
IN Instrumentation Engineering  
 

Section 1: Engineering Mathematics 
Linear Algebra: Matrix algebra, systems of linear equations, Eigen values and Eigen 
vectors. 

Calculus: Mean value theorems, theorems of integral calculus, partial derivatives, maxima 
and minima, multiple integrals, Fourier series, vector identities, line, surface and volume 
integrals, Stokes, Gauss and Green’s theorems. 

Differential equations: First order equation (linear and nonlinear), higher order linear 
differential equations with constant coefficients, method of variation of parameters, 
Cauchy’s and Euler’s equations, initial and boundary value problems, solution of partial 
differential equations: variable separable method. 

Analysis of complex variables: Analytic functions, Cauchy’s integral theorem and integral 
formula, Taylor’s and Laurent’s series, residue theorem, solution of integrals. 

Probability and Statistics: Sampling theorems, conditional probability, mean, median, 
mode and standard deviation, random variables, discrete and continuous distributions: 
normal, Poisson and binomial distributions. 

Numerical Methods: Matrix inversion, solutions of non-linear algebraic equations, iterative 
methods for solving differential equations, numerical integration, regression and 
correlation analysis. 

 

Instrumentation Engineering 

Section 2: Electrical Circuits:  
Voltage and current sources: independent, dependent, ideal and practical; v-i 
relationships of resistor, inductor, mutual inductor and capacitor; transient analysis of RLC 
circuits with dc excitation.  

Kirchoff’s laws, mesh and nodal analysis, superposition, Thevenin, Norton, maximum power 
transfer and reciprocity theorems.  

Peak-, average- and rms values of ac quantities; apparent-, active- and reactive powers; 
phasor analysis, impedance and admittance; series and parallel resonance, locus 
diagrams, realization of basic filters with R, L and C elements.  

One-port and two-port networks, driving point impedance and admittance, open-, and 
short circuit parameters. 

Section 3: Signals and Systems  
Periodic, aperiodic and impulse signals; Laplace, Fourier and z-transforms; transfer 
function, frequency response of first and second order linear time invariant systems, 
impulse response of systems; convolution, correlation. Discrete time system: impulse 
response, frequency response, pulse transfer function; DFT and FFT; basics of IIR and FIR 
filters.  



Section 4: Control Systems 
Feedback principles, signal flow graphs, transient  response, steady-state-errors, Bode 
plot, phase and gain margins, Routh and Nyquist criteria, root loci, design of lead, lag and 
lead-lag compensators, state-space representation of systems; time-delay systems; 
mechanical, hydraulic and pneumatic system components, synchro pair, servo and 
stepper motors, servo valves; on-off, P, P-I, P-I-D, cascade, feedforward, and ratio 
controllers. 

Section 5: Analog Electronics  
Characteristics and applications of diode, Zener diode,  BJT and MOSFET; small signal 
analysis of transistor circuits, feedback amplifiers. Characteristics of operational amplifiers; 
applications of opamps: difference amplifier, adder, subtractor, integrator, differentiator, 
instrumentation amplifier, precision rectifier, active filters and other circuits. Oscillators, 
signal generators, voltage controlled oscillators and phase locked loop. 

Section 6: Digital Electronics  
Combinational logic circuits, minimization of Boolean functions. IC families: TTL and CMOS. 
Arithmetic circuits, comparators, Schmitt trigger, multi-vibrators, sequential circuits, flip-
flops, shift registers, timers and counters; sample-and-hold circuit, multiplexer, analog-to-
digital (successive approximation, integrating, flash and sigma-delta) and digital-to-
analog converters (weighted R, R-2R ladder and current steering logic). Characteristics of 
ADC and DAC (resolution, quantization, significant bits, conversion/settling time); basics of 
number systems, 8-bit microprocessor and microcontroller: applications, memory and 
input-output interfacing; basics of data acquisition systems.  

Section 7: Measurements  
SI units, systematic and random errors in measurement, expression of uncertainty - 
accuracy and precision index, propagation of errors. PMMC, MI and dynamometer type 
instruments; dc potentiometer;  bridges for measurement of R, L and C, Q-meter. 
Measurement of voltage, current and power in single and three phase circuits; ac and dc 
current probes; true rms meters, voltage and current scaling, instrument transformers, 
timer/counter, time, phase and frequency measurements, digital voltmeter, digital 
multimeter; oscilloscope, shielding and grounding. 

Section 8: Sensors and Industrial Instrumentation  
Resistive-, capacitive-, inductive-, piezoelectric-, Hall effect sensors and associated signal 
conditioning circuits; transducers for industrial instrumentation: displacement (linear and 
angular), velocity, acceleration, force, torque, vibration, shock, pressure (including low 
pressure), flow (differential pressure, variable area, electromagnetic, ultrasonic, turbine 
and open channel flow meters) temperature (thermocouple, bolometer, RTD (3/4 wire), 
thermistor, pyrometer and semiconductor); liquid level, pH, conductivity and viscosity 
measurement. 

Section 9: Communication and Optical Instrumentation  
Amplitude- and frequency modulation and demodulation; Shannon's sampling theorem, 
pulse code modulation; frequency and time division multiplexing, amplitude-, phase-, 
frequency-, pulse shift keying for digital modulation; optical sources and detectors: LED, 
laser, photo-diode, light dependent resistor and their characteristics; interferometer: 
applications in metrology; basics of fiber optic sensing.  

  


	Section1: Engineering Mathematics
	Section 2: Flight Mechanics
	Section 3: Space Dynamics
	Section 4: Aerodynamics
	Section 5: Structures
	Section 6: Propulsion
	Section 1: Engineering Mathematics
	Section 2: Farm Machinery
	Section 3: Farm Power
	Section 4: Soil and Water Conservation Engineering
	Section 5: Irrigation and Drainage Engineering
	Section 6: Agricultural Processing Engineering
	Section 7:  Dairy and Food Engineering
	Architecture and Planning
	AR
	Section 1: Architecture and Design
	Section 2: Building Materials, Construction and Management
	Section 3: Building and Structures
	Section 4: Environmental Planning and Design
	Section 5: Urban Design
	Section 6: Urban Planning and Housing
	Section 7: Planning Techniques and Management
	Section 8: Services, Infrastructure and Transportation
	Section 1: Engineering Mathematics
	Section 2: General Biotechnology
	Section 3: Recombinant DNA Technology
	Section 4: Plant and Animal Biotechnology
	Section 5: Bioprocess Engineering and Process Biotechnology
	Section 1: Engineering Mathematics
	Section 2: Structural Engineering
	Section 3: Geotechnical Engineering
	Section 4: Water Resources Engineering
	Section 5: Environmental Engineering
	Section 6: Transportation Engineering
	Section 7: Geomatics Engineering
	Section 1: Engineering Mathematics
	Section 2: Process Calculations and Thermodynamics
	Section 3: Fluid Mechanics and Mechanical Operations
	Section 4: Heat Transfer
	Section 5: Mass Transfer
	Section 6: Chemical Reaction Engineering
	Section 7: Instrumentation and Process Control
	Section 8: Plant Design and Economics
	Section 9: Chemical Technology
	Section1: Engineering Mathematics
	Section 2: Digital Logic
	Section 3: Computer Organization and Architecture
	Section 4: Programming and Data Structures
	Section 5: Algorithms
	Section 6: Theory of Computation
	Section 7: Compiler Design
	Section 8: Operating System
	Section 9: Databases
	Section 10: Computer Networks
	Section 1: Physical Chemistry
	Section 2: Inorganic Chemistry
	Section 3: Organic Chemistry
	Section 1:  Engineering Mathematics
	Section 2:  Networks, Signals and Systems
	Section 3:  Electronic Devices
	Section 4:  Analog Circuits
	Section 5:  Digital Circuits
	Section 6:  Control Systems
	Section 7:  Communications
	Section 8:  Electromagnetics
	Section 1: Engineering Mathematics
	Section 2:  Electric Circuits
	Section 3: Electromagnetic Fields
	Section 4: Signals and Systems
	Section 5: Electrical Machines
	Section 6: Power Systems
	Section 7: Control Systems
	Section 8: Electrical and Electronic Measurements
	Section 9: Analog and Digital Electronics
	Section 10: Power Electronics
	Section 1: Ecology
	Section 2: Evolution
	Section 3: Mathematics and Quantitative Ecology
	Section 4: Behavioural Ecology
	Part – A: Geology
	Part - B:  Geophysics
	Section 1: Engineering Mathematics
	Section 2: Electrical Circuits:
	Section 3: Signals and Systems
	Section 4: Control Systems
	Section 5: Analog Electronics
	Section 6: Digital Electronics
	Section 7: Measurements
	Section 8: Sensors and Industrial Instrumentation
	Section 9: Communication and Optical Instrumentation
	Section 1: Linear Algebra
	Section 2: Complex Analysis
	Section 3: Real Analysis
	Section 4: Ordinary Differential Equations
	Section 5: Algebra
	Section 6: Functional Analysis
	Section 7: Numerical Analysis
	Section 8: Partial Differential Equations
	Section 9: Topology
	Section 10: Probability and Statistics
	Section 11: Linear programming
	Section 1: Engineering Mathematics
	Section 2: Applied Mechanics and Design
	Section 3: Fluid Mechanics and Thermal Sciences
	Section 4: Materials, Manufacturing and Industrial Engineering
	Section 1: Engineering Mathematics
	Section 2:  Mine Development and Surveying
	Section 3:  Geomechanics and Ground Control
	Section 4: Mining Methods and Machinery
	Section 5: Surface Environment, Mine  Ventilation, and Underground Hazards
	Section 6: Mine Economics, Mine Planning, Systems Engineering
	Section 1: Engineering Mathematics
	Section 2: Thermodynamics and Rate Processes
	Section 3: Extractive Metallurgy
	Section 4: Physical Metallurgy
	Section 5: Mechanical Metallurgy
	Section 6: Manufacturing Processes
	Section 1:  Mathematical Physics
	Section 2:  Classical Mechanics
	Section 3: Electromagnetic Theory
	Section 4: Quantum Mechanics
	Section 5: Thermodynamics and Statistical Physics
	Section 6: Atomic and Molecular Physics
	Section 7: Solid State Physics &  Electronics
	Section 8:  Nuclear and Particle Physics
	Section 1: Engineering Mathematics
	Section 2: General Engineering
	Section 3: Manufacturing Processes I
	Section 4: Manufacturing Processes II
	Section 5: Qualityand Reliability
	Section 6: Industrial Engineering
	Section 7: Operations research and Operations management
	Section 1: Textile Fibers
	Section 2: Yarn manufacture, Yarn structure and Properties
	Section 3: Fabric manufacture, Structure and Properties
	Section 4: Textile Testing
	Section 5: Chemical processing
	Section 1: Linear Algebra
	Section 2: Calculus
	Section 3: Vector Calculus
	Section 3: Complex variables
	Section 4: Ordinary Differential Equations
	Section 5: Partial Differential Equations
	Section 6: Probability and Statistics
	Section 7: Numerical Methods
	Section 1: Flow and Fluid Properties
	Section 2: Kinematics
	Section 3: Integral analysis
	Section 4: Differential Analysis
	Section 5: Inviscid flows
	Section 6: Dimensional analysis
	Section 7: Internal flows
	Section 8: Prandtl boundary layer equations
	Section 1: Processing of Materials:
	Section 2: Characterisation Techniques:
	Section 3: Structure and Imperfections:
	Section 4: Thermodynamics and Kinetics:
	Section 5: Properties of Materials:
	Section 6: Material types
	Section 7: Environmental Degradation
	Section 8: Elements of Quantum Mechanics and Mathematics
	Section 1: Basic Concepts
	Section 2: First Law of Thermodynamics
	Section 3: Second Law of Thermodynamics
	Section 4: Properties of Pure Substances
	Section 5: Thermodynamic Relations
	Section 6: Thermodynamic Cycles
	Section 7: Ideal Gas Mixtures
	Section 1: Chemistry of high polymers
	Section 2: Polymer Characterization
	Section 3: Synthesis and properties
	Section 4: Polymer blends and composites
	Section 5: Polymer Technology
	Section 6: Polymer rheology
	Section 7: Polymer processing
	Section 8: Polymer testing
	Section 1: Food Chemistry and Nutrition:
	Section 2:  Food Microbiology:
	Section 3: Food Products Technology:
	Section 4: Food Engineering:
	Section 1: Atomic Structure and Periodicity
	Section 2: Structure and Bonding
	Section 3: s, p and d Block Elements
	Section 4: Chemical Equilibria
	Section 5: Electrochemistry
	Section 6: Reaction Kinetics
	Section 7: Thermodynamics
	Section 8: Structure­Reactivity Correlations and Organic Reaction Mechanisms
	Section 1:
	Section 2:
	Section 3:
	Section 4:
	Section 5:
	Section 6:
	Section 1: Plant Systematics
	Section 2: Plant Anatomy:
	Section 3: Morphogenesis & Development
	Section 4: Physiology and Biochemistry
	Section 5: Genetics
	Section 6: Plant Breeding and Genetic Modification
	Section 7: Economic Botany
	Section 8: Plant Pathology
	Section 9: Ecology and Environment
	Section 1: Historical Perspective
	Section 2: Methods in Microbiology
	Section 3: Microbial Taxonomy and Diversity
	Section 4: Prokaryotic and Eukaryotic Cells: Structure and Function
	Section 5: Microbial Growth
	Section 6: Control of Micro-organisms
	Section 7: Microbial Metabolism
	Section 8: Microbial Diseases and Host Pathogen Interaction
	Section 8: Chemotherapy/Antibiotics
	Section 9: Microbial Genetics
	Section 10: Microbial Ecology
	Section 1: Animal world
	Section 2: Evolution
	Section 3: Genetics
	Section 4: Biochemistry and Molecular Biology
	Section 5: Cell Biology
	Section 6: Gene expression in Eukaryotes
	Section 7: Animal Anatomy and Physiology
	Section 8: Parasitology and Immunology
	Section 9: Development Biology
	Section 10: Ecology
	Section 11: Animal Behaviour
	Section 1: Food Chemistry and Nutrition
	Section 2:  Food Microbiology
	Section 3: Food Products Technology
	Section 4: Food Engineering



