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INSTITUTE VISION

% To become a Globally Recognised Academic Institution in consonance

with the social, economic and ecological environment, striving
continuously for excellence in education, research, and technological
service to the National needs.

INSTITUTE MISSION

.
o

To educate students at Undergraduate, Postgraduate, Doctoral, and Post-
doctoral levels to perform challenging engineering and managerial jobs in
industry.

To provide excellent research and development facilities to take up Ph.D.
programmes and research projects.

To develop effective teaching learning skills and state of art research
potential of the faculty. .

To build national capabilities in technology, education, and rescarch in
emerging areas.

To provide excellent technologxcal services to satisfy the requlremcnts of
the industry and overall academic needs of society.
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DEPARTMENT VISION:

% To become a Centre of Repute sttiving continuously towards providing
Quality Education, Research and Innovation in the field of Production
and Industrial Engineering

DEPARTMENT MISSION

*%** To provide quality education at both undergraduate and post graduate
levels

% To provide opportunities and facilities for research and innovation in
Production and Industrial Engineering

% To produce industry-ready graduates to meet the demands of
manufacturing industries, knowledge-based software firms, supply chain
and logistic firms, and R&D organizations

% To integrate skills on state-of-the-art manufacturing technology with
industrial engineering and operations management |

** To impart latest knowledge in the domain area to students by continuous
up-gradation of curricula and faculty

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
N Revised and approved in Meeting of Board of Studies, dated 21/06/2021
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Graduate Attributes

1.

Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an enginecring specialization to the solution of complex
engineering problems.

Problem Analysis: Identify, formulate, research literature and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences.

Design/Development of Solutions: 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.

Conduct investigations of complex problems using research-based knowledge and
research methods including design of experiments, analysis and interpretation of data
and synthesis of information to provide valid conclusions.

Modern Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

The Engineer and Society: Apply reesoning informed by contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to professional engineering practice.

Environment and Sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate knowledge of and
need for sustainable development

Ethics: Apply ethleal prmclples and commit to professronal ethics and respon51b111t1es
and norms of engmeermg practice. _ _ s

./'

Individual and Team Work Function effectively as an 1nd1v1dual ‘and as a member
or leader in diverse teams and in multi-disciplinary seftings.

10. Communication: Communicate effectively on complex engineering activities with

11.

the engineering community 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,

Project Management and Finance: Demonstrate knowledge and understanding of
engincering and management principles and apply these to one’s own work, as a
member and leader in a team to manage projects and in multldlselphnary
environments. ‘

12 Life-long Learnmg Recognize the need for and have the preparation and ability to

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Programme Educational Objectives (PEOs)

v

v

PEO 1: Developing capability for continuous learning and problem identification in
the field of Production and Industrial Engineering

PEO 2: To be more explorative in finding state-of-art solutions and implementations
for complex real-life problems

PEO 3: Inculcating managerial aptitude for communication, problem solving and
decision making : ,

PEO 4: To enhance inter-personal skill, team spirit and employability while believing
on the ethical values

PEO 5: To develop a strong foundation for building an engineering career with
societal and humanitarian responsibility

(A)Programme Qutcomes (POs)

Engineering Graduates will be able to:

1.

Engineering know]edge Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: Identify,  formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

Desngnldevelopment of solutions: Des1gn solutions for complex engmeeﬂng
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations. ,

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the ‘consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Introduced and approved in Meetmg of Board of Studies, dated 23/04/2018
ised and approved in Meeting of Board of Studies, dated 21/06/2021
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8. Ethies: Apply ethical pnnclples and commit to profcssmnal ethics and responsibilities
and norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with
the engineering community 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.

11. Project management and finance: Demonstrate knowledge and understanding of the
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. .

12. Life-long learning: 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.

(B) Programme Specific Qutcomes (PSOs)

13. PSO 1: To empower with comprehensive knowledge in the wide domain of sciences
of manufacturing, technologies for present and future industries and operations
management while emphasizing professional ethics and sometal responsibility to face
the evolutlon in industry.

14. PSO 2: To develop expertise in solving complex technical or managerlal problems
related to industries through innovative solutions using technological skllls analytical
aptitude, communication flair and team spirit. g

15. PSO 3: Enable to apply the attained theoretical and practical kﬁbwlcdge to solve the
industrial and societal problems in the broad areas of productlon and industrial
engineering,.

— ' Page 6 of 269
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PROGRAMME COURSE STRUCTURE

DEPARTMENT OF PRODUCTION AND INDUSTRIAL ENGINEERING
Course Structure - Based on CBCS system & OBE model
Recommended scheme of study

(B. TECH in PRODUCTION ENGINEERING)

© %

Total
Mode of delivery & credits Credits
. L-Lecture; T-Tutorial; - C--
Semester/ Session v 1= iy :
of Study (;r:’le o?g%"y Course Code Courses __P-Practicaly Credits
{Recommended) b furse L T P
(Petiods/ | (Periods/ | (Periods/ C
week) week) week)
THEORY
Fs MAI03 Mathematics - I 3 1 0 4
Foundation
Sciences PHI13 Physics 3 1 0 4
FIRST )
GE EEI101 Basics of Electrical Engineering 3 1 0 4
General o 2 Tor Probl
: raming for em
Engineering CSIOT  [sotving 3 1 0 4
FIRST"
Monsoon LABORATORIES
FS PHI14  [Physics Lab 0 0 3 15
Programming for Problem
GE CS102 Solving Lab 0 ¢] 3 L5
FIRST GE PEIOI Workshop Practice 0 0 3 15
Mans MC101/102/103/ [Choice of: NCC/NSS/ ) o , 1
C atory 104 PT & Games/ Creative Arts (CA) ‘
ourse A
TOTAL pa B
THEORY
MA107  |Mathematics - I 3 1 0 4
FS
CH101 Chemistry k] 1 0 4
FIRST . .
MEI01 Basics of Mechanical 3 1 0 4
Engineering
GE
EC101 Basics of Electronics & 3 1 0 4
SECOND Communication Engineering
Spring
. LABORATORIES
FS CH102 Chemistry Lab 0 a 3 L5
EC102 E}icironics & Communicaﬂon 0 0 3 i5
FIRST GE -
ME102 Enginesring Grphics 0 4] 4 2
MC MC105/106/107/ [Chaice of: NCC/NSS/ 0 0 ) 1
108 PT & Games/ Creative Arts (CA)
TOTAL 22
GRAND TOTAL FOR FIRST YEAR 435
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised apd.approved in Meeting of Board of Studies, dated 21/06/2021
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THEORY
SECOND MA203 Numerical Methods 2 0 0 2
FS
FIRST CEl10! Environmental Sciences 2 0 0 2
HSS
Humanities .
FIRST & Social MTI131 Understanding Harmony 3 4] [} 3
Sclences : i
PE214 Metallurgical and Materials Engineering 3 4] [t} 3
PC ME203 Fluid Mechanics and Hydrzaulic Machines 3 0 0 3
SECOND | Progr :
THIRD Core ' .
Monsoon ME205 Strength of Materials 3 1 0 4
PE203 Operations Research 3 0 0 3
LABORATORIES
GE 17202 Basic IT Workshop 0 2 1
FS MA204 Numerical Methods Lab 0 0 2 1
Metallurgical and Materials Engineering '
SECOND PC PE215 Lab 0 0 3 15
ME204 Mechanical Engineering Lab -1 0 5 3 15
Choice of : NCC/NSS/
MC MC20|/2.02/203/204 PT & Games/ Creative Aris (CA) 0 0 2 1
TOTAL 26
THEQORY
SECOND GE 11201 Basics of Intelligent Computing 3 ¢ 0 3
FIRST FS BE101 Biological Sciences for Engineers 2 0 0 2
o PE204 Manufucturing Processes - I 3 0 0 3
ME207 Kinematics and Dynamics of Machines 3 0 0 3
PE '
SECOND | programme Programme Elective - [ 3 0 0 3
FOURTH Electt
Spring OE o .
Open Open Elective -1/ MOOC -1 3 0 0 3
Elective _ i
LABORATORIES
FIRST GE EE102 Electrical Engineering Lab 0 0 3 L5
PE205 Manufacturing Processes - 1 Lab 0 0 3 1.5
PC ; - n
SECOND PEIL2 E:::lputer Aided Design and Drafting 0 0 3 15
Chaice of : NCC/NSS/ :
MC | MC205/20672071208 | pr g Games/ Creative Arts (CA) 0 0 2 !
225
THEORY
- FIRST HSS MT123 Business Communications 2 0 2 3
) SECOND PE206 Metrology & Measurement 3 0 0 3
PC PE301 Manufacturing Processes - I 3 0 0 3
FIFTH | 1 PE304 Production & Operations Management 4 0 0 4
Monsoon PE Progrmamme Elective - T 3 0 0 3
OE Open Elective — 11/ MOOC - 11 3 0 D 3
LABORATORIES
SECOND PE207 Meirology & Measurement Lab 0 0 3 15
PC :
THIRD PE302 Manufacturing Processes - I Lab 0 0 3 L5
TOTAL _ _ 2
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018 W ‘@/
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THEORY

PE303 Design of Machine Elements 3 1 0 4
pC PE3I3 Tool Design ' 3 1 0 4
PE314 Statistica! Quality Control 3 0 0 3
s THIRD PE315 Work Study & Ergonomics 3 0 0 3
Spring PE Programme Elective - Il 3 0 0 3
OE Open Elective — ITL/ MOOC - III 3 0 0 3
MC MC300 Svmmer Training NA NA NA 3
LABORATORIES
PE316 Work Study & Erponomics Lab. 0 3 1.5
THIRD PC - =
PE325 Modelling and Simulation Lab 0 3 15
TOTAL 2
THEORY
THIRD PC PE3il Machine Tool Design 3 1 0 4
PEA402 Automation in Manufacturing 3 0 1] 3
FOURTH PE Programme Elective - TV 3 0 1] 3
OE Open Elective - IV / MOOC-II 3 0 0 3
SEVENTH
Monsoon | SECOND MC MT204 Constitution of India 2 0 0 NIL
LABORATORIES
THIRD PC PE312 Machine Too! Design Sessional 0 0 3 1.5
FOURTH PEAQ3 Automation in Manufacturing Lab 0 0 3 1.5
‘ TOTAL 16
EIGTH Research Project / Industrial
Spring FOURTH FE400 Internship Totg] 12
GRAND TOTAL ) 168
Minimum requirement for Degree award
!
g S(,. e @/ - A
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021
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DEPARTMENT OF PRODUCTION AND INDUSTRIAL ENGINEERING
- PROGRAMME ELECTIVES (PE)**

LEVEL |- Course Code Name of the PE coi.lr:lles 5::;21'::'“8 courses L|T|P|C
PE208 Project Engineering None 3lol0]3
PE-I . . 3
Engineering Economy, Costing
(Any one) PE209 . None 3|00} 3
SECOND (Industrial Engineering and and Accounting
Management) Reliability and Maintenance
i PE210 Engineering None 3jlojo|3
PE306 Advanced Operations Research PE 203 Operations Research 310013
PE-TI . .
(Any one) ; ‘Competitive Manufacturing
(Industrial Engineering and PE307 Strategics None j|lojo|3
Management) L :
pE3 [ Logistics and Supply Chain PE 203 Operations Research 3lo]ofs
anagement
. PE 201 Metallurgy, PE 204
THIRD PE3I7 Advanced Welding Technolagy Manufacturing Processes - I 31003
PE - T PE318 Rapid Prototyping and Tooling | None 3{olo|3
(Any one) :
(Advanced Manufaceuring . . . PE 204 Manufacturing Processes - I,
Technology) PE319 Material Deformation Processes ME 205 Strenath of Materials 3|lojo0]3
Surface Engincering and Laser
PE324 | sdditive Manufacturing None A ME
. . PE 204 Manufacturing Progesses - 1,
PE4OS | Manufacturing Science PE 201 Manufacturing Processes -1 | 3 | 0 [ O | 3
PE-1V N tional Machini .
(Any one) PE406 on-conventional Machini®g | None 3lojo]s
FOURTH {Advanced Manufacturing Processes
Technology)
PE40T Advanced Manufacturing PE 204 Manufacturing Processes - 1, slolols
Processes PE 301 Manufacturing_ Processes - 1T

** PROGRAMME ELECTIVES TO BE OPTED ONLY BY THE B.TECH IN PRODUCTION ENGINEERING STUDENTS

-
-
~

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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DEPARTMENT OF PRODUCTION AND INDUSTRIAL ENGINEERING
OPEN ELECTIVES (OE)*
s‘““;’f{:ﬁﬂi"::i‘;’:l:;)s'“dy ourse 1 Code no. | Name of the OF courses Prerequisitescourses | 1| B C
FOURTH/ Spring SECOND PE211 Engineering Economy None 31003
FIFTH / Monsoon THIRD PE309 | Project Management None 3|o0}j0|3
SIXTH / Spring THIRD PE338 | Additive Manufacturing None Jlolo]3
SEVENTH / Monsoon FOURTH | PE414 | Automated Manufacturing Systems None 310|G} 3

* OFEN ELECTIVES TO BE OFFERED TO THE STURENTS OF OTHER DEPT.

pov ¥

Introduced and.a'pproved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in-Meeting of Board of Studies, dated 21/06/2021
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DEPARTMENT OF PRODUCTION AND INDUSTRIAL ENGINEERING
IN-DEPTH SPECIALISATION in "Advanced Manufacturing and Production Management"
(OFFERED ONLY TO THE B.TECH IN PRODUCTION ENGINEERING STUDENTS)
Students who have registered for DEPERTMENTAL SPECIALISATION {in-depth) in "Advanced Manufacturing and
Production Management” should complete 20 credits and shall opt for courses listed below. The credits shall be over and
above minimum requirement for degree award. .
Tolal
. Mode of delivery & credits Credits
Semester/ Session Course | Category | Course L-Lecture; T-Tutorial; P-Practicals C-
of Study L Courses Credi
evel of course Code realts
(Recommended) L T T
(Periodsiweek) | (Perindsiweek) | (Periodsweeky | €
THEORY
Material
: : PE339 Characterizations and -4 ¢ 0 4
FIFTH/
Non-destructive Testing
Monsoon THIRD PC
Sustainable .
PE340 Manufacturing , 4 0 0 4
: Technelogies
TOTAL 8
THEORY
PE310 Industrial Robotics 4 0 0 4
SIXTH/ PE Processing of Polymers, .
Spring PE341 Composite and Advanced 4 0 ] 0 4
THIRD (any Materials :
one)
Manufacturing -
PE342 Management and Cost 4 [¢] 0 4
Optimization
TOTAL ' 4
THEORY
Finite Elements in ) E
e | P Manufacturing 4 0 . 0- 4
FOURTH (any Engineering Apphcatm@ :
SEVENTH/ one) Micro and Nano 7
Monsoon . PFAIS Matufacturing 4 S0 0 4
PROJECT
, Applications-based
FOURTH PC PE450 Project 4
TOTAL ' 8
GRAND TOTAL 20
!

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021 _
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DEPARTMENT OF PRODUCTION AND INDUSTRIAL ENGINEERING
" MINOR in "Production and Industrial Engineering"”
(OFFERED ONLY TO OTHER THAN B.TECH in PRODUCTION ENGINEERING STUDENTS)

Students who have registered for Minor in Production and Industrial Engineering should complete 20 credits and shall opt for

courses listed below. The credits shall be over and above minimum requirement for degree award.

Total
Mode of delivery & credits Credits
Semester/ Prerequisites | L-Lecture; T-Tutorial; P-Practicals C- ]
(Recommended) with code
L T P ‘
(Periods/ | (Periods’ | (Periods/ C
week) week) week)
THEORY
SECOND rc | pE223 8?&25&"’&%‘3““ None q 0 0 4
FIFTH/ SECOND PE224 | Manufacturing Science None 4 0 0 4
Monsaon and Technologics Only for other than Mechanical Engg, Department students
(an?nine) PE213
Modermn Manufactusin Manufacturing 4 0 0 4
THIRD PB4 | s 8 Processes .
Only for Mechanical Engg. Department students
TOTAL [ 8
THEORY
SIXTH/ Mechanical
Spring THIRD PC | PE34 - M.:‘s-_“mgg;:‘; None 4 0 0 4
Conirol '
TOTAL 4
THEORY
/'/ ] .
Production and -
THIRD PE PE304 Operations Management None 4 0 0 4
SEVENTH/ (any
. one) .. .
Monsoon FOURTH PEAIG | CoBistcs ;“agf""l‘e"npt” None 4 o 0 4
PROJECT-
FOURTH { PC | PE450 ﬁ%ﬁ.’i"f"‘m‘s‘b‘“"d 4
TOTAL 8
GRAND TOTAL 20

i

| (¥

X
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BLOOM’S TAXONOMY FOR CURRICULUM DESIGN AND ASSESSMENT:

Preamble

The design of curriculum and assessment is based on Bloom’s Taxonomy. A comprehensive
guideline for using Bloom’s Taxonomy is given below for reference,

AT

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018

Revised and approved in Meeting of Board of Studies,dated 21/06/2021 . o
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COURSE INFORMATION SHEET

Course code: PE 101

Course title: WORKSHOP PRACTICE
Pre-requisite(s): Nil

Co- requisite(s): Nil

Credits: 1.5 L:0 T:0 P:3

Class schedule per week: 3

Class: B.Tech.

Semester / Level: I or IL / First

Branch: All

Name of Teacher:

Course Objectives:
This course enables the students to:

1 | Familiarize with the basic manufacturing processes.

2 |Impart knowledge and skill to use tools, machines, equipment, and measuring
instruments.

Practice on manufacturing of components using workshop trades.

3
4 | Educate students of safe handling of machines and tools.

5 { Exercise individual as well as group activity with hands-on training in different
workshop trades.

Course Qutcomes:
At the end of the course, a student should be able to:

CO1 | Be conversant with the basic manufacturmg Processes.

CO2 | Identify and apply suitable tools and 1nstruments for machining, weldmg, fitting,
carpentry, foundry and forging. '

CO3 | Manufacture different components using various workshop trades. }

CO4 | Take safety and precautionary measures of self and machines durjnig operations.

CO5 | Develop skills to work as an individual or in a team during tradc"bractices.

SYLLABUS

LIST OF EXPERIMENT:
MACHINE SHOP

1.- EXPERIMENT —I: Center Lathe
Objective: To study lathe machine and to machmc a glven job on center lathe as per
drawing. :

introduced and approved.in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021
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2. MACHINE SHOP
EXPERIMENT-I: Shaper Machine _
Objective: To study Shaper machine and to machine a given job on shaper as per
drawing,

3. CARPENTRY SHOP
EXPERIMENT-I: Carpentry Tools and Instruments
Objective: To study the various tools, instruments and equipment used in carpentry
practice.

4. CARPENTRY SHOP
EXPERIMENT-II: Carpentry Practice
Objective: To perform the carpentry work by making a wooden job using different
tools.

5. FITTING SHOP
EXPERIMENT-I: Fitting Tools and Measuring Instrauments
Objective: To study the various tools used in fitting shop and perform fitting
operations (like marking, chipping, hack-sawing, filing, drilling etc.)

6. FITTING SHOP
EXPERIMENT-II: Fitting Assembly Practice
Objective: To make a job clamping plate as per given drawing by fitting operations
and to check for its assembly with a given component.

7. FORGING SHOP _
EXPERIMENT-I: Forging Tools «
Objective: To study different tools and equipment used in hand forgmg practice.

8. FORGING SHOP
EXPERIMENT-II: Forging Practice
Objective: To learn about hand forging practice by makmg a job (make a square bar
from round blank and bend it at a sharp corner of 90 degree as per drawing).

- 9. FOUNDRY SHOP

! EXPERIMENT-I: Green Sand Moulding
Objective: To get acquainted with various tools and equipment used in making green
sand mould (to practice green sand mould making with single piece pattern).

L/

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021
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10. FOUNDRY SHOP
EXPERIMENT-II: Aluminium Casting
Objective: To get acquainted with melting and pouring of metal in a mould (given
two-piece patterns of handle) and to make aluminium casting.

11. WELDING SHOP
EXPERIMENT-I: Manual Metal Arc Welding
Objective: To study arc welding processes including arc welding machines (AC &
DC), electrodes and equipment. To joint two pieces of given metal by arc welding
process.

12, WELDING SHOP
EXPERIMENT-II: Gas Welding
Objective: To study gas welding processes including types of flames produced, filler
metals and fluxes etc. To joint two pieces of given metal by gas welding process.

Books recommended:

TEXT BOOK

1. S K Hajra Choudhury, A K. Hajra, “Elements of Workshop Technology: Vol- I and
Vol -II”, Media Promotors Pvt Ltd. (T1)

2. B S Raghuwanshi, "A course in Workshop Technology", Dhanpat Rai Publications.
(T2)

EFERENCE BOOK

1. P.N. Rao, “Manufacturing Technology Vol-1and Vol-II”, Tata McGraw Hill. (R1)
2. Kalpakjian, "Manufacturing Englneermg and Technology", Pearson. (RZ)

Gaps in the syllabus (to meet Industry/Profession requirements):
POs met throilgh Gaps in the Syllabus:

TOE]CS beyond sxllahuslAdvanced topi clees1gn

POs met tl:rough TOEICS beyond syllabuslAdvanced topics/Design:
Course Delivery Methods:

CD1 Lecture by use of boards/LCD pro;ectors/ OI-IP projectors ‘ V
CD2 Assignments/Seminars '
CD3 Laboratory experiments/teaching alds _ v
cD4 Industrial/guest lectures
| CD5 Industrial visits/in-plant training
CD6 Self- learning such as use of NPTEL materials and internets
CD7 Simulation ' Vo

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021,
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Course Evaluation:

Direct Assessment-

Assessment Tool

% Contribution during CO Assessment

Continuous Internal Assessment

60

Semester End Examination

40

Continuous Internal Assessment

% Distribution

Day to day performance & Lab files 30

Quiz 1 10

Viva-voce 20

End Semester Examination % Distribution

Examination: Experiment Performance 30

Quiz 2 10

Assessment Components CO1 CO2 CO03 CO4 CO5
Day to day performance & Lab files y v v V v
Quiz 1 y v v

Quiz 2 v v Vv

Viva-voce v v v +
Examination: Experiment Performance y v N v y

Indirect Assessment —
1. Student Feedback on Faculty

2. Student Feedback on Course Outcome-

v

Mapping of Course Qutcomes (Cos) onto Program Qufcomes gEOS_!f"’émd Program

Specific Qutcomes (PSOs):

o

COs POs PSOs
1121314516 7]18]9 10 11 12 113 [14]15

CO1 3 [ 2] 2 1 213 |2 |2

cO2 3 1 21 1 3 |2 {3

CO3 3121211 2 |2 |2 |3

CO4 2 2 1 1. 11 |2

.05 212 ]2 1 1 3 1 1 2 12 12

1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021 .
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Mapping Between Course Outcomes (Cos) and Course Delivery Method

Course Outcomes

Course Delivery Method
COl CD1, CD3, CDé6
CcO2 CD1, CD3
CO3 CDI1,CD3
CO4 CD1, CD3
CO5 CD3

Intrdduced and apprqved in Meeting of Board of Studies, dated 23/04/2018
Revised and approved in Meeting of Board of Studies, dated 21/06/2021
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COURSE INFORMATION SHEET

Course code: MA 203

Course title: NUMERICAL METHODS
Pre-requisite(s): Nil

Co- requisite(s): Nil

Credits:

2 L:2 T:0

Class schedule per week: 2
Class: B. Tech
Semester / Level: III / Second

Branch:

All

Name of Teacher:

Course Objectives:
This course enables the students to:

1

Detive appropriate numerical methods to solve algebraic and transcendental
equations

2

Derive appropriate numerical methods to solve linear system of equations

3

Approximate a function using various interpolation techniques

4

Find the numerical solution of initial value problems and boundary value problems

Course Quicomes:
After the completion of this course, students will able to:

Col1

Solve algebralc and transcendental equation using an appropriate numerlcal
method arising in various engineering problems

cO2

Solve linear system of equations usmg an appropriate numerical method arising in
computer programming, engmeermg problems etc.

CO3

Approximate a function using an appropriate numerical method in various
research problems ‘

CO4

Evaluate derivative at a value using an appropriate numerlcal method in various

research problems

COs5 | Soive differential equation numerically

Module

SYLLABUS

1: Errors and Nonlmear Equations ' [5]

Error Analysis: Definition and sources of errors, propagatlon of errors, floating-point
arithmetic, Solution of Nonlinear equations: Bisection method, Regula-Falsi method, Secant

'method,

Module

Newton- Raphson method and its variants, General Iterative method

2: System of Linear Equations ' ' [5]

Gauss-Elimination, Gauss-Jordan, LU-Decomposition, Gauss-Jacobi and Gauss- Siedel

methods

to solve linear system of equations and Power method to find least and largest

eigenvalues.
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Module 3: Interpolation ' K] |
Lagrange’s interpolation, Newton’s divided differences interpolation formwulas, inverse
interpolation, interpolating polynomial using finite differences

Module 4: Differentiation and Integration [3]
Differentiation using interpolation formulas, Integration using Newton-Cotes formulas:
Trapezoidal rule, Simpson’s rule

Module 5: Solution of Ordinary Differential Equations 5]
Euler’s method, modificd Euler’s method, Runge - Kutta Methods of second and fourth order
to solve initial value problems.

Text books:
1. Jain MK, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and
Engineering Computation, New Age Publications, 2004. (T1)
2. S.S, Sastry, Introductory Methods of Numerical Analysis, PHL .(T2)
3. E. Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006. (T3)
Reference hooks: _
1. S.C. Chapra and R. P. Canale, Numerical Methods for Engineers, McGraw Hill, 1985.
(R1)
2. C.F. Gerald and P.O. Wheatley, Applied Numerical Analysis, Pearson Education,
Seventh Edition, 2003, (R2)
3. R. W. Hamming: Numerical Methods for Scientists and Engineers, Second Edition,

Dover (R3)

Gaps in the syllabus (to meet IndustgglProfession req uiremehts[:

POs met through Gaps in the Syllabus:

Topics beyond syllabus/Advanced topics/Design:

POs met through Topics beyond syllabus/Advanced topics/Design:

Course Delivery Methods:

CD1 Lecture by use of boards/L.CD projectors/OHP prOJectors v

D2 Assignments/Seminars v
CD3 Laboratory experiments/teaching aids '

CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training

CD6 | Self- learning such as use of NPTEL materials and internets ' K
CD7 Simulation

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Course Evaluation:

Direct Assessment- :

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination 50

Progressive Evaluation

% Distribution

Mid Semester Examination 25
Quizzes 10 + 10
Assignment 5

End Semester Examination % Distribution
End Semester Examination 50

2 | CO3 | CO4 | COs5

Assessment Components Cco1 CO

Mid Semester Examination v vV v

End Semester Examination \ v Y v \/
Quiz (zes) N N v

Assignment y y y ¥

Indirect Assessment —

1. Student Feedback on Faculty

2. Student Feedback on Course Qutcome

Mapping of Course Outcomes (Cos) onto Program Outcomes (POs) and Program

Specific Qutcomes (PSOs):

PSOs

AP

\/Q), jg1/ %/ﬁ/

COs POs .
1121314156 718]09 10 il 12 113 (14|15
COo1 31321211 1 |1 113 3 2 2° 11 |2-]2
CO2 312121211 1121113 3 2 [.2 |1 ]2 |2
CO03 31312121 ]1]1]1]3] 3 2 b2 |1 (2|2
CO4 212|131t 1y1]1]113} 3 2 2 |1 [2 2
CO5 2121313 11 2{1]11]3 3.0 2 2 11 12 |2
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Qutcomes (COs) and Course Delivery Method
Course Outcomes Course Delivery Method
Co1 CD1,CD2,CD 6
cO2 CD1,CD2,CD 6
CO3 CD1,CD2,CD 6
CO4 CDI1,CD2,CD 6
CO5 CD1,CD2,CD 6
axb
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COURSE INFORMATION SHEET

Course code: MA 204

Course title: NUMERICAL METHODS LAB
Pre-requisite(s): Nil

Co- requisite(s): MA 203 NUMERICAL METHODS
Credits: 1 L:0 T.0 P:2

Class schedule per week: 2

Class: B.Tech.

Semester / Level: TI1 / Second

Branch: All

Name of Teacher:

SYLLABUS
LIST OF EXPERIMENT:

1. ASSIGNMENT -1
Objective: Find a simple root of £ (x) = 0 using bisection method. Read the end points of the

interval (g, &) in which the root lies, maximum number of iterations » and error tolerance
eps.

2. ASSIGNMENT -2 _
Objective: Find a simple root of £ (x) = 0 using Regula-Falsi method. Read the end points of

the interval (g,5) in which the root lies, maximum number of iterations » and error tolerance
eps.

3. ASSIGNMENT —3 ' 7

Objectwe Find a simple root of £ (x) = 0 using Newton Raphson method Read any initial
approximation xp, maximum number of iterations » and error tolerance eps,;

/

4. ASSIGNMENT 4
Objective: Solution of a system of » x » linear equations using Gauss elimination method

with partial pivoting. The program is for 10 x 10 system or higher ordersystem.

5. ASSIGNMENT -5
Objective: Matrix inversion and solution of # x » system of equations using Gauss-Jordan
method. If the system of equations is larger than 15 X 15 change the dimensions of the float
statement, '

6.. ASSIGNMENT -6
Objectlve Program.to solve a system of equation using Gauss-Seldel iteration method. Order
of the mairix is 7, maximum number of iterations #iter, error tolerance is eps and the initial
approximation to the solution vector is xo. If the system of equations is larger than 10 x 10
change the dimension in float.

Introduced and approved.in Meeting of Board of Studies, dated 23/04/2018
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7. ASSIGNMENT -7
Objective: Program to find the largest Eigen value in magmtude and the corresponding Eigen

vector of a square matrix 4 of order # using power method.

8. ASSIGNMENT -8
Objective: Program for Lagrange interpolation

9. ASSIGNMENT -9 _
Objective: Program for Newton divided difference interpolation

10. ASSIGNMENT - 10
Objective: Program for Newton's forward and backward interpolation

11. ASSIGNMENT - 11
Objective: Program for Gauss's central difference interpolation (both backward and forward).

12. ASSIGNMENT - 12
Objective: Program to evaluate the integral of f{x) between the limits @ to b using
Trapezoidal rule of integration based on » subintervals or # + 1 nodal points. The values of g,
b and n are to be read. The program is tested for f{x) = 1/ (1 +x)

13. ASSIGNMENT - 13

Objective: Program to evaluate the integral of f{x) between the limits a to b using Slmpson s
rule of integration based on 2# subintervals or 2n + 1 nodal points and the integrand is written
as a function subprogram. The values of @, b and » are to be read. The program 1s tested for

S =11 +x)

14. ASSIGNMENT - 14 '
Objective: Program to solve an IVP, dy/dx f(x), y(x0) = yo using Euler method The m1t1al
value xp, yo, the final value xf and the step size /4 are to be read. The program is tested for

fley) = -2xy>.

15. ASSIGNMENT 15
Objective: Program to solve an IVP, dy/dx = f(x), y(x0) = yo using classical Runge-Kutta
fourth order method with step size 4, #/2 and also computes the estimate of the truncation
error. Input parameters are: initial point, initial value, number of intervals and the step length
1. Solutions with h, h/2 and the estimate of the truncation error are available as output. The
'tight hand side The program is tested for f{x,y) = -2xy

Text books:
1. Jain MK, S.R.K. Iyengar and R K. Jain, Numerical Methods for Scientific and
Engineering Computation, New Age Publications, 2004. (T1)
2. 8.8. Sastry, Introductory Methods of Numerical Analysis, PHI. (T2)
- 3. E.Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006. (T3)
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Reference books:
1. S.C.Chapra and R. P. Canale, Numerical Methods for Engineers, McGraw Hill, 1985.
. ([RD)
2. CJF. Gerald and P.O. Wheatley, Applied Numerical Analysis, Pearson Education,
Seventh Edition, 2003. (R2)
3. R. W. Hamming: Numerical Methods for Scientists and Engineers, Second Edition,

Dover (R3)
Gaps in the syllabus (to meet Industry/Profession requirements):
POs met through Gaps in the S!llablrs:
Topics beyond syllabus/Advanced topics/Design:
POs met through Topics beyvond syllabus/Advanced topics/Design:

Course Delivery Methods:

CD1 Lecture by use of boards/LCD projectors/QHP projectors

cD2 Assignments/Seminars

CD3 Laboratory experiments/teaching aids

CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training

CDé6 Self- learning such as use of NPTEL materials and internets
CD7 Simulation

Course Evaluation:

Direct Assessment-

Assessment Tool : % Contribution during CO Assessment
Continuous Internal Assessment 60 . 7
Semester End Examination ' 40

Continuous Internal Assessment % Distribution
Day to day performance & Lab files 30 7
Quizl . : . ‘ ‘ - 10 -
Viva-voce : . : 20
End Semester Examination % Distribution
Examination; Experiment Performance 30
Quiz 2 10
Assessment Components C01 | CO2 CO3 CO4 COs
Day to day performance & Lab ﬁles ‘ )
uiz 1
Quiz 2
Viva-voce
‘Examination: Experi'ment Perfdrmance
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Indirect Assessment —
1. Student Feedback on Faculty
2. Student Feedback on Course Qutcome

Mapping Between Course Qutcomes (Cos) and Course Delivery Method

Course Quitcomes Course Delivery Method
COl -

co2
CO3
CO4

Iintroduced and approved in Meeting of Board of Studies, dated 23/04/2018
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COURSE INFORMATION SHEET

Course code: CE 101 _
Course title: ENVIRONMENTAL SCIENCE
Pre-requisite(s): Nil
Co- requisite(s): Nil

Credits: 2

L:2 T: P:

Class schedule per week: 2
Class: B. Tech

Semester / Level: 111 / First
Branch: All

Name of Teacher:

Course Objectives:
This course enables the students:

1

To develop basic knowledge of ecological principles and their applications in
environment.

2

To identify the structure and composition of the spheres of the earth, the only
planet sustaining life.

3

To analyse, how the envu'onment is getting contammated and probable control
mechanisms for them.

4

To generate awareness and become a sensitive citizen towards the changing
environment.,

Course Outcomes:
After the completion of this course, students will able to:

CO1 | Able to explain the structure and functlon of ecosystems and their 1mportancc in
. the holistic environment. /
CO2 | Able to identify the sources, causes, impacts and control of air pollutlon
CO3 | Able to distinguish the various types of water pollution happening in the
environment and understand about their effects and potential péntrol mechanisms
CO4 | Able to judge the importance of soil, causes of contammanon and need of solid
waste management
CO5 | Able to predict the sources of radlatlon hazards and ‘pros and cons of noise
‘ pollution :
SYLLABUS
Module 1: Ecosystem and Environment T [5]

Concepts of Ecology and Environmental science, ecosystem: structure, function and services,
Biogeochemical cycles, energy and nutrient flow, ecosystem management, fate of
environmental pollutants, environmental status and reports on climate change.

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Modale 2: Air Pollution | e
Structure and composition of unpolluted atmosphere, classification of air pollution sources,
types of air pollutants, effects of air poliution, monitoring of air pollution, control methods
and equipment for air pollution control, vehicular emissions and control, indoor air pollution,
air pollution episodes and case studies.

Module 3: Water Pollution I5]
Water Resource; Water Pollution: types and Sources of Pollutants; effects of water pollution;
Water quality monitoring, various water quality indices, water and waste water treatment:
primary, secondary and tertiary treatment, advanced treatments (nitrate and phosphate
removal); Studge treatment and disposal.

Module 4: Soil Pollution and Solid Waste Management 5
Lithosphere — composition, soil properties, soil pollution, ecological & health effects,
Municipal solid waste management — classification of solid wastes, MSW characteristics,
collection, storage, transport and disposal methods, sanitary landfills, technologies for
processing of MSW: incineration, composing, pyrolysis.

Module 5: Noise pollution & Radioactive pollution : N

Noise pollution: introduction, sources: Point, line and area sources; outdoor and indoor noise
propagation, Effects of noise on health, criteria noise standards and limit values, Noise
measurement techniques and analysis, prevention of noise pollution; Radioactive pollution:
introduction, sources, classification, health and safety aspects, Hazards associated with
nuclear reactors and disposal of spent fuel rods-safe guards from exposure to radlatlons
international regulation, Management of radloactlve wastes.

Text books:
1. A,K.De. (3rd Ed) 2008. Env1ronmental Chemistry. New Age Pubhcatlons India Ltd.
[T1]

2. R. Rajagopalan, 2016. Environmental Studies: From Crisis to Future by, 3rd edltlon,
Oxford University Press. [T2]

3. Eugene P. Odum. 1971. Fundamentals of Ecology (Brd ed.) -. WB Sunders Company,
Philadelphia. [T3]

4. C. N. Sawyer, P. L. McCarty and G. F. Parkin. 2002 Chemlstry for Env1ronmental
Engineering and Science. John Henry Press. [T4]

5. S8.C. Santra. 2011. Environmental Science. New Central Book Agency. [T5]

Reference books:
“ 1. D.W. Conell. Basic Concepts of Environmental Chemistry, CRC Press. [R1]
' 2. Peavy, H.S, Rowe, D.R, Tchobanoglous, G. Environmental Engmeermg, Mc-Graw -
Hill International [R2] '
- 3. G.M. Masters & Wendell Ela. 1991, Introductlon to Environmental Engmeermg and
-Science, PHI Publishers. [R3] - '

Gaps in the syllabus (fo meet Industry/Profession requirements):

POs met through Gaps in the Svllabus:
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Topics beyond syllabus/Advanced topics/Design:

POs met through Topics bevond syllabus/Advanced topics/Design

Course Delivery Methods:

CD1 Lecture by use of boards/LCD projectors/OHP projectors N
CD2 Assignments/Seminars N
CD3 Laboratory experiments/teaching aids

CD4 Industrial/guest lectures-

CD5 Industrial visits/in-plant training

CD6 Self- learning such as use of NPTEL materials and internets \I
CD7 Simulation

Course Evaluation:
Direct Assessment-

Assessment Tool

% Contribution during CQ Assessment

Progressive Evaluation

50.

End Semester Examination

50

Progressive Evaluation

% Distribution

Mid Semester Examination - 25
Quizzes 10+ 10
Assignment 5

End Semester Examination

% Distribution

End Semester Examination 50

Assessment Components CcOo1 | CO2 CcO3 Co4 | CO5
Mid Semester Examination v v v

Quiz 1 N N

Quiz2 I NE v N
Assignment v v y A v
End Semester Examination v + v v v

.Indirect Assessment —
1. Student Feedback on Faculty

2. Studcnt Feedback on Course OutcOme

Mapping of Course Qutcomes (Cos) onto Program Qutcomes (POs) and Pr rogram

- Specific Qutcomes (PSOs):

COs | POs PSOs
f 121314 }5]6|7]|819 10 11 12 113 14|15
CO1 1 3 1] 3 ‘ 11111
CO2 1 3 113 241112
CO3 1 3 113 2112
CO4 113 1] 3 21112
CO5 - 1 3 1|3 21112
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) :
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Mapping Between Course Qutcomes (Cos) and Course Delivery Method

Course Qutcomes Course Delivery Method
Col CD1, CD2, CD6
CcOo2 CD1, CD2, CDé6
CO3 CD1, CD2, CDé6
CoO4 CD1, CD2, CDé6
CO5 CD1, CD2, CDé6

P
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COURSE INFORMATION SHEET

Course code: MT 131

Course title: UNDERSTANDING HARMONY
Pre-requisite(s): None

Co- requisite(s): None

Credits:3 L:3 T:0 P:0

Class schedule per week: 3

Class: B. Tech _

Semester / Level: II1/ First

Branch: Production Engineering

Name of Teacher:

Course Objectives

1 Development of a holistic perspective based on self- exploration about themselves
(human being), family, society, and nature/existence.
2 Understanding (or developing clarity) of the harmony in the human being, family,

society, and naturefexistence

Strengthening of self-reflection
4 | Development of commitment and courage to act

(%)

Course Outcomes _
COl | By the end of the course, students are expected to become more aware of

themselves, and their surroundings (family, society, nature); they would become
more responsible in life, and in handling problems

SYLLABUS )
Module 1: Course Introduction - Need, Basic Guidelines, Content and Process for Value
Education
1. Purpose and motivation for the course, recapitulation from Umversal”Human Values-IL.
2. Self-Exploration—what is it? - Its content and process; ‘Natural Acceptance’ and
Experiential Validation- as the process for self-exploration. : T
3. Continuous Happiness and Prosperity- A look at basic Human Aspirations.
4. Right understanding, ‘Relationship and Physical Facility- the basic requlrements for
fulfilment of aspirations of every human being with their correct priority.
5. Understanding Happiness and Prosperity correctly-' A critical appraisal of the current
- scenario » _ ,
;6. Method to fulfil the above human aspirations: understanding and living in harmony at
various levels.
Include practice sessions. to dlSCUSS natural acccptance in human being as the innate
acceptance for living with responsibility (living in relationship, harmony and co-existence) ,
rather than as arbitrariness in choice based on liking-disliking. ?

Introduced and approved in Meeting of Board of Studies, datéd 23/04/2018 -’é;/
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Module 2: Understanding Harmony in the Human Being - Harmony in Myself!
1. Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’.
2. Understanding the needs of Self (‘I and ‘Body’ - happiness and physical facility.
3. Understanding the Body as an instrument of ‘I’ (I being the doer, seer and cnjoyer)
4. Understanding the characteristics and activities of ‘I’ and harmony in ‘P
5. Understanding the harmony of I with the Body: Sanyam and Health; correct appralsal of
Physical needs, meaning of Prosperity in detail.
6. Programs to ensure Sanyam and Health.
Include practice sessions to discuss the role others have played in making material goods
available tome. Identifying from one’s own life.
Differentiate between prosperity and accumulation. Discuss program for ensuring health vs
dealing with disease

Module 3: Understanding Harmony in the Famlly and Society- Harmony in Human-
Human Relationship
L. Understanding values in human-human relationship; meaning of Justlce (nine umversal
values in relationships) and program for its fulfilment to ensure mutual happiness; Trust
and Respect as the foundational values of relationship
2. Understanding the meanmg of Trust; Difference between intention and competence
3. Understanding the meaning of Respect, Difference between respect and differentiation;
the other salient values in relationship
4. Understanding the harmony in the society (society being an extension of family):
Resolution, Prosperity, fearlessness (trust) and co-existence as comprehensive Human
Goals
5. Visualizing a universal harmonious order in society- Undivided Society, Universal
Order- from family to world family. ‘
Include practice sessions to reflect on relationships in family, hostel and institute as extended
family, real life examples, tcacher-student relationship, goal of education etc. Gratitude as a
universal value in relationships. Discuss with scenarios. Elicit examples from students’ lives.

Module 4: Understanding Harmony in the Nature and Existence - Whole eustence as
Coexistence
1. Understanding the harmony in the Nature
2. Interconnectedness and mutual fulfilment among the four orders of nature- recyclablllty
and self-regulation in nature.
3. Understanding Ex1stence as Co-existence of mutually mteractmg units in all- pervaswe
space.
4. Holistic perception of harmony at all levels of existence.
5. Include practice sessions to discuss human being as cause of imbalance in nature (film
- “Home” can be used), pollution, depletion of resources and role of technology etc.

Module 5: Implications of the above Hollstlc Understanding of Harmony on
Professional Ethics

L. Natural acceptance of human values

2. Definitiveness of Ethical Human Conduct

3. Basis for Humanistic Education, Humanistic Constltutlon and Humanistic Universal

Order
4, Competence in professional ethics: a. Ablhty to utilize the professmna] competence for
be augmenting universal human order b. Ability to identify the scope and characteristics of

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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people friendly and eco-friendly production systems, c. Ability to identify and develop
appropriate technologies and management patterns for above production systems.
5. Case studies of ‘typical holistic technologies, management models and production
systems -
6. Strategy for transition from the present state to Universal Human Order:
a) At the level of individual: as socially and ecologically responsible engineers,
technologists and managers
b) At the level of society: as mutual]y enriching institutions and organizations
7. Sum up.
Include practice Exercises and Case Studies will be taken up in Practlcc (tutorial) Sessions
¢.g. to discuss the conduct as an engineer or scientist etc.

Text Books: ‘
1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel
Books, New Delhi, 2010
Reference Books:
Jeevan Vidya: EkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999,
Human Values, A.N. Tripathi, New Age Intl. Pubhshers, New Delhi, 2004,
The Story of Stuff (Book).
The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi.
Small is Beautiful - E. F Schumacher.
Slow is Beautiful - Cecile Andrews
Economy of Permanence - J C Kumarappa
Bharat Mein Angreji Raj - PanditSunderlal
Rediscovering India - by Dharampal
10 Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi
11. India Wins Freedom - - Maulana Abdul Kalam Azad
12. Vivekananda - Romain Rolland (English) .
13. Gandhi - Romain Rolland (English)

090 N LR W

Course Dellveﬂ Methods:

While andlyzing and discussing the topic, the faculty mentor’s role is in pomtlng to cssentlai
elements to help in sorting them out from the surface elements. In other words, help the
students explore the important or critical elements, 7

In the discussions, partlcularly during practice sessions (tutorials), the tmentor encourages the
student to connect with one’s own self and do self- observatlon, self—reﬂectlon, and self-
exploration. :

Scenarios may be used to initiate discussion. The student is encouraged to take up “ordinary”
situations rather than” extra-ordinary™ situations.

Such observations and their analyses are shared and discussed w1th other students and faculty
mentor, in a group sitting.

Tutorials (experiments or practical) are important for the course. The difference is that the
laboratory is everyday life, and practical are how you behave and work in real life.
Depending on the nature of topics, worksheets, home assignment and/or activity are included.
The practice sessions (tutorials) would also provide support to a student in performing actions
commensurate to his/her beliefs. It is intended that this would lead to development of
' commitment, namely behaving and working based on basic human values.

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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It is recommended that this content be placed before the student as it is, in the form of a
foundation course, without including anything else or excluding any part of this tontent,
Additional content may be offered in separae, higher:courses.

Course Evaluation:

Direct Assessment-

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation . 50
End Semester Examination 50

Assessment by faculty mentor: 10 marks

Self-assessment: 10 marks

Assessment by peers: 10 marks

Socially relevant project/Group Activities/Assighments: 20 marks Semester
End Examination: 50 marks

Intreduced and approved in Meeting of Board of Studies, dated 23/04/2018
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COURSE INFORMATION SHEET

Course code: PE 214

Course title: METALLURGICAL AND MATERIALS ENGINEERING
Pre-requisite(s): None

Co- requisite(s): PE 215 METALLURGICAIL AND MATERIALS ENGINEERING LAB
Credits: 03 L:3 T: P:

Class schedule per week: 3

Class: B.Tech

Semester / Level: ITI/ Second

Branch: Production Engineering

Name of Teacher:

Course Objectives:
This course enables the students to:

1 | Examine the properties and structures of materials and get acquainted with
metallographic principles and material characterization techniques.

2 -| Understand the thermodynamics of solids and invariant transformations involved in phase
diagrams, comprehend the construction of iron carbon phase diagram and appreciate the
effects of alloying elements in steel

3 | Analyze the kinetics of phase transformation of steel, understand heat treatment
operations associated with steels and introduced to concept of hardenability

4 | Acknowledge important non-ferrous alloys, polymers and understand their
properties, microstructure, and applications

5 | Introduced to various material testing methods related to its mechanical and
functional properties.

Course Outcomes:
After the completion of this course, students will be'able to:

COL. | Analyze and select various engineering materials for various purposes and
describe the various material characterlzatlon techniques

CO2. | Explain the thermodynamics of -solids, elucidate iron carbon diagram and
identify the effects of alloying elements on steel- /-

Co3. Describe the kinetics involved with steel transformation and understand the
application of various heat treatment operations ’

CO4. | Identify the different types of non-ferrous alloys and explain its properties

CO5. | Apply and explain various methods of material testing procedures
- _ SYLLABUS

Module 1: Introductlon to Matenal Science and Metallurgy i8]

Defimtlon, scope. and: classification of engineering solids; Properties of engmeenng solids
and their applications; Structure of solids — crystalline and non-crystalline; Basics of
crystallography — point/space. lattice, unit cell, crystal system, crystal lattice, and crystal
-structure; Structure of elemental and compound crystal structures with examples;
Crystallographic indexing of - directions and planes, Influence of crystal structure on
properties; Defects in crystalline solids — “definition, classification and examples of
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dimension-wise crystal defects: Macroscopic symmetry elements; Influence of crystal defects
on engineering properties; Solid solutions; Synthesis of solids by different routes — from
vapour, melt or solids; Solidification of pure and alloyed systems; Evolution and concept of
macrostructure — mono and polycrystalline aggregates; Principles of metallography — sample
selection, preparation and examination; Optical or light microscopy; Interpretation of optical
microstructure; Standard techniques of material characterization — structural examination;
Standard techniques of material characterization — compositional analysis.

Module 2: Phase Diagrams and Fe-C cquilibrium Diagram B [10]

Thermodynamics of solids: component, phase, thermodynamic system - single and
multicomponent, specific heat, enthalpy, entropy, Free energy concept - Gibbs and Helmholz
energy; Condensed and uncondensed systems; Gibbs phase rule and degree of freedom —
examples and application; Phase equilibrium and phase transformations; Invariant and non-
invariant phase changes; Binary phase diagrams — miscible, immiscible and partially miscible
Systems; I[somorphous system; Utility of phase diagram; Phase diagrams with invariant
transformations involving a liquid phase— peritectic, eutectic, syntactic, monotectic and
metatectic; Phase diagrams showing solid state phase invariant transformations;
Interpretation of microstructural evolution in binary systems using phase diagrams — effect on
properties; Iron-carbon and iron-cementite equilibrium diagram; Definition and
microstructure of steel and cast iron; Important phase transformations in steel; Classification
of plain carbon steel and cast iron, Properties and utility of steel and cast iron; Effect of
alloying elements on steel; Alloy steel — main classes and application; Important non-ferrous
alloys and applications — aluminium and copper based alloys; Distinction from steel and
ferrous alloys; Strengthening mechanisms of ferrous and non-ferrous alloys '

Module 3: Transformation curve and Heat Treatment Methods " [10]

Kinetics of phase transformation — mechanism of solute transport, Diffusion; Shear;
Isothermal decomposition of austenite - in  steel (TTT diagram); Non-isothermal
decomposition of austenite in steel (CCT diagram); Homogeneous and,,fI-/Ieterogeneous
Nucleation Mechanism and Growth — Thermodynamics and kinetics; Heat tfeatments of steel
— annedling, normalizing, hardening and tempering; Special heat treatménts of steel (TMT,
Austempering, Martempering, etc.); Concept of hardenability of steel, Jominy hardenability
test; Mechanism of hardening of steel; Cold working and hot working; Strain hardening;
Annealing of cold worked alloys - recovery, recrystallization and grain growth; Surface
hardening, case hardening and surface engineering of steel; Heat treatment furnaces — types,
uses and special features, Ovens, Heating elements, Temperature controllers and principles;
Quenching and quenchants — process, stages and equipment, Heat treatment defects — types,
causes, effects, precaution and remedies, Inspection and control -

Module 4: Types of Alloys and applications [6]

Types and application of plain and alloyed cast iron — grey, spheroidal graphitic, white and
malleable cast iron; Heat treatment and microstructure; Important non-ferrous alloys — Al
Cu, Pb, Zn, Ti, Mg and Ni based alloys; Heat treatments, Important properties and
applications; Composition, microstructure, properties and classification of various grades of
stainless steel, maraging steel and superalloys, Heat treatments, Applications; Engineering

- ceramics — classification, fabrication, structure and properties; Important ceramics —

&
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refractory, glass, clay, cutting tools and functional ceramics; Engineering polymers:
synthesis, structure and classification; Engineering properties; Applications

Module 5: Material Testing methods [6]

Testing of mechanical properties I: Surface (hardness, friction) and bulk (under tension and
compression) mechanical properties, Definition and types of wear, Classification of
mechanical properties — definition and units; Testing of mechanical properties 1I: Fatigue,
impact, creep — definition, types and significance, Various combinations of important
mechanical properties and testing, Review of failures; Functional properties: Thermal
conductivity, Electrical conductivity, Emission — photo and thermoelectric, Magnetism,
Topography, Colour, Reflection, Surface energy, Weiting, Catalysis, Adhesion/cohesion;
Corrosion and oxidation properties and testing, Types, Conditions, Laws, Thermodynamics
and kinetics, Prevention; Case studies of engincering failures due to stress, wear, erosion,
fatigue cycles, thermal cycles, corrosion, oxidation, creep, efc.

Text Books:

1. V.Raghvan, Matenal Science and Engineering, Prentice Hall India (T1)

2. William D. Callister Jr., Materials Science and Engineering, Wiley Publication (T2)
3. Y. Lakhtin, Physical Metallurgy (T3)

4. J.F. Shackelford — Introduction to Materials Science and Engineering — (T4)

5. R.E.Reedhill — Physical Metallurgy Prmc:1ples —(T5)
Reference

1. George Dieter, Physical Metallurgy, McGraw Hill Education (R1)

2. B.D. Cullity, Elements of X Ray Diffraction, Pearson Education (R2)

Gaps in the syllabus (to meet Industry/Profession reguiréments):

Study of Advanced Materials, Nano Materials, Non-Destructive Testing methods

POs met througil Gaps in the Syllabus:
PO 1-5

Topics bevond ﬂllabuslAdvanced tomclees:gn'

Electrical, Optical, Thermal, Magnetic and Electrical properties of matenals Composites,
Degradation of Materials, Environmental and Societal C0n51derat10ns ‘in Material Science.
Powder Metallurgy, Plastic Technology

POs met through Toplcs bexond sxllabus/Advanced tognclees:gn
PO 1-5,11-12 . .

gqgrsé Delivery Methods:

CDI1 Lecture by use of boards/LCD prO_]BCtOI'S/OHP projectors o
cD2 Assignments/Seminars _ _ : y
CcDh3 Laboratory experiments/teaching aids ' '
CD4 . - | Industrial/guest lectures

CD5 Industrial visits/in-plant training s
| CD6 - Self- learning such as use of NPTEL materlals and internets _ B
CD7 ‘Stmulation -
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Course Evaluation:

Direct Assessment-

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination 50
Progressive Evaluation % Distribution
Mid Semester Examination . 25
uizzes 10+10
Assignment 5
End Semester Examination % Distribution
End Semester Examination ' 50
Assessment Components (8{6) ] CO2 CO3 | CO4 CO5
Mid Semester Examination \ v
Quiz [ Vv v
Quiz 2 vV V v
Assignment \ v y v Vv
End Semester Examination v y v v Y

Indirect Assessment -
L. Student Feedback on Faculty
2, Student Feedback on Course Outcome

Mapping of Course Outcomes Cos) onto Program Outcomes (POs) and Program
Specific Qutcomes (PSOs): ‘ :

COs |POs | PSOs
J1 2 |3 f4 |5 [6 [7 [8 [9 |10 Ju1 J127]1 [2 [3
co1 3 12 |2 |3 2 3 |1 3 3 13 13
Cco2 343 (3 |13 |1 [2 (2 2 13 3 ]2 |3
COo3 3 13 [2 |3 1 1 1 2 I 3 12 |3
Co4 13 |3 |2 |3 (2 (3 (3 |t 21 T2 12 T2 [3 [3
COs 3 (3 |2 (3 {3 |1 2 |2 2 2 92 12
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Outcomes (Cos) and Course Delivery Method
Course Outcomes Course Delivery Method
CO1 CD1,CD2,CD 6
coz2 - CD1,CD2,CD 6
Cco3 CDI1,CD2,CD6
[ co4 CD1,CD2,CD 6
CO5 CD1,CD2,CD 6 .
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COURSE INFORMATION SHEET

Course code: PE 215

Course title: METALLURGICAL AND MATERIALS ENGINEERING LAB
Pre-requisite(s): None

Co- requisite(s): PE 214 METALLURGICAL AND MATERIALS ENGINEERING
Credits: 1.5 L0 T:0 P:3

* . Class schedule per week: 3 '

Class: B.Tech

Semester / Level: ITI/ Second

Branch: Production Engineering

Name of Teacher:

Course Objectives:
This course enables the students to:

1 | Get acquainted with basics of process metallurgy

2 | Impart knowledge and skill to use tools, equipment, and measuring instruments
related to metallographic study '

3 | Analyze microstructure of metals/alloys (ferrous/non-ferrous)

4 | Conduct heat treatment processes and analyze various factors related to those
processes

5 | Get introduced to modern metallographlc testing method

Course Quitcomes: ‘
At the end of the course, a student should be able to:

CO1 | Learn how to prepare samples for metallographic study

CO2 [ Use tools, equipment, and measuring instruments related to metallographlc study

CO3 | Analyze microstructure of metals/alloys (ferrous/non-ferrous)

CO4 | Conduct heat treatment processes and analyze various factors related to those
processes

CO5 Understand and explam non—conventlonal metallographlc testmg methods

SYLLABUS

LIST OF EXPERIMENT:

e

Experiment 1: Study of Metallurgical Microscope

Objective: To study the Working of metallurgical microscope

Experiment 2: Sample Preparation (ferrous alloy) for metallography
Objective: To prépare the sample for microstructure study of mild steel specimen containing

.0.1% carbon
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Experiment 3: Microstructure sfudy
Objective: To Observe the microstructure of mild steel specimen (0.1% Carbon) through

metallurgical microscope

Experiment 4: Effect of quenching media on microstructure

Objective: To study the effect of quenching media on the hardness of steel speclmens

containing 0.2, 0.4, 0.6, 0.8 and 1.0% carbon

(a) Heat treatment and cooling in different quenching media viz. furnace cooling, air cooling,
water cooling and oil cooling

(b) Observation of the microstructure through metallurgical microscope

Experiment 5: Effect of time of heat treatment on material property

Objective: To study the effect of period of time of heat treatment on the hardness of steel
specimens containing 0.2, 0.4, 0.6, 0.8 and 1.0% carbon

(a) Calculation of optimum period of heat treatment for maximum hardness

{b) Observation of the microstructure through metallurgical microscope

Experiment 6: Effect of temperature of heat treatment on material property

Objective: To study the effect of temperature on the hardness of steel specimens contammg

0.2, 0.4, 0.6, 0.8 and 1.0% carbon

(a) Calculation of optimum temperature for heating the steel specimens for maximum
hardness : ' :

(b) Observation of the microstructure through microscope

Experiment 7;: Effect of tempering temperature on Steel
Objective: To study the effect of tempering temperature on the proﬁerties of water quenched

steel

Experiment 8: Effect of tempering time on Steel

Objective: To study the effect of tempering time on the properties of water quenched steel

Experiment 9: Jominy end-quench test

Objective: To conduct J ominy End Quenching test on a mild steel specimen.

Experiment 10: Non-ferrous alloy sample preparation

Objective: To prepare the sample for study of microstructure of Aluminum Alloy.
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Experiment 11: Non-ferrous alloy microstructure study
Objective: To Observe the microstructure of Aluminum alloy through Metallurgical

microscope.

Experiment 12; Recent methods for microstructure and materials property analyms
Objective: To Demonstrate the basic principle and working of modern testing methods such

as XRD, SEM, TEM

Books recommended:

TEXT BOOK

1. V.Raghvan, Material Science and Engineering, Prentice Hall India (T1) -

2. William Callister, Materials Science and Engineering, Wiley Publication (T2)
3. Physical Metallurgy, Y. Lakhtin, CBS Publishers India (T3)

4. Vijendra Singh, Physical Metallurgy, Standard Publishers (T4)

REFERENCE BOOK
1. George Dieter, Physical Metallurgy, McGraw Hill Education (Rl)
2.B.D. Cullity, Elements of X Ray Diffraction, Pearson Education (R2)

Gaps in the syllabus (to meet Industry/Profession requirements):
Metallurgy Laboratory experiments are majorly demonstration of different processes. Scope
for individual practices is limited. :

POs met through Gaps in the Syllabus:
PO9,PO 10 -

Topics beyond syllabus/Advanced topics/Design:
Heat Treatment for non-ferrous metals/alloys, Latest techniques ip* destructive/non-

destructive testing of materials

POs met through Tomcs beyond sxllabus/Advanced topmlees:gn
PO 12 ,

Course Delivery Methods: '

Chl Lecture by use of boards/L.CD projectors/OHP projectors v
CcD2 ‘| Assignments/Seminars _
CD3 Laboratory experiments/teaching alds v
CD4 Industrial/puest lectures )
CDs5 Industrial visits/in-plant training
CD6 Self- Jearning such as use of NPTEL materials and internets
| CD7 Simulation ' :
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Course Evaluation:

Direct Assessment-

Assessment Tool Y Contribution during CO Assessment
Continuous Internal Assessment 60
Semester End Examination . 40.

Continuvous Internal Assessment

% Distribution

Day to day performance & Lab files 30
Quiz 1 10
Viva-voce 20
End Semester Examination % Distribution

Examination: Experiment Performance 30
Quiz 2 10
Assessment Components co1 co2 CO3 CO4 CO5
Day to day performance & Lab files ¥ v v N v
Quiz 1 v v
Quiz 2 v v N
Viva-voce N N v v v
Examination: Experiment Performance y ¥ v v N
Indirect Assessment — :

1. Student Feedback on Faculty .

2. Student Feedback on Course Qutcome

e

Magpmg of Course Qutcomes {Cos) onto Program QOutcomes ggo;y and Program

Sgeclﬂc Qutcomes (PSOs):

COs Pos / PSOs
112 (3[4{516]7[78T7 9 10 117 12 11 2 |2
CO1 3 3 1 1 1 1
CO2 2 3 2 1 1 1
CO3 .2 2 2 |2 |2
CO4 3 2 2 12 12
CO5 2 3 3 2 2 2 12 |2 |2
I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Outcomes (Cos) and Course Delivery Method
Course Qutcomes Course Delivery Method
~_CO1 CD1
Cco2 CD1, CD3
CO3 CD1, CD3
CO4 CD1, CD3
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
ised and approved in Meeting of Board of Studies, dated 21/06/2021
Page 43 of 269




COURSE INFORMATION SHEET

Course code: PE 203

Course title: OPERATIONS RESEARCH
Pre-requisite(s): Nil

Co- requisite(s): Nil

Credits: 3 .3 T0 P:0O

Class schedule per week: 3

Class: B. Tech

Semester / Level: II1/ Second

Branch: Production Engineering

Name of Teacher:

Course Objectives
This course enables the students to:

1 Apply the techniques of operations research in industrial engineering problems.,

2 | Formulate a real-world industrial problem as a mathematical programming model

3 Understand the simplex method for linear programming and perform iterations of it by
hand

4 Solve specialized linear programming problems like the transportation and assrgnment
problems

5 Operations research helps in solving problems in different environments that needs
decisions, such as sequencing, queuing and games theory.

Course Outcomes
After the completion of this course, students will be able to:

CO1 | Understand how to ftranslate a real-world problem, given in words into a
mathematical formulation.

CO2 | Formulate and solve cngmeermg and managerial situations as LPP. <

CO3 | Formulate and solve engineering and managerial situations as tran5portat1on and
assignment problems

CO4 | Apply Sequencing and Queuing theory for performance evaluatlorr of engineering and
'ma@gcment system. - s

CO5 | Solve: cngmeermg and managerlal decision theories problems by Game Theory

SYLLABUS

Module 1: Introduction: -~ - 8]
Importance of Operation Research, Methodology, Characteristics, Scope, Application and
Limitation of Operations Research '
Requirement of LP, Basic Assumptions, Mathematical formulation of the of LP, Graphical
solution; numerical problems based on these methods.

Module 2: Linear Programming: ' [8]

Analytical Methods Simplex method, Big-M method, concept of dual1ty, numerical problems
based on these methods (preferably industrial engmeermg-based problems)
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Module 3: Transportation & Assignment Model 9]
Basic feasible solution by different methods (North west corner method, least cost method,
Vogel’s approximation method), finding optimal solutions (MODI method), unbalanced
transportation problems; numerical problems based on these methods (preferably industrial
engincering-based problems) .

Balanced and unbalanced assignments, travelling sales man Problem; numerical problems
based on these methods (preferably industrial engineering-based problems)

Module 4: Sequencing and Queuing Model I8]
Processing of n jobs through two machines, processing # jobs through three machines;
Processing of 2 jobs through m machines —graphical method, numerical problems based on
these methods : ‘ ' .

Basis of Queuing theory, elements of queuing theory, Kendall’s Notation, Operating
characteristics of a queuing system, Classification of Queuing models, Quening system and
their characteristics of M/M/1/FIFO/ Queuing system

Module 5: Games Theory _ 7]
Introduction, Characteristics of Game Theory, Two Person, Zero sum games, Pure strategy.
Dominance theory, Mixed strategics (2x2, mx2), Algebraic and sub games methods.

Text books:
1. Operations Research, (Revised Edition), D.S. Hira, P.K. Gupta, S. Chand & Company
Ltd, 2014 [T1] :
2. Quantitative Techniques Vol I and Vol il, L. C. Jhamb, Everest Publishing House
[T2] _
3. Operations Research, - Kanti Swarup, P. K. Gupta and Man Mohan, Sultan Chand &
Sons [T3] g
Reference books: : '
1. Operations Research an Introduction —Hamady A. Taha, Prentice Hall.»f[/Rl] .
2. Introduction to Operations Research, e, Frederick S. Hillier, Gcrffld J. Lieberman,
Bodhibrata Nag and Preetam Basu, McGraw Hill [R2]

/
S s

Gaps in the syllabus (to meet Industry/Profession re uirements);
Revised Simplex, Integer programming, other queuing models; Decision theory, Goal
programming, Dynamic programming, Non-linear programming and Simulation. These topics are
to be covered in an advanced course.

POs met through Gaps in thé Syllabus:

POs 1-3, 12

To ics beyond syllabus/Advanced topics/Desion:
Advanced Operation Research

POs met through Topics bevond : llabus/Advanced topics/Pesien:

POs1,3,5,7,12

Introduced and approved in Meeting of Board of Studies, dated 23/04/_2018
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Course Delivery Methods:

CD1 Lecture by use of boards/LCD prOJectors,’OI-IP projectors v
CD2 Assignments/Seminars v
CD3 Laboratory experiments/teaching aids v
Ch4 Industrial/guest ectures
CD5 Industrial visits/in-plant training ‘
CD6 Self- learning such as use of NPTEL materlals and internets Y
CD7 Simulation
Course Evaluation:
Direct Assessment-
Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination 50
Progressive Evaluation % Distribution
Mid Semester Examination - 25
Quizzes 10+10
Assignment )
End Semester Examination % Distribution
End Semester Examination 50
Assessment Components CO1 Cc02 CO3 C0O4 CO5
Mid Semester Exammatlon v y
Quizl \ v _
Quiz 2 v v v
Assignment \ v v v v
End Semester Examination v v \1 N V

Indirect Assessment —
1. Student Feedback on Faculty
2. Student Feedback on Course Outcome

Mapping of Course Qutcomes (Cos _onto Program 'Outcom‘es: 0s) and Program

Specific Qutcomes SOs_:

Cos POs PSOs

- 1{2|3|4[516|7|8]09 10 11 12 {13 |14 [ 15
CO1 31313 1 1 11 1 3 13 13 13
co2 31331 1|1 [11{2 2 2 3 [2 |3
CO3 31312 1 1 12 1 | 3 [|3-[(2 |3
CO4 31211 1 1 1] 2 2 2 |13 |3 (3
cos | 31|21 1 2 2 2 13 13 |3

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Mapping Between Course Outcdmes (Cos) and Course Delivery Method

- Course Outcomes Course Delivery Method

CO1 ' CD1, CD2, CD3, CDé6
co2 CD1, CD2, CD3, CD6
COo3 CD1, CD2, CD3, CDé6
Co4 CD1, CD2, CD3, CD6
COs5 CDI, CD2, CD3, CD6
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COURSE INFORMATION SHEET

Course code: ME 203 _

Course title; FLUID MECHANICS AND HYDRAULIC MACHINES
Pre-requisite(s): BASIC OF PHYSICS, CHEMISTRY AND MATHEMATICS
Co- requisite(s): Nil

Credits: 3

L:3, T:0,P: 0

Class schedule per week: 3
Class: B. Tech

Semester / Level: IIT1 / Second
Branch: Production Engineering
Name of Teacher:

Course Objectives
This course enables the students:

1

To present a comprehenswe and rigorous treatment of classical ﬂllld mechanics while
retaining an engineering perspective.

2

To lay the groundwork for subsequent studies in such fields as analysis of various
fluid flow devices and energy conversion systems and to prepare the students to
effectively use Fluid mechanics theory in the practice of engineering.

To develop an intuitive understanding of Fluid mechanics by emphasizing the
engineering and engineering arguments.

To present a wealth of real-world engineering examples to give students a feel for
how Fluid mechanics is applied in engineering practice.

Course Outcomes
After the completion of this course, students will be:

COl | Outline the concepts of. continuum, system of control volume, ﬂu1d and flow
properties.

CO2 | Apply the approprlate fundamental laws of fluid statics, dynamlcs to various fluid
devices.

€03 | Analyse various fluid static, dynamics problems. ;

CO4 | Evaluate the performance of various fluid static, dynam1c devices, hydraulic
machines.

CO5 | Create design of 51mple fluid ﬂow devices usmg conventlonal methods and modern
tools.

N SYLLABUS
Module 1: Fluid Statics ' ' [7]

Concept of continuum and physical properties of fluids, specific gravity, viscosity surface
Tension, vapor pressure. Buoyancy force and Metacentric height. Measurement of pressure- -
Piezometer, U-tube and differential tube manometers, Burdon pressure gauge, electronic
pressure sensors and transducers. - :
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Module 2: Fluid Kinematics _ ' 9]

Fluid kinematics: Eulerian and Lagrangian description of fluid flow, stream function and
velocity potential function. Stream line, path line and streak lines and stream tub.
Classification of fluid flows-steady & umsteady, uniform, non-uniform, laminar, turbulent,
rotational, and irrotational flows, Reynolds transport theorem, equation of continuity. Fluid
dynamics: Surface and body forces —Euler’s and Bernouili’s equations for flow along a
stream line, momentum equation and its. Buckingham's pi theorem and Rayleigh's method,

Module 3: Closed Conduit Flow 1|
Reynold’s experiment- Darcy Weisbach equation, Minor losses in pipes- pipes in series and
pipes in parallel- total encrgy line-hydraulic gradient line. Measurement of flow, pitot-static
tube, venturimeter, orifice meter, Flow nozzle, Turbine flow meter. Concept of Boundary
layer, separation of boundary layer and its control.

Module 4: Hydraulic Turbines : [10]

Hydrodynamic force of jets on stationary and moving vanes, velocity diagrams, work don
and efficiency Classification of turbines, impulse and reaction turbines, Pelton wheel, Francis
turbine and Kaplan turbine-working proportions, work done, efficiencies, hydraulic design,
draft tube theory and functions and efficiency. Performance of hydraulic turbines, geometric
similarity, unit and specific quantities, characteristic curves, governing of turbines, selection
of type of turbine, cavitation, surge tank, water hammer. Hydraulic Turbine test standards,

Module 5: Hydraulic Pumps 71
Cenfrifugal pumps: Classification, working, work done, manometric head, losses and
efficiencies, specific speed, pumps in series and parallel, performance characteristic curves,
NPS, Model studies, Reciprocating pumps, working, discharge, slip, indicator diagrams.
Hydraulic Pump test standards. '

Text books: o
1. Hydraulics, fluid mechanics and Hydraulic machinery MODI and SETH. .(T1)
2. Hydraulic Machines by Jagdishlal.(T2) _
3. Fluid Mechanics, Fundamentals and Applications (in SI Unit) by Yunus A. Cangel -
~ and John M. Cimbala, McGraw Hill. .(T3)

Reference books: 7 , '
1. Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, Kotaria& Sons. (R1)
2. Fluid Mechanics with Engineering Application by J.B. Franzini and Finnemore,
McGraw Hill. (R2)
_ 3. Fluid Mechanics by V. L. Streeter. R3)

Online Resources
* https://www.youtube.com/watch?v=fa0zHI6nL Uo
*  hitps://www.youtube.com/watch?v=XGnGBo-FrlA
* . http://engineeringvideolectures.com/video/15763

Gaps in the syllabus (to meet Industry/Profession re uirements):
Analysis of different transient fluid flow systems/devices. Outline of various CFD software used
in industries, '
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POs met through Gaps in the Syilabus:
POs1-5,12

Topics beyond syllabus/Advanced topics/Design:

POs met through Topics beyond syllabus/Advanced topics/Design:

Course Delivery Methods:

CD1 Lecture by use of boards/LCD projectors/OHP projectors N
cn2 Assignments/Seminars v
CD3 Laboratory experiments/teaching aids v
CD4 Industrial/guest lectures
CD5 Industrial visits/in-plant training
CD6 Self- learning such as use of NPTEL materials and internets y
CD7 Simulation ‘
Course Evaluation:
Direct Assessment-
Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination : .50
Assessment Tool % Contribution during CO Assessment
Mid Sem Examination Marks - 25
End Sem Examination Marks : 50
Quiz (s) : 10+10
Assignment : 5
Assessment Components CO1 CO2 CO3 CO4 {-CO5
Mid Sem Examination v oo v '
End Sem Examination v i v v v
Quiz-1 v v
Quiz-2 . : v v
Assignment/Assignment by v v v v v
the teacher '
Indirect Assessment —
1, Student Feedback on Faculty
2.-Student Feedback on Course Outcome
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018 (M
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Mapping of Course Outcomes (COs) onto Program Qutcomes (POs) and Program
Specific Outcomes (PSOs):

COs POs PSOs
1124145167819 10 i1 12 |13 |14 |15
CO1 3 [3[3]3 1 2 1 1 1
CO2 31313212 2 12 i1 1
CO3 31313 (212 2 |1 1 1
CO4 31313122 2 1 1 2 |12 11 1
COs5 312121212 2 1 1 2 |2 |1 1
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Qutcomes (COs) and Course Delivery Method
Course Qutcomes Course Delivery Method
cOl CD1,CD2,CD3, CD 6
cO2 CD1,CD2,CD3,CD 6
CO3 CD1,CD2,CD3,CD 6
CO4 CD1,CDb2,CD3,CD 6
CO5 CDl1, CD2,CD3,CD 6
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COURSE INFORMATION SHEET

Course code; ME 204

Course title: MECHANICAL ENGINEERING LAB - I
Pre-requisite(s):

Co- requisite(s):

Credits: 1.5 L:0, T:0,P: 3

Class schedule per week: 3

Class: B. Tech

Semester / Level: III / Second

Branch: Production Engineering

Name of Teacher:

Course Objectives

This course enables the students to:

1 | Make student familiar with modern and conventional tools for material testing.
2 | Present real-world engineering examples of solid mechanics.

Course Outcomes

At the end of the course, a student should be able to:

CO1 | Examine the hardness of materials (Hard steel and mild steel).

CO2 | Evaluate the tensile and impact strength of materials.

CO3 | Validate truss analysis for redundant truss and statically indeterminate trusses
results experimentally. :
CO4 | Analysis of rods.

CO5 | Compare the properties of two different lifting machines (Self-locking system) _

SYLLABUS
LIST OF EXPERIMENT:

1. EXPERIMENT -1
Objective: To determine Brinell hardness number of mild steel

2. EXPERIMENT 2
Objective: To determine, Rock:well hardness number (HRC Scale) of hard steel.

3. EXPERIMENT -3
~Objective: To determine the tensile strength of mild steel

' 4. EXPERIMENT - 4 |
Objective: To dgtermine the impact strength of hard steel using conventional method.

5. EXPERIMENT -5
Objective: To determine impact strength of mild steel using computer aided system.

Introduced and approved in Meetmg of Board of Studles, dated 23/04/2018 : '
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6. EXPERIMENT -6
Objective: To determine forces in members of statically determinant truss

7. EXPERIMENT -7
Objective: To determine forces in members of statically indeterminant truss

8. EXPERIMENT -8
Objective: To determine the property of proving ring

9. EXPERIMENT -9
Objective: To determine shear force in a simply supported beam

10. EXPERIMENT - 10
Objective: To determine bending moment in simply supported beam

11. EXPERIMENT - 11
Objective: To determine the modulus of rigidity of a shaft using Torsion test:

12. EXPERIMENT - 12
Objective: To determine the properties of Screw Jack

13. EXPERIMENT — 13
Objective: To determine the properties of Worm and Worm Wheel

Text Books:
1. Engineering Mechanics: Statics and Dynamics by Shames and Rao (T1)
2. Strength of Materials by S.S.Rattan. (T2)

Reference Books: ) ‘
1. Mechanics of Materials by S. Timoshenko and James M. Gere. (R1) S

Gaps in the syllabus (to meet Industry/Profession reguirements):

POs met throngh Gaps in the Syllabus:
Topics beyond syllabus/Advanced topies/Design:
POs met through Topics .bt_a'xond syllabus/Advanced topics/Design:

Course Delivery Methods:

CD1 Lecture by use of boards/L.CD projectors/OHP projectors Vv
CD2 Assignments/Seminars

CD3 Laboratory experiments/teaching aids_ v
CD4 Industrial/guest lectures

CD5 - Industrial visits/in-plant training :

CDé6 Self- learning such as use of NPTEL materials and infernots

CD7 Simulation '

Revis nd approved in Meeting of Board of Studies, dated 21/06/2021
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Course Evaluation:

Direct Assessment-

Assessment Tool

% Contribution during CO Assessment

Continuous Internal Assessment

60

Semester End Examination

40

Continuous Internal Assessment

% Distribution

Day to day performance & Lab files 30
Quiz 1 10
Viva-voce 20

End Semester Examination % Distribution
Examination: Experiment Performance 30
Quiz 2 10

Assessment Components

Co1 CO2 Cco3 CO4 COs5

Continuous Internal Assessment

End Semester Examination

v v v v v
v \l v v v

Indirect Assessment —
1. Student Feedback on Faculty
2. Student Feedback on Course Outcome

Mapping of Course OQutcomes (Cos) onto Program Qutcomes (POs) and Program

Specific Quicomes (PSOs):

COs POs’ PSOs
1123141516171 8[]9] 10 11 12 {13 |14 [15
ot 11| 1[3]3 313 3 A2 11 |2
Cco2 1132313 3131 3 12 41 |2
CO3 3131313 1/3 3134 3 2 11 |1
C0o4 3.0313]13.13 313 3 2 11 |1
CO5 313131311 313 3 2 |1 |1
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Qutcomes {Cos) and Course Delivery Method
” Course Outcomes Course Delivery Method
CO1. CD1,CD3
co2 CD1,CD3
CO3 CD1, CD3
COo4 CD1, CD3
COs5 CDI1, CD3
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
vised and approved.in Meeting of Board of Studies, dated 21/06/2021 .
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COURSE INFORMATION SHEET

Course code: ME 205

Course title: STRENGTH OF MATERIALS

Pre-requisite(s): BASICS OF MECHANICAL ENGINEERING, MATI—IEMATICS
COURSE WITH ORDINARY DEFERENTIAL EQUATIONS

Co- requisite(s):

Credits: 4

L:3,T:1,P:0

Class schedule per week: 4
Class: B. Tech

Semester / Level: III / Second
Branch: Production Engineering
Name of Teacher:

Course Objectives
This course enables the students to:

1

Understand the nature of stresses developed in structural members such as beams,
shafts, curved bars, cylinders and spheres for various types of simple loads.

2

Calculate the elastic deformation and deflection occurring in various simple geometrres
for different types of loading,

Course Outcomes
Afier the completion of this course, students will able to:

CO1

Understand the basic Strength of Materials theorems and to apply the concept in
structural problems.

CO2

Analyze different structural bodles viz. beam, column, circular rlng, cylinder and
rotating disc. :

CO3

Evaluate the influence of various geometric and loading parameters of structural
bodies.

CcO4

Compare the results obtamed from bending theory of beam and strain energy
method of structural problems. /

Cos5

'Create new ideas in the field of Solid Mechanics and Desrgn

Module: 1

SYLLABUS

Stress at a point on a plane, Stress transformation equation, Principal stresses, Mohr’ s circle

of stresses,

Module; 2

Straln transformation equatlon principal strain, strain rosette.

Types of Beam, Types of loadmg and support, Relationship between Shear force, Bending
Moment and intensity of loading, SFD, BMD, Point of Contraflexure, second moment of
~ area, paralle]l axes theorem, Bending stress and shear stress in beam.

Cl(/ Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Module: 3

Deflection of Beam, Double integration method, Macaulay’s method, Moment area method,
Buckling of column. Strain energy method, Castigliano’s theorem, application of energy

method on different types of beam and thin circular ring.

Module: 4

Torsion of circular shafts, Shear Centre: Theory of shear flow, shear flow diagrams and shear

centre for thin walled symmetrical sections, Bending of curved beams: Beams of small and

large initial curvature, evaluation of circumferential stresses.

Module: 5

Thin and thick cylinders: Radial and circumferential stresses, stresses produced due to shrink

fit. Rotating Disc: Stresses in disc of uniform thickness and uniform strength.

Text Books:
1. Strength of Materials by E J Hearn. (T1)
2. Strength of Materials by S.S.Rattan. (T2)
Reference Books:
1. Mechanics of Materials by S. Timoshenko and James M. Gere. (R1)
2. Strength of Materials by Ryder. (R2)
3. Advanced Mechanics of Material by Seely & Smith (R3)

Gaps in the syllabus (to meet Industry/Profession requirements):

Combined stresses

POs met through Gaps in the Syllabus:
POs 1-5

Topics beyond syllabus/Advanced topics/Design

POs met through Topics beyond svilabus/Advanced togicleesign'

Course Delivery Methods:

CDl1 Lecture by use of boards/LCD prOJectors/OHP projectors \
CcD2 Assignments/Seminars V
CD3 Laboratory experiments/teaching aids \
CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training

CD6 Self- learning such as use of NPTEL materlals and mtemets ¥
CD7 Slmulatlon

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Course Evaluation:

Direct Assessment-
Assessment Tool % Contribution during CO Assessment

Progressive Evaluation 30
End Semester Examination 50

Progressive Fvaluation % Distribution o i
Mid Semester Examination 25
Quizzes 10+10
Assignment 5

End Semester Examination % Distribution

End Semester Examination 50

Assessment Components CO1 CO2 C0O3 CO4 COs
Mid Semester Examination y v
Quiz 1 v v

uiz 2 v v ¥

Assignment K ¥ y y y
End Semester Examination v v v v v

Indirect Assessment — .
1. Student Feedback on Faculty !
2. Student Feedback on Course Outcome ) I

Mapping of Course Qutcomes {Cos) onto Program Outcomes (POs) and Program
Specific Qutcomes (PSOs): '

COs POs ' PSOs
112 (13(4[5]6|7.18T09 10 11 12 113114 )15
COl 312 1 1 1 1 1 2 . 201212
co2 313|212 1 1 2 2712112
CO3 313213 1 1 2 ;2 21112
CO4 33133 1] 1 2| 1 J 2 211 (2
CO5 3712131312 1 1 1] 2 1.1 2 2112
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)-
Mapping Between Cours;é Outcomes (Cos) and Course Delivery Méthod
Course Qutcomes Course Delivery Method
CO1 CD1,CD2,CD 6
' CO2. CD1,CD2,CD 6
CO3 CD1,CD2,CD 6
CO4 ' : CD1,CD2, CD 6
CO5 CDI1,CD2,CD 6
Introduced and approved in Meeting of Board of Studieé, datgd 23/04/2018
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COURSE INFORMATION SHEET

Course code: IT 202

Course title: BASIC IT WORKSHOP
Pre-requisite(s): Nil

Co- requisite(s): Nil

Credits: 1 L0 T0 P:2

Class schedule per week: 2

Class: B.Tech,

Semester / Level: III / Second
Branch: All

Name of Teacher:

Course Objectives:
This course enables the students to:

1 Understand and use the basic MATLAB ﬁmc’nons and understand its environment
and variables

Know about handling operations and advanced features like menus and toolbars

Implement programs with the use of arrays, strings and graphical data representations

Understand Python, Data Types, Operators, Arrays

TN

Implement Functions and loops, object-oriented programming using Python

Course Outcomes:
At the end of the course, a student should be able to:

CO1 | Apply features of MATLAB and algorithms to solve problems

CO2 | Develop application programs with the help of various tool boxes avallable in
MATLAB

CO3 | Apply data analysis through graphical data representations

,/’

CO4 | Implement programs with the use of arrays, strings in MATLAB

CO35 | Implement Functions and loops, using Python :

SYLLABUS

Module I: Introduction to MATLAB and Basics Part I
Introduction, Advantage, Disadvantage of MATLAB, MATLAB Environment, Variables
and Array, Built-in Functions of MATLAB, Subarrays, Multidimensional Arrays, Data Files.

Module II: MATLAB Basic Part 11
Scalar and Array Operations, Hierarchy of Operations, Introduction to Plotting, Polar Plots,
Subplots, MATLAB profiler. String Functions, Complex Data, -Three-Dimensional Plot

Module III: MATLAB Advanced Features
Sparse Arrays, Cell Arrays,Structure Arrays, /O Functions, Object Handles, Posmon and
Units, Graphical User Interface: Dialog Boxes, Menus, Toolbars.

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Module IV: Introduction to Python Basics :
Basics, I Python, Data Types, Operators, Arrays, Plottin

Module V: Python Programming Part 2:
Functions and loops, object-oriented programming, Numerical Formalism

LIST OF ASSIGNMENTS:
Sample Assignments on Python

Data Types, Input- Outputs, Variables
1. Write a program in Python to swap two variables,
2. Write a program in Python to check the input character is an alphabet or not.

Loop :

3. Write a program in python to shuffle a deck of card using the module random and draw 5
cards.

4. Write a program in python to find the factors of a number.

Array and Lists :
5. Write a program in python to transpose a given matrix M = [[1, 2}, (4, 5], [3, 6]].
5. Write a program in python to print the median of a set of numbers in a file.

Function

6. Write a function in Python to find the resolution of a JPEG image.

7. Write a program in python and use in-built functions to convert a decimal number to
binary, octal and hexadecimal nuymber. : ‘

8. Write a program in python to sort words in alphabetical order.

Plot : ¢ Y,
9. Use Matplotlib to draw histogram to represent average age of population givén as Age [21,
54, 66, 44, 32,42, 54, 62, 93, 45, 32, 70]
IO(.iC;eate a 3-D plot in Python for the function V(x 2 — ¥?) over the'interval -3 <x < 3
and -
<x<3. ’

Sample Assignments on MATLAB

Assignment Statements;

1. Given two sides a= 3.2 and b=4.6 of a triangle and angle theta= 600 between these two
sides. Find the length of the third side and the area of the triangle.

2 Write a MATLAB statement to calculate the sum of the series:

S=1-X2/21 + X4/ —x6/61 + x8/8! . forx= 15

Arrays _
3. The array A is given below. Extend the 2-D array to 3-D array by including another 2-D
array as second element in the third dimension.
123; ‘
A=543;
136;

Introduced and approved in Meeting.of Board of Studies, dated 23/04/2018
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1234,
4, Let 2 matrix A of size (3x4) is defined as, A=5 6 7 8 ; Reshape the matrix A into
matrix B of the size (6x2). 9101112,
5. Let a column vector z be given as z =[2; 3; 4; 5]. )
(i) Form a diagonal matrix A, using the elements of z as he main diagonal elements of A.
(ii) Form the matrix B, using the elements of vector z as elements of upper diagonal of B.
(iiiy Form the matrix C, using the elements of vector z as elements of first lower diagonal
of C. Polynomials
6. Integrate the polynomial y = 4x3 + 12x2 + 16x + 1. Take the constant of integration as 3. .
7. Find the polynomial of degree 2 to fit the following data:

X D 1 D 4

y 1 3 20 100

Input-Output statement and files

8. Write a program in MATLAB to illustrate the use of ‘pause’ command.

9. Write a program in MATLAB to illustrate the use of fwrite function for writing binary
data of different formats to a file named ‘check.txt’. '

Plots
10. Plot the curve given by the equation y = sin(x) where x varies from 0 to 2n. Also
label the x-axis and y-axis and prov1de a suitable title for the plot

11. Plot a bar graph for the data givenasx=[123456]and y=[10 15253027 19]
12. Given x =2 and y = 4t for -4 <t <4, Using MATLAB obtain a 3-D plot showing
the matrix in (%, y) space as a factors of time.

Control structures :
13. Write a program in MATLAB to find the count of even values in the glven n
numbers. -

Functions

13. Write a function in MATLAB to calculate the roots of the quadratlc equat:on ax2 +
bx + ¢ = 0, where a, b, ¢ are constants.

Text Book

1. MATLAB® Programming for Engineers:Stephen J. Chapman, Thomson Corporation,
4th Edition(T1) '
- 2. Introduction to Python for Engineers and Scientists, Sandeep Nagar, Apress,
2018(T2)

Reference Book
1. Learn Python The Hard Way, Zed A. Shaw, Addlson-Wesley, Third Edmon R1)

- Gaps in the syllabus (to meet Industry/Profession requirements):
POs met through Gaps in the Svllabus: 3
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018 - /M
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Topics bevond syllabus/Advanced topics/Design:
POs met through Topics beyond syllabus/Advanced topics/Design;

Course Delivery Methods:

CD1 Lecture by use of boards/.CD projectors/OHP projeciors v
CcD2 Assignments/Seminars V
CD3 Laboratory experiments/teaching aids y
CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training_ N
CDé Self- learning such as use of NPTEL materials and internets

CD7 Simulation

Course Evaluation:

Direct Assessment-

Assessment Tool % Contribution during CO Assessment
Continuous Internal Assessment 60
Semester End Examination 40
Continuous Internal Assessment % Distribution

Day to day performance & Lab files “30

uiz 1 10
Viva-voce 20

End Semester Examination % Distribution
Examination: Experiment Performance 30 ‘
Quiz 2 ' 10 .
Assessment Components Co1 | CcO2 CO3 CO4 CO5
Day to day performance & Lab files v N N A v
Quiz 1 v v _.
Quiz 2 v v N
Viva-voce v v v v y
Examination: Experiment Performance v Y v v v
Indirect Assessment —
1. Student Feedback on F aculty
27 Student Feedback on Course Outcome
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Mapping of Course Outcomes {Cos) onto Program Outcomes (POs) and Program

Specific Qutcomes (PSOs):

COs- POs PSOs

1 21314135 6 171181 9| 10 11 12 {13 {14 |15
COl1 313 3 1 312 1 3 1 2 1 112
CcO2 213 3 3 3 1 1 2 1 3 1 1|2
CO3 1 3 2 1 3 1 1 111 1 1 1 112
CcO4 213 31212 i 1 2 1 3 1 1|1
CO5 3413 1 213 1 1|2 1 1 1 1 111

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Mapping Between Course Qutcomies {Cos) and Course Delivery Method

Course Quicomes Course Delivery Method
CO1 CD1, CD2, CD3,
CO2 CDI1, CD2, CD3, CD5
CO3 CD1, CD2, CD3,
CO4 CDl1, CD2, CD3, CD5
CQO5 CD1, CD2, CD3, CDS5
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COURSE INFORMATION SHEET

Course code: IT 201

Course title: BASICS OF INTELLIGENT COMPUTING
Pre-requisite(s): Nil '

Co- requisite(s): Nil

Credits: 3 L3 T P:

Class schedule per week: 3

Class: B. Tech

Semester / Level: TV / Second

Branch: ALL

Name of Teacher:

Course Objectives:
This course enables the students:

To know the basic functions of different AT branches

To understand the functionalities of IoT

To know the application of fuzzy logic.

To understand the basic functionalities of a cloud-based system

Wi BN —

To find the basic functions of soft computing

Course Outcomes:
After the completion of this course, students will able to:

COl | Identify the difference between difference branches of AL

CO2 | Analysis a fuzzy based system

CO3 | Design a Neural Network to solve a problem.

CO4 | Analyze a problem in terms of ANN point of view

COs5 | Identify the components of a cloud-based system

SYLLABUS :
Module 1: AT Concepts o [8]
Introduction to AI and Intelligent Agents, Al problems and Solution approaches, Problem
solving using Search and Heuristics, Al Knowledge-base: creation, updation and reasoning,
Broad category of branches in Al and intelligent Systems

Module 2: Introduction to Soft Computing and Fuzzy Logic [8]
Hard Computing: Features of Hard Computing, Soft Computing: Features of Soft Computing,
Introduction to different Evolutionary Algorithms: Genetic Algorithm: Working Cycle of
GA, Binary -Coded GA, Crossover, Mutation, o
Classical Sets Vs Fuzzy Sets, Representation of Classical Set, Representation of Fuzzy Set, Basic
Properties of Fuzzy Sets , Fuzzy Set operations: Intersection, Union, Complement, Important
Terminologies in Fuzzy set Operations, Properties of fuzzy sets, Fuzzy Relations and fuzzy
Compositions: Operations on Fuzzy Relations, Max-Min Composition, Max-Product
Composition, Max-Average Composition, Fuzzy Inference System: Fuzzification, Fuzzy
Proposition, Defuzzification Mamdani Model, Fuzzy L.ogic Applications : Fuzzy Controllers,
Antecedent/ Consequent variables, IF-THEN rules and Inference, Fuzzy Decision Making

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018 '
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Module 3: Introduction to Artificial Neural Networks [8]
Development of ANNs, Biological Inspiration, Biological Neural Networks to ANN ,
Classification of ANN: NN Architecture, Learning/ Training, Training/ Testing Modes,
Activation and Transfer Functions , First Generation Neural Network: Perceptron Networls,
Adaline, Madaline , Introduction to Second Generation Neural Networks: Backpropagation
Training for Multi-Layer NN, Calculation of weights for Output-layer Neurons, Calculation
of weights for Hidden-layer Neurons, Factors Influencing BPN training , Applications of
Neural Network .

Module 4: Introduction to IoT 18]
The loT Paradigm, Concept of Things, IoT Hardwares, IoT Protocols, IoT Architecture,
enabling technologies of 10T, IoT Designing and its levels

Module 5: Introduction to Cloud Computing 171
Brief overview, historical developments, computing platform and technologies, element of
distributed computing, virtualization: characteristics of virtualized environment, virtualization
and cloud computing, pros and cons of virtualization, -virtualization technologies, cloud
computing architecture: IAAS, PAAS, SAAS, types of cloud, cloud application.

Text books:
1. Madiseiti Vijay and Bahga Arshdeep, Internet of Things (A Hands-on-Approach), 1st
Edition, VPT, 2014. [T1]
2. Buyya Raj Kumar, Vecchiola Christian & Selvi 8. Thamarai , Mastering Cloud
Computing, McGraw Hill Publication, New Delhi, 2013. [T2]
3. Engelbrecht Andries P., Computational Intelligence: An Introduction, Wiley. [T3]
Reference books:
1. Raj Pethuru and Raman Anupama C.,The Internet of Things: Enabling Technologles,
Platforms, and Use Cases, CRC Press [R1]
2. Konar Amit, Computational Intelligence: Principles, Techmqucs and App]lcatlons,
Springer. [R2] -
Gaps in the svllabus (to meet Industry/Profession requirements);

POs met through Gaps in the Svilabus:

Topics beyond syllabus/Advanced topics/Design:
Teaching through paper -

POs met through Topics lieg‘ ond syllabus/Advanced topics/Design:

Cqurse Delivery Methods:
CD1 ‘Lecture by use of boards/L.CD projectors/OHP prOJectors v
CD2 Assignments/Seminars v
CD3 Laboratory experiments/teaching aids Y
Ch4 Industrial/guest lectures
CD5 Industrial visits/in-plant training
CDé | Self- learning such as use of NPTEL materlals and internets vV
CD7 Simulation
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Course Evaluation:

Direct Assessment-

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination 50

Progressive Evaluation

% Distribution

Mid Semester Examination 25
Quizzes 10+10
Assignment 5

End Semester Examination % Distribution
End Semester Examination 50

Assessment Components CO1 CO2 CO3 CO4 CO5
Mid Semester Examination v vV

Quiz 1 N v

Quiz 2 v v v
Assignment + v N v v
End Semester Examination v v v V v

Indirect Assessment —
1. Student Feedback on Faculty

2. Student Feedback on Course Outcome

Mapping Between Course Qutcomes {Cos) and Course Delivery Method

Course Outcomes Course Delivery Method -
CO1 - CD1i, CD2, CD3, CD6 e
- CO2 CD1, CD2, CD3, CD6 o
CO3 CD1,CD2,CD3,CD6
CO4 CD1, CD2, CD3, CDé6
CO5

CD1, CD2, CD3, CD6

Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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COURSE INFORMATION SHEET

Course code: BE 101

Course title;: BIOLOGICAL SCIENCES FOR ENGINEERS
Pre-requisite(s): Nil

Co- requisite(s): Nil

Credits: 2

L2 T: P:

Class schedule per week: 2
Class: B. Tech

Semester / Level: IV / First
Branch: ALL

Name of Teacher:

Course Objectives:
This course enables the students to:

1 | Recognize and understand the basic cell biology, biomolecules, related metabolic
pathwavs and applicable bioenergetics.

2 | Relate common biological phenomenon at molecular level.

3 { Describe the chemical nature of enzymes and mechanism of action for their
function in biochemical reactions

4 | Correlate the molecular methods of biological signal generation and propagation in
living system

5 | Comprehend the steps mvolved in common application of biotechnology such as
applicable for creation of transgenics, stem cells, plant metabolites production,
PCR, ELISA

Course Outcomes:
Afler the completion of this course, students will able to:

Demonstrate an understanding of fundamental biochemical pr1n01plcs, such as the

COl1
structure/function of biomolecules involved in living system
CO2 | Interpret the biomechanism involved in signal generation and transmission
CO3 | Correlate the basic methods involved in common biotechnoloéical application.
CO4 | Apply and effectively communicate scientific reasonmg ‘and data involved in
common blotcchnologlcal appllcatlons
SYLLABUS
Module 1: Basic Cell Biology [3]

Ol;igin of life, Cell theory, Cell Structure and function, Biomolecules, Cell cycle and cell
division, Biological Organization

Module 2:
Gibbs free

Bioenergetics and Metabolism [6]
energy and thermodynamics, aerobic and anaerobic respiration, Glycolysis, Krebs

cycle and electron transport chain, Beta oxidation, Photosynthesis.
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Module 3: Enzymes and its Application : [5]
Classification of enzymes, Structure and mechanism of enzyme action and uses of enzymes,
factors affecting enzyme activity, Immobilization of enzymes and their application

Module 4: Biological Signal Generation and Propagation [6]

Nerve cell structure and signal propagation. Mechanism of vision and hearing, cell signaling,
Circadian rhythm

Module 5: Engineering Biological Systems and its Applications [6]
Central dogma of molecular biology, Methods in genctic engineering and application, PCR,

ELISA and its application, stem cell and tissue engineering. Artificial Intelligence in Biology,
Plant factory.

Text books:
1. Purves et al, (1998) Life: The Science of Biology, 4th Ed. [T1]
2. R. Dulbecco, The Design of Life. [T2]
3. Lehninger A, Principals of Biochemistry, 5th Ed [T3]

Reference books:
1. Stryer, L. (2002). Biochemistry. New York: W.H. Freeman. [R1]

2. K. Wilson & K.H, Goulding, (2006) 4 biologist’s guide fo Principles and Techniques
of Practical Biochemistry [R2]

Gaps in the syllabus (to meet Industry/Profession requirements):
POs met through Gaps in the Syllabus:

Topics bezond' syllabus/Advanced topics/Design: /,‘

POs met through Topics bevond syllabus/Advanced togics/Desigh:

Course Delivery Methods: '

CD1 Lecture by usc of boards/L.CD projectors/OHP projectors y
CcD2 Assignments/Seminars v
CD3 Laboratory experiments/teaching aids v
CD4 Industrial/guest lectures
CD5 Industrial visits/in-plant training _
CD6 Self- learning such as use of NPTEL materials and internets v
CD7 Simulation -
Introduced and approved in Meeting of Board of Studies, dated 23/04/2018
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Course Evaluation:

Direct Assessment-

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50
End Semester Examination 50
Progressive Evaluation % Distribution

Mid Semester Examination 25
Quizzes 10+ 10
Assignment 5

End Semester Examination % Distribution
End Semester Examination 50

Assessment Components

€01 COo2 CO3 CO4

CO5

Mid Semester Examination

Quiz 1

Quiz 2

Assignment -

End Semester Examination

Indirect Assessment —
1. Stndent Feedback on Faculty

2. Student Feedback on Course Qutcome

Mapping of Course Outcomes (Cos) onto Program Qutcomes (POs) g

Specific Qutcomes (PSQOs):

0s) and Program

.—/PSOS

COs POs _
1.j213[41]5 71819 10 | 11 | 12-0713 [14]15
CO1 3131313 1 1 1 2 1 A
CO2 313131311 1 1 2 1 [71
CO3 1133 ] 3 1 1 1 1
CO4 212 1:212 2 2 2 1
CO35 3131313 1_ 1 1 2 A 1
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Mapping Between Course Qutcomes (Cos) and Course Delivery Method
Course Quicomes Course Delivery Method
COl1 CD1, CD2, CD3, CD6
- CO2 CD1, CD2, CD3, CD6
CO3 CD1, CD2, CD3, CDé6
CO4 CD1, CD2, CD3, CD6
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COURSE INFORMATION SHEET

Course code: ME 207

Course title: KINEMATICS AND DYNAMICS OF MACHINES
Pre-requisite(s): ME101 BASICS OF MECHANICAL ENGINEERING
Co- requisite(s): Nil

Credits:3 L:3 T: P:

Class schedule per week: 3

Class: B. Tech

Semester / Level: IV / Second

Branch: Production Engineering

Name of Teacher:

Course Objectives:
This course enables the students:

1 | To understand basic principles of kinematic chains, Degree of freedom.

2 | To analyze velocity and acceleration of planar mechanisms, balancing in rotary and
reciprocating machinery, forces and moments acting in planar mechanism

To evaluate and design contact ratio, tooth profile and related parametets of gears.

3
4 | To design cam profiles for specified motion of follower, Flywheel and governor.

3 | To Understand vibration characteristics of single degree of freedom system and
working principles of gyroscope.

Course Outcomes:
After the completion of this course, students will able to:

COl | Demonstrate various principles related to kinematics of planar mechanisms

CO2 | Design planar mechanisms for relevant applications

CO3 | Evaluate dimensions and kinematic parameters related to gear systems

CO4 | Design cam profiles
COS5 | Evaluate natural frequency of smple vibrating system, gyroscoplc couple and
precessional velocity of a gyroscopic system. / '
SYLLABUS
Module 1: Planar mechanisms and kinematic analysis 7 ' 8]

Mechanisms and machines, Kinematic pairs, Kinematic chains, Kinematic inversions,

Mobility and range of movement, Velocity and acceleration analysis (graphical and

apalytical), Coriolis’ component of acceleration, - Instantaneous centre of zero veloc1ty,
' Aronhold-Kennedy theorem of three centres.

Module 2: Force analysis and principles fiywheel and Governor: [6]

D’Alembert’s principle and dynamic equilibrium, Dynamic force analysis (analytlcal

method), Dynamically equivalent link, Turming moment on crank shaft, Turning moment

diagram, fluctuation of encrgy and speed, flywheel, Principles of centrifugal governors:
* Porter, Proell and Hartnell govemor
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Module 3: Balancing : ' [6]
Balancing of rotating masses, Two plane balancing, Balancing of inline, V tween, and radial
engines, principles of balancing machines

Module 4: Gear and Cam [8]
Basic 