE Instrumentation syllabus covers a range of topics
related to sensors and transducers used in industrial
applications. Here are the key topics included:

1. Resistive, capacitive, inductive, piezoelectric, and Hall
effect sensors, along with their associated signal
conditioning circuits.

2. Transducers used in industrial instrumentation,
including displacement sensors for measuring linear
and angular displacement, velocity and acceleration
transducers, force and torque transducers, vibration
and shock transducers, pressure transducers
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(including low-pressure measurement), and various
types of flow meters such as variable head, variable
area, electromagnetic, ultrasonic, turbine, and open
channel flow meters.

3. Temperature measurement using different types of
transducers such as thermocouples, bolometers,
RTDs (3/4 wire), thermistors, pyrometers, and
semiconductor-based sensors.

4. Measurement of liquid level, pH, conductivity, and
viscosity.

5. Two-wire transmitters, which are commonly used for
transmitting sensor signals over long distances while
maintaining signal integrity.

Measurements Syllabus: Gate Syllabus for
Instrumentation Engineering 2024

The Measurements section of the GATE syllabus for
Instrumentation Engineering focuses on the principles and
techniques involved in obtaining accurate results for
physical quantities. This section covers several topics,
including
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1. Sl units and standards for measurement, including
resistance (R), inductance (L), capacitance (C),
voltage, current, and frequency.

2. Voltage and current scaling techniques to match the
range of measurement instruments.

3. Instrument transformers used for stepping down high
voltages and currents to levels suitable for
measurement.

4. Digital voltmeters and digital multimeters for precise
measurement of voltage and current.

5. Oscilloscopes and their application in time, phase,
and frequency measurements. It also covers concepts
related to shielding and grounding.

6. AC and DC probes used for measuring signals in
electrical systems.

7. Understanding systematic and random errors that can
affect measurement accuracy.

8. Various types of bridges, including the Wheatstone,
Kelvin, Megohm, Maxwell, Anderson, Schering, and
Wien bridges used for precise measurements.

9. Techniques for measuring voltage, current, and power
accurately.

10. RMS (Root Mean Square) meters used for
measuring the effective value of AC signals
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Communication and Optical Instrumentation

Syllabus: Gate Syllabus for Instrumentation
Engineering 2024

The Communication and Optical Instrumentation section
of the GATE syllabus for Instrumentation Engineering
includes the following topics:

1. Amplitude and frequency modulation and
demodulation

2. Shannon's sampling theorem

3. Pulse code modulation

4. Frequency and time division multiplexing

5. Amplitude, phase, frequency, and quadrature
amplitude modulation for digital modulation

6. Pulse shift keying for digital modulation

7. Optical sources and detectors: LED, laser,
photodiode, light-dependent resistor, square-law
detectors, and their characteristics

8. Interferometer: applications in metrology

9. Basics of fiber optic sensing

10. UV-VIS spectrophotometers

11. Mass spectrometer
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Exam Pattern and Marking Scheme of Gate

Syllabus for Instrumentation Engineering
2024:

1. To effectively prepare for the GATE syllabus for
Instrumentation Engineering syllabus 2024, it is
important to familiarize oneself with the exam pattern
and marking scheme. It is expected that the GATE EE
exam pattern and marking scheme will remain
unchanged from the previous year.

2. The exam will consist of 65 questions, categorized
into three types: Multiple Select Questions (MSQ),
Multiple Choice Questions (MCQ), and Numerical
Answer Type (NAT) questions. These questions will
carry a total of 100 marks and candidates will have 3
hours to complete the exam.

3. The marking scheme is expected to be consistent
with previous years, with only the MCQ-based
questions incurring negative markings. Each question
will be assigned either 1 or 2 marks. The assessment
of aspiring students will focus on evaluating their
analytical and problem-solving skills through these
questions.
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Best Books to Cover Gate Syllabus for
Instrumentation Engineering 2024

When preparing for the GATE syllabus in Instrumentation
Engineering, it is crucial for candidates to consult reliable
and recommended books. The following table lists
important books that are beneficial for preparation:

e "Advanced Engineering Mathematics" by Erwin
Kreyszig

"Engineering Circuit Analysis" by Steven M. Durbin
"Fundamentals of Microelectronics" by Behzad Razavi
"Signals and Systems" by HP HSU

"Automatic Control Systems" by B C Kuo

O

Tips & Strategies to Cover Gate Syllabus for
Instrumentation Engineering 2024

The experts have evaluated the GATE Exam of the
previous year as having a moderate to the tough level of
difficulty. Therefore, it is crucial to establish a strong
comprehension of the topics in order to create an effective
study plan for the upcoming GATE 2024 Exam. Here are
some valuable tips to assist you in this process:
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1. Set up a disciplined study routine of 7-8 hours per day
and adhere to it consistently.

2. Regularly practice numerical problems and devote
time to enhance your proficiency in General Aptitude.

3. Solve a significant number of previous year's question
papers to familiarize yourself with the exam pattern
and gain confidence.

4. Give high priority to covering the GATE IN Syllabus
thoroughly, ensuring that you complete it in a timely
manner to allow ample time for revision.

Frequently Asked Questions:

1. What is the GATE Syllabus for Instrumentation
Engineering 20247?

The GATE Syllabus for Instrumentation Engineering (IE)
encompasses the following sections:

Section 1: General Aptitude (GA)
Section 2: Engineering Mathematics
Section 3: Electrical Circuits and Machines

Section 4: Control Systems
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Section 5: Digital Electronics and Analog Electronics

Section 6: Sensors and Industrial Instrumentation
Section 7: Electricity and Magnetism

Section 8: Signals and Systems

Section 9: Measurements

Section 10: Communication and Optical
Instrumentation

2. How many sections are there in Gate syllabus for
Instrumentation Engineering 20247

There is a total of 10 sections in Gate Instrumentation
Engineering Syllabus.

3. Explain the sectional weightage of the gate
syllabus for instrumentation engineering.

The GATE syllabus for Instrumentation Engineering is
structured into three sections with the following weights:

1. General Aptitude (GA) - 15% of total marks.
2. Engineering Mathematics - 13% of total marks.
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3. Instrumentation Engineering - 72% of total marks.

The Instrumentation Engineering section holds the highest
weightage, accounting for 72% of the total marks. The
General Aptitude and Engineering Mathematics sections
carry 15% and 13% weightage, respectively.

4. What are the topics for Engineering Mathematics
in Gate Instrumentation Engineering Syllabus?

In the GATE (Graduate Aptitude Test in Engineering)
Instrumentation Engineering syllabus, the topics covered
in Engineering Mathematics include

Linear Algebra: Vector spaces, matrices,
determinants, systems of linear equations,
eigenvalues and eigenvectors, orthogonality, and
least squares.

Calculus: Functions of a single variable, limit,
continuity, differentiability, mean value theorem, Taylor
series, indeterminate forms, maxima and minima,
definite and indefinite integrals, multiple integrals, and
vector calculus.
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Differential Equations: First-order and higher-order
ordinary differential equations, linear and non-linear
differential equations, initial and boundary value
problems, Laplace transforms, and partial differential
equations.

Complex Analysis: Analytic functions,
Cauchy-Riemann equations, contour integration,
residues, evaluation of integrals, and Taylor and
Laurent series.

Probability and Statistics: Probability theory, random
variables, probability distributions, mathematical
expectation, standard deviation, correlation,
regression analysis, and hypothesis testing.

Numerical Methods: Numerical approximation and
interpolation, numerical integration and differentiation,
methods for solving linear and non-linear equations,
and numerical solutions of ordinary differential
equations.

Transform Theory: Fourier series, Fourier transforms,
Laplace transforms, Z-transforms, and applications in
signal and system analysis.

5. What are the topics for Signals and systems in
Gate Instrumentation Engineering Syllabus?
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The topics for Signals and Systems in the GATE

Instrumentation Engineering syllabus include:

e Basic concepts of signals and systems

e Classification and properties of signals

e Continuous-time and discrete-time signals and
systems

e Fourier series and Fourier transform analysis of
continuous-time signals

e Laplace transform analysis of continuous-time signals
and systems

e /Z-transform analysis of discrete-time signals and
systems

e Discrete Fourier transform analysis of discrete-time
signals

e Convolution and correlation of signals

e Time-domain and frequency-domain analysis of linear
time-invariant (LTI) systems

e System impulse response and transfer function

e Frequency response of LTI systems
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e Sampling theorem and discrete-time processing of

continuous-time signals
e Discrete-time systems and difference equations

e Design and analysis of digital filters
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