R21 B.Tech (CSE/FT/ECSE)

Curriculum for B.Tech
Under Autonomy
(AICTE 2021)
Computer Science & Engineering/ Food Technology/Electronics and Computer Science Engineering
L — Lecture; T- Tutorial; P- Practical [1L=1Cr, 1T=1Cr, 1P =0.5 Cr]
B. Tech. 1** Semester

S| Category Cours Course Title Hours per week Credits
. e
N Code
A. THEORY L [T P Total
1| Basic Science course PH101 | Physics-I 3 0 0 3 3
2 | Basic Science course M101 Mathematics —I 4 0 0 4 4
3 | Humanities and HSMC Professional
Social Sciences |101 Communication 2 0 0 2
including

Management courses

B. PRACTICAL

4 | Basic Science course PH191 | Physics-I Lab 3

0 0 3 1.5

5 | Engineering Science Workshop & 3

Courses ME 191 | Manufacturing Practices |Q 0 3 15

Lab
PROJECT PR191 | Theme based Project I 0 0 1 1 0.5
PROJECT PR192 |Skill Development I: 0 0 1 1 0.5
Soft Skill

C. MANDATORY ACTIVITIES / COURSES

8 | Mandatory Course MC181 | Induction Program 0 0 0 0 2Units

TOTAL CREDIT 13.0




PAPER NAME: PHYSICS I
PAPER CODE: PH 101
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36
CREDIT: 3

Prerequisites: Knowledge of Physics up to 12" standard.

Course Outcomes (COs):

After attending the course students’ should be able to

CO1.: describe various types of mechanical resonance and its electrical equivalence
CO2: explain basic principles of Laser, Optical fibers and Polarization of light
COa3: apply superposition principle to explain interference and diffraction

CO4: analyze different crystallographic structures according to their co-ordination number and packing
factors

CO5: justify the need of a quantum mechanics as remedy to overcome limitations imposed by classical
physics

Course Content:

Module 1 (5L):-

Waves &Oscillations:-

Simple Harmonic Motion (Recap), superposition of waves, damped harmonic motion-over damped,
critically damped and under damped motion, energy decay, logarithmic decrement, force vibration and
resonance (amplitude, velocity resonance), sharpness of resonance, quality factor, related numerical
problems. 5L

Module 2 (12L):-
Classical Optics:
2.01- Interference of light:Huygens’s principle, conditions of sustained interference, classification of
interference, Newton’s ring (qualitative descriptions of working principles and procedures-no deduction
required). Engineering applications, related numerical problems. 4L

2.02-Diffraction of light: Fresnel and Fraunhofer class, Fraunhoffer diffraction of a single slit, double
slit, multiple slits, intensity distributions, missing order, Rayleigh criterion (no deduction) and resolving
power of grating and microscope (no deduction), related numerical problems.

4L

2.03-Polarization:  Definition, Plane of polarization, Plane of vibration, Malus Law, Fundamental
concepts of plane, circular & elliptical polarizations (only qualitative idea) with examples, Brewster’s



law, Double refraction: Ordinary & Extra ordinary rays, positive and negative crystal, Nicol’s prism,
Numerical problems 4L

Module 3 (8L):-
Quantum Mechanics-I
3.01 Quantum Theory: Inadequacy of classical physics-concept of quantization of energy, particle
concept of electromagnetic wave (example: photoelectric and Compton Effect; no derivation required,
origin of modified and unmodified lines), wave particle duality; phase velocity and group velocity; de
Broglie hypothesis; Davisson and Germer experiment.

4L

3.02 Quantum Mechanics 1: Concept of wave function, physical significance of wave function,
probability interpretation; normalization of wave functions; uncertainty principle, relevant numerical
problems. Introduction of Schrodinger wave equation (only statement).

4L

Module 4 (3L):-

Solid State Physics-1:

4.01 Crystal Structure: Structure of solids, amorphous and crystalline solids (definition and examples),
lattice, basis, unit cell, Fundamental types of lattices —Bravais lattice, simple cubic, fcc and bcce lattices,
Miller indices and miller planes, co-ordination number and atomic packing factor, Bragg’s equation,
applications, numerical problems. 3L

Module 5 (8L):

Modern Optics-1:

5.01- Laser: Concepts of various emission and absorption processes, Einstein A and B coefficients and
equations, working principle of laser, metastable state, population inversion, condition necessary for
active laser action, optical resonator, illustrations of Ruby laser, He-Ne laser, Semiconductor laser,
applications of laser, related numerical problems. 5L

5.02-Fibre optics-Principle and propagation of light in optical fibers (Step index, Graded index, single
and multiple modes) - Numerical aperture and Acceptance angle, Basic concept of losses in optical fiber,
related numerical problems. 3L

Recommended Text Books for Physics | (PH 101):
Waves & Oscillations:

1. Sound-N. K. Bajaj (TMH)

2. Advanced Acoustics-D. P. Roy Chowdhury (Chayan Publisher)

3. Principles of Acoustics-B.Ghosh (Sridhar Publisher)

. A text book of sound-M. Ghosh ( S. Chand publishers)

. A text book of Light- K.G. Mazumder &B.Ghoshs, (Book & Allied Publisher)
. Physics of Oscillations and Waves- R.P. Singh

. College Physics Vol. Il - A.B. Gupta

. Vibration, Waves and Acoustics- Chattopadhyay and Rakshit
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Classical & Modern Optics:



. A text book of Light- K.G. Mazumder &B.Ghoshs (Book & Allied Publisher)
. A text book of Light-Brijlal&Subhramanium, ( S. Chand publishers)

. Modern Optics-A. B. Gupta ( Book& Allied Publisher)

. Optics-Ajay Ghatak (TMH)

. Optics-Hecht

. Optics-R. Kar, Books Applied Publishers

. PhysicalOptics Méler

. Optics -F.A. Jenkins and H.E White
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Quantum Mechanics-I

1. Introduction to Quantum Mechanics-S. N. Ghoshal (Calcutta Book House)

2. Quantum Mechanics-Bagde and Singh (S. Chand Publishers)

3. Perspective of Quantum Mechanics-S. P. Kuilla (New Central Book Agency)
4. Quantum Mechanics-Binayak Datta Roy (S. Chand Publishers)

5. Quantum Mechanics-Bransden (Pearson Education Ltd.)

6. Perspective of Modern Physics-A. Beiser (TMH)

7. Quantum mechanics -A.K. Ghatak and S Lokenathan

8. Modern Physics -E.E. Anderson

9. Physics Volume 2 -Haliday, Resnick & Krane, Published by Wiley India

Solid State Physics-1:

1. Solid state physics-Puri & Babbar (' S. Chand publishers)

2. Materials Science & Engineering-Kakani Kakani

3. Solid state physics- S. O. Pillai

4. Introduction to solid state physics-Kittel (TMH)

5. Solid State Physics and Electronics-A. B. Gupta and Nurul Islam (Book & Allied Publisher)
6. Problem in Solid state physics -S.O. Pillai (a. b.)

Text Books:

Refresher courses in physics (Vol. 1, Vol. 2 & Vol. 3)-C. L. Arora (S. Chand Publishers)
Basic Engineering Physics-Amal Chakraborty (Chaya Prakashani Pvt. Ltd.)

Perspective & Concept of Modern Physics -Arthur Baiser

Principles of engineering physics — Md. N Khan and S Panigrahi.

Basic Engineering Physics-Sujoy Bhattacharya, Saumen Pal (MG)

Engineering Physics (Vol. 1, Vol. 2)-S.P. Kuila(S. Chand Publishers)

Engineering Physics-A. S. Vasudeva
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**Total marks of the questions set from each module should be in proportion to the number of
lectures allotted.

Project Domains

1. Study of Superposition of waves: Lissajous figures.

2. Electrical analogue of mechanical vibrations: application to electrical circuit (LC and LCR circuits),
Electrical and mechanical impedance, quality factor, complex representation and phasor diagram.



3. Study of N-slit diffractions

4. Optical Fiber & its applications: Study of losses, estimation of numerical aperture in practical
problems.

5. Photonic nature of electromagnetic waves
6. Optical Rotation

CO-PO Mapping:

CO POl [PO2 |[PO3 [PO4 [PO5 [PO6 |PO7 |PO8 |[PO9 |POI10 | PO11 | PO12
co1 3 - - - - - - - - - - 2
CO2 3 - - - - - - - - - - 2
CO3 3 2 - - - - - - - - - 2
CO4 2 3 - - - - - - - - - 2
CO5 2 3 - - - - - - - - - 2




COURSE NAME: MATHEMATICS-I
COURSE CODE: M 101

CONTACT: 3:1:0

TOTAL CONTACT HOURS: 48
CREDITS: 4

Prerequisite: The students to whom this course will be offered must have the concept of (10+2) standard
matrix algebra, calculus, and vector algebra.

Course Outcomes (COs):

On successful completion of the learning sessions of the course, the learner will be able to

CO1: Recall the properties and formula related to matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series.

CO2: Determine the solutions of the problems related to matrix algebra, differential calculus,
multivariable calculus, vector calculus and infinite series.

CO3: Apply the appropriate mathematical tools of matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series for the solutions of the problems.

CO4: Analyze different engineering problems linked with matrix algebra, differential calculus,
multivariable calculus, vector calculus.

Course Content:
Module I: Matrix Algebra 111

Echelon form and Normal (Canonical) form of a matrix; Inverse and rank of a matrix; Consistency and
inconsistency of system of linear equations, Solution of system of linear equations; Eigenvalues and
eigenvectors; Diagonalization of matrices; Cayley-Hamilton theorem.

Module I1: Differential Calculus and Infinite Series 10L

Rolle’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Concept of
sequence and series, Tests for convergence of infinite series: Comparison test, D’Alembert’s ratio test,
Raabe’s test, Cauchy’s root test, Leibnitz’s Test, Power series; Taylor's series, Series for exponential,
trigonometric and logarithm functions.

Module I11: Multivariable Calculus (Differentiation) 13L



Function of several variables, Concept of limit, continuity and differentiability; Partial derivatives, Total
derivative and its application; Chain rules, Derivatives of implicit functions Euler’s theorem on
homogeneous function, Jacobian. Maxima and minima of functions of two variables, Method of Lagrange
multipliers.

Module 1V: Multivariable Calculus (Integration) 6L

Line Integral, Double Integral, Triple Integral,Change of order in multiple integrals, Change of variables
in multiple integrals.

Module V: Vector Calculus 8L

Gradient, Directional derivatives, Divergence, Curl, vector line integrals, vector surface integrals, vector
volume integrals, Green’s theorem, Gauss divergence theorem and Stokes’ theorem.

Project Domain:
1. Study on eigenvalues and eigenvectors.
2. Study on convergence of infinite series.
3. Application of partial derivatives.

4. Application of vector calculus

5

Application of integral calculus.

Text Books:
1. Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

2. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint,
2010.

3. Veerarajan, T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
4. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

5. Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications, Reprint,
2008.

6. Samanta Guruprasad, A text book of Engineering Mathematics-I, New age International
Publishers
Reference Books:

1. Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,
2002.

Apostol, M., Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern, 1980.
Kumaresan, S., Linear Algebra - A Geometric approach, Prentice Hall of India, 2000.
Poole, D., Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
Bronson, R., Schaum's Outline of Matrix Operations. 1988.

Piskunov, N., Differential and Integral Calculus, Vol. | & Vol. 1, Mir Publishers, 1969
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https://www.amazon.com/Richard-Bronson/e/B00JH86PDM/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=N.+Piskunov&search-alias=stripbooks

CO-PO Mapping:

PO PO1 [PO2 PO3 PO4 [PO5 [PO6 |PO7 | PO8 | PO9 | PO10 | PO11 | PO12
cO
cor |3 2 - - |- - 1~ - - - - 2
co2 |3 2 |- |- |- - |- - - - - 2
cos |3 2 (2 |- |- - 1- - - - - 2
cos |2 3 (2 |2 |- [- - - - - - 2

COURSE NAME: PROFESSIONAL COMMUNICATION
COURSE CODE: HSMC 101

CONTACT: 2:0:0

TOTAL CONTACT HOURS: 24

CREDITS: 2

Pre-requisites: Basic (10+2) level of knowledge of English grammar, vocabulary reading and writing
skills.

Course Outcomes (COs):

After attending the course students’ should be able to

COL1: apply the modalities and nuances of communication in a workplace context.
CO2: analyze communication across cultures and societies.

COa3: apply the basic formats, templates of business and official communication.
CO4: employ formal communication modes in meetings and reports.

CO5: justifyimportance of culturally neutral language in interpersonal and business communication.

Course Content:

Module- 1:Verbal and Non-verbal communication 4L
1.1: Definition, Relevance and Effective Usage

1.2: Components of Verbal Communication: Written and Oral Communication

1.3: Components of Non-verbal Communication: Kinesics, Proxemics, Chronemics, Haptics
Paralanguage

1.4: Barriers to Effective Communication

Module- 2: Social Communication Essentials and Cross-Cultural Communication 6L
2.1: Communication in Society and the Workplace

2.2: Greetings, Courtesies and Socially Useful Language

2.3: Cultural Contexts: High Context and Low Context Cultures

2.4: Understanding Cultural Nuances and Stereotyping



2.5: Achieving Culturally Neutral Communication in Speech and Writing

Module- 3: Meetings 4L
3.1: Meetings: Nature and Types

3.2: Conducting Meetings: Organization and Procedures

3.3: Meeting Coordination: Roles of Chairpersons and Members

3.4: Notice and Agenda for a Meeting

3.5: Preparing the Minutes of a Meeting (MOM)

Module- 4: Report Writing 4L
4.1: Nature and Function of Reports

4.2: Types of Reports

4.3: Researching for a Business Report

4.4: Format, Language and Style

4.5: Report Documentation

Module 5: Employment Communication 6L

5.1: Writing Business Letters- (Enquiry, Order, Sales, Complaint, Adjustment, Job Application, Offer)
5.2: Preparing a CV or Résumé

5.3: Creating a Digital/Online Profile — LinkedIn (Résumé/Video Profile)

5.4: Writing E-mails: types, convention, and etiquette

5.5: Memo, Notices and Circulars

5.6: Writing Technicalities—Paragraphing, Sentence Structure and Punctuation

Text Books&Reference Books:

1. Meenakshi Raman and Sangeetha Sharma. Technical Communication. 3" edition. New Delhi:

Oxford University Press, 2015.

2. Mark Ibbotson. Cambridge English for Engineering. Cambridge: Cambridge University Press,
2008.
Mark Ibbotson. Professional English in Use: Engineering. Cambridge: Cambridge UP, 20009.
Lesikar et al. Business Communication: Connecting in a Digital World. New Delhi: Tata
McGraw-Hill, 2014.
John Seeley. Writing Reports. Oxford: Oxford University Press, 2002.
Judith Leigh. CVs and JobApplications. Oxford: Oxford University Press, 2002.
Judith Leigh. Organizing and Participating in Meetings. Oxford: Oxford University Press, 2002.
Michael Swan. Practical English Usage. Oxford: OUP, 1980.
Pickett, Laster and Staples. Technical English: Writing, Reading & Speaking. 8th ed. London:
Longman, 2001.
10. Diana Booher. E-writing: 21% Century Tools for Effective Communication.
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1. Purdue University’s Online Writing Lab (OWL)-https://owl.purdue.edu/
2. Business English Pod-https://www.businessenglishpod.com/

CO-PO Mapping


https://owl.purdue.edu/
https://www.businessenglishpod.com/

CO POl [PO2 [PO3 [PO4 |PO5 |PO6 | PO7 |PO8 | PO9 | PO10 |PO11 | PO12
col |2 |- - - - - 2 - - 3 - 2
coz2 |2 |3 2 - - 2 2 2 - 3 - 3
co3 |2 |3 - - - 3 3 3 - 3 - 3
co4 |- - - - - 3 3 3 - 3 - 3
CO5 |- - - - - - 3 3 - 3 - 3

PAPER NAME: PHYSICS | LAB
PAPER CODE: PH 191
CONTACT HOURS: 0:0:3
CREDIT: 15

Prerequisites: Knowledge of Physics up to 12" standard.

Course Outcomes (COs):

After attending the course students’ will be able to

CO1 :demonstrate experiments allied to their theoretical concepts

CO2 : conduct experiments using LASER, Optical fiber, Torsional pendulum, Spectrometer

CO3 :participateas an individual, and as a member or leader in groups in laboratory sessions actively

CO4 :analyze experimental data from graphical representations , and to communicate effectively them in
Laboratory reports including innovative experiments

General idea about Measurements and Errors (One Mandatory):

i) Error estimation using Slide calipers/ Screw-gauge/travelling microscope for one experiment.
ii) Proportional error calculation using Carrey Foster Bridge.

Any 6 to be performed from the following experiments

Experiments on Waves & Oscillations:



1. Study of Torsional oscillation of Torsional pendulum & determination of time using various load of
the oscillator.

2. Determination of elastic moduli of different materials (Young’s modulus /Rigidity modulus)

3. Determination of Q factor using LCR Circuit.

4. Calibration of an oscillator using Lissajous Figure.

Experiments on Classical Optics:

5. Determination of wavelength of light by Newton’s ring method.

6. Determination of wavelength of light by Laser diffraction method.

7. To determine the angle of optical rotation of a polar solution using polarimeter

Experiments on Quantum Physics-1:

8. Determination of Planck’s constant using photoelectric cell.

9. Verification of Bohr’s atomic orbital theory through Frank-Hertz experiment.
10. Determination of Stefan’s Constant

**|n addition it is recommended that each student should carry out at least one experiment beyond the
syllabus/one experiment as Innovative experiment

Probable experiments beyond the syllabus:

1. Determination of wavelength of light by Fresnel’s bi-prism method (beyond the syllabus).

3. Study of dispersive power of material of a prism.

4. Study of viscosity using Poiseuille’s capillary flow method/using Stoke’s law.

5. Measurement of nodal and antipodal points along transmission wire and measurement of wavelength.
6. Any other experiment related to the theory.

Recommended Text Books for Physics | Lab (PH 291):

Waves & Oscillations:
1. Vibration, Waves and Acoustics- Chattopadhyay and Rakshit

Classical & Modern Optics:
1. A text book of Light- K.G. Mazumder &B.Ghoshs (Book & Allied Publisher)

Quantum Mechanics-1
1. Introduction to Quantum Mechanics-S. N. Ghoshal (Calcutta Book House)

Solid State Physics-1:
1. Solid State Physics and Electronics-A. B. Gupta and Nurul Islam (Book & Allied Publisher)

Text Books:

1. Practical Physics by Chatterjee & Rakshit (Book & Allied Publisher)
2. Practical Physics by K.G. Mazumder (New Central Publishing)

3. Practical Physics by R. K. Kar (Book & Allied Publisher)

CO-PO Mapping:

CO PO1 [PO2 [PO3 [PO4 [PO5 [PO6 |[PO7 |PO8 [PO9 [PO10 [PO11 [ PO12
cor (3 |2 - - - - - - - - - 2
co2 |2 |2 - 3 - - - - - - - 2
cos3 |2 |2 - - - - - - 3 - - 2
coa |2 |2 - - - - - - - 3 - 2




COURSE NAME: WORKSHOP/MANUFACTURING PRACTICES
COURSE CODE: ME191

CONTACT: 0:0:3

CREDITS: 15

Prerequisite: Higher Secondary with Mathematics, Physics and Chemistry.

Course Outcomes (COs):

After completion of this course students will be able to

CO1: Identify and operate various hand tools related to variety of manufacturing operations
CO2: Safely fabricate simple components with their own hands.

CO3: Get practical knowledge of the dimensional accuracies and tolerances applicable for different
manufacturing processes.

CO4: Produce small devices of their interest in project or research purpose.

Course Content:

(i) Theoretical discussion & videos: 3P

1. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods
2. Fitting operations & power tools

3. Carpentry

4. Welding (arc welding & gas welding), brazing

5. Electrical & Electronics

6. Metal casting

7. CNC machining, Additive manufacturing

8. Plastic moulding& Glass Cutting

(ii) Workshop Practice:

Module 1 - Machine shop 6P
Typical jobs that may be made in this practice module:

i. To make a pin from a mild steel rod in a lathe.

ii. To make rectangular and vee slot in a block of cast iron or mild steel in a shaping and / or milling
machine.

Module 2 - Fitting shop 6P
Typical jobs that may be made in this practice module:

i. To make a Gauge from MS plate.

Module 3 - Carpentry 6P
Typical jobs that may be made in this practice module:
i. To make wooden joints and/or a pattern or like.

Module 4 - Welding shop (Arc welding 3P + gas welding 3P) 3P
Typical jobs that may be made in this practice module:



i. ARC WELDING (3P): To join two thick (approx 5mm) MS plates by manual metalarcwelding.
ii. GAS WELDING (3P): To join two thin mild steel plates or sheets by gas welding.

Module 5 - Electrical & Electronics 3P
House wiring, soft Soldering

Module 6 — Smithy 3P
Typical jobs that may be made in this practice module:

i. A simple job of making a square rod from a round bar or similar.

For further study (Optional)

Module 7 - Casting 3P
Typical jobs that may be made in this practice module:
i. One/ two green sand moulds to prepare, and a casting be demonstrated.

Module 8 - Plastic moulding& Glass Cutting 3P
Typical jobs that may be made in this practice module:

i. For plastic moulding, making at least one simple plastic component should be made.

ii. At least one sample shape on glass should be made using laser cutting machine.

Examinations could involve the actual fabrication of simple components, utilizing one or more of the
techniques covered above.

Text Books:

1. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop
Technology”, Vol. 1 2008 and Vol. II 2010, Media promoters and publishers private limited,
Mumbai.

2. Rao P.N,, “Manufacturing Technology”, Vol. I and Vol. II, Tata McGrawHill House, 2017.

Reference Books:

1. Gowri P., Hariharan and A. Suresh Babu, Manufacturing Technology — I, Pearson Education,
2008.

2. Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th edition, Prentice Hall India,
1998.

3. Kalpakjian S. and Steven S. Schmid, Manufacturing Engineering and Technology, 4th edition,
Pearson Education India Edition, 2002.

4. Manufacturing Science by A. Ghosh and A.K. Mallick, Wiley Eastern.

5. Principles of Metal Cutting/Principles of Machine Tools by G.C. Sen and A. Bhattacharya, New
Central Book Agency, Kolkata.

CO-PO Mapping:

COs |PO1 | PO2 |PO3 | PO4 | PO5 |PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 | 2 2 2 - 2 3 2 - 2 2 2 3




Co2 |2 2 3 2 2 2 2 3 2 2 3
CO3 | 3 2 2 2 2 2 2 2 2 2 3
Co4 |2 2 3 2 3 3 2 3 3 3 3




R21 B.Tech (CSE/FT/ECSE)

B. Tech. 2" Semester

Sl. | Category Course Course Title Hours per week Credits
No. Code
A. THEORY L [T P Total
1 Basic Science courses CH 201 Chemistry-I 3 |0 0 3 3
2 Basic Science courses M 201 Mathematics —I1 4 10 0 4 4
Engineering Science Basic Electrical Engineering 3
Courses EE 201 0 0 3
4 Engineering Science Courses |CS 201 Programming  for  Problem 3
Solving 3 |0 0 3
B. PRACTICAL
5 Basic Science course CH 291 Chemistry-1 Lab 3
0 |0 3 1.5
6 Humanities and Sociall HSMC 291 Professional Communication 2
Sciences including LAB 0 |0 2 1.0
Management courses
7 Engineering Science Courses Basic Electrical Engineering o |o 3 3 15
EE 291 Lab '
8 Engineering Science Engineering  Graphics & 3
Courses ME 292 Design Lab 0 |0 3 1.5
9 Engineering Science Programming  for  Problem 3
Courses Cs 291 Solving Lab 0 3 15
10 |PROJECT PR291 Theme based Project 11 0 1 0.5
11 |PROJECT PR292 Skill Development I1: 0 1 0.5
Life Skill
C. MANDATORY ACTIVITIES / COURSES
12 | Mandatory Course MC281 NSS/Physical  Activities /|0 |0 3 3 3 Units
Meditation &  Yoga /
Photography
TOTAL CREDIT 21




COURSE NAME: CHEMISTRY
COURSE CODE: CH 201
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36
CREDITS: 3

Pre requisites: A basic knowledge in 10+2 science with chemistry

Course Outcomes (COs):
After completion of this course students will be able to

CO1: Describe the fundamental properties of atoms & molecules, atomic structure and the periodicity of
elements in the periodic table

CO2: Apply fundamental concepts of thermodynamics in different engineering applications.

CO3: Apply the knowledge of water quality parameters, corrosion control & polymers to different
industries.

CO4: Determine the structure of organic molecules using different spectroscopic techniques.

CO5: Evaluate theoretical and practical aspects relating to the transfer of the production of chemical
products from laboratories to the industrial scale, in accordance with environmental considerations.

Course Content

Module- I: Inorganic Chemistry 9L
(i) Atomic structure 5L

Bohr’s theory to hydrogen-like atoms and ions; spectrum of hydrogen atom. Quantum numbers,
Introduction to the concept of atomic orbitals, diagrams of s, p and d orbitals, Pauli’s exclusion principle,
Hund’s rule, exchange energy, Aufbau principle and its limitation, introduction to Schrodinger equation.

(if) Periodic properties 4L

Modern Periodic table, group trends and periodic trends in physical properties: electron affinity,
electronegativity, polarizability, oxidation states, effective nuclear charges, penetration of orbitals,
variations of s, p and d orbital energies of atoms.

Module I1: Physical Chemistry 8L
(i) Use of free energy in chemical equilibria 6L

Thermodynamic functions: internal energy, enthalpy, entropy and free energy. 2™ Law of
Thermodynamics, Estimations of entropy and free energies, Free energy and emf, Cell potentials, the
Nernst equation and applications.

(i) Real Gases 2L
Reason for deviation of real gases from ideal behavior, Equations of state of real gases,Vander Waals’
equation, pressure & volume correction, validity, critical state of gas.



Module I11: Organic Chemistry 8L
(i) Stereochemistry 4L

Representations of 3 dimensional structures, Chirality, optical activity, isomerism, structural isomerism,
stereoisomers, enantiomers, diastereomers, configurations (D,L& cis trans), racemisation.

(i) Organic reactions 4L

Concepts of inductive effect, resonance, hyperconjugation, introduction to reactions involving
substitution, addition, elimination, oxidation (Baeyer villiger oxidation), reduction (Clemmensen
reduction, Wolff-Kishner reduction).

Module 1V: Industrial Chemistry 8L
(i) Water 2L

Hardness, alkalinity, numerical

(ii) Corrosion. 2L

Types of corrosion: wet & dry, preventive measures

(iii) Polymers 3L
Classification of polymers, conducting polymers, biodegradable polymers

(iv) Synthesis of a commonly used drug molecule. 1L

Paracetamol, Aspirin

Module V: Spectroscopic techniques in Chemistry 3L
Electromagnetic radiation, Principles of spectroscopy, spectrophotometer, infrared spectroscopy,
fingerprint region, functional group region, UV-VIS spectroscopy, *H Nuclear magnetic resonance
spectroscopy, chemical shift.

Textbooks

1. A Text Book of Organic Chemistry, Arun Bahl & Arun Bahl
2. General & Inorganic Chemistry, P.K. Dutt

3. General & Inorganic Chemistry, Vol I, R.P. Sarkar

4 Physical Chemistry, P.C. Rakshit

Reference Books

1. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane

Fundamentals of Molecular Spectroscopy, by C. N.Banwell

Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.Krishnan
Physical Chemistry, by P. W.Atkins

Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th
Editionhttp://bcs.whfreeman.com/vollhardtschore5e/default.asp

akrown

Project Domain

1. Application of Thermodynamics
2. Application of polymers in daily life
3. Nanomaterials and its applications


http://bcs.whfreeman.com/vollhardtschore5e/default.asp
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CO-PO Mapping

Determination of water quality parameters
Electronic storage devices
Managing E —wastes
Application of chemistry in core engineering
Application of spectroscopy in medical field
Applications of green chemistry
10 Merits of commercial organic products
11. Bioplastics
12. Any other related topics

CO |PO1 | PO2 | PO3| PO4 | POS | PO6 | POY | PO8 | PO9 |PO10 |PO11 [PO12
CO1l 8 - - - 2 2 2
COo2 3 - - - 2 2 3
CO3 3 - 2 - 3 3
CO4 3 - - - 2 3 3
CO5 3 2 2 - 2 3




COURSE NAME: MATHEMATICS-11
COURSE CODE: M 201

CONTACT: 3:1:0

TOTAL CONTACT HOURS: 48
CREDIT: 4

Prerequisite: The students to whom this course will be offered must have the concept of (10+2) calculus.

Course Outcomes (COs):
On successful completion of the learning sessions of the course, the learner will be able to

CO1: Recall the properties and formula related to ordinary differential equations, improper integral,
Laplace transform and numerical techniques.

CO2: Determine the solutions of the problems related to ordinary differential equations, improper
integral, Laplace transform and numerical techniques.

CO3: Apply appropriate mathematical tools of ordinary differential equations, improper integral, Laplace
transform and numerical techniques for the solutions of the problems.

CO4: Analyze engineering problems by using differential equation, Laplace Transform and Numerical
Methods.

Course Content:
Module I: First Order Ordinary Differential Equations (ODE): 10L

Solution of first order and first degree ODE: Exact ODE, Rules for finding Integrating factors, Linear
ODE, Bernoulli’s equation, Solution of first order and higher degree ODE: solvable for p, solvable for y
solvable for x and Clairaut’s equation.

Module I1: Second Order Ordinary Differential Equations (ODE): 10L

Solution of second order ODE with constant coefficients: C.F. & P.l., Method of variation of parameters,
Cauchy-Euler equations, Solution of simultaneous linear ODEs.

Module I11: Laplace Transform (LT): 14L

Improper integrals; Beta and Gamma functions and their properties.

Definition and existence of LT, LT of elementary functions, First and second shifting properties, Change
of scale property, LT of ¢t f (¢t), LT of fT(t) LT of derivatives of f(t), LT of integral of f(t), Evaluation of

improper integrals using LT, LT of periodic and step functions, Inverse LT: Definition and its properties,
Convolution theorem (statement only) and its application to the evaluation of inverse LT, Solution of
linear ODE with constant coefficients (initial value problem) using LT.



Module IV: Numerical Methods 14L

Introduction to error analysis, Calculus of finite difference. Interpolation: Newton forward and backward
interpolation, Lagrange’s interpolation, Newton’s divided difference interpolation formula. Numerical
integration: Trapezoidal rule, Simpson’s 1/3 rule, Weddle’s rule. Numerical solution of ordinary
differential equation: Euler method, Modified Euler method, Fourth order Runge-Kutta method.

Project Domains:
1. Mathematical modeling using ODE.
2. Application of ODE.
3. Application of Laplace Transform in different engineering branches.
4. Application of Numerical Methods in different engineering branches.

Text Books:

1. Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

2. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint,
2010.

3. Veerarajan, T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

4. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

5. Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications, Reprint,
2008.

6. Samanta Guruprasad, A text book of Engineering Mathematics-1l, New age International
Publishers

7. Mollah, S. A, Numerical Analysis and Computational Procedures, Books and Allied (P) Ltd.

Reference Books:

1. Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,
2002.

2. Boyce, W. E. and DiPrima, R. C., Elementary Differential Equations and Boundary Value
Problems, 9th Edn., Wiley India, 2009.

3. Ross, S. L., Differential Equations, 3rd Ed., Wiley India, 1984.

4. Piskunov, N., Differential and Integral Calculus, Vol. | & Vol. I, Mir Publishers, 1969.

5. Coddington, E. A., An Introduction to Ordinary Differential Equations, Prentice Hall, India,
1995.

6. Dey, Sukhendu, Gupta Sisir, Numerical Methods, MsGraw Hill Education(India) Private Limited.

7. Jain, M. K., lyengar, S. R. K., Jain, R. K., Numerical Methods, New age International Publishers

CO-PO Mapping:

PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | P10 | P11 | P12
(6{0)

co1 3 2 - - - - - - - - - 2



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=N.+Piskunov&search-alias=stripbooks

COo2 3 2 - - - - - - - - 2

CO3 3 2 2 - - - - - - - [ 2

Co4 2 3 2 2 - - - - - - - 2

COURSE NAME: BASIC ELECTRICAL ENGINEERING
COURSE CODE: EE201

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDITS: 3

Pre-requisite: Basic 12th standard Physics and Mathematics, Concept of components of electric circuit.

Course Outcomes (COs):
After attending the course students would be able to

CO1: understand and analyze basic electric circuits

CO2: study the working principles of electrical machines.

CO3: introduce the components of low voltage electrical installations

CO4: study the fundamentals of electrical Power systems and Control Systems

Course Content
Module- I: DC Circuits 8L

Definition of electric circuit, linear circuit, non-linear circuit, bilateral circuit, unilateral circuit,
Dependent source, node, branch, active and passive elements, Kirchhoff ‘s laws, Source equivalence and
conversion, Network Theorems - Superposition Theorem, Thevenin‘s Theorem, Norton Theorem,
Maximum Power Transfer Theorem, Star-Delta Conversions.

Module- I1: AC Fundamentals 8L

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power, reactive
power, apparent power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC,
RLC combinations (series and parallel), resonance. Three phase balanced circuits, voltage and current
relations in star and delta connections.

Module- 111: Electrical Machines 10L



Transformer: Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit,
losses in transformers, regulation, and efficiency. Auto-transformer and three-phase transformer
connections.

Rotating Machines - DC Machines: Brief idea on constructional features, classifications, working
principle of both motor and generator. Simple problems on Voltage equation. Three-Phase Induction
Motor: Basic concept of three phase circuit and production of rotating magnetic field. Working principle
of three-phase induction motor and torque-speed characteristics (concept only).

Module- IV: Electrical Installations 3L

Earthing of Electrical Equipment, ideas of basic components- MCB, MCCB, ELCB, SFU, Megger. Types
of Wires and Cables, Earthing.

Module- V: Fundamentals of Power Systems 5L

Generation of power: Block schematic representation of Thermal and nuclear power plants. Renewable
energy sources: solar, wind, tidal and geothermal (Block diagram and working only- No Problems).
Power transmission: Typical electrical power transmission scheme-need for high voltage transmission-
(Derivation is not needed, No Problems). Power Distribution: substation equipments, primary and
secondary transmission and distribution systems- feeder, service mains.

Module- VI: Introduction to Control Systems 2L

Concept control systems, Objectives of control system, Types of control systems, Real examples of
control systems.

Text books:

A. P. Kothari & I. J. Nagrath, Basic Electrical Engineering, TMH.

1. V. Mittle& Arvind Mittal, Basic Electrical Engineering, TMH.

2. Ashfag Hussain, Basic Electrical Engineering, S. Chand Publication.

3. Chakrabarti, Nath& Chanda, Basic Electrical Engineering, TMH.

4. C.L. Wadhwa, Basic Electrical Engineering, Pearson Education.
Reference books:

1. E. Hughes, —Electrical and Electronics Technologyl, Pearson, 2010.

2. V. D. Toro, —Electrical Engineering Fundamentalsl, Prentice Hall India, 1989.

CO-PO Mapping:

COs | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col| 1 2 2 - - - - - - - - 1




coz2| 1 2 2 - - - - - - - - 1
co3| -
coa| - 2 - - - - - - - - - 1
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COURSE NAME: PROGRAMMING FOR PROBLEM SOLVING
COURSE CODE: CS 201

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDITS: 3

Prerequisites: Number system, Boolean Algebra

Course Outcomes (COs):After completion of the course students would be able to

CO1: Understand the fundamental concept of Computer and mathematical knowledge and apply them in
designing solution to engineering problem.

CO2: Understand the basic concept of C programming and use of data types/operators/input/output
function for developing and implementing complete program leading to solution of mathematical and
engineering problem.

CO03: Use conditional branching, iteration, recursion and formulate algorithms and programs in solving
mathematical/ scientific/ engineering problem leading to lifelong learning.

CO4: Understand the concept of arrays, pointers, fileand dynamic memory allocation and apply it for
problem solving and also create new data types using structure, union and enum.

CO5: Understand how to decompose a problem into functions and assemble into a complete program by
means of modular programming possibly as a team.

Course Content:

Module-1: Fundamentals of Computer oL
History of Computer, Generation of Computer, Classification of Computers, Basic structure of Computer
System, Primary & Secondary Memory, Processing Unit, Input & Output devices.

Number System: basic of Binary, Octal, Decimal and Hexadecimal number systems; Representation and
interchanging of number in different number systems. Introduction to complements system,
Representation of signed and unsigned numbers in singed magnitude singed 1’s complement system and
signed 2’s complement system.

Arithmetic— Addition and Subtraction (using1’scomplementand2’scomplement).



Representation of Characters-ASCII Code

Basics of Compiler, Interpreter and Assembler

Problem solving — Basic concept of Algorithm. Representation of algorithm using flow chart and
pseudo code. Some basic examples.

Module-2: Introduction to C Programming 5L

Overview of Procedural vs Structural language; History of C Programming Language.

Variable and Data Types: The C characterse identifiers

And keywords, data type & sizes, variable names, declaration, statements.

Operators & Expressions: Arithmetic operators,relational operators, logical operators, increment
anddecrementoperators,bitwiseoperators,assignmentoperators,conditionaloperators,specialoperators-
typeconversion, C expressions, precedence and associativity.

Input and Output: Standard input and output, formatted output—print f,formatted input scan f.

Module-3: Branch and Loop 5L

Branching: Concept of Statement and Blocks in C, Simple if, if -else, nested if-else and if-else ladder.
Switch Case: break andcontinue; switch-case, concept of goto and labels
Loops - while, for, do while

Module-4: Program Structures 4L

Function: Basics of Functions, function types, function prototypes, formal and actual parameter, function
calling, functions returning values, functions not returning values. Recursion and Recursive Function.
Storage Class in C: Storage Class-auto, external, static and register storage class, scope rules and life time
of variables

C pre-processor: Pre-processing directive and macro, parameterized macro.

Module-5: Array and Pointer 7L

Arrays: One dimensional arrays, Two-dimensional arrays, Passing an array to a function

Pointers: Pointers, Pointer andArray, Pointer and functions.

Strings: Character array and string, array of strings, Passing a string to a function, String related
functions, Pointer and String.

Dynamic memory allocation: Malloc, calloc, realloc and free with example.

Module-6: Structures, Unions and Enum 3L

Basic of structures, arrays of structures, structures and pointers, bit fields. Basics of union and enum,
difference between structure and union.

Module-7: Filein C 3L

Files handling- opening and closing a file in different mode, formatted and unformatted files,
Command line arguments, f open, f close, f get c, f put ¢, f print f, f scan f function.

Textbook:
1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill



2. KanetkarY.-LetusC,BPBPubIication,lSthEdition

ReferenceBooks:

1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of
India
2. KR Venugopal & SR Prasad - MASTERING C, TMH, 2nd Edition

CO-PO Mapping:

COs PO1 PO2 [PO3 [pPo4 pPO5 PO6 [PO7 [PO8 PO9 PO10 PO1l [PO12
col B 3 3 3 2 B - - B - B B
co2 2 7 3 7 - A - - B - B B
cos P 3 7 7 - A - - B - B 3
cos B 2 2 2 3 B - - B - B B
cos 2 2 2 7 - B - - 3 7 B B




COURSE NAME: CHEMISTRY LAB
COURSE CODE: CH 291
CONTACT: 0:0:3

CREDITs: 1.5

Pre-requisite: A basic knowledge in 10+2 science with chemistry.

Course Outcomes (COs):

After attending this course, students would be

CO1:able to operate different types of instruments for estimation of small quantities chemicals used in
industries and scientific and technical fields.

CO2:able to analyze and determine the composition of liquid and solid samples working as an individual
and also as a team member.

CO3:able to analyze different parameters of water considering environmental issues.

CO4:able to synthesize drug and polymer materials.

CO5: Capable to design innovative experiments applying the fundamentals of chemistry.

Course Content:
Choice of 10-12 experiments from the following:

Determination of surface tension and viscosity

Thin layer chromatography

Determination of hardness of water

Determination of chloride content of water

Determination of the rate constant of a reaction
Determination of cell constant and conductometric tritration
pH metric titrations

Synthesis of a polymer/drug

Saponification/acid value of an oil

© ooNOk~wd P

10. Chemical analysis of a salt

Chemical oscillations- lodine clock reaction
11. Determination of the partition coefficient of a substance between two immiscible liquids
12. Adsorption of acetic acid by charcoal



13. Estimation of iron in Mohr’s salt solution by permanganometry (Redox Titration)
14. Innovative experiments (any one)

»  Synthesis of silver nano-particles

»  Green synthesis

CO-PO Mapping

CO PO1 |[PO2 | PO3 | PO4 | PO5 | PO6 |PO7 | PO8 [PO9 |PO10 (PO11 |PO12

Co1 2 2 3 2 - 2 3 - - - - 2
coz 2 2 2 2 - 2 - - - 2 - 2
CO3 | - - - - - - - 3 3 2 2
CO4 |2 2 2 2 - - 2 - - - - 2

CO5 3 3 3 3 2 2 2 2 - - 2 2




COURSE NAME: PROFESSIONAL COMMUNICATION LAB
COURSE CODE: HSMC291

Contact: 0:0:2

CREDIT: 1

Pre requisites: Basic knowledge of LSRW skills.

Course Outcomes (COs):

After attending the course students’would be

CO1: Able to explain advanced skills of Technical Communication in English through Language
Laboratory.

CO2: Able to apply listening, speaking, reading and writing skills in societal and professional life.
CO3: Able to demonstrate the skills necessary to be a competent Interpersonal communicator.
CO4: Able to analyze communication behaviours.

CO5: Able to adapt to multifarious socio-economical and professional arenas with the help of
effective communication and interpersonal skills.

Course Content:
Module- 1: Introduction to the Language Lab

a. The Need for a Language Laboratory
b. Tasks in the Lab
c. Writing a Laboratory Note Book

Module- 2: Active Listening

a. What is Active Listening?

b. Listening Sub-Skills—Predicting, Clarifying, Inferencing, Evaluating, Note-taking
c. Academic Listening vs Business Listening

d. Listening in Business Telephony

e. Study of Contextualized Examples based on Lab Recordings



Module- 3: Speaking

a. Speaking—Accuracy and Fluency Parameters

b. Pronunciation Guide—Basics of Sound Scripting, Stress and Intonation

c. Fluency-focussed activities—JAM, Conversational Role Plays, Speaking using Picture/Audio
Visual inputs

d. Accuracy-focussed activities—Identifying Minimal Pairs, Sound Mazes, Open and Closed
Pair Drilling, Student Recordings (using software)

e. Group Discussion: Principles and Practice

f. Business Meetings and Sales Talks

Module- 4: Lab Project Work

a. Making a brief Advertisement video (1-2 minutes)

b. Making a brief Business Documentary film (5-7 minutes)
c. Client interaction video (5-7 minutes)

d. Making a short video CV (1-2 minutes)

References:

1. IIT Mumbai, Preparatory Course in English syllabus

2. IIT Mumbai, Introduction to Linguistics syllabus

3. Sasikumar et al. A Course in Listening and Speaking. New Delhi: Foundation Books, 2005.
4. Tony Lynch, Study Listening. Cambridge: Cambridge UP, 2004.

CO-PO Mapping

CO PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12

colr | A A ) B - > A - 3 - 5
co2 | 3 2 - A 7 2 7 B 3 B 3
cos | 3 A - B 3 3 3 B 3 B 3
cos | B A - B 3 3 3 A 3 B 3

cos | A A A B A 3 3 A 3 B 3




COURSE NAME: BASIC ELECTRICAL ENGINEERING LABORATORY
COURSE CODE: EE291

CONTACT: 0:0:3

CREDITS: 15

Prerequisite: Basic Physics and applied physics, Basic Mathematics, Basic concept of Electric Circuit.

Course Outcomes (COs):
After completion of this course students will be able to

CO1: Identify and use common electrical components.

CO2: To develop electrical networks by physical connection of various components and analyze the
circuit behavior.

CO3: Apply and analyze the basic characteristics of transformers and electrical machines.

List of Experiments

1. Basic safety precautions — earthing, introduction to measuring instruments — Voltmeter,

Ammeter, Multimeter, Wattmeter, Real life Resistor, Capacitor, Inductor.

Verification of Thevenin's and Norton's Theorem.

Verification of Superposition and Maximum Power Transfer Theorem.

Characteristics of Fluorescent, Tungsten and Carbon filament lamps.

Study of R-L-C series circuit.

Three-phase Power measurement with two wattmeter methods.

Demonstration of cut-out sections of machines: DC Machine (commutator-brush arrangement),

Induction Machine (squirrel cage rotor).

8. Measurement of primary and secondary voltage and current of single-phase transformer — Open
Circuit and Short Circuit Test.

9. Starting, Reversing and speed control of DC shunt motor.

10. Torque-Speed characteristics of DC Machine.

11. Torque-Speed characteristics of Three-phase Induction Motor.

12. Test on single-phase Energy Meter.

13. Innovative experiments

No oak~wd



CO-PO Mapping

COs | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
cor | - 2 - - - - - 1 - - 1
co2 | - 2 2 2 - - - - 2 - - 1
co3 | - 2 - 2 - - - - 2 - - 1

COURSE NAME: ENGINEERING GRAPHICS & DESIGN
COURSE CODE: ME292

CONTACT: 0:0:3

CREDITS: 15

Prerequisites: Basic knowledge of geometry

Course Outcomes (COs):
After attending the course students would

CO1.:get introduced with Engineering Graphics and visual aspects of design.
CO2:know and use common drafting tools with the knowledge of drafting standards.

CO3: be able to apply computer aided drafting techniques to represent line, surface or solid models in
different Engineering viewpoints.

CO4: be able to produce part models; carry out assembly operation and show working procedure of a
designed project work using animation.

List of Drawing:
Traditional Engineering Graphics:

Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing Principles;
Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional Views;
Dimensioning & Tolerances; True Length, Angle; intersection, Shortest Distance.

Module 1: Introduction to Engineering Drawing

Principles of Engineering Graphics and their significance, Usage of Drawing instruments, lettering, Conic
sections including Rectangular Hyperbola (General method only); Cycloid, Epicycloid and Involute;
Scales — Plain, Diagonal and Vernier Scales.

Module 2: Orthographic & Isometric Projections

Principles of Orthographic Projections-Conventions - Projections of Points and lines inclined to both
planes; Projections of planes on inclined Planes - Auxiliary Planes; Projection of Solids inclined to both



the Planes- Auxiliary Views; Isometric Scale, Isometric Views of lines, Planes, Simple and compound
Solids; Conversion of Isometric Views to Orthographic Views and Vice-versa.
Module 3: Sections and Sectional Views of Right Angular Solids

Drawing sectional views of solids for Prism, Cylinder, Pyramid, Cone and project the true shape of the
sectioned surface, Auxiliary Views; Development of surfaces of Right Regular Solids - Prism, Pyramid,
Cylinder and Cone; Draw sectional orthographic views of objects from industry and dwellings
(foundation to slab only).

Computer Graphics:

Engineering Graphics Software; -Spatial Transformations; Orthographic Projections; Model Viewing;
Co-ordinate Systems; Multi-view Projection; Exploded Assembly; Model Viewing; Animation; Spatial
Manipulation; Surface Modeling; Solid Modeling.

Module 4: Overview of Computer Graphics

Demonstration of CAD software [The Menu System, Toolbars (Standard, Properties, Draw, Modify and
Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), Zooming methods, Select and erase objects].

Module 5: CAD Drawing, Customization, Annotations, layering

Set up of drawing page including scale settings, ISO and ANSI standards for dimensioning and
tolerancing; Using various methods to draw straight lines, circles, applying dimensions and annotations to
drawings; Setting up and use of Layers, changing line lengths (extend/lengthen); Drawing sectional views
of solids; Drawing annotation,

CAD modeling of parts and assemblies with animation, Parametric and nonparametric solid, surface and
wireframe modeling, Part editing and printing documents.

Module 6: Demonstration of a simple team design project

Illustrating Geometry and topology of engineered components: creation of engineering models and their
presentation in standard 2D blueprint form and as 3D wire-frame and shaded solids; Meshed topologies
for engineering analysis and tool-path generation for component manufacture, use of solid-modeling
software for creating associative models at the component and assembly levels.

Text Books:
1. Bhatt N.D., Panchal V.M. & Ingle P.R, (2014), Engineering Drawing, Charotar Publishing House

2. K. Venugopal, Engineering Drawing + AutoCAD, New Age International publishers

Reference Books:

1. Pradeep Jain, Ankita Maheswari, A.P. Gautam, Engineering Graphics & Design, Khanna Publishing
House

2. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication.
3. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education

4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.



CO-PO Mapping:

COs PO1 |PO2 |PO3 |PO4 | POS | PO6 | PO7 |PO8 | PO9 |PO10 PO11 PO12
Co1 |2 2 3 2 2 2 2 - 2 2 2 2
Co2 |2 2 3 2 2 2 2 2 2 2 2 2
CO3 |2 2 3 2 3 2 2 - 2 2 2 3
CoO4 | 2 2 3 3 3 3 2 2 3 3 2 2

COURSENAME:PROGRAMMINGFORPROBLEMSOLVINGLAB
COURSE CODE: CS 291

CONTACT: 0:0:3

CREDITS: 1.5

Prerequisites: Number system, Boolean Algebra

Course Outcomes (COs):
After completion of the course students would be able to

CO1: Understand and propose appropriate command or function in running system or developing
program for engineering and mathematical problems depending on the platform used even in changed
environment leading to their lifelong learning.

CO2: Identify and propose appropriate data type, arithmetic operators, input/output functions and also
conditional statements in designing effective programs to solve complex engineering problem using
modern tools.

CO3: Design and develop effective programs for engineering and mathematical problems using iterative
statements as well as recursive functions using modular programming approach possibly as a team
maintaining proper ethics of collaboration.

CO4: Explain and organize data in arrays, strings and structures and manipulate them through programs
and also define pointers of different types and use them in defining self-referential structures and also to
construct and use files for reading and writing to and from leading to solution of engineering and
mathematical problem.

CO5: Prepare laboratory reports on interpretation of experimental results and analyze it for validating the
same maintaining proper ethics of collaboration.

Course Content:

Module-1: Familiarization with some basic commands of DOS and Linux. File handling and Directory
structures, file permissions, creating and editing simple C program in different editor and IDE,
compilation and execution of C program. Introduction to Code block.



Module-2: Problem based on

a) Basic data types

b) Different arithmetic operators.
c) Print f() and scan () functions.

Module-3: Problem based on conditional statements using

a) if-else statements
b) different relational operators
c) different logical operators

Module-4: Problem based on

a) forloop
b) while loop
c) do-while loop

Module-5: Problem based on

a) How to write a menu driven program using switch-case statement
b) How to write a function and passing values to a function
c) How to write a recursive function.

Module-6: Problem based on

a) How to use array (both I-Dand2-D).
b) How to pass an array to a function.

Module-7: Problem based on manipulation of strings in different way.

Module-8: Problem based on

a) Howto handle compound variables in C

b) How to handle file in C
c) How to use command line argument in C

Textbook:
1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill

2. KanetkarY .-LetusC,BPBPublication, 150" Edition
ReferenceBooks:

1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of
India
2. KR Venugopal & S R Prasad — MASTERING C, TMH, 2nd Edition

CO-PO Mapping:
COs POl PO2 PO3 PO4 PO5 PO6 [PO7 PO8 |PO9 PO10 PO11 PO12
Col B 3 3 2 - - - - - - - 3
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Curriculum for B.Tech

R21 B.Tech (IT/ECE/EE)

Under Autonomy

(AICTE 2021)

Information Technology/Electronics & Communication Engineering/Electrical Engineering
L — Lecture; T- Tutorial; P- Practical [1L=1Cr, 1T=1Cr, 1P =0.5 Cr]

First Year First Semester

S| Category Course Course Title Hours per week Credits
. Code
N
D. THEORY L| T P [Total
1| Basic Science course CH101 Chemistry-I 0 0 3 3
2 | Basic Science course M101 Mathematics —I 40 0 4 4
Engineering Science Basic Electrical
3| Courses EE101 Engineering 310 0 3
4 | Humanities and HSMC Professional 2
Social Sciences 101 Communication
including 2 0 0 2
Management courses
E. PRACTICAL
5 | Basic Science course CH191 Chemistry-1 Lab 0 0 3 3 15
6 | Engineering Science Basic Electrical 0 0 3 3 15
Courses EE 191 Engineering Lab '
7 | Engineering Science Engineering Graphics & 3
Courses ME 192 Design Lab 0 0 3 15
PROJECT PR191 Theme based Project | 1 1 0.5
PROJECT PR192 Skill Development I: 1 1 0.5
Soft Skill
F. MANDATORY ACTIVITIES/ COURSES
10| Mandatory Course MC181 Induction Program 0 0 0 0 2Units

TOTAL CREDIT

17.5




COURSE NAME: CHEMISTRY
COURSE CODE: CH 101
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36
CREDITS: 3

Prerequisites: A basic knowledge in 10+2 science with chemistry

Course Outcomes (COs):
After completion of this course students will be able to

CO1: Describe the fundamental properties of atoms & molecules, atomic structure and the periodicity of
elements in the periodic table

CO2: Apply fundamental concepts of thermodynamics in different engineering applications.

CO3: Apply the knowledge of water quality parameters, corrosion control & polymers to different
industries.

CO4: Determine the structure of organic molecules using different spectroscopic techniques.

CO5: Evaluate theoretical and practical aspects relating to the transfer of the production of chemical
products from laboratories to the industrial scale, in accordance with environmental considerations.

Course Content

Module- I: Inorganic Chemistry 9L
(iii) Atomic structure 5L

Bohr’s theory to hydrogen-like atoms and ions; spectrum of hydrogen atom. Quantum numbers,
Introduction to the concept of atomic orbitals, diagrams of s, p and d orbitals, Pauli’s exclusion principle,
Hund’s rule, exchange energy, Aufbau principle and its limitation, introduction to Schrodinger equation.

(iv) Periodic properties 4L

Modern Periodic table, group trends and periodic trends in physical properties: electron affinity,
electronegativity, polarizability, oxidation states, effective nuclear charges, penetration of orbitals,
variations of s, p and d orbital energies of atoms.

Module I1: Physical Chemistry 8L
(iii) Use of free energy in chemical equilibria 6L

Thermodynamic functions: internal energy, enthalpy, entropy and free energy. 2™ Law of
Thermodynamics, Estimations of entropy and free energies, Free energy and emf, Cell potentials, the
Nernst equation and applications.

(iv) Real Gases 2L
Reason for deviation of real gases from ideal behavior, Equations of state of real gases,Vander Waals’
equation, pressure & volume correction, validity, critical state of gas.



Module I11: Organic Chemistry 8L
(ii) Stereochemistry 4L

Representations of 3 dimensional structures, Chirality, optical activity, isomerism, structural isomerism,
stereoisomers, enantiomers, diastereomers, configurations (D,L& cis trans), racemisation.

(i) Organic reactions 4L

Concepts of inductive effect, resonance, hyperconjugation, introduction to reactions involving
substitution, addition, elimination, oxidation (Baeyer villiger oxidation), reduction (Clemmensen
reduction, Wolff-Kishner reduction).

Module 1V: Industrial Chemistry 8L
(i) Water 2L

Hardness, alkalinity, numerical

(ii) Corrosion. 2L

Types of corrosion: wet & dry, preventive measures

(iii) Polymers 3L
Classification of polymers, conducting polymers, biodegradable polymers

(iv) Synthesis of a commonly used drug molecule. 1L

Paracetamol, Aspirin

Module V: Spectroscopic techniques in Chemistry 3L
Electromagnetic radiation, Principles of spectroscopy, spectrophotometer, infrared spectroscopy,
fingerprint region, functional group region, UV-VIS spectroscopy, *H Nuclear magnetic resonance
spectroscopy, chemical shift.

Textbooks

5. A Text Book of Organic Chemistry, Arun Bahl & Arun Bahl
6 General & Inorganic Chemistry, P.K. Dutt

7. General & Inorganic Chemistry, Vol |, R.P. Sarkar

8 Physical Chemistry, P.C. Rakshit

Reference Books

6. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane

7. Fundamentals of Molecular Spectroscopy, by C. N.Banwell

8. Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.Krishnan

9. Physical Chemistry, by P. W.Atkins

10. Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th
Editionhttp://bcs.whfreeman.com/vollhardtschore5e/default.asp

Project Domain

13. Application of Thermodynamics


http://bcs.whfreeman.com/vollhardtschore5e/default.asp

14. Application of polymers in daily life

15. Nanomaterials and its applications

16. Determination of water quality parameters
17. Electronic storage devices

18. Managing E —wastes

19. Application of chemistry in core engineering
20. Application of spectroscopy in medical field
21. Applications of green chemistry

22. Merits of commercial organic products

23. Bioplastics

24. Any other related topics

CO-PO Mapping

CO |[PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12

CO1l 8 2 2 2 - - - - 2 2 2 2
COo2 3 3 3 3 - - - - 2 2 2 3
CO3 3 3 2 2 - 2 2 - 2 - 3 3
CO4 3 2 3 2 - - 2 - 2 2 3 3

CO5 3 3 3 3 2 2 2 - 2 - 2 3




COURSE NAME: MATHEMATICS-I
COURSE CODE: M 101

CONTACT: 3:1:0

TOTAL CONTACT HOURS: 48
CREDITS: 4

Prerequisite: The students to whom this course will be offered must have the concept of (10+2) standard
matrix algebra, calculus, and vector algebra.

Course Outcomes (COs):

On successful completion of the learning sessions of the course, the learner will be able to

CO1: Recall the properties and formula related to matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series.

CO2: Determine the solutions of the problems related to matrix algebra, differential calculus,
multivariable calculus, vector calculus and infinite series.

CO3: Apply the appropriate mathematical tools of matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series for the solutions of the problems.

CO4: Analyze different engineering problems linked with matrix algebra, differential calculus,
multivariable calculus, vector calculus.

Course Content:
Module I: Matrix Algebra 111

Echelon form and Normal (Canonical) form of a matrix; Inverse and rank of a matrix; Consistency and
inconsistency of system of linear equations, Solution of system of linear equations; Eigenvalues and
eigenvectors; Diagonalization of matrices; Cayley-Hamilton theorem.

Module Il: Differential Calculus and Infinite Series 10L

Rolle’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Concept of
sequence and series, Tests for convergence of infinite series: Comparison test, D’ Alembert’s ratio test,
Raabe’s test, Cauchy’s root test, Leibnitz’s Test, Power series; Taylor's series, Series for exponential,
trigonometric and logarithm functions.

Module I11: Multivariable Calculus (Differentiation) 13L

Function of several variables, Concept of limit, continuity and differentiability; Partial derivatives, Total
derivative and its application; Chain rules, Derivatives of implicit functions Euler’s theorem on
homogeneous function, Jacobian. Maxima and minima of functions of two variables, Method of Lagrange
multipliers.



Module IV: Multivariable Calculus (Integration) 6L

Line Integral, Double Integral, Triple Integral,Change of order in multiple integrals, Change of variables
in multiple integrals.

Module V: Vector Calculus 8L

Gradient, Directional derivatives, Divergence, Curl, vector line integrals, vector surface integrals, vector
volume integrals, Green’s theorem, Gauss divergence theorem and Stokes’ theorem.

Project Domain:
6. Study on eigenvalues and eigenvectors.
7. Study on convergence of infinite series.
8. Application of partial derivatives.
9. Application of vector calculus
10. Application of integral calculus.

Text Books:
7. Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

8. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint,
2010.

9. Veerarajan, T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
10. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

11. Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications, Reprint,
2008.

12. Samanta Guruprasad, A text book of Engineering Mathematics-l, New age International
Publishers
Reference Books:

7. Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,
2002.

8. Apostol, M., Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern, 1980.

9. Kumaresan, S., Linear Algebra - A Geometric approach, Prentice Hall of India, 2000.
10. Poole, D., Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
11. Bronson, R., Schaum's Outline of Matrix Operations. 1988.

12. Piskunov, N., Differential and Integral Calculus, Vol. I & Vol. Il, Mir Publishers, 1969

CO-PO Mapping:

PO PO1 [|PO2 PO3 PO4 | POS5 |PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO



https://www.amazon.com/Richard-Bronson/e/B00JH86PDM/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=N.+Piskunov&search-alias=stripbooks

cor [3 (2 [- T[- - T- T1- T- T- T- T- T2

co2 |3 2 [- |- |- - 1- - - - - 2
cos |3 2 (2 |- |- - - - - - - 2
cos |2 3 (2 |2 |- [- - - - - - 2

COURSE NAME: BASIC ELECTRICAL ENGINEERING
COURSE CODE: EE101

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDITS: 3

Pre-requisite: Basic 12th standard Physics and Mathematics, Concept of components of electric circuit.

Course Outcomes (COs):

After attending the course students” would be able to

CO1: understand and analyze basic electric circuits

CO2: study the working principles of electrical machines.

CO3: introduce the components of low voltage electrical installations

CO4: study the fundamentals of electrical Power systems and Control Systems

Course Content
Module- I;: DC Circuits 8L

Definition of electric circuit, linear circuit, non-linear circuit, bilateral circuit, unilateral circuit,
Dependent source, node, branch, active and passive elements, Kirchhoff*s laws, Source equivalence and
conversion, Network Theorems - Superposition Theorem, Thevenin‘s Theorem, Norton Theorem,
Maximum Power Transfer Theorem, Star-Delta Conversions.

Module- Il: AC Fundamentals 8L

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power, reactive
power, apparent power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC,
RLC combinations (series and parallel), resonance. Three phase balanced circuits, voltage and current
relations in star and delta connections.

Module- 111: Electrical Machines 10L



Transformer: Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit,
losses in transformers, regulation and efficiency. Auto-transformer and three-phase transformer
connections.

Rotating Machines - DC Machines: Brief idea on constructional features, classifications, working
principle of both motor and generator. Simple problems on Voltage equation. Three-Phase Induction
Motor: Basic concept of three phase circuit and production of rotating magnetic field. Working principle
of three-phase induction motor and torque-speed characteristics (concept only).

Module- IV: Electrical Installations 3L

Earthing of Electrical Equipment, ideas of basic components- MCB, MCCB, ELCB, SFU, Megger. Types
of Wires and Cables, Earthing.

Module- V: Fundamentals of Power Systems 5L

Generation of power: Block schematic representation of Thermal and nuclear power plants. Renewable
energy sources: solar, wind, tidal and geothermal (Block diagram and working only- No Problems).
Power transmission: Typical electrical power transmission scheme-need for high voltage transmission-
(Derivation is not needed, No Problems). Power Distribution: substation equipments, primary and
secondary transmission and distribution systems- feeder, service mains.

Module- VI: Introduction to Control Systems 2L

Concept control systems, Objectives of control system, Types of control systems, Real examples of
control systems.

Text books:

B. P. Kothari & I. J. Nagrath, Basic Electrical Engineering, TMH.

5. V. Mittle& Arvind Mittal, Basic Electrical Engineering, TMH.

6. Ashfaq Hussain, Basic Electrical Engineering, S. Chand Publication.
7. Chakrabarti, Nath& Chanda, Basic Electrical Engineering, TMH.

8. C.L. Wadhwa, Basic Electrical Engineering, Pearson Education.

Reference books:
1. E. Hughes, —Electrical and Electronics Technologyl, Pearson, 2010.
2. V. D. Toro, —Electrical Engineering Fundamentalsl, Prentice Hall India, 1989.

COs | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col| 1 2 2 - - - - - - - - 1
coz2 | 1 2 2 - - - - - - - - 1




co3| - 2 2 - - - - - - - - 2
coa| - 2 - - - - - - - - - 1

COURSE NAME: PROFESSIONAL COMMUNICATION
COURSE CODE: HSMC 101

CONTACT: 2:0:0

TOTAL CONTACT HOURS: 24

CREDITS: 2

Pre-requisites: Basic (10+2) level of knowledge of English grammar, vocabulary reading and writing
skills.

Course Outcomes (COs):

After attending the course students’ should be able to

COL: apply the modalities and nuances of communication in a workplace context.
CO2: analyze communication across cultures and societies.

COa3: apply the basic formats, templates of business and official communication.
CO4: employ formal communication modes in meetings and reports.

CO5: justifyimportance of culturally neutral language in interpersonal and business communication.

Course Content:

Module- 1:Verbal and Non-verbal communication 4L
1.1: Definition, Relevance and Effective Usage

1.2: Components of Verbal Communication: Written and Oral Communication

1.3: Components of Non-verbal Communication: Kinesics, Proxemics, Chronemics, Haptics
Paralanguage

1.4: Barriers to Effective Communication

Module- 2: Social Communication Essentials and Cross-Cultural Communication 6L
2.1: Communication in Society and the Workplace

2.2: Greetings, Courtesies and Socially Useful Language

2.3: Cultural Contexts: High Context and Low Context Cultures

2.4: Understanding Cultural Nuances and Stereotyping

2.5: Achieving Culturally Neutral Communication in Speech and Writing

Module- 3: Meetings 4L
3.1: Meetings: Nature and Types



3.2: Conducting Meetings: Organization and Procedures

3.3: Meeting Coordination: Roles of Chairpersons and Members
3.4: Notice and Agenda for a Meeting

3.5: Preparing the Minutes of a Meeting (MOM)

Module- 4: Report Writing 4L
4.1: Nature and Function of Reports

4.2: Types of Reports

4.3: Researching for a Business Report

4.4: Format, Language and Style

4.5: Report Documentation

Module 5: Employment Communication 6L

5.1: Writing Business Letters- (Enquiry, Order, Sales, Complaint, Adjustment, Job Application, Offer)
5.2: Preparing a CV or Résumé

5.3: Creating a Digital/Online Profile — LinkedIn (Résumé/Video Profile)

5.4: Writing E-mails: types, convention, and etiquette

5.5: Memo, Notices and Circulars

5.6: Writing Technicalities—Paragraphing, Sentence Structure and Punctuation

Text Books&Reference Books:

11.

12.

13.
14.

15.
16.
17.
18.
19.

20.

Links:

Meenakshi Raman and Sangeetha Sharma. Technical Communication. 3 edition. New Delhi:
Oxford University Press, 2015.

Mark Ibbotson. Cambridge English for Engineering. Cambridge: Cambridge University Press,
2008.

Mark Ibbotson. Professional English in Use: Engineering. Cambridge: Cambridge UP, 20009.
Lesikar et al. Business Communication: Connecting in a Digital World. New Delhi: Tata
McGraw-Hill, 2014.

John Seeley. Writing Reports. Oxford: Oxford University Press, 2002.

Judith Leigh. CVs and JobApplications. Oxford: Oxford University Press, 2002.

Judith Leigh. Organizing and Participating in Meetings. Oxford: Oxford University Press, 2002.
Michael Swan. Practical English Usage. Oxford: OUP, 1980.

Pickett, Laster and Staples. Technical English: Writing, Reading & Speaking. 8th ed. London:
Longman, 2001.

Diana Booher. E-writing: 21° Century Tools for Effective Communication.

Purdue University’s Online Writing Lab (OWL)-https://owl.purdue.edu/
Business English Pod-https://www.businessenglishpod.com/

CO-PO Mapping

cO

PO1 |PO2 | PO3 | PO4 | PO5 |PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | PO12

COo1

2 |- - - - - 2 - - 3 - 2



https://owl.purdue.edu/
https://www.businessenglishpod.com/

co2 |2 |3 2 - - 2 2 2 - 3 - 3
co3 |2 |3 - - - 3 3 3 - 3 - 3
coa |- - - - - 3 3 3 - 3 - 3
Co5 |- - - - - - 3 3 - 3 - 3

COURSE NAME: CHEMISTRY LAB
COURSE CODE: CH 191
CONTACT: 0:0:3

CREDITs: 1.5

Pre-requisite: A basic knowledge in 10+2 science with chemistry.

Course Outcomes (COs):

After attending this course, students would be

CO1:able to operate different types of instruments for estimation of small quantities chemicals used in
industries and scientific and technical fields.

CO2:able to analyze and determine the composition of liquid and solid samples working as an individual
and also as a team member.

CO3:able to analyze different parameters of water considering environmental issues.

CO4:able to synthesize drug and polymer materials.

CO5: Capable to design innovative experiments applying the fundamentals of chemistry.

Course Content:
Choice of 10-12 experiments from the following:

15. Determination of surface tension and viscosity

16. Thin layer chromatography

17. Determination of hardness of water

18. Determination of chloride content of water

19. Determination of the rate constant of a reaction

20. Determination of cell constant and conductometric tritration
21. pH metric titrations

22. Synthesis of a polymer/drug

23. Saponification/acid value of an oil

24. Chemical analysis of a salt



27. Estimation of iron in Mohr’s salt solution by permanganometry (Redox Titration)
28. Innovative experiments (any one)

Synthesis of silver nano-particles

Green synthesis

Chemical oscillations- lodine clock reaction
25. Determination of the partition coefficient of a substance between two immiscible liquids
26. Adsorption of acetic acid by charcoal

CO-PO Mapping

CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10 [PO1l1l [PO12
CO1 |2 2 - 3 - - - - 2
coz 2 2 - - - - 2 - 2
CO3 | - - - - 3 3 2 2
co4 2 2 - 2 - - - - 2
CO5 3 3 2 2 2 - - 2 2




COURSE NAME: BASIC ELECTRICAL ENGINEERING LABORATORY
COURSE CODE: EE191

CONTACT: 0:0:3

CREDITS: 1.5

Prerequisite: Basic Physics and applied physics, Basic Mathematics, Basic concept of Electric Circuit.

Course Outcomes (COs):
After completion of this course students will be able to

COL1.: Identify and use common electrical components.

CO2: To develop electrical networks by physical connection of various components and analyze the
circuit behavior.

CO3: Apply and analyze the basic characteristics of transformers and electrical machines.

List of Experiments

14. Basic safety precautions — earthing, introduction to measuring instruments — Voltmeter,
Ammeter, Multimeter, Wattmeter, Real life Resistor, Capacitor, Inductor.

15. Verification of Thevenin's and Norton's Theorem.

16. Verification of Superposition and Maximum Power Transfer Theorem.

17. Characteristics of Fluorescent, Tungsten and Carbon filament lamps.

18. Study of R-L-C series circuit.

19. Three-phase Power measurement with two wattmeter methods.

20. Demonstration of cut-out sections of machines: DC Machine (commutator-brush arrangement),
Induction Machine (squirrel cage rotor).

21. Measurement of primary and secondary voltage and current of single-phase transformer — Open
Circuit and Short Circuit Test.

22. Starting, Reversing and speed control of DC shunt motor.

23. Torque-Speed characteristics of DC Machine.

24. Torque-Speed characteristics of Three-phase Induction Motor.

25. Test on single-phase Energy Meter.

26. Innovative experiments

CO-PO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 | - 2 - - - - - 1 - - 1
co2 | - 2 2 2 - - - - 2 - - 1
co3 | - 2 - 2 - - - - 2 - - 1




COURSE NAME: ENGINEERING GRAPHICS & DESIGN
COURSE CODE: ME192

CONTACT: 0:0:3

CREDITS: 15

Prerequisites: Basic knowledge of geometry

Course Outcomes (COs):
After attending the course students would

CO1.:get introduced with Engineering Graphics and visual aspects of design.
CO2:know and use common drafting tools with the knowledge of drafting standards.

CO3: be able to apply computer aided drafting techniques to represent line, surface or solid models in
different Engineering viewpoints.

CO4: be able to produce part models; carry out assembly operation and show working procedure of a
designed project work using animation.

List of Drawing:
Traditional Engineering Graphics:

Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing Principles;
Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional Views;
Dimensioning & Tolerances; True Length, Angle; intersection, Shortest Distance.

Module 1: Introduction to Engineering Drawing

Principles of Engineering Graphics and their significance, Usage of Drawing instruments, lettering, Conic
sections including Rectangular Hyperbola (General method only); Cycloid, Epicycloid and Involute;
Scales — Plain, Diagonal and Vernier Scales.

Module 2: Orthographic & Isometric Projections

Principles of Orthographic Projections-Conventions - Projections of Points and lines inclined to both
planes; Projections of planes on inclined Planes - Auxiliary Planes; Projection of Solids inclined to both
the Planes- Auxiliary Views; Isometric Scale, Isometric Views of lines, Planes, Simple and compound
Solids; Conversion of Isometric Views to Orthographic Views and Vice-versa.

Module 3: Sections and Sectional Views of Right Angular Solids

Drawing sectional views of solids for Prism, Cylinder, Pyramid, Cone and project the true shape of the
sectioned surface, Auxiliary Views; Development of surfaces of Right Regular Solids - Prism, Pyramid,
Cylinder and Cone; Draw sectional orthographic views of objects from industry and dwellings
(foundation to slab only).



Computer Graphics:

Engineering Graphics Software; -Spatial Transformations; Orthographic Projections; Model Viewing;
Co-ordinate Systems; Multi-view Projection; Exploded Assembly; Model Viewing; Animation; Spatial
Manipulation; Surface Modeling; Solid Modeling.

Module 4: Overview of Computer Graphics

Demonstration of CAD software [The Menu System, Toolbars (Standard, Properties, Draw, Modify and
Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), Zooming methods, Select and erase objects].

Module 5: CAD Drawing, Customization, Annotations, layering

Set up of drawing page including scale settings, ISO and ANSI standards for dimensioning and
tolerancing; Using various methods to draw straight lines, circles, applying dimensions and annotations to
drawings; Setting up and use of Layers, changing line lengths (extend/lengthen); Drawing sectional views
of solids; Drawing annotation,

CAD modeling of parts and assemblies with animation, Parametric and nonparametric solid, surface and
wireframe modeling, Part editing and printing documents.

Module 6: Demonstration of a simple team design project

Illustrating Geometry and topology of engineered components: creation of engineering models and their
presentation in standard 2D blueprint form and as 3D wire-frame and shaded solids; Meshed topologies
for engineering analysis and tool-path generation for component manufacture, use of solid-modeling
software for creating associative models at the component and assembly levels.

Text Books:

1. Bhatt N.D., Panchal V.M. & Ingle P.R, (2014), Engineering Drawing, Charotar Publishing House
2. K. Venugopal, Engineering Drawing + AutoCAD, New Age International publishers

Reference Books:

1. Pradeep Jain, Ankita Maheswari, A.P. Gautam, Engineering Graphics & Design, Khanna Publishing
House

2. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication.

3. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education
4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.

CO-PO Mapping:

COs PO1 |PO2 |PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 POl11 PO12

Co1 |2 2 3 2 2 2 2 - 2 2 2 2
Ccoz2 |2 2 3 2 2 2 2 2 2 2 2 2
COo3 |2 2 3 2 3 2 2 - 2 2 2 3

CO4 | 2 2 3 3 3 3 2 2 3 3 2 2




R21 B.Tech (IT/ECE/EE)

First Year 2nd Semester

Sl. | Category Course Course Title Hours per week Credits
No. Code
A. THEORY L|T| P [Total
1 Basic Science courses PH 201 Physics-I 3 |0 |0 |3 3
2 Basic Science courses M 201 Mathematics —I1 4 |0 (0 |4 4
3 Engineering Science Courses |CS 201 Programming for Problem 3
Solving 3 |10 |0 3
B. PRACTICAL
4 Basic Science course PH 291 Physics-1 Lab 3
0 |0 |3 15
5 Humanities and Social HSMC 291 | Professional Communication 3
Sciences including LAB o o I3 1
Management courses
6 Engineering Science Workshop & Manufacturing 3
Courses ME 291 Practices Lab 0 (0 |3 1.5
7 Engineering Science Programming for Problem 3
Courses Cs 291 Solving Lab 0 10 |3 15
8 PROJECT PR291 Theme based Project 11 0 1 0.5
PROJECT PR292 Skill Development I1: 1 0 |1 0.5
Life Skill
C. MANDATORY ACTIVITIES/ COURSES
10 |Mandatory Course MC281 NSS/ Physical Activities / 0 |0 |3 |3 3 Units
Meditation & Yoga /
Photography/ Nature Club
TOTAL CREDIT 16.5




COURSE NAME: CHEMISTRY
COURSE CODE: CH 101
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36
CREDITS: 3

Prerequisites: A basic knowledge in 10+2 science with chemistry

Course Outcomes (COs):
After completion of this course students will be able to

CO1: Describe the fundamental properties of atoms & molecules, atomic structure and the periodicity of
elements in the periodic table

CO2: Apply fundamental concepts of thermodynamics in different engineering applications.

CO3: Apply the knowledge of water quality parameters, corrosion control & polymers to different
industries.

CO4: Determine the structure of organic molecules using different spectroscopic techniques.

CO5: Evaluate theoretical and practical aspects relating to the transfer of the production of chemical
products from laboratories to the industrial scale, in accordance with environmental considerations.

Course Content

Module- I: Inorganic Chemistry 9L
(V) Atomic structure 5L

Bohr’s theory to hydrogen-like atoms and ions; spectrum of hydrogen atom. Quantum numbers,
Introduction to the concept of atomic orbitals, diagrams of s, p and d orbitals, Pauli’s exclusion principle,
Hund’s rule, exchange energy, Aufbau principle and its limitation, introduction to Schrodinger equation.

(vi) Periodic properties 4L

Modern Periodic table, group trends and periodic trends in physical properties: electron affinity,
electronegativity, polarizability, oxidation states, effective nuclear charges, penetration of orbitals,
variations of s, p and d orbital energies of atoms.

Module I1: Physical Chemistry 8L
(v) Use of free energy in chemical equilibria 6L

Thermodynamic functions: internal energy, enthalpy, entropy and free energy. 2™ Law of
Thermodynamics, Estimations of entropy and free energies, Free energy and emf, Cell potentials, the
Nernst equation and applications.

(vi) Real Gases 2L
Reason for deviation of real gases from ideal behavior, Equations of state of real gases,Vander Waals’
equation, pressure & volume correction, validity, critical state of gas.



Module I11: Organic Chemistry 8L
(iii) Stereochemistry 4L

Representations of 3 dimensional structures, Chirality, optical activity, isomerism, structural isomerism,
stereoisomers, enantiomers, diastereomers, configurations (D,L& cis trans), racemisation.

(i) Organic reactions 4L

Concepts of inductive effect, resonance, hyperconjugation, introduction to reactions involving
substitution, addition, elimination, oxidation (Baeyer villiger oxidation), reduction (Clemmensen
reduction, Wolff-Kishner reduction).

Module 1V: Industrial Chemistry 8L
(i) Water 2L

Hardness, alkalinity, numerical

(ii) Corrosion. 2L

Types of corrosion: wet & dry, preventive measures

(iii) Polymers 3L
Classification of polymers, conducting polymers, biodegradable polymers

(iv) Synthesis of a commonly used drug molecule. 1L

Paracetamol, Aspirin

Module V: Spectroscopic techniques in Chemistry 3L
Electromagnetic radiation, Principles of spectroscopy, spectrophotometer, infrared spectroscopy,
fingerprint region, functional group region, UV-VIS spectroscopy, *H Nuclear magnetic resonance
spectroscopy, chemical shift.

Textbooks

9. A Text Book of Organic Chemistry, Arun Bahl & Arun Bahl
10. General & Inorganic Chemistry, P.K. Dutt

11.  General & Inorganic Chemistry, Vol I, R.P. Sarkar

12.  Physical Chemistry, P.C. Rakshit

Reference Books

11. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane
12. Fundamentals of Molecular Spectroscopy, by C. N.Banwell

13. Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.Krishnan

14. Physical Chemistry, by P. W.Atkins

15. Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th
Editionhttp://bcs.whfreeman.com/vollhardtschore5e/default.asp

Project Domain

25. Application of Thermodynamics


http://bcs.whfreeman.com/vollhardtschore5e/default.asp

26. Application of polymers in daily life

27. Nanomaterials and its applications

28. Determination of water quality parameters
29. Electronic storage devices

30. Managing E —wastes

31. Application of chemistry in core engineering
32. Application of spectroscopy in medical field
33. Applications of green chemistry

34. Merits of commercial organic products

35. Bioplastics

36. Any other related topics

CO-PO Mapping

CO |[PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12

CO1l 8 2 2 2 - - - - 2 2 2 2
COo2 3 3 3 3 - - - - 2 2 2 3
CO3 3 3 2 2 - 2 2 - 2 - 3 3
CO4 3 2 3 2 - - 2 - 2 2 3 3

CO5 3 3 3 3 2 2 2 - 2 - 2 3




COURSE NAME: MATHEMATICS-I
COURSE CODE: M 101

CONTACT: 3:1:0

TOTAL CONTACT HOURS: 48
CREDITS: 4

Prerequisite: The students to whom this course will be offered must have the concept of (10+2) standard
matrix algebra, calculus, and vector algebra.

Course Outcomes (COs):

On successful completion of the learning sessions of the course, the learner will be able to

CO1: Recall the properties and formula related to matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series.

CO2: Determine the solutions of the problems related to matrix algebra, differential calculus,
multivariable calculus, vector calculus and infinite series.

CO3: Apply the appropriate mathematical tools of matrix algebra, differential calculus, multivariable
calculus, vector calculus and infinite series for the solutions of the problems.

CO4: Analyze different engineering problems linked with matrix algebra, differential calculus,
multivariable calculus, vector calculus.

Course Content:
Module I: Matrix Algebra 111

Echelon form and Normal (Canonical) form of a matrix; Inverse and rank of a matrix; Consistency and
inconsistency of system of linear equations, Solution of system of linear equations; Eigenvalues and
eigenvectors; Diagonalization of matrices; Cayley-Hamilton theorem.

Module Il: Differential Calculus and Infinite Series 10L

Rolle’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Concept of
sequence and series, Tests for convergence of infinite series: Comparison test, D’ Alembert’s ratio test,
Raabe’s test, Cauchy’s root test, Leibnitz’s Test, Power series; Taylor's series, Series for exponential,
trigonometric and logarithm functions.

Module I11: Multivariable Calculus (Differentiation) 13L

Function of several variables, Concept of limit, continuity and differentiability; Partial derivatives, Total
derivative and its application; Chain rules, Derivatives of implicit functions Euler’s theorem on
homogeneous function, Jacobian. Maxima and minima of functions of two variables, Method of Lagrange
multipliers.



Module IV: Multivariable Calculus (Integration) 6L

Line Integral, Double Integral, Triple Integral,Change of order in multiple integrals, Change of variables
in multiple integrals.

Module V: Vector Calculus 8L

Gradient, Directional derivatives, Divergence, Curl, vector line integrals, vector surface integrals, vector
volume integrals, Green’s theorem, Gauss divergence theorem and Stokes’ theorem.

Project Domain:
11. Study on eigenvalues and eigenvectors.
12. Study on convergence of infinite series.
13. Application of partial derivatives.
14. Application of vector calculus
15. Application of integral calculus.

Text Books:
13. Kreyszig, E., Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

14. Ramana, B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint,
2010.

15. Veerarajan, T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
16. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

17. Bali, N.P. and Goyal, M., A text book of Engineering Mathematics, Laxmi Publications, Reprint,
2008.

18. Samanta Guruprasad, A text book of Engineering Mathematics-l, New age International
Publishers
Reference Books:

13. Thomas, G.B. and Finney, R.L., Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,
2002.

14. Apostol, M., Calculus, Volumes 1 and 2 (2nd Edition), Wiley Eastern, 1980.

15. Kumaresan, S., Linear Algebra - A Geometric approach, Prentice Hall of India, 2000.
16. Poole, D., Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
17. Bronson, R., Schaum's Outline of Matrix Operations. 1988.

18. Piskunov, N., Differential and Integral Calculus, Vol. | & Vol. Il, Mir Publishers, 1969

CO-PO Mapping:
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COURSE NAME: BASIC ELECTRICAL ENGINEERING
COURSE CODE: EE101

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDITS: 3

Pre-requisite: Basic 12th standard Physics and Mathematics, Concept of components of electric circuit.

Course Outcomes (COs):

After attending the course students” would be able to

CO1: understand and analyze basic electric circuits

CO2: study the working principles of electrical machines.

CO3: introduce the components of low voltage electrical installations

CO4: study the fundamentals of electrical Power systems and Control Systems

Course Content
Module- I;: DC Circuits 8L

Definition of electric circuit, linear circuit, non-linear circuit, bilateral circuit, unilateral circuit,
Dependent source, node, branch, active and passive elements, Kirchhoff*s laws, Source equivalence and
conversion, Network Theorems - Superposition Theorem, Thevenin‘s Theorem, Norton Theorem,
Maximum Power Transfer Theorem, Star-Delta Conversions.

Module- Il: AC Fundamentals 8L

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power, reactive
power, apparent power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC,
RLC combinations (series and parallel), resonance. Three phase balanced circuits, voltage and current
relations in star and delta connections.

Module- 111: Electrical Machines 10L



Transformer: Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit,
losses in transformers, regulation and efficiency. Auto-transformer and three-phase transformer
connections.

Rotating Machines - DC Machines: Brief idea on constructional features, classifications, working
principle of both motor and generator. Simple problems on Voltage equation. Three-Phase Induction
Motor: Basic concept of three phase circuit and production of rotating magnetic field. Working principle
of three-phase induction motor and torque-speed characteristics (concept only).

Module- IV: Electrical Installations 3L

Earthing of Electrical Equipment, ideas of basic components- MCB, MCCB, ELCB, SFU, Megger. Types
of Wires and Cables, Earthing.

Module- V: Fundamentals of Power Systems 5L

Generation of power: Block schematic representation of Thermal and nuclear power plants. Renewable
energy sources: solar, wind, tidal and geothermal (Block diagram and working only- No Problems).
Power transmission: Typical electrical power transmission scheme-need for high voltage transmission-
(Derivation is not needed, No Problems). Power Distribution: substation equipments, primary and
secondary transmission and distribution systems- feeder, service mains.

Module- VI: Introduction to Control Systems 2L

Concept control systems, Objectives of control system, Types of control systems, Real examples of
control systems.

Text books:

C. P. Kaothari & I. J. Nagrath, Basic Electrical Engineering, TMH.

9. V. Mittle& Arvind Mittal, Basic Electrical Engineering, TMH.

10. Ashfag Hussain, Basic Electrical Engineering, S. Chand Publication.
11. Chakrabarti, Nath& Chanda, Basic Electrical Engineering, TMH.

12. C.L. Wadhwa, Basic Electrical Engineering, Pearson Education.

Reference books:
1. E. Hughes, —Electrical and Electronics Technologyl, Pearson, 2010.
2. V. D. Toro, —Electrical Engineering Fundamentalsl, Prentice Hall India, 1989.

COs | PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col| 1 2 2 - - - - - - - - 1
coz2 | 1 2 2 - - - - - - - - 1




co3| - 2 2 - - - - - - - - 2
coa| - 2 - - - - - - - - - 1

COURSE NAME: PROFESSIONAL COMMUNICATION
COURSE CODE: HSMC 101

CONTACT: 2:0:0

TOTAL CONTACT HOURS: 24

CREDITS: 2

Pre-requisites: Basic (10+2) level of knowledge of English grammar, vocabulary reading and writing
skills.

Course Outcomes (COs):

After attending the course students’ should be able to

COL: apply the modalities and nuances of communication in a workplace context.
CO2: analyze communication across cultures and societies.

COa3: apply the basic formats, templates of business and official communication.
CO4: employ formal communication modes in meetings and reports.

CO5: justifyimportance of culturally neutral language in interpersonal and business communication.

Course Content:

Module- 1:Verbal and Non-verbal communication 4L
1.1: Definition, Relevance and Effective Usage

1.2: Components of Verbal Communication: Written and Oral Communication

1.3: Components of Non-verbal Communication: Kinesics, Proxemics, Chronemics, Haptics
Paralanguage

1.4: Barriers to Effective Communication

Module- 2: Social Communication Essentials and Cross-Cultural Communication 6L
2.1: Communication in Society and the Workplace

2.2: Greetings, Courtesies and Socially Useful Language

2.3: Cultural Contexts: High Context and Low Context Cultures

2.4: Understanding Cultural Nuances and Stereotyping

2.5: Achieving Culturally Neutral Communication in Speech and Writing

Module- 3: Meetings 4L
3.1: Meetings: Nature and Types



3.2: Conducting Meetings: Organization and Procedures

3.3: Meeting Coordination: Roles of Chairpersons and Members
3.4: Notice and Agenda for a Meeting

3.5: Preparing the Minutes of a Meeting (MOM)

Module- 4: Report Writing 4L
4.1: Nature and Function of Reports

4.2: Types of Reports

4.3: Researching for a Business Report

4.4: Format, Language and Style

4.5: Report Documentation

Module 5: Employment Communication 6L

5.1: Writing Business Letters- (Enquiry, Order, Sales, Complaint, Adjustment, Job Application, Offer)
5.2: Preparing a CV or Résumé

5.3: Creating a Digital/Online Profile — LinkedIn (Résumé/Video Profile)

5.4: Writing E-mails: types, convention, and etiquette

5.5: Memo, Notices and Circulars

5.6: Writing Technicalities—Paragraphing, Sentence Structure and Punctuation

Text Books&Reference Books:

21.

22.

23.
24,

25.
26.
27.
28.
29.

30.

Links:

Meenakshi Raman and Sangeetha Sharma. Technical Communication. 3™ edition. New Delhi:
Oxford University Press, 2015.

Mark Ibbotson. Cambridge English for Engineering. Cambridge: Cambridge University Press,
2008.

Mark Ibbotson. Professional English in Use: Engineering. Cambridge: Cambridge UP, 20009.
Lesikar et al. Business Communication: Connecting in a Digital World. New Delhi: Tata
McGraw-Hill, 2014.

John Seeley. Writing Reports. Oxford: Oxford University Press, 2002.

Judith Leigh. CVs and JobApplications. Oxford: Oxford University Press, 2002.

Judith Leigh. Organizing and Participating in Meetings. Oxford: Oxford University Press, 2002.
Michael Swan. Practical English Usage. Oxford: OUP, 1980.

Pickett, Laster and Staples. Technical English: Writing, Reading & Speaking. 8th ed. London:
Longman, 2001.

Diana Booher. E-writing: 21° Century Tools for Effective Communication.

Purdue University’s Online Writing Lab (OWL)-https://owl.purdue.edu/
Business English Pod-https://www.businessenglishpod.com/
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COURSE NAME: CHEMISTRY LAB
COURSE CODE: CH 191
CONTACT: 0:0:3

CREDITs: 1.5

Pre-requisite: A basic knowledge in 10+2 science with chemistry.

Course Outcomes (COs):

After attending this course, students would be

CO1:able to operate different types of instruments for estimation of small quantities chemicals used in
industries and scientific and technical fields.

CO2:able to analyze and determine the composition of liquid and solid samples working as an individual
and also as a team member.

CO3:able to analyze different parameters of water considering environmental issues.

CO4:able to synthesize drug and polymer materials.

CO5: Capable to design innovative experiments applying the fundamentals of chemistry.

Course Content:
Choice of 10-12 experiments from the following:

29. Determination of surface tension and viscosity

30. Thin layer chromatography

31. Determination of hardness of water

32. Determination of chloride content of water

33. Determination of the rate constant of a reaction

34. Determination of cell constant and conductometric tritration
35. pH metric titrations

36. Synthesis of a polymer/drug

37. Saponification/acid value of an oil

38. Chemical analysis of a salt



41. Estimation of iron in Mohr’s salt solution by permanganometry (Redox Titration)
42. Innovative experiments (any one)

Synthesis of silver nano-particles

Green synthesis

Chemical oscillations- lodine clock reaction
39. Determination of the partition coefficient of a substance between two immiscible liquids
40. Adsorption of acetic acid by charcoal

CO-PO Mapping
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COURSE NAME: BASIC ELECTRICAL ENGINEERING LABORATORY
COURSE CODE: EE191

CONTACT: 0:0:3

CREDITS: 1.5

Prerequisite: Basic Physics and applied physics, Basic Mathematics, Basic concept of Electric Circuit.

Course Outcomes (COs):
After completion of this course students will be able to

CO1: Identify and use common electrical components.

CO2: To develop electrical networks by physical connection of various components and analyze the
circuit behavior.

CO3: Apply and analyze the basic characteristics of transformers and electrical machines.

List of Experiments

27. Basic safety precautions — earthing, introduction to measuring instruments — Voltmeter,
Ammeter, Multimeter, Wattmeter, Real life Resistor, Capacitor, Inductor.

28. Verification of Thevenin's and Norton's Theorem.

29. Verification of Superposition and Maximum Power Transfer Theorem.

30. Characteristics of Fluorescent, Tungsten and Carbon filament lamps.

31. Study of R-L-C series circuit.

32. Three-phase Power measurement with two wattmeter methods.

33. Demonstration of cut-out sections of machines: DC Machine (commutator-brush arrangement),
Induction Machine (squirrel cage rotor).

34. Measurement of primary and secondary voltage and current of single-phase transformer — Open
Circuit and Short Circuit Test.

35. Starting, Reversing and speed control of DC shunt motor.

36. Torque-Speed characteristics of DC Machine.



37. Torque-Speed characteristics of Three-phase Induction Motor.
38. Test on single-phase Energy Meter.
39. Innovative experiments

CO-PO Mapping
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COURSE NAME: ENGINEERING GRAPHICS & DESIGN
COURSE CODE: ME192

CONTACT: 0:0:3

CREDITS: 1.5

Prerequisites: Basic knowledge of geometry

Course Outcomes (COs):

After attending the course students would
CO1.:get introduced with Engineering Graphics and visual aspects of design.
CO2:know and use common drafting tools with the knowledge of drafting standards.

CO3: be able to apply computer aided drafting techniques to represent line, surface or solid models in
different Engineering viewpoints.

CO4: be able to produce part models; carry out assembly operation and show working procedure of a
designed project work using animation.

List of Drawing:
Traditional Engineering Graphics:

Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing Principles;
Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional Views;
Dimensioning & Tolerances; True Length, Angle; intersection, Shortest Distance.

Module 1: Introduction to Engineering Drawing

Principles of Engineering Graphics and their significance, Usage of Drawing instruments, lettering, Conic
sections including Rectangular Hyperbola (General method only); Cycloid, Epicycloid and Involute;
Scales — Plain, Diagonal and Vernier Scales.

Module 2: Orthographic & Isometric Projections



Principles of Orthographic Projections-Conventions - Projections of Points and lines inclined to both
planes; Projections of planes on inclined Planes - Auxiliary Planes; Projection of Solids inclined to both
the Planes- Auxiliary Views; Isometric Scale, Isometric Views of lines, Planes, Simple and compound
Solids; Conversion of Isometric Views to Orthographic Views and Vice-versa.

Module 3: Sections and Sectional Views of Right Angular Solids

Drawing sectional views of solids for Prism, Cylinder, Pyramid, Cone and project the true shape of the
sectioned surface, Auxiliary Views; Development of surfaces of Right Regular Solids - Prism, Pyramid,
Cylinder and Cone; Draw sectional orthographic views of objects from industry and dwellings
(foundation to slab only).

Computer Graphics:

Engineering Graphics Software; -Spatial Transformations; Orthographic Projections; Model Viewing;
Co-ordinate Systems; Multi-view Projection; Exploded Assembly; Model Viewing; Animation; Spatial
Manipulation; Surface Modeling; Solid Modeling.

Module 4: Overview of Computer Graphics

Demonstration of CAD software [The Menu System, Toolbars (Standard, Properties, Draw, Modify and
Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), Zooming methods, Select and erase objects].

Module 5: CAD Drawing, Customization, Annotations, layering

Set up of drawing page including scale settings, ISO and ANSI standards for dimensioning and
tolerancing; Using various methods to draw straight lines, circles, applying dimensions and annotations to
drawings; Setting up and use of Layers, changing line lengths (extend/lengthen); Drawing sectional views
of solids; Drawing annotation,

CAD modeling of parts and assemblies with animation, Parametric and nonparametric solid, surface and
wireframe modeling, Part editing and printing documents.

Module 6: Demonstration of a simple team design project

Illustrating Geometry and topology of engineered components: creation of engineering models and their
presentation in standard 2D blueprint form and as 3D wire-frame and shaded solids; Meshed topologies
for engineering analysis and tool-path generation for component manufacture, use of solid-modeling
software for creating associative models at the component and assembly levels.

Text Books:

1. Bhatt N.D., Panchal V.M. & Ingle P.R, (2014), Engineering Drawing, Charotar Publishing House
2. K. Venugopal, Engineering Drawing + AutoCAD, New Age International publishers

Reference Books:

1. Pradeep Jain, Ankita Maheswari, A.P. Gautam, Engineering Graphics & Design, Khanna Publishing
House

2. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication.

3. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education
4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.
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