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DETAILED SYLLABUS

B.Tech. First Year

Computer Science Engineering (CSE),
Information Technology (IT),
Computer Science Engineering (Data Science) (CS-DS),
Computer Science Engineering
(Artificial Intelligence & Machine Learning) (CS-AIML)

Effective from the Session
2024-2025



JAS 101/ JAS 201 APPLIED PHYSICS

Course Outcomes

CO1: Understand the fundamental concepts of wave-particle duality, Heisenberg uncertainty principle,
Schrodinger’s wave equation, and their applications in quantum mechanics.

CO2: Derive and apply Maxwell's equations to analyse electromagnetic wave propagation in different medium,
displacement current, poynting vector, and energy density in various media.

COa3: Describe and analyse crystal structures, lattice parameters, Miller indices, and the principles of X-ray
diffraction using Bragg's law, and their applications in material science.

CO4: Understand the electronic, dielectric and magnetic properties of materials.

CO5: Discuss the principle and working of LASER and optical fibre and to examine their industrial and scientific
applications.

No of
UNITS Syllabus Hours
Unit—1 | Quantum Mechanics: Introduction to Quantum Mechanics, Black body | 08

radiation, Plank’s hypothesis, Wave-particle duality, de-Broglie matter | Hrs
waves, Heisenberg uncertainty principle and its applications, Wave function
and its significance, Probability density and normalization with examples,
Schrodinger’s wave equation (Time dependent and time independent),
particle in one dimensional potential box, Eigen values and Eigen function,
Applications of Quantum mechanics (Quantum Computing).

Unit - Il | Electromagnetic Theory: Basic concepts of Electromagnetism, Gauss Law | 08
of electrostatics, Gauss law in magnetostatics, Faraday’s laws of induction, | Hrs
Continuity equation, Displacement Current & modified ampere’s circuital
law, Maxwell’s equations and its physical significance. EM Wave equation
and its propagation characteristics in free space and conducting medium,
Poynting vector (Qualitative).

Unit-1Il | Crystal Structures and X-ray Diffraction: Introduction to Crystal | 06
Structures: symmetry, space lattice, basis and unit Cell, Bravais Lattices: | Hrs
Seven Crystal Systems, Fourteen Bravais Lattices, Atomic Arrangements in
Cubic Structures: Coordination Number, Atomic Radius, Packing Faction,
Voids space, Density, Lattice Planes and Miller Indices, X-ray Diffraction by
Crystals: Bragg's law, Characterization of Nanoparticles using X-Ray
Diffraction

Unit—IV | Properties of Materials: Electronic Properties: Band theory of solids, | 08
energy band structure of conductor, insulators and semi-conductors: Fermi | Hrs
Dirac distribution function, Fermi level. Dielectric Properties: Dielectric
constant and polarization mechanisms in dielectrics, Types of polarization:
electronic, ionic, orientation, and space charge, temperature and frequency
dependence of total polarization, internal fields of solids. Magnetic
Properties: Magnetization and magnetic moment in materials, Dia, para and
ferromagnetism and their applications, Langevin’s theory for Diamagnetic
materials (Qualitative).

Unit-V | Laser and Fibre Optics: Laser: Spontaneous and Stimulated Emission, | 06
Population Inversion, Einstein’s Coefficients, Elements of Laser, | Hrs
Construction and Working of He-Ne Lasers, Applications of Laser. Fiber
Optics: Fundamental Ideas about Optical Fiber, Propagation Mechanism,




Acceptance Angle and Numerical Aperture, Single Mode and Multi-Mode
optical fibers, Communication Systems (schematic diagram).

APPLIED PHYSICS PRACTICALS

Preamble: The Applied Physics course provides students with a strong foundation in the
fundamentals of physics and serves as a basis for various engineering disciplines. This course is
designed to develop a scientific perspective in students and equip them with hands-on experience
in engineering education

List of experiments

1. To determine the Energy band gap of a given semiconductor material using four probe
method.

2. To study the variation of Magnetic field along the axis of current carrying coil and then to

estimate the Radius of coil.

To verify the Stefan’s law by electrical method.

To determine the Specific resistance of a given wire using Carey foster’s bridge.

Evaluating Optical Flatness of Surfaces Using Newton's Rings Interference Pattern.

Measurement of Electro Chemical Equivalent of copper.

Determination of the dielectric constant of the dielectric material used in a capacitor by

charging and discharging of the capacitor.

8. Determination of Charge density, charge velocity and Hall coefficient of a given p-type
semiconductor by Hall Effect method.

9. Determination of the relative permeability, retentivity, coercivity, and energy loss of a
magnetic material by studying its magnetization (B-H) curve.

10. To determine the Numerical aperture, Angle of divergence and Attenuation coefficient of a
given optical fiber cable.

Demonstration Experiments (Not to be part of Examination)

1. To determine the wavelength of spectral lines using plane transmission grating.

2. Determination of Curie temperature of a ferromagnetic material by studying the
variation of loop area with temperature.

No ok~ ow

Text Books

1. A Text book of Engineering Physics-M. N. Avadhanulu, P.G. Kshirsagar & TVS Arun Murthy (S

Chand).
2. Applied Physics for Engineers- Neeraj Mehta (PHI Learning).
3. Engineering Physics-H.K. Malik and A.K. Singh (McGrawHill)
Reference Books

1. Concepts of Modern Physics — Aurthur Beiser (McGraw Hill).
2. Solid State Physics- S. O. Pillai (New Age Int.)
3. Electromagnetic Field Theory- Rakhesh Singh Kshetrimayum (Cengage Learning)
NPTEL Web Links
1. https://youtu.be/TcmGYe39XG0O https://youtu.be/R-x9KdNjQmMo
2. https://youtu.be/2CsMpEBI5QY https://youtu.be/-ap001UIJm7k



https://youtu.be/TcmGYe39XG0
https://youtu.be/R-x9KdNjQmo
https://youtu.be/2CsMpEBl5QY
https://youtu.be/-ap00IUJm7k

JAS 102/ JAS 202 APPLIED CHEMISTRY

Course Outcomes

CO1: Analyse the principles, types and diverse applications of sensors and displaysystems

CO2: Understand Battery Fundamentals and Corrosion Mechanisms

CO3: Acquire the fundamentals of material science and computational chemistry

CO4: Enumerate the properties, synthesis and applications of industrially important polymers and
nanomaterials

CO5: Sustainable technologies such as green chemistry, green fuels and E-Wastemanagement

No of

UNITS Syllabus Hours

Unit 1 | Sensors & Display Systems: Introduction - Definition and concept of Transducer, | 08
Actuators and  Sensors.  Working  principle  and applications  of | Hrs
Electrochemical sensors, Thermometric Sensor (Flame photometer), Conductometric
sensors (conductometry), and Optical sensors (colorimetry). Disposable sensors
(DS)- Definition and advantages of DS over Classical sensors

Display Systems: Photoactive and electroactive materials - Definition and General
working principle for all display devices. Optoelectronic devices based on
photoactive and electroactive materials with applications-OLED, AMOLED and
QLED’s

Unit Il | Energy storage systems: Batteries, construction, working and applications of | 06 Hrs
Lithium-Polymer, Lithium-ion and Sodium-ion batteries.

Corrosion Science: Introduction, electrochemical theory of corrosion, differential
metal and differential aeration corrosion, Factors affecting corrosion-Nature of metal,
Nature of corrosion product, Relative areas of anode and cathode, pH, temperature.
Corrosion control: Control of corrosion by (I) cathodic protection (Impressed
current method and sacrificial anodic method), (11) Anodizing (anodizing of Al) and
(111) Metallic coating (Galvanizing and tinning).

Unit | Conductors, Insulators and Semiconductors: 06 Hrs
i Introduction to conductors, insulators and Semiconductors. Mechanism of conduction
in conductors, insulators and Semiconductors based on Molecular Orbital Theory
Electronic grade silicon-Introduction, Production of electronic grade silicon-
Czochralski process (CZ) and Float Zone (FZ) methods. Construction working of
Photovoltaic Cell and applications.
Computational Chemistry: Molecular geometry input using cartesian coordinates
and internal coordinates, geometry of CH4 and NH3 molecules using structure
drawing software programs like chemdraw /Chemsketch

Unit | Nanomaterials: Introduction, size dependent properties (Surface area, Electrical, | 08 Hrs
v Optical and Catalytic properties). Synthesis of nanomaterials: Top down and bottom-

up approaches, Synthesis by Sol-gel, and precipitation method, Nanoscale materials:
Fullerenes, Carbon nanotubes and graphene — properties and applications.

Polymers: Importance of polymers in Industry. conducting polymers — Synthesis and

conducting mechanism of Polyacetylene and commercial applications. Introduction of
Biodegradable polymers, Synthesis of Polylactic acid (PLA) and their application.

UnitV | Green Chemistry: Introduction, Basic principles of Green chemistry - explanation | 08 Hrs
with examples, Environmental Impact of green chemistry on society




Green Fuels: Hydrogen-production (Photo electrocatalytic and photo catalytic water
splitting) and applications in hydrogen fuel cells. Construction, working and
applications of Methanol- Oxygen fuel cell (H2SO4 as electrolyte).

E-Waste Management: Introduction, sources, types, effects of e-waste on
environmental and human health, major methods of disposal, advantage of recycling.
Extraction of copper and gold from e-waste.

APPLIED CHEMISTRY PRACTICALS

Preamble:Chemistry lab aims to create opportunities to provide students with hands-on experience of
laboratory experiments, which could bridge the gap between theoretical concepts and their applications in
everyday life

List of experiments

1. Estimation of Copper present in electroplating effluent by optical sensor (colorimetry).
Estimation of acids in acid mixture Conductrometrically.

Determination of acid concentration and pKa of vinegar using pH sensor (Glass electrode).
Estimation of iron in TMT bar by diphenyl amine/external indicator method.
Determination of rate of corrosion of mild steel by weight loss method.

Estimation of total hardness of water by EDTA method.

Estimation of total alkalinity of industrial feed water by neutralization titration method.
Synthesis of Iron-oxide Nanoparticles.

Determination of Viscosity coefficient of Polymer (Ostwald’s viscometer).

10 Synthesis of thermosetting polymer (Bakelite/ Polyurethane)

Demonstration Experiments (Not to be part of Examination):

1. Chemical Structure drawing using software: Chem Draw or ACD / Chem Sketch

2. Construction of photo voltaic cell.

3. Synthesis of Biodiesel.

4. Electrolysis of water

© oo N kLD

Text Books

1. Wiley Engineering Chemistry, Wiley India Pvt. Ltd. New Delhi, 2013- 2nd Edition.

2. A Text Book of Engineering Chemistry, Sunita Rattan, Kataria Publication(Reprint 2024)

3. A Text book of Engineering Chemistry, SS Dara & Dr. SS Umare, S Chand & Company Ltd.,12th
Edition, 2011.

4. A text book of Engineering Chemistry- R.V. Gadag and A Nityananda Shetty.

5. Engineering Chemistry, (6th Edition), Mahesh B and Roopashree B. Sunstar ~ publisher, Bengaluru

6. O.G. Palanna, “Engineering Chemistry”, Tata McGraw Hill Education Pvt. Ltd. New Delhi, Fourth
Reprint (2015- Edition).

7. R.V. Gadag & A. Nityananda Shetty., “Engineering Chemistry”, I K International Publishing House
Private Ltd. New Delhi (2015- Edition).

Reference Books

1. Nanotechnology A Chemical Approach to Nanomaterials, G.A. Ozin & A.C. Arsenault, RSC
Publishing, 2005.

2. Corrosion Engineering, M. G. Fontana, N. D. Greene, McGraw Hill Publications, New York, 3rd
Edition,1996.

3. Linden's Handbook of Batteries, Kirby W. Beard, Fifth Edition, McGraw Hill, 2019.
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Text Book of Polymer Science, F.W. Billmeyer, John Wiley & Sons, 4th Edition, 1999.

OLED Display Fundamentals and Applications, Takatoshi Tsujimura, Wiley— Blackwell, 2012
Expanding the Vision of Sensor Materials. National Research Council 1995, Washington, DC: The
National Academies Press. doi: 10.17226/4782.

Polymer Science, V R Gowariker, N V Viswanathan, Jayadev, Sreedhar, Newage Int. Publishers,4th
Edition,2021

Nanostructured materials and nanotechnology, Hari Singh, Nalwa, academic press, 1st Edition,2002.

NPTEL Web Links

N
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https://youtube.com/playlist?list=PLjynclQ8ELIdNpupdiO79WFp7hJhHYGGK&si=wQNLUX7SX_uWObuN
https://youtube.com/playlist?list=PLgMDNELGJ1CbufZjgWa8uoSIQWKgVwWPN7&si=fV5RZGehujb
W09 t0

https://ndl.iitkgp.ac.in/

https://www.youtube.com/watch?v=faESCxAWR9k

https://nptel.ac.in/courses/104103019

https://youtu.be/iszbux-yXdM?si=-xMfoQGxIbQgx8eT

Chemguide.co.uk

JAS 103 PRACTICAL LINEAR ALGEBRA

COL1: Understand and apply the fundamental concepts of linear algebra including system of linear equations.

CO2: Compute and analyze the row space, column space and null space of matrices and understand their relevance in
various engineering problems.

COa3: Utilize knowledge of linear transformations, matrix representations and solve practical problems.

CO4: Compute eigen values and eigenvectors and apply these concepts in fields such as computer science and data
analysis.

CO5: Understand and apply the concept of orthogonality and utilize inner product space and normed space to solve
problems involving vector spaces and subspaces

No of
UNITS Syllabus Hours
Unit—1 | Introduction to linear systems: Complex matrices, Hermitian, Skew- | 08

Hermitian, Unitary matrices, Elementary transformation, Inverse of a matrix, | Hrs
Echelon forms, Rank of matrix, Solution of linear systems.
Lab Tutorials:
e Plotting and visualizing data
e Solving linear systems using “rref” and “linsolve”
e Implementing row reduction and echelon form

Unit— Il | Vector Spaces: Introduction to vector spaces, Subspaces, Linear | 08 Hrs

independence, Spanning sets, Basis and dimension, Row space, column space
and null space

¢ Analysing solution sets

e Basis and dimension calculation

e Visualizing vector spaces
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https://youtube.com/playlist?list=PLjyncIQ8ELldNpupdiO79WFp7hJhHYGGK&si=wQNLUX7SX_uWObuN
https://youtube.com/playlist?list=PLgMDNELGJ1CbufZjqWa8uoSlQWKqVwPN7&si=fV5RZGehujbW9_t0
https://youtube.com/playlist?list=PLgMDNELGJ1CbufZjqWa8uoSlQWKqVwPN7&si=fV5RZGehujbW9_t0
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://nptel.ac.in/courses/104103019
https://youtu.be/iszbux-yXdM?si=-xMfoQGxlbQgx8eT

Unit— 111 | Linear Transformation and Matrix Representation: Linear transformation, | 08 Hrs

Matrix representation of a linear transformation, Rank Nullity theorem,
Composition and inverse of linear transformation, Coordinate vectors,
Change of basis.

Lab Tutorials: Implementing and visualizing linear transformation

Unit - IV | Eigenvalues and Eigenvectors: Characteristic equation, Cayley-Hamilton | 08 Hrs

theorem, Eigenvalues and eigenvectors, Applications of eigenvalues and
eigenvectors, Diagonalization, Similarity of matrices.

Lab Tutorials:

Computing eigenvalues and eigenvectors

Diagonalization and its applications

Unit-V | Inner Product Spaces: Quadratic form, Reduction and classification of | 08 Hrs

quadratic form, Inner product space and Normed space, Orthogonality,
Orthogonal  projections, Gram- Schmidt process, Singular value
decomposition.

e Working with inner products and norms

e Orthogonal projections and Gram-Schmidt process

e Exploring Singular Value Decomposition

Text Books

1. Linear Algebra by S. K. Jain, A. Gunawardena, and P. B. Bhattacharya, New Age International
Publishers.

2. Linear Algebra by E. Balagurusamy, Tata McGraw-Hill Education.

3. Schaum's QOutline of Linear Algebra by Frank Ayres Jr. and Robert M. Stern.

Reference Books

1. Linear Algebra and its Applications by David C. Lay, Steven R. Lay, and Judi J. McDonald (Indian
Edition), Pearson Education India.

2. Linear Algebra: A Geometric Approach by S. Kumaresan, Prentice-Hall of India.

3. MATLAB Programming for Engineers by Stephen J. Chapman (Adapted by B. Sarvesh), Cengage
Learning India.

4. Let Us C by Yashavant Kanetkar by BPB Publications.

5. Numerical Linear Algebra by Lloyd N. Trefethen and David Bau, SIAM (Society for Industrial and
Applied Mathematics).

6. Linear Algebra with Applications in R by Peter H. Hilton and David A. W. K.Edwards, Wiley
Publication.

7. Hands-On Mathematica: The Practical Guide to Mathematica by Gordon W.Fuller, Springer
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JCS 101 COMPUTATIONAL THINKING FOR PROBLEM SOLVING

Course Outcome:

COL1: Understand and explain the components of computer systems and the foundational concepts of computational
thinking, including problem decomposition andalgorithmic efficiency.

CO2: Apply various operators and construct complex conditional statements in C to solve computational problems
effectively.

COa3: Implement and utilize loops and arrays in C to manage and manipulate data efficiently, including nested loops
and multidimensional arrays.

CO4: Develop programs using built-in and user-defined functions and apply basic searching and sorting algorithms
to organize data.

CO5: Utilize pointers, dynamic memory allocation, file handling, macros, and command- line arguments to enhance
the functionality and efficiency of C programs

No of

UNITS Syllabus Hours

Components of Computer Systems: Memory, Processor, 1/0 Devices, Storage,
concepts of system software: Operating System, Assembler, Compiler, Interpreter,
Loader and Linker

Foundation of computational Thinking: Definition and importance of
computational thinking, Real-world applications of computational thinking, Problem
definition, Problem decomposition, Algorithmic Thinking Algorithm, divide and
Unit 1 | conquer approach, Flowchart, concept of Pseudo Code with Examples, From 8 Hrs
Algorithms to Programs, Source Code, algorithm efficiency (time and space
complexity).

Programming Basics: Structure of C Program, Writing and Executing the First C-
Program, Syntax and Logical Errors in Compilation, Object code and Executable
Code , Standard 1/0 in C, Fundamental Data types, identifiers, Variables and
Memory Locations, Storage Classes

Operators and Solving Expressions: Operators and Expression Using Numeric and
Relational Operators, Mixed Operands, implicit and explicit type Conversion,
Logical Operators, Bit Operations, Assignment Operator, Operator precedence and
Unit Il | Associativity. 8 Hrs
Conditional Statements: if, else and else if statements, switch statements, nested if-
else, and their replacement by Switch statements, and various programs based on
conditional statements

Loops: Need of loops, while, do While and for Loops, nested loops, Multiple Loop
Variables, Use of Break, Continue Statements and goto statements.

Concept of Arrays: Notations for 1-D, 2-D and n-D arrays and their representation,
Unit 111 | Manipulating Array Elements, Character Arrays and Strings, String and String 8 Hrs
functions. Functions: Introduction to Function, Types of Functions, Functions using
Array, Passing Parameters to Functions, Call by Value, Call by Reference, concept of
Recursion techniques

Basic of Searching and Sorting Algorithms: Searching techniques: linear search,
binary search, hashing, Sorting Algorithms: Bubble Sort, Insertion and Selection
i Sort.

Unit v Structure and Union: Introduction to Structure, union, structure vs union, 6 Hrs
Enumerated Data types, Array of Structures, and various programs based on loops,

arrays, and structures.
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Unit VvV

Pointers: Introduction, Declaration, Introduction to Dynamic Memory Allocation
(Malloc, Calloc, Realloc, Free),Use of Pointers in Self-Referential Structures, Basics
of Linked List and node creation 6 Hrs
File Handling and Macros: File I/O Functions, Standard C Preprocessors, programs
based on file handling, Defining and Calling Macros, functions vs macros, types of
macros

COMPUTATIONAL THINKING FOR PROBLEM SOLVING PRACTICALS

Preamble: The objective of the course is to introduce the basic ideas and concepts of programmingusing C
as a basic language. This will help students to design and implement cross- platform programming concepts

as well

List of experiments

1. WARP to calculate the area and circumference of a circle.
2.  WARP that calculates the Simple Interest and Compound Interest. The
Principal, Amount, Rate of Interest and Time are entered through the keyboard.
3. WARP that accepts the temperature in Centigrade and converts into Fahrenheit
usingthe formula C/5=(F-32)/9.
WAP that swaps values of two variables using a third variable.
WAP that checks whether the two numbers entered by the user are equal or not.
WAP to find the greatest of three numbers.
WAP that tells whether a given year is a leap year or not.
WAP that accepts marks of five subjects and finds percentage and prints
gradesaccordlng to the following criteria:

Between 90-100% ----- Print ‘A’

©® N ;o

80-90Vf ==--mmmmmmmmmem Print ‘B’
60-80%f == Print <C’
Below 60% --------=---- Print ‘D’

9. WARP that takes two operands and one operator from the user, perform the
operation, and prints the result by using Switch statement.

10.  WAP to find the factorial of a given number using normal and
recursivefunctions.

11.  WAP to print sum of even and odd numbers from 1 to N numbers.

12.  WAP to print the Fibonacci series using normal and recursive functions.
13. WAP to check whether the entered number is prime or not.

14.  WARP to print Armstrong numbers from 1 to 100.

15.  WAP to convert binary number into decimal number and vice versa.

16.  WAP that inputs two arrays and saves sum of corresponding elements
of these arrays in a third array and prints them.

17.  WAP to search an element in a array using Linear Search.
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18.  WAP to sort the elements of the array in ascending order using
Bubble Sorttechnique.

19.  WAP to add and multiply two matrices of order mxn.

20.  WAP to transpose a matrix of order mxn.

21.  WAP that finds the sum of diagonal elements of a mxn matrix.

22.  WAP to implement strlen (), strcat (), strcpy (), strcmp () using the
concept of Functions and pointers.

23.  WAP to swap two elements using the concept of pointers.

24.  WAP C Program to Calculate Difference between Two Time Periods.
25.  CProgram to Store Information of Students dynamically Using Structure
26.  WAP to compare the contents of two files and determine whether they
are sameor not.

27.  WAP to check whether a given word exists in a file or not. If yes, then
find thenumber of times it occurs.

28.  WAP to square of a given number using macro.

Text books
1. Computer Concepts and Programming in C, E Balaguruswami, McGraw Hill.
2. The C programming by KRernighan Brain W. and Ritchie Dennis M., Pearson Education.

Reference Books

1. Solving and Program Design in C, by Jeri R. Hanly, Elliot B. Koffman, Pearson Addison- Wesley,

2006.
2. Let Us C By Yashwant P. Kanetkar.
3, Expert C Programming by Peter van der Linden,Pearson.

Web References

1. https://archive.nptel.ac.in/courses/106/105/106105171/

2. https://archive.nptel.ac.in/courses/106/104/106104128/

3. https://lwww.mooc-list.com/tags/c-programming

4. https://www.coursera.org/courses?query=c%20programming
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https://www.programiz.com/c-programming/examples/time-structure
https://www.programiz.com/c-programming/examples/information-structure-array
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JEE 102 BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING

Course Out

comes

CO1: Understand the fundamental concepts of Electric Power Generation and Distribution.
CO2: Apply the concepts of network theorems in solving DC circuits and introduce the AC circuits.
COa3: Outline the concept of PN Junction diode and Power supply.

CO4: Discuss the concepts of BJT and introduce the power amplifiers.

CO5: Stud

and analyse operational amplifier and its applications.

UNITS

Syllabus

No of
Hours

Unit -1

Electrical Power Generation: Sources of energy — Types of renewable and
non-renewable Energy sources.

Wind Power Generation: Principle of conversion, advantages and
disadvantages of wind power plants.

Solar Power Generation: Principle of conversion, Different types of PV
cells, 1-V and P-V characteristics only, Advantages and disadvantages of
solar plants.

Power distribution: Introduction to power transmission and distribution.
Power rating of household appliances like PCs, laptop, printer.

Batteries: Types, performance of EV batteries like lithium-ion, lead-acid,
and nickel-metal hydride

8 Hrs

Unit-1I

DC Circuits:Electric Circuit Components: Resistor, Inductor, Capacitor.
Ohm’s Law, Kirchhoff’s Laws, Energy sources, Nodal and Mesh analysis,
Superposition Theorem, Thevenin Theorem and Norton’s Theorem with
independent sources only.

AC circuits: AC Circuits and Parameters, Waveforms, Average value, RMS
Value, power calculations.Steady state analysis of RLC circuits (Series —
Parallel combination).

10
Hrs

Unit —1lI

P-N junction diode and Power supply: P-N junction diode, symbol, V-I
Characteristics, Diode applications: Half wave, Full wave rectifiers, filter
circuits (capacitor), Voltage regulator (1C) Power supply

06
Hrs

Unit -1V

BJT and amplifiers: Principle of Operation, Common Emitter, Common
Base and Common Collector configurations and characteristics, Concept of
biasing (voltage divider biasing), Amplifying action of common Emitter
amplifier. BJT as a switch. Introduction to power amplifiers (Class A, Class
AB, Class B and Class C).

10
Hrs

Unit-V

Operational amplifiers: OP-AMP basics, PIN Diagram (IC 741),
Characteristics of ldealand practical OP-AMP, Inverting Amplifier, Non-
Inverting Amplifier,Unity follower, Adder, Subtractor, Integrator,
Differentiator, Comparator

06
Hrs

Text Books
1. Basic Electrical and Electronics Engineering-D P Kothari. | J Nagarath, McGraw Hill Education, 2"

Edition, 2020.

2. Electronic Devices and Circuit Theory, Robert L. Boylestad, Pearson Education India, 11" Edition,

2021.
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Reference Books
1. M.V.R. Koteswara Rao, “Energy Resources: Conventional & Non-Conventional” BSP
Publications,2" Edition, 2019

2. Basic Electrical and Electronics Engineering-S.K. Bhattacharya, Pearson India, 2" Edition, 2017.
3. Integrated Electronics, Millman and Halkias, Mc.Graw Hill Publications, 2/E, 2017

4. Electronics Fundamentals and Applications, D Chattopadhyay and P.C. Rakshit, NewAge
International Publications, Sixteenth Edition, 2020.
Web References
1. NPTEL Course link: https://nptel.ac.in/courses/122106025

2. NPTEL Course link: https://archive.nptel.ac.in/courses/108/105/108105112/

JME 101 ELEMENTS OF MECHANICAL ENGINEERING

Course Outcomes

CO1: Identify various energy resources, different types of turbines and energy conversion systems.

CO2: Illustrate the construction details and working of internal combustion engines and refrigerator
CO3: Compare various joining and machining process and choose appropriate machine tool for engineering

application.

CO4: Identify various Advanced Manufacturing Processes and Additive Manufacturing for various real-life

applications

CO5:lllustrate the working principle of Mechatronics, Robaotics, Automation and concept of Industry 4.0 with their
advantages, scope and Industrial applications

No of
UNITS Syllabus Hours
Energy:Introduction to Mechanical Systems and Thermal Engineering.
Sources and classification of energy sources, Non-renewable and Renewable
Energy Resources. Brief Description and Utilization of Solar Energy, Wind
Unit—1 | Energy, Tidal Energy and Nuclear Energy. 8 Hrs
Hydraulic Turbines: Classification of hydraulic turbines, working of
Pelton, Francis and comparison between impulse and reaction turbines
Internal Combustion Engines: Construction and working of IC engines, 2
stroke Petrol and 4 stroke Petrol and Diesel engine. Simple problems on
Power and Efficiency calculations. Comparison between IC Engines and
Unit =11 Elect_ric Ve_hicles. _ _ _ o 06
Refrigeration: Refrigeration effect, working principle of Vapour | Hrs

Compression refrigeration systems, ton of refrigeration, COP, refrigerants
and their properties

17


https://nptel.ac.in/courses/122106025
https://archive.nptel.ac.in/courses/108/105/108105112/

Introduction to Manufacturing Processes & its Classifications

Joining Processes: Welding- Principle of welding, Types of welding -Arc
welding, Gas welding, Working of Arc and Gas Welding, Brief description
of Soldering and Brazing 06
Machining Processes:Construction and working of Centre Lathe and its | Hrs
classification. Lathe operations Turning, Facing, Knurling, Thread cutting,
Taper Turning. Construction and working of drilling machine and its
classification. Working of Bench drilling machine its operations

Unit -1l

Advanced Manufacturing Processes: Introduction to Advanced
Manufacturing Processes and its classifications. Principle and working of
Electron Beam Machining and Laser Beam Machining.

Unit -1V | Additive Manufacturing: History and Advantages of Additive
Manufacturing. Types of Additive Manufacturing Technologies. Basic
principles & working of Stereolithography and Fused Deposition Modeling
(3D Printers). Applications of Additive Manufacturing

10
Hrs

Introduction to Mechatronics: Systems of Mechatronics, Scope,
Advantages and disadvantages of Mechatronics, Introduction to autotronics,
bionics, and avionics and their applications.

Automation and Robotics: Automation: Definition, types -—Fixed,
Programmable & Flexible automation, NC/ CNC machines: Basic elements | 08
with simple block diagrams, advantages and disadvantages Robotics - | Hrs
Definition of Robot, applications, advantages and disadvantages of robots.
Introduction to Industry 4.0: General framework, The Basic
Characteristics of Industry 4.0, Pillars of the Industry 4.0 Framework and
Application areas

Unit-V

Text Books
1. Basic Mechanical Engineering, G Shanmugam, S Ravindran, McGraw Hill

2. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th Edition)-
Pearson India, 2014.
3. Manufacturing Technology by P.N. Rao.,, MCGRAW HILL INDIA

Reference Books
1. V KJain: Advanced Machining Processes, Allied Publishers, Mumbai, 2002.

2. Understanding Additive Manufacturing, by- Andreas Gebhardt, Hanser.

5. Additive Manufacturing Technologies: Rapid Prototyping to Direct Digital Manufacturing,
by- lan Gibson, DSavid W. Rosen, Brent Stucker, Springer.
Web/Digital resources: 1. LearnMech 2. ASME 3. iMechanica 4. Coursera - shorturl.at/kGIOR 5. edX 6.

Swayam.ac.in 7. Nptel.ac.in - shorturl.at/kACLW
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JHS 101 ENGLISH FOR TECHNICAL COMMUNICATION

Course Outcome:
CO1: Memorize and repeat the recordings to improve their listening and speaking skills.
CO2: Identify proper words to summarize the recordings and write grammatically andlogically correct statements.

COa3: Use the techniques of reading and write paragraphs in an organized manner.

CO4: Implement their understanding of the concepts of communication and use their communicative

competencies in different social and cultural context.
CO5: Distinguish themselves by strengthening their discourse competencies andpresentation skills.

No of
UNITS Syllabus
Hours
Text : Emerging Technologies-Trends & Impact
Listening: Listening as a process, difference between listening & hearing,
Types oflistening, Three As of Listening. Qualities of a good listener
Speaking: Phonetics: English Sounds: Vowels: Monophthong & diphthong,
Consonants: classification based on the place and manner of articulation
Unit—1 | Stress/Accent: Primary and Secondary Intonation: Rising and Falling 6 Hrs
Lab Practice: Experiment 1: Listening to the recordings on the
aforementioned topics & record their videos and answer the questions given
based on the recordings.
Experiment 2: Listening to an expert talk on the topic by an expert and
record the same
Text: Engineering Ethics
Vocabulary: Synonyms, Antonyms, Homonyms, Homophones, Affixation
(Prefix &Suffix)
Word Formation: Rules of Word Formation: Derivations, Polysemy,
Compounding,Conversion, reduplication, blending & clipping
Writing: Linking statements: Parts of Speech (Noun, Pronoun, Verb, 06
Unit—1I | Adverb, Adjective, Prepositions, conjunctions, Interjections & Articles) Hrs
Phrases, clauses, and Tenses.
Removing ambiguities from the sentences: Use of Dangling Participle,
Split Infinitive, Squinting Construction
Lab Practice:Experiment: Listening to the articles on the aforementioned
topics and write & speak 20-25 grammatically correct and cohesive
statements.
Text: Environmental Consciousness (SDG 15)
Reading: Techniques of Reading: Intensive-extensive, Silent-loud, Fast
Reading: Skimming & Scanning, Slow Reading: Churning & Assimilation. 06
Unit -1l | Writing: Paragraph Development Methods: Inductive, Deductive, Linear, Hrs

spatial, Chronological, exposition and Interrupted ways.
Lab Practice: Experiment: Read the aforementioned topics using the
techniques of reading & write cohesive paragraph.
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Unit — IV | attitudinal barriers, gender barriers, physiological barriers.

Text: Environmental Consciousness (CSR)

Communication Concepts: Meaning, Process, Levels: Intrapersonal,
interpersonal & Organizational, Communication Barriers: Psychological
barriers, Physical barriers, cultural barriers, language barriers,

Communicative Competencies: Socio cultural Competencies.
Lab Practice: Experiments:
1. Group discussion on Corporate Social responsibilities.
2. Debate for handling Corporate Social responsibilities

6 Hrs

Unit -V | Organizing and sequencing the data, Making Visuals.

Text: Case Studies-

1. Re branding Godiva

2. Barrack Obama’s re branding plan: Attack, Orate,Repeat.

3. Communicative Competencies: Discourse competencies.
Perceptive Communication: Working on Communication Styles by
understanding purpose, Analyzing audience & locale, Collecting material,

Factors affecting the presentation: Kinesics, Paralinguistic aspects,
Proxemics &Chronemics
Lab practice: Experiments:

1. Role Play based on Case studies from the business world.

2. Presentation

06
Hrs

Reference Books:

1.

w

Technical Communication: Principles and Practice, Third Edition, Ed. By
Meenakshi Raman & Sangeeta Sharma, Oxford University Press, 2018, New
Delhi.

Mindscapes-English for Technologists and Engineers, Orient Black swan, 2012.

Personality Development & Soft Skills by Barun K. Mitra, OUP, 2012, New Delhi.

Personality: Theory and Research" by Daniel Cervone and Lawrence A.
Pervin,Wiley, 2019

A Course in Phonetics and Spoken English by ]J.Sethi & P. V. Dhamija, Prentice
Hall,India, 1999
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JHS 104 SPORTS AND YOGA

Course Outcomes
CO1: Introduce students to the benefits and fundamental concepts of sports and yoga

CO2: Promote physical fitness, mental well-being and holistic health

CO3: Develop basic skills and techniques in selected sports and yoga practices.
CO4: Promote a healthy lifestyle and stress management techniques

CO5: Foster an understanding of the importance of physical activity and its impact onoverall health
CO6: To instill discipline, teamwork, and ethical values through sports and yoga.

UNITS

Syllabus Part A: Sports

No of
Hours

Unit -1

UNIT-I - Introduction:

Introduction and Definition of Sports
Importance of sports in education
Physical and mental benefits of sports

Unit -1l

Basic Rules an