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CSE: Computer Science and Engineering
Syllabus
Aptitude
Engineering Mathematics
Digital Logic
Computer Organization and Architecture
Programming and Data Structures
Algorithms
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Compiler Design
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Difficulty Level:
ECE: Electronics and Communications Engineering
Syllabus
Aptitude
Engineering Mathematics
Networks, Signals and Systems
Electronic Devices
Analog Circuits
Digital Circuits
Control Systams
Communications
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CSE: Computer Science and Engineering
Syllabus

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. Data
interpretation: Data Graphs (Bar Graphs, Pie Charts, and Other Graphs Representing
Data), 2- and 3-dimensiona! Plots, Maps, Tables Numerical Computation and
Estimation: Ratios, Percentages, Powers, Exponents, and Logarithms, Permutations
and Combinations, Series, Mensuration and Geometry, Elementary Statistics and
Probability, Deduction and Induction, Analogy, Numerical Relations, and Reasoning,
Transformation of shapes: Translation, Rotation, Scaling, Mirroring, Assembling, and
Grouping Paper Folding, Cutting, and Patterns in 2 and 3 Dimensions.

Engineering Mathematics ,

Discrete Mathematics: Propositional and first order logic. Sets, relations, functions,
partial orders and lattices. Monoids, Groups. Graphs: connectivity, matching, coloring.
Combinatorics: counting, recurrence relations, generating functions. Linear Algebra:
Matrices, determinants, system of linear equations, eigenvalues and eigenvectors, LU
decomposition. Calculus: Limits, continuity and differentiability. Maxima and minima.
Mean value theorem. Integration. Probability and Statistics: Random variables. Uniform,
normal, exponential, poisson and binomial distributions. Mean, median, mode and
standard deviation. Conditional probability and Bayes theorem. :

Digital Logic
Boolean algebra. Combinational and sequential circuits. Minimization. Number
representations and computer arithmetic (fixed and floating point).

Computer Organization and Architecture

Machine instructions and addressing modes. ALU, data-path and control unit.
Instruction pipelining, pipeline hazards. Memory hierarchy: cache, main memory and
secondary storage; I/O interface (interrupt and DMA mode).

Programming and Data Structures

Programming in C. Recursion. Arrays, stacks, queues, linked lists, trees, binary search
trees, binary heaps, graphs.



Algorithms

Searching, sorting, hashing. Asymptotic worst case time and space complexity.
Algorithm design techniques: greedy, dynamic programming and divide-and-conquer.
Graph traversals, minimum spanning trees, shortest paths

Theory of Computation

Regular expressions and finite automata. Context-free grammars and push-down
automata.Regular and contex-free languages, pumping lemma. Turing machines and
undecidability.

Compiler Design

Lexical analysis, parsing, syntax-directed translation. Runtime environments.
Intermediate code generation. Local optimisation, Data flow analyses: “constant
propagation, liveness analysis, common subexpression elimination.

Operating System

System calls, processes, threads, inter-process communication, concurrency and
synchronization. Deadlock. CPU and /O scheduling. Memory management and virtual
memory. File systems.

Databases

ER-model. Relational model: relational algebra, tuple calculus, SQL. Integrity
constraints, normal forms. File organization, indexing (e.g., B and B+ trees).
Transactions and concurrency control.

Computer Networks

Concept of layering: 0S| and TCP/IP Protocol Stacks: Basics of packet, circuit and
virtual circuit-switching; Data link layer: framing, error detection, Medium Access
Control, Ethernet bridging; Routing protocols: shortest path, flooding, distance vector
and link state routing; Fragmentation and IP addressing, IPv4, CIDR notation, Basics of
iP support protocols (ARP, DHCP, ICMP), Network Address Translation (NAT);
Transport layer: flow control and congestion control, UDP, TCP, sockets; Application
layer protocols: DNS, SMTP, HTTP, FTP, Email

Emerging technologies

Questions related to latest technologies 5G Network, Data Science, Data Exploration
and Cleaning, Data Exploration and Cleaning, Data Visualization,  Introduction to
Python, Artificial Intelligence and Machine Learning (Al & ML), Neural Networks Basics,
Ethics in Al, Automation, BlockChain, Cyber Security, Voice Technology, 10T, Serveriess
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Computing, Biometrics, Robotics, Virtual reality (VR/Augmented reality (AR), Drones,
Intelligent Apps, Big Data Analytics, Computer Network. Cloud Technology: Compute,

Storage Management Technologies, Edge Computing, etc.

Weightage
Weightage
S.No. |Topic : (In percentage)
1|Aptitude ‘ 25
2|Engineering Mathematics 5
3|Digital Logic 5
4|Computer Organization and Architecture 5
5|Programming and Data Structures 10
6 |Algorithms &
7 |Theory of Computation 5
8|Compiler Design : 5
9|Operating System 5
10|Databases 7
11|Computer Networks 8
12|Emerging technologies 16




ECE: Electronics and Communications Engineering

Syliabus

Aptitude

Basic English Grammar: Tenses, Articles, Adjectives, Prepositions, Conjunctions,
Verb-noun Agreement, and Other Parts of Speech Basic Vocabulary: Words, ldioms,
and Phrases in Context Reading and Comprehension Narrative Sequencing. Data
interpretation: Data Graphs (Bar Graphs, Pie Charts, and Other Graphs Representing
Data), 2- and 3-dimensional Plots, Maps, Tables Numerical Computation and
Estimation; Ratios, Percentages, Powers, Exponents, and Logarithms, Permutations
and Combinations, Series, Mensuration and Geometry, Elementary Statistics and
Probability, Deduction and Induction, Analogy, Numerical Relations, and Reasoning,
Transformation of shapes: Translation, Rotation, Scaling, Mirroring, Assembling, and
Grouping Paper Folding, Cutting, and Patterns in 2 and 3 Dimensions.

Engineering Mathematics

Linear Algebra: Vector space, basis, linear dependence and. independence, matrix
algebra, Eigenvalues and eigenvectors, rank, solution of linear equations- existence and
unigueness. 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 qistribution, joint and conditional

probability.

Networks, Signals and Systems

Circuit analysis: Node and mesh analysis, superposition, Thevenin's theorem, Norton’s
theorem, reciprocity. Sinusoidal steady state anaiysis: phasors, complex power,
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maximum pbwer transfer. Time and frequency dornain analysis of linear circuits: RL, RC
and RLC circuits, solution of network eguations using Laplace transform. Linear 2-port
network parameters, wye-delta transformation. '

Continuous-time signals: Fourier series and Fourier transform, sampling theorem and
applications. Discrete-time signals: DTFT, DFT, z-transform, discrete-time processing of
continuous-time signals. LTl systems: definition and properties, causality, stability,
impulse response, convolution, poles and zeroes, frequency response, group delay,

phase delay. |
Electronic Devices

Energy bands in intrinsic and extrinsic semiconductors, equilibrium carrier
concentration, direct and indirect band-gap semiconductors. Carrier transport: diffusion
current, drift. current, mobiiity ~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. »

Analog Circuits

Diode circuits: clipping, clamping and rectifiers. BJT and MOSFET ampilifiers: 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.

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. 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.
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
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plots; Lag, lead and lag-lead compensaticn; State variable model and solution of state
equation of LTI systems.

Communications

‘Random processes: auto correlation and power spectral density, properties 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, super heterodyne 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.

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, propagation through various media,
skin depth. Transmission: lines: equations, characteristic impedaiice, impedance
matching, impedance transformation, S-parameters, Smith chart. Rectangular and
circular waveguides, light propagaticn in optical fibers, dipole and monopole antennas,
linear antenna arrays. ‘ ;

Embedded Systems and VLS! Technology

Introduction to Embedded system design, Embedded processor architecture,
Embedded Programming, On-Chip Peripherals, Protocols: 12C, SPI, UART, Interfacing
with Sensors and actuators, ‘Real-time operating systems (RTOS), introduction to
Internet of Things (loT), MOS transistor fundamentals, CMOS circuit and layout design
and fabrication-technology, VLS| design methodologies and tools, implementation of
Digital Circuits using VLSI, FPGA programming, FPGA-based design, ASIC Design
System-on-Chip (SOC) Design, Low-power ASIC design.

Emerging technelogies , -]

Questions related to latest technologies 5G Network, Data Science, Data Expioration
and Cleaning, Data Exploration and Cleaning, Data Visualization, Introduction to
Python,Artificial Intelligence and Machine Learning (Al & ML), Neural Networks Basics;
Ethics in Al, Automation, BlockChain, Cyber Security, Voice Technology. 10T, Serverless
Computing, Biometrics, Robotics, Virtual reality (VR/Augmented reality (AR), Drones,
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Intelligent Apps, Big Data Anaiytics, Computer Network. Cloud Technology: Compute
Storage Management Technologies, Edge Computlng etc.

Weightage
Weightage
S.No. [Topic (In percentage)
1 |Aptitude 25
2 |Engineering Malhemalics 5
3 |[Networks, Signals and Systems 8.
4  |Electronic Devices 8
5 |Analog Circuits 8
6 |Digital Circuits 8
7 |Control Systems 5
8 |Communications 5
9 |Electromagnetics 3
10 |Embedded Systems and VL.SI Technology 8
11 |Emerging technologies 15




