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Summary of Distribution of Credits under Academic Flexibility Scheme
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B. Tech (Plastics Technology)

at
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Sr. Type of course | Sem | Sem | Sem | Sem | Sem | Sem | Sem | Sem
No 1 i v \Y VI Vil Vil
01 | Core 15 15 18 23 16.5 10 - 15.5
02 | Skill based 05 06 03 03 - 3 - -
03 | Institute Elective - - - - 3 6 - 3
04 | Project - - - - - - 15 -
05 | Audit NC NC NC - NC - - -
06 | Total Credits 20 21 21 26 19.5 19 15 18.5
Number of Audit 01 01 01 - 01 - - -
Courses
Subject Type Core | Skill based | Institute Project Audit Total
Elective
Credits 113 20 12 15 NC 160

Total Credits = 160




Program Objectives (POb’S):

To impart basic engineering knowledge as well as capability of problem analysis.

To develop ability of investigation of complex problem and design/develop solution for their management.
To train the graduate for usage of modern tools in teaching - learning process

To develop ethics team spirit among the graduates.

o e

Program Specific Objectives (PSOb’S):

PSO1: Inculcate the thought process for creative analysis and execution of fundamentals of basic sciences,
unit operations, Plastics technology.

PSO2: Develop the graduates with competitive skills to pursue career in academics, Plastics and allied
industries as well innovative start-up.

PSO3: Prepare the professional Plastics Technologists with integrity and ethical values to become effective
associate while addressing the social, moral, environmental and technically sustainable challenges.

Program Outcomes (PO) for B.Tech.
Upon successful completion of the B.Tech. Program, the graduate student will be able to:

PO No. PO Cognitive
level
POL Apply knowledge of mathematics, science, and engineering 3

fundamentals to the solution of complex engineering problems.

Identify, formulate and analyse complex engineering problems reaching
PO2 substantiated conclusions using first principles of mathematics, natural 1
sciences and engineering sciences.

Design solutions for complex engineering problems and design system
components or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal and
environmental considerations.

PO3

using research-based knowledge and research methods including design of
PO4 experiments, analysis and interpretation of data and synthesis of 5
information to provide valid conclusions.

Create, select and apply appropriate techniques, resources and modern
PO5 engineering and IT tools including prediction and modeling to complex 6
engineering activities with an under- standing of the limitations.

Apply reasoning informed by contextual knowledge to assess societal,
PO6 health, safety, legal and cultural issues and the consequent responsibilities 3
relevant to professional engineering practice.

Understand the impact of professional engineering solutions in societal and
PO7 environmental contexts and demonstrate knowledge of and need for 2
sustainable development.




PO8

Apply ethical principles and commit to professional ethics and
responsibilities and norms of engineering practice.

PO9

Function effectively as an individual, and as a member or leader in diverse
teams and in multi-disciplinary settings.

PO10

Communicate effectively on complex engineering activities with the
engineering com- munity and with society at large, such as being able to
comprehend and write effective reports and design documentation, make
effective presentations and give and receive clear instructions.

PO11

Demonstrate  knowledge and understanding of Engineering and
management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary
environments

PO12

Recognize the need for and have the preparation and ability to engage in
independent and life- long learning in the broadest context of technological
change.

Program Specific Outcomes:

PO No.

PO

Cognitive
level

PSO1

Inculcate the thought process for creative analysis and
execution of fundamentals of basic sciences, unit operations,
Plastics technology. .

PSO2

Develop the graduates with competitive skills to pursue career
in academics, Plastics and allied industries as well innovative
start-up.

PSO3

Prepare the professional Plastics Technologists with integrity
and ethical values to become effective associate while
addressing the social, moral, environmental and technically
sustainable challenges.




B. Tech. (Plastics Technology) Revised Syllabus w.e.f. 2018-19

Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
First Semester
BSL-101 | Mathematics-I 03 01 04 - - 04
BSL-105 | Thermodynamics-I 03 01 04 - - 04
ESL-102 | Electrical and Electronics 03 01 04 - - 04
Engineering
ESC-103 | Computer Lab 03 - 03 04 02 05
(Programming for
problem solving)
ESL-104 | Material Science and 03 - 03 - - 03
Technology
NC-101 | Induction Programme - - - - - NC
Total 20
Second Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
BSL-104 | Mathematics-II 03 01 04 - - 04
BSC-102 | Physics 03 01 04 03 15 5.5
BSC-103 | Chemistry-I 03 01 04 03 15 5.5
HMC-101 | Communication Skill 02 - 02 02 01 03
ESC-101 | Engg Graphics 01 - 01 04 02 03
5555 Environmental Studies - - - - NC NC
Total 21
Third Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
CHC-203 | Heat Transfer 03 01 04 03 15 55
CHL-204 | Fluid Mechanics 03 01 04 - - 04
CHL-206 | Material and Energy 03 01 04 - - 04
Balances Computations
HML-202 | Industrial Management 03 - 03 - - 03
and Economics
PLC-201 | Introduction to Polymer 03 - 03 03 15 4.5
Technology
NC-202 | Indian Constitution - - - - NC NC
Total 21




Fourth Semester

Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
ESL-205 | Engg and Solid 03 01 04 - - 04
Mechanics
BSC-206 | Chemistry Il 03 01 04 03 15 55
CHL-201 | Thermodynamics-11 03 01 04 - - 04
CHC-207 | Mechanical Operations 03 - 03 04 02 05
ESC-206 | Engg Workshop 01 - 01 04 02 03
PLC-202 | Chemistry and 03 - 03 03 15 45
Technology of
Polymers
Total 26
Fifth Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
CHL-314 | Mass Transfer 03 - 03 - - 03
Operations
CHP-315 | Mass & Momentum 03 15 1.5
Transfer Operations
CHL-312 | Process Design and 03 - 03 - - 03
Project Management
PLC-301 | Plastic Materials and 03 - 03 03 15 4.5
Applications-I
PLC-302 | Processing of 03 - 03 03 15 4.5
Plastics-I
Elective | Open Elective 03 - 03 - - 03
[
NC-303 | Essence of Indian - - - - NC NC
Traditional Knowledge
Total 195
Sixth Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
CHL-316 | Chemical Reaction 03 01 04 - - 04
Engineering
HML-309 | Psycho-social 03 - 03 - - 03
Dimensions of Industrial
Management
PLC-303 | Plastic Materials and 03 - 03 06 03 03
Applications-11
Elective 11 | Open Elective 03 - 03 - - 03
Elective Professional Core 03 - 03 - - 03
11 Elective
Total 19
Seventh Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits




PLP-401 | Industrial - - - 24 12 12
Training/ Project
PLP-402 | Technical Seminar - - - 06 03 03
Total 15
Eighth Semester
Course Title of Course Teaching | Tutorial | Credits | Practical | Credits Total
Code Hrs Hrs Credits
CHC-416 | Process Dynamics and 03 - 03 03 15 4.5
Control
CHC-417 | Process Equipment 01 - 01 02 01 02
Design and Drawing
PLL-403 | Processing of Plastics — 03 - 03 - - 03
]
PLL-404 | Testing of Plastics 03 - 03 - - 03
PLP-405 | Processing & - - - 06 03 03
Testing of Plastics
Elective | Professional Core 03 - 03 - - 03
v Elective
Total 18.5

Elective | (Open Elective)
PLL-304 Polymer Rheology
OTL-305 Technology of Perfumery and Cosmetics
FTL-305 Advanced Technology in Food Packaging
PTL-305 Specialty Pigments and Additives in

Coatings

CHL-320 Nanoscience and Nanotechnology

Elective 11 (Open Elective)

PLL-305 Plastics Waste Management

OTL-306 Biochemistry & Biotechnology of Lipids
FTL-306 Treatment and Disposal of Food Industrial
Waste

PTL-306 Technology of Printing Inks

CHL-321 Water Conservation and Management

Elective 111 (Professional Core Elective)
PLL-306 Mould and Die Design
PLL-307 Technology of Elastomers and Additives

Elective — IV: Professional Core Elective
PLL — 406: Polymer Blends and Composites
PLL — 407: Plastics for Packaging

Total credits (20 + 21+ 21 + 26 + 19.5 + 19 +15 +18.5) = 160




Program at a Glance

Name of the program (Degree) : B. Tech (Plastic Technology)
Faculty : Science & Technology
Duration of the Program : Four Years (Eight Semesters)
Medium of Instruction and Examination : English
Exam Pattern : 60: 40 (60 Marks University Exam& 40 Marks
Continuous Internal Departmental Exam/Assessment)
Passing Standards : 40% in Each Exam separately for Theory courses
and 50 % in Each Exam separately for Practical Courses.
Evaluation Mode : CGPA
Total Credits of the Program : 160 [Core Credits 113 ]
[Skill Based Credits :20 ]
[Inst. Elective Credits :12 ]
[Project Credits 15 ]
[Audit Credits ‘NC ]



Semester-I1

Course Title: Mathematics- |
Course Code: BSL-101

Course Prerequisite:
The background expected includes a prior knowledge of mathematics from H.S.C. (Science) and

familiarity with various principles and theorems.

Course Objectives:
The necessity for the foundation of Engineering and Technology being Mathematics, the main
objective is to provide sufficient practice in the mathematical methods presented and develop

mathematical skill and enhance thinking and decision-making power of student.

Unit —I: Linear Algebra
Elementary transformations on a matrix; Rank of a matrix; normal forms; Consistency and
solutions of systems of linear equations; orthogonal matrix; Eigen values and eigen vectors;

Cayley-Hamilton’s theorem (without proof). (10)

Unit —11: Differential Calculus and Its Applications
Successive differentiation — standard results; Leibnitz’s theorem; Expansions of functions:

Maclaurin’s theorem, Taylor’s theorem; Application of Taylor’s theorem. (10)

Unit —I11: Partial Differentiation
Partial derivatives of first and higher orders; Homogeneous functions — Euler’s Theorem; Total

derivatives; Change of variables. (10)

Unit —IV: Applications of Partial differentiations
Jacobians - properties; Errors and approximations; Maxima and minima of functions of two

variables; Lagrange’s method of undetermined multipliers for single constraints. (10)



Unit —V: Complex Numbers

Definition and geometrical representation; De-Moivre™s theorem (without proof); Roots of
complex numbers by using De-Moivre*s theorem; Circular functions of complex variable —
definition; Hyperbolic functions; Relations between circular and hyperbolic functions; Real and

imaginary parts of circular and hyperbolic functions; Logarithm of Complex numbers. (10)

Text/Reference Books:

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, Wiley Eastern Ltd, 10th Edition.

2. B S Grewal, “Higher Engineering Mathematics”, Khanna Publication.

3. HK Das, “Advanced Engineering Mathematics”, S. Chand & Company.

4. N.P. Bali and M. Goyal, “A textbook of Engineering Mathematics”, Laxmi Publications, 2008.
5. T. Veerarajan, “Engineering Mathematics”, Tata McGraw-Hill, New Delhi, 2010.

Upon successful completion of the course students will be able to

CO Cognitive
No. Course Outcome level
1 Apply knowledge of mathematics in engineering and technology. 3
2 Identify, formulate and solve engineering problems. 4
3 Design Mathematical models for engineering problems and solve 5
them.
4 Use partial derivative to find total derivative of implicit functions 4
and to find Jacobians.
5 Find error and approximate values of problems related to 4
engineering field.

Course Title: Thermodynamic-I
Course Code: BSL-105

Course Prerequisite:

The background expected includes a prior knowledge of physical chemistry, H.S.C. (Science)

and familiarity with various basic laws, principles and theories.

Objectives:
Course objective are practical applicability of theoretical concepts of basic organic chemistry and

thermodynamics to its practical applications.



UNIT-I: Introduction to Thermodynamics
Scope of thermodynamics, systems and process, homogeneous and heterogeneous system, closed

and open systems, state functions, equilibrium, reversible process, irreversible process.  (10)

UNIT-II : First law of thermodynamics and gas laws
work, energy, first law of thermodynamics, internal energy, Gas law: Boyl’s law, Charls law,
Avogadro’s law, ideal gas equation, van der waals constant.

(10)
UNIT-I111: Second law of thermodynamics
Heat engine, Carnot theorem. Heat effect: latent heat, sensible heat, standard heat of formation,

reaction and combustion. Entropy, Enthalpy, Second law of thermodynamics. (10)

UNIT-1V: Some applications of the laws of Thermodynamics
Flow processes, continuity equation, energy balance, flow in pipes, flow through nozzles,

ejectors, throttling process, compressors. (10)

UNIT-V: Refrigeration
Coefficient of performance, refrigerator capacity, Vapour- compression cycle, Absorption

refrigeration, heat pump, Liquefaction processes. (10
Text/Reference Books:

1) J M Smith, H C Van Ness and M M Abbott, Introduction to Chemical Engineering
Thermodynamics, 7" edition, McGraw- Hill International Edition, 2005.

2) M J Moran, H N Shapiro, D DBorttner and M B Bailey, Principal of Engineering
Thermodynamics, 8" Edition, Willey.

3) K.V. Narayanan, A textbook of chemical engineering thermodynamics, PHI, Delhi,2001.

Course Outcomes:

Upon successful completion of the course students will be able to

€O Course Outcome Cognitive
No. level
1 To The concepts of Electromagnetism, basic laws related to 2
magnetic and dielectric properties of material.
2 The concepts of Optics such as interference, diffraction and 2
polarization.
3 Some of the basic laws of quantum mechanics, Photoelectric effect 2
4 Basic concepts of Semiconductors, superconductors. 2
5 The X-rays, LASERS, Principles, production, properties and 3
applications of X-rays and LASERS.




Course Title: Electrical & Electronics Engineering
Course Code: ESL-102

Course Prerequisite: The course provides basic knowledge of electrical engineering. Course
explores the knowledge of electrical, magnetic circuit and AC circuit. Course also provides the
basic working operation of different electrical machine along with their characteristics and
applications. It also provides ideas of electrical installation and different switches. Higher
standards of safety and precautions are important in any industry Chemical industries therefore
electrical safety and safety measures also incorporated in the course. Energy calculation and
optical use of electrical energy are important in view of entrepreneur, electric tariff also included

in the syllabus.

Course Objectives:

1. Students will be able to understand the basic concept of electric power, energy in the field
of chemical engineering and technology.

2. Students will be able to understand the characteristic of motor for suitability of different
applications in chemical engineering and technology.

3. Students will be able to control and use electrical appliances in chemical engineering and
technology.

4.  Students will be able to calculate power and energy for efficient, economical process of plants.

5. Students will be able to apply good electrical safety precaution even in temporary works.

Unit-1:

DC Circuits: Electrical circuit elements (R, L and C), voltage and current sources, open and
short circuit in series and parallel circuit, effect of temperature on resistance.Kirchoff current and
voltage laws, analysis of simple circuits with dc excitation. Loop analysis, Superposition and
Thevenin Theorems.

Magnetic circuit: Concept of magnetic circuit, MMf, Flux and reluctance. Magnet circuit,
composite magnetic circuit, Comparison of magnetic and electric circuit, B-H curve, hysteresis

and eddy current loss. (20)
Unit-11:

AC Circuits: 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. Power in three phase circuit, Measurement of power in three phase circuit. (10)
Unit-111:

Transformers Magnetic materials, ideal and practical single-phase transformer, equivalent
circuit, losses in transformers, regulation and efficiency. Auto-transformer and three-phase
transformer connections. (10)
Unit-1V:

Electrical Machines:

DC Motor: Construction of DC motor, working operation, back emf, need of starter,
classification of DC motors, torque, speed, characteristic of DC motor, speed control and
applications.

AC Motor; Construction, working operation of three phase induction motor, Torque slip
characteristic of induction motor, loss components and efficiency, Slip ring induction motor and

applications. Classification and application of single phase motors.(10)

Unit-1V:

Electrical Installations Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB,
MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Important Characteristics for
Batteries. Elementary calculations for energy consumption,small and medium industrial electric
tariff, power factor improvement and battery backup. Electrical safety precaution and measures
in chemical industry. (10)

Text/Reference Books:

1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010.
2.D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009.

3.L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press, 2011.
4 E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.

5.V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989.

6.B L Theraja, “Electrical Technology Vol-I and II”, S Chand Publication
7.V N Mittal, “Basic Electrical Engineering”

Course Outcomes:

Upon successful completion of the course students will be able to

CO Cognitive
Course Outcome

No. level

1 Use the latest techniques, skills, and modern tools necessary for 3

engineering practices.

2 Design a component, system or process to meet desired needs 6




within realistic constraints.

3 Determine the values of constants such as Stefan’s constant, 3

Planck’s constant specific charge etc

Course Title: Computer Lab (Programming for problem solving)
Course Code: ESC-103

Course Prerequisite: This course provides students with a comprehensive study of the C
programming language. Introduction to program design and problem solving using the C
programming language. Programming topics include control structures, functions, arrays,
pointers, and file 1/0.
Course Objectives: To impart knowledge so that the student will:

1. Learn the fundamentals, structure and syntax of C Language.

2. Write simple programs in C Language.

UNIT-I:

What is C?, The C Character set, Constant, Variables & Keywords, Types of C Constants, Rules
for constructing Integer Constants, Rules for constructing Real Constants, Rules for constructing
Character Constants, Types of C Variables, Rules for constructing Variable Names, C keywords,
Comments in a C Program, Types of instructions, Type Declaration instruction, Arithmetic
instruction, Integer and Float Conversion, Type Conversion in Assignments, Hierarchy of
Operations, Associativity of Operations, Control instructions, Data Types Revisited: Integers,
long & short, signed & unsigned, Chars, signed & unsigned, Float & Doubles, Console
Input/Output: Types of 1/O, Console /O Function, Formatted Console 1/O Functions,
Unformatted Console 1/0 Functions, Decision Control Instruction: The if statement, Multiple
Statements within if, The if- else statement, Nested if-else, Use of Logical Operators, The else if
Clause, The !Operator.(08)

UNIT-11:

Loop Control Instruction: Loops, the while Loop, Tips & Traps, More Operators, The for Loop,
Nesting of Loops, Multiple Initializations in the for Loop, The break Statement, The continue
Statement, The do-while Loop, The Odd Loop, Case Control Instruction: Decisions using switch,

The Tips & Traps, switch versus if-else Ladder, The goto Keyword. (08)



UNIT-III:

Functions: What is a Function? Why use Functions? Passing Values between Functions, Scope Rule of

Functions, Order of Passing Arguments, Using Library Functions, Pointers: Call by Value and Call by

Reference, An Introduction to Pointers, Pointer Notation, Back to Function Calls, Recursion Function.
(08)

UNIT-1V:

Arrays: What are Arrays? A Simple Program using Array, More on Arrays, Array Initialization,
Array Elements in Memory, Bounds Checking, Passing Array Elements to a Function, Pointers
and Arrays, Passing an Entire Array to a Function, The Real Thing, Multidimensional Array:
Two Dimensional Arrays, initializing a Two-Dimensional Array, Memory Map of a Two-
Dimensional Array, Pointers and Two-Dimensional Arrays, Pointer to an Array, Passing 2-D
Array to a Function, Array of Pointers. (08)

UNIT-V:

Strings: What are Strings? More about Strings, Pointers and Strings, Standard Library String
Functions, Handling Multiple Strings: Two-Dimensional Array of Characters, Array of Pointers
to strings, Limitations of Array of Pointers to Strings, Structures: Why use Structures? Declaring
a Structure, Accessing Structure Elements, How Structure Elements are Stored? Array of
Structure. (08)

Course Outcomes:
Upon successful completion of the course students will be able to

CO Cognitive
.y Course Outcome .

1 Understand the fundamentals of C programming. 2

2 Choose the loops & decision-making statements to solve problem. 6

3 Use functions to solve the given problem. 6

4 Implement different Operations on arrays. 3

5 Understand strings and structures. 2

6 Understand the usage of pointers. 2

Computer Lab

Course description: This course provides students with a comprehensive study of the C
programming language. Introduction to program design and problem solving using the C
programming language. Programming topics include control structures, functions, arrays,

pointers, and file 1/0.



Course Objectives: To impart knowledge so that the student will:

1. Learn the fundamentals, structure and syntax of C Language.

2. Write simple programs in C Language.

Course Content:

1.
2.
3.

8.
9.

Write a C program to find area of circle, triangle, rectangle, square using switch statement.
Write a C program to find the sum of a series (looping).
Write a C program to accept a string and reverse it without using library functions.
Display the original and reversed string. (String handling).
Write a C program that uses functions to perform the following string operations using
function and pointers:

a. Toinsert a sub-string in to given main string from a given position.

b. To delete n Characters from a given position in each string.
Write a C program to read ‘N’ elements into an array and compute the sum of all the
elements stored in an array using pointer. (Arrays and pointers).
Write a C program to read a matrix of order (M *N) and (P * Q) and compute the
addition and multiplication of two matrices. (Passing matrix to functions).
Write a C program to read ‘N’ students information and display the information with
appropriate headings, where each student information consists of roll number, Name,
total marks scored etc. (Structure handling).
Write a C program to find Factorial using Recursion.
Write a C program for Root Finding using Numerical Methods.

10. Write a C program to solve Linear Equations.

Text /Reference Books:

o gk~ w DN

“Programming in ANSIC C” by E Balagurusamy, Tata McGraw Hill, 4/E, 2007
“Mastering C” by K. R. Venugopal and S. R. Prasad, Tata McGraw Hill, 2011
“The C Programming Language” by Brian W. Kernighan and Dennis M. Ritchie, PHI
“C How to Program” by Paul Deitel and Harvey Deitel, 8" Edition, Pearson
“Let Us C” by YashavantKanetkar, 14th Edition, BPB Publication.

“Test Your C Skills” By YashavantKanetkar, 5th Edition, BPB Publication.

Course Outcomes:



Upon successful completion of the course students will be able to

CO Cognitive
No. Course Outcome level

1 Understand the fundamentals of C programming. 2

2 Choose the loops & decision-making statements to solve problem. 6

3 Use functions to solve the given problem 6

4 Implement different Operations on arrays. 3

5 Understand strings and structures. 2

6 Understand the usage of pointers. 2

Course Title: Material Science &Technology
Course Code: ESL-104

Course Prerequisite:

The goals of the course are to understand the basic principles of Material science and
their applications in different areas. The background expected includes a prior knowledge of
physics and Chemistry from H.SC. (Science) and familiarity with various laws, principles and
theories.

Course Objectives:

The objective of this course will provide the students basic introduction to different concepts of
Materials, different classes of materials relevant to Chemical Engineering. The intent of the
course will be to relate the underlying molecular structure of the materials to their physical and

chemical properties, and their processing and performance characteristics.

UNIT -1

Classification of solids (Amorphous, crystalline, polycrystalline), Space lattice, Bravais Lattices.
Miller Indices, inter planar distances, Coordination number, Packing fractions. Imperfections in
solids: point defects (stoichiometric defects and nonstoichiometric defects), line imperfections,
surface imperfections, volume imperfection. (08)
UNIT - 11

Introduction to materials, bonding between atoms: metallic bonding, ionic bonding, covalent
bonding, vanderwaals bond, hydrogen bond. Mechanical properties of solids such as plastic
deformation, Mechanism of plastic deformation-slip, twinning, modulus of elasticity, tensile
strength, ducktility, toughness, elongation, plastic deformation, Schmid’s law. Creep,

requirement for creep resistance material, fracture, fatigue. (08)



UNIT — 11

Classification of engineering materials (Metals, Polymers, Ceramics, Composites, Nanomaterials
and Biomaterials). Polymers: classification of polymers, mechanism of polymerization,
crystallization of polymers. Ceramics and glasses- properties of ceramics, Types of ceramics,
electrical properties of ceramics, glasses, cermets. Nanomaterials-Introduction to nanomaterials,

properties. Fabrication process-top down and bottom-up approach.

Composite materials-dispersion reinforced composites, laminated composites, fiber reinforced
composites, loading under isostrain and isostress condition. Biomaterials. (08)
UNIT - IV

Corrosion: Electrochemical principles, mechanisms, Formation and Growth of film, Growth
Laws, polarization. Types of corrosion, prevention and control. Protective coatings, Application
of inhibitors. Role of materials selection in design, structure-property—processing-performance
relationships. (08)
UNIT -V

Material characterization techniques, X-Ray Diffraction, Braggs X-ray spectrometer, Debye
Scherrer Camera. Principles of Raman Spectroscopy. Particle size analyzers. (08)

Text/Reference Books:

Material Science and Engineering Metallurgy: V. D. Kodgire.

Material Science: G.B.S. Narang.

Material Science: O P Khanna.

Engineering Metallurgy and Material Science: S.P. Nayak.

Material Science: Raghavan.

Material Science: Hazra Chaudhari.

Principles of Material Science and Engineering: William F. Smith

Material Science-Tata MC-Graw Hill Publication, V. Rajendran, R. A. Maricani.
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Material Science and Engineering an Introduction, William D. Callister, David G.
Rethwisch. WILEY Publications.

10. Instrumental Methods of Chemical Analysis, Gurdeep R. Chatwal, Sham K Anand.
11. Nanotechnology: Principles and Practices: S. K. Kulkarni.

Course Outcomes:
Upon successful completion of the course students will be able to
(6{0) Cognitive

Course Outcome
No. level

1 Acquaint students with the basic concepts and properties of 2




Materials and their use in Engineering applications.

Develop futuristic insight into Materials and introduction to some

characterization technique

Course Title: Induction Programme
Course Code: NC-101

Course Objectives:
1. It aims at helping new students to adjust and feel comfortable in new environment

2. It will facilitate the students for self-exploration and helps to rectify critical lacunas if any.

3. It will develop ethical thinking in student to understand the importance of value-based education.

There will be a 3-week long induction program for the UG students entering the institution, right at the
start. Normal classes start only after the induction program is over. The purpose of the Student Induction
Programmeis to help new students adjust and feel comfortable in the new environment, inculcate in them
the ethos and culture of the institution, help them build bonds with other students and faculty members,

and expose them to a sense of larger purpose and self-exploration.

Student Induction Program engages with the new students as soon as they come into the institution. At
the start of the induction, the incumbents learn about the institutional policies, processes, practices,
culture and values, and their mentor groups are formed. The time during the Induction Programme is also
used to rectify some critical lacunas, for those students who have deficiency in it. Different activities,

including those which are daily are to be planned. Here is a list of activities:
e Physical Activity
e Creative Arts and Culture
e Mentoring & Universal Human Values
e Familiarization with College, Dept./Branch
e Literary Activity
e Proficiency Modules
e Lectures & Workshops by Eminent People
e Visits in Local Area
e Extra-Curricular Activities in College
e Feedback and Report on the Program

References:

1. Student Induction Program: A Detailed Guide by AICTE dated 30 July 2018

https://www.aicte-india.org/content/student-induction-program-detailed-guide
2. A Guide to Student Induction Programme by UGC dated 15 August 2018

https://www.ugc.ac.in/pdfnews/0559509 A-Guide-to-Student-Induction-Programme.pdf

Course Outcomes:
Upon successful completion of the course students will be able to

G0 Course Outcome I
No. level
1 Familiar with the institutional and departmental policies, processes,
and practices 1
2 Get sensitized to the engineering needs of the society. 1
3 Understand the importance of healthy lifestyle, yoga, meditation in | 2




their professional development

Understand the broader perspective of universal human values in
technical education




Semester-11
Course Title: Mathematics- 11
Course Code: BSL-104

Course Prerequisite:
Mathematics-1 course of H.S.C. and BSL-101 (Mathematics-1) course of F. Y. B. Tech.

(Semester- 1).

Course Objectives:
To make aware students about the importance and symbiosis between Mathematics and
Engineering. To develop the ability of mathematical modelling of systems using differential

equations and ability to solve the differential equations.

Unit —I: Linear Differential Equations of n'" Order with Constant Coefficient
Solution of LDE of order n with constant coefficients, Method of variation of parameters (only

second order), Cauchy’s linear equation and Legendre’s linear equation. (10)

Unit —11: Applications of Linear Differential Equations and Partial Differential equations
Applications of linear differential equations to Chemical Engineering, Applications of Partial
Differential equations to one dimensional heat flow equation and two-dimensional heat flow

equation. (10)

Unit —I11: Laplace Transform

Definition and existence of Laplace transforms, Theorems and Properties of Laplace Transform
(without proof), Laplace Transform of some special functions, Inverse Laplace Transform,
Convolution Theorem, Solution of linear differential equations using Laplace Transform. (10)

Unit —1V: Multiple Integrals and Their Appl