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General information:

1. The screening test will be one hour in duration, consisting of 30 questions.

2. Questions will be of an objective type, each carrying two marks.

3. Based on their qualifications and expertise, candidates may choose any one of the tests listed
below, regardless of the department (s)/research area(s). A candidate shall attend only one test,
even if they have applied for multiple research areas.

4. For TO05-Electrical and Electronics (EE) and T06 — Electronics and Communication (EC),
candidates will have the option to answer any of the two modules and note that each modules
carries 15 questions.

5. Qualifying marks out of 60 will be decided by the department conducting the screening test.

6. Candidates qualifying the screening test only will be called for an interview scheduled from 30t
June 2026 to 3 July 2026

Sl no

Test Area and Syllabus

TO01 - Fluids and Propulsion
Basic Engineering Mathematics: Basic calculus, Ordinary differential equations, Linear algebra
Fluid Mechanics: Fluid Statics, conservation equations of mass, momentum and energy (integral and

1 | differential form), viscous flow of incompressible fluids, boundary layer, basics on turbulent flow.
Thermodynamics: Basic concepts, First and second law of thermodynamics, properties of pure substances,
thermodynamic relations, thermodynamic cycles
T02 - Engineering Mathematics and Numerical Methods

o | Basic Engineering Mathematics: Basic calculus, Ordinary differential equations, Linear algebra, Numerical
Differentiation, Numerical Integration, Interpolation
T03 - Materials and Manufacturing
Basic Engineering Mathematics: Basic calculus, Ordinary differential equations, Linear algebra
Engineering Materials and heat treatments (fundamental aspects, properties and selection): Mechanics of
Material (Analysis of Stress, Strain and their Relationships-Analysis of Bending, Shear, torsion and combined
stresses — Mechanical behaviour of materials —~Materials Testing - Residual Stress and effects- Fundamentals

3 | of Machining (traditional/ non-traditional/ abrasive based etc.) and other Manufacturing Processes (Processes,

Systems and thermo-mechanical aspects)- Fusion and Solid state welding processes- Traditional and
advanced metal forming processes- Basics of Computer aided design, Manufacturing drawings and Metrology
practices (fits/ tolerance, geometric tolerances, advances in measurement strategies/ systems)- Fundamentals
of Additive Manufacturing (Design aspects, Raw materials, Processes and systems).




TO04 - Structural Mechanics & Dynamics

Basic Engineering Mathematics: Basic calculus, Ordinary differential equations, Linear algebra

System of forces, free-body diagrams, equilibrium equations; Internal forces in structures; Friction and its
applications; Kinematics of point mass and rigid body; Centre of mass; Euler's equations of motion; Impulse-
momentum; Energy methods; Principles of virtual work. Solid Mechanics: Bending moment and shear force in
statically determinate beams; stress and strain relationships; Theories of failures; Simple bending theory,
flexural and shear stresses, shear centre; Uniform torsion, buckling of column, combined and direct bending
stresses.Free and forced vibrations of undamped and damped SDOF systems.

T05 - Electrical and Electronics (EE)

Module1: Network Analysis: Steady state analysis of electrical circuits: KVL, KCL, nodal and mesh analysis,
network theorems, AC circuits in steady state, power calculations in AC circuits. Transient response of DC
and AC networks, sinusoidal steady-state analysis, resonance, linear time invariant and causal systems,
Fourier series representation of continuous signals.

Module 2:Control Systems: Mathematical modelling 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, P, Pl and
PID controllers.

Module3: Basic Power Electronics: Buck, Boost and Buck-Boost Converters; Single and three-phase
configuration of uncontrolled rectifiers

Module4: Basic 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; combinatorial and sequential logic circuits, multiplexers,
demultiplexers.

Module 5: Linear Algebra and Calculus: Vector space, basis, linear dependence and independence, matrix
algebra, Basic of Calculus, Basics of Algebra

TO06 - Electronics and Communication (EC)

Module1: Signals and Systems: Classification of signals and systems, Analysis of LTI
systems:Convolution, Impulse response, Fourier transform, Fourier series - discrete and continuous and its
properties, Z transform, Laplace transform and its properties.

Module 2: Circuits (Analog /Digital/Instumentation) : Basic RC, RL, RLC circuits, opamp based circuits,
amplifier topologies using BJTs,Design of Combinational and Sequential circuits, memories, Performance
metrics of Digital circuits,Computer architecture. Basics of sensors and transducers and their types,
operational amplifier based circuits for instrumentation, static and dynamic characteristics, ADC & DAC

Module 3: Semiconductor Devices and Technologies: Energy bands, Drift and Diffusion current, mobility
and resistivity, P-Njunction, Zenerdiode, LED, Photodiode, LASER, Solar cell, BJT,MOS Capacitor,
MOSFET, VLSI Fabrication, Oxidation, Deposition types-Sputtering, Evapouration, CVD, Photolithography

Module 4: and Digital Communications: Amplitude/Angle modulation and demodulation, spectra of AM
and FM, superheterodyne receivers,Random processess, Pulse and digital modulation schemes, Information
theory

Module 5: RF and Micro wave: Transmission Line, Microwave network, Reflection and refraction,
polarization, phase and group velocity, propagation through various media, skin depth
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T07- Mathematics and Computer (MC):

Data Structures & Algorithms: Arrays, lists, trees, graphs; basic sorting and searching algorithms.
Logic and Reasoning: Propositional logic, flowcharts, and pseudo-code comprehension.

7 | Linear Algebra: Matrices, vectors, Vector Space, eigenvalues, eigenvectors, and transformations.
Probability & Statistics: Probability distributions, Bayes' theorem, expected value, variance, Random
Variables.
Calculus: Basics of ordinary differential equations (ODEs)
T08- Remote Sensing:
1. Concents of Remote Sensina: resolution. sensor, EM Spectra, spectral separability, spectral signatures,
multispectral. hvoerspectral. microwave. LiDAR remote sensina.
2. Concepts of Photoarammetry: parallax, stereo model, orientation, collinearity and coplanarity,
8 aerotrianaulation, orthophoto.
3. Diaital Imaae Processina — Classification techniques, dimensionality reduction, spatial spectral filters, cross
validation techniaues. accuracy assessment.
4. GIS: Projection and coordinate system, vector/raster analysis, digital elevation model, 3D visualization,
WebGIS.
5. Concepts of computer programming
T09 -Basic Physics and Mathematics
Calculus, ordinary differential equations, linear algebra, matrices, probability; Electricity and magnetism,
Maxwell's equations, special relativity, Classical mechanics - Work, energy, Momentum, Kinematics and
dynamics, Rotational motion and rigid bodies, Oscillations and waves, Gravitation and orbital motion
9 | Lagrangian and Hamiltonian mechanics; Atomic & Nuclear Physics - energy levels in atoms, nuclear
composition and properties of elements, radioactivity, nuclear reactions, application of these concepts to stars;
Quantum mechanics - Schrodinger equation and its application to simple problems, quantum tunnelling,
harmonic oscillator, quant Blackbody radiation, Matter & Radiation interaction; Ray optics: optical devices, total
internal reflection, Wave optics: interference, diffraction, polarisation; Programming logic.
T10- Machine learning Algorithms
This part shall contain questions pertaining to General Science, Quantitative Reasoning & Analysis and
Research Aptitude.
Linear Algebra: Vector spaces, subspaces, linear dependence, basis, dimension, algebra of linear
transformations. Algebra of matrices, rank and determinant of matrices, linear equations. Eigenvalues and
eigenvectors, Cayley-Hamilton theorem.
Matrix representation of linear transformations. Change of basis, canonical forms, diagonal forms, triangular
forms, Jordan forms. Inner product spaces, orthonormal basis. Quadratic forms, reduction and classification
10 | of quadratic forms.

Probability and Statistics: Descriptive statistics, exploratory data analysis.

Sample space, discrete probability, independent events, Bayes theorem. Random variables and distribution
functions (univariate and multivariate); expectation and moments. Independent random variables, marginal
and conditional distributions. Characteristic functions. Probability inequalities (Tchebyshef, Markov, Jensen).
Modes of convergence, weak and strong laws of large numbers, Central Limit theorems (i.i.d. case).

Markov chains with finite and countable state space, classification of states, limiting behaviour of n-step
transition probabilities, stationary distribution, Poisson and birth-and-death processes. Standard discrete and
continuous univariate distributions. sampling distributions, standard errors and asymptotic distributions,
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distribution of order statistics and range. Methods of estimation, properties of estimators, confidence
intervals. Tests of hypotheses: most powerful and uniformly most powerful tests, likelihood ratio tests.
Analysis of discrete data and chi-square test of goodness of fit. Large sample tests.

Programming languages - C++ and Python

Python - Mathematical functions, Variables and Assignment, objects, Attributes, Methods, and Data types,
General loop structure, User-defined functions in Python, function arguments, Array and matrix operations,
splitting arrays, reshaping Arrays, Vector/Matrix operations, Transpose and Matrix inversion

C++ - Basic data types, Variable and Constants, Input and Output functions, Operators and Expressions,
Control statements, decision control statements, iterative statements, break and continue statements,
Functions, passing parameters to functions, Pointer expressions and pointer arithmetic, pointer to pointers,
Drawbacks of Pointers




