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https://www.youtube.com/watch?v=yddIT1GnIfE
https://www.youtube.com/watch?v=KKel19UfNno
https://www.youtube.com/playlist?list=PL46AAEDA6ABAFCA78
https://www.youtube.com/watch?v=9_d8CQrCYUw
https://www.youtube.com/watch?v=QIdIcCn6YGc
https://www.youtube.com/watch?v=4DF5qCxhxpM


• 

• 
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https://www.youtube.com/watch?v=BkgzEdDlU78
https://www.youtube.com/watch?v=QIdIcCn6YGc
https://www.youtube.com/watch?v=YpiSZxDj7ws
https://www.youtube.com/watch?v=USa0VYAEzug
https://www.youtube.com/watch?v=YpiSZxDj7ws
https://www.youtube.com/watch?v=iNuV8Q0ZaPk
https://www.youtube.com/watch?v=LbVL5O_bG9w
https://www.youtube.com/watch?v=4h5NOWTCVWM
https://www.youtube.com/watch?v=ETG6krVhN8w
https://nptel.ac.in/courses/112/103/112103111/


• 

1. 
S.S. Rao, ‘Mechanical Vibrations’, Pearson Education Inc, 6th Edition, 2017. 

ISBN9780134361307. 

2. 
Leonanrd Meirovitch, ‘Elements of Vibrations Analysis’, TMH, Special Indian edition, 

2007, ISBN-81-7700-047-0. 

3. 
S.Graham Kelly, ‘Mechanical Vibrations’, Schaum’s outline series, TMH, Special Indian 

Edition, 2007, ISBN-14-09780070616790. 

- 

- 

- 
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https://www.youtube.com/watch?v=TydULVPaFek
https://www.youtube.com/watch?v=M8bjJQFYMHU
https://nptel.ac.in/content/storage2/courses/112101096/download/lecture-29.pdf
https://www.youtube.com/watch?v=kT1c0iyFZmM


253



Course Title OPERATIONS RESEARCH Semester VII 

Course Code MVJ19ME72 CIE 50 

Total No. of Contact Hours 50  L:T: P:: 3:2:0 SEE 50 

No. of Contact Hours/week 05 Total 100 

Credits 04 
Exam. Duration 03 

hrs 

Course objective is to: 

 To enable the students to understand the scientific methods of providing various

departments of an organization with a quantitative basis of decision making.

 To enable the students to understand the importance of various tools and techniques

in finding optimal solutions to problems involving limited resources in the form of

Men, Materials and Machinery.

Module-1 
RBT Level 
L1, L2, L3 

10Hrs. 

Introduction:   

Evolution of OR, Definitions of OR, Scope of OR, Applications of OR, Phases in OR study. 

Characteristics and limitations of OR, models used in OR, Linear Programming Problem (LPP), 

Generalized LPP- Formulation of problems as L.P.P. Solutions to LPP by graphical method (Two 

Variables). 

Laboratory Sessions/ Experimental learning: Case Studies for formulation of LLP to know the 

statistics for daily marketing of newspaper, banking sector, different firms. 

Applications: Formulation can be used in agriculture, financial sector, marketing. 

Video link / Additional online information (related to module if any): 

 http://nptel.ac.in/courses/111107128/ 

https://nptel.ac.in/courses/111/107/111107128/ 

https://nptel.ac.in/courses/110/104/110104063/ 

https://onlinecourses.nptel.ac.in/noc21_mg43/preview 

Module-2 
RBT Level 

L2, L4 
10Hrs. 

Linear Programming Problems:  

Simplex method, Canonical and Standard form of LPP problem, slack, surplus and artificial 

variables, Solutions to LPP by Simplex method, Big-M Method and Two Phase Simplex Method, 

Degeneracy in LPP. Concept of Duality, writing   Dual of given LPP. Solutions to L.P.P by Dual 

Simplex Method. 

Laboratory Sessions/ Experimental learning: Case Studies for formulation of LLP to utilize 

minimum resources available to achieve the target for different sectors like supply chain 

management, marketing. 
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http://nptel.ac.in/courses/111107128/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview


Applications: LPP can be used in defense, industries sectors and hospitals. 

Video link / Additional online information (related to module if any): 

 http://nptel.ac.in/courses/112106134/ 

https://nptel.ac.in/courses/111/107/111107128/ 

https://nptel.ac.in/courses/110/104/110104063/ 

https://onlinecourses.nptel.ac.in/noc21_mg43/preview 

Module-3 
RBT Level 
L2, L3, L4 

10Hrs. 

Transportation Problem:  

Formulation of transportation problem, types, initial basic feasible solution using North-West 

Distribution (MODI) method. Unbalanced T.P. Maximization T.P. Degeneracy in transportation 

problems, application of transportation problem. 

Assignment Problem: 

Formulation, Solutions to assignment problems by Hungarian method, Special cases in 

assignment problems, unbalanced, Maximization assignment problems. Travelling Salesman 

Problem (TSP). Difference between assignment and T.S.P, Finding best route by Little s method. 

Numerical Problems 

Laboratory Sessions/ Experimental learning: Case Studies for different transportation system 

to obtain best optimal distance to reach the target. 

Applications: These methods can be used in transportation of goods and any other services. 

Video link / Additional online information (related to module if any):  

https://nptel.ac.in/courses/111/107/111107128/ 

https://nptel.ac.in/courses/110/104/110104063/ 

Module-4 
RBT Level 
L1, L2, L4 

10Hrs. 

Network analysis: 

diagrams; Critical path method to find the expected completion time of a project, determination 

of floats in  networks, PERT networks, determining the probability of completing a project, 

predicting the completion time of project; Cost analysis in networks. Numerical Problems. 

Queuing Theory:  

Queuing systems and their characteristics, Pure-birth and Pure-death models (only equations), 

 Queuing, empirical queuing models  Numerical on M/M/1 and M/M/C 

Queuing   models. 

Laboratory Sessions/ Experimental learning: Building a different network activity for financial 

and marketing projects management. 
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http://nptel.ac.in/courses/112106134/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/


Applications: Network and Queuing methods can be adopted in completing various projects 

within the given deadline to earn the profit and minimize the loss. 

Video link / Additional online information (related to module if any): 

 http://nptel.ac.in/courses/110106062/ 

https://nptel.ac.in/courses/111/107/111107128/ 

https://nptel.ac.in/courses/110/104/110104063/ 

https://onlinecourses.nptel.ac.in/noc21_mg43/preview 

Module-5 
RBT Level 
L2, L3,L5 

10Hrs. 

Game Theory:  

Definition, Pure Strategy problems, Saddle point, Max-Min and Min-Max criteria, Principle of 

Dominance, Solution of games with Saddle point. Mixed Strategy problems. Solution of 2X2 games 

by Arithmetic method, Solution of 2xN and Mx2 games by graphical method.  Formulation    of 

games. 

Sequencing:  

-

Laboratory Sessions/ Experimental learning: Collecting the statistical data to develop the 

project using Game theory and Sequencing. 

Applications: These methods give the perfect results of any production of machines. 

Video link / Additional online information (related to module if any): 

 http://nptel.ac.in/courses/112106131/ 

https://nptel.ac.in/courses/112/106/112106134/ 

https://nptel.ac.in/courses/111/107/111107128/ 

https://nptel.ac.in/courses/110/104/110104063/ 

Course Outcomes: 

CO1 
Understand the meaning, definitions, scope, need, phases and techniques of operations 

research. 

CO2 
Formulate as L.P.P and derive optimal solutions to linear programming problems by 

graphical method, Simplex method, Big-M method and Dual Simplex method. 

CO3 
Formulate as Transportation and   Assignment problems and derive optimum solutions 

for transportation, Assignment and travelling salesman problems. 
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http://nptel.ac.in/courses/110106062/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview
http://nptel.ac.in/courses/112106131/
https://nptel.ac.in/courses/112/106/112106134/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/


CO4 

Construct   network   diagrams   and   determine   critical   path, floats   for deterministic 

and PERT networks including crashing of Networks. Solve waiting line problems for 

M/M/1 and M/M/K   queuing models. 

CO5 

Solve problems on game theory for pure and mixed strategy under competitive 

environment. Determine minimum processing times for sequencing for different n 

Text Books: 

1 
Operations Research, Theory and Applications, Sixth Edition, J K Sharma, Trinity 
Press, Laxmi Publications Pvt. Ltd.  2016. 

2 
Operations Research, P K Gupta and D S Hira, S.  Chand and Company LTD. 
Publications, New Delhi  2007. 

Reference Books 

1 
Operations Research, An Introduction, Seventh Edition, Hamdy A. Taha, PHI 
Private     Limited, 2006 

2 Operations Research, Paneerselvan, PHI 

CIE Assessment: 

CIE is based on quizzes, tests, assignments/seminars and any other form of evaluation. Generally, 

there will be: Three Internal Assessment (IA) tests during the semester (30 marks each), the final 

IA marks to be awarded will be the average of three tests 

- Quizzes/mini tests (4 marks) 

- Mini Project / Case Studies (8 Marks) 

- Activities/Experimentations related to courses (8 Marks) 

SEE Assessment: 

i. Question paper for the SEE consists two parts i.e. Part A and Part B. Part A is compulsory

and consists of objective type or short answer type questions of 1 or 2 marks each for

total of 20 marks covering the whole syllabus.

ii. Part B also covers the entire syllabus consisting of five questions having choices and

may contain sub-divisions, each carrying 16 marks. Students have to answer five full

questions.

iii. One question must be set from each unit.  The duration of examination is 3 hours.
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CO-PO Mapping 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 1 1 - - - 2 - 1 - 1 

CO2 3 3 3 1 - - - 2 - 1 - 2 

CO3 3 3 3 1 - - - 2 - 1 - 2 

CO4 3 3 3 1 - - - 2 - 2 - 2 

CO5 2 3 3 2 - - - 2 - 1 - 2 

  High-3, Medium-2, Low-1 
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https://nptel.ac.in/courses/121/106/121106014/
https://www.youtube.com/watch?v=e0nkkKDjY50&t=2s
https://www.youtube.com/watch?v=e0nkkKDjY50&t=2s
https://www.youtube.com/watch?v=EXcNXLv2W3A
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https://nptel.ac.in/courses/121/106/121106014/
https://www.youtube.com/watch?v=CRFpoZjeWa4
https://www.youtube.com/watch?v=E4S02rc9AvM
https://www.youtube.com/watch?v=ur5muGY5Gy4
https://nptel.ac.in/courses/121/106/121106014/
https://www.youtube.com/watch?v=mpHZWYpKDJg
https://www.youtube.com/watch?v=GzMuLpsRY-8
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https://nptel.ac.in/courses/121/106/121106014/
https://www.youtube.com/watch?v=sJQwJX-YysY
https://www.youtube.com/watch?v=JInatzTBiKA
https://www.youtube.com/watch?v=adSkrlyd2rQ&t=1s
https://nptel.ac.in/courses/121/106/121106014/
https://www.youtube.com/watch?v=-f88zBS8jlg&t=2s
https://www.youtube.com/watch?v=WZBiznycjns
https://www.youtube.com/watch?v=F2YsrxpQPwE


- 

- 

- 
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https://youtu.be/EgKc9L7cbKc
https://www.youtube.com/embed/1y2Vec5XdXg
https://www.youtube.com/embed/HJLuKbU11jY
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod02lec07.mp4
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https://youtu.be/JuNDS4R-OwI
https://youtu.be/iWxS2zpaRjk
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod02lec08.mp4
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod02lec09.mp4
https://www.youtube.com/watch?v=pPwyYFvRLts
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod06lec31.mp4
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod06lec32.mp4
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod06lec33.mp4
https://www.youtube.com/watch?v=20_K7c65Swg
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http://www.youtube.com/watch?v=g-zMhN4S8yY
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod08lec43.mp4
https://nptel.ac.in/content/storage/112/104/112104188/MP4/mod08lec44.mp4
https://www.youtube.com/watch?v=DaWMvEY3Qgc
https://nptel.ac.in/content/storage2/112/104/112104289/MP4/mod12lec48.mp4
https://nptel.ac.in/content/storage2/112/104/112104289/MP4/mod12lec49.mp4
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https://www.youtube.com/watch?v=vgFoleINnqU
https://www.youtube.com/watch?v=f856f2r3Btk
https://nptel.ac.in/courses/112/103/112103296/
https://www.youtube.com/watch?v=9uHOkjV68EY
https://www.youtube.com/watch?v=g3Xw1r7QGOE
https://www.youtube.com/watch?v=f67jpwJu-d0


λ σ

σ λ
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https://www.youtube.com/watch?v=UWqVvR8SmDA
https://www.youtube.com/watch?v=K5aYW0QUg7c
https://nptel.ac.in/courses/112/103/112103295/
https://www.youtube.com/watch?v=o2Vlt1avXCs
https://www.youtube.com/watch?v=Jqa-aFE9-GI
https://www.youtube.com/watch?v=PBjGdQOghJE
https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/class-videos/session-22-partial-differential-equations-1/
https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/class-videos/session-22-partial-differential-equations-1/
https://nptel.ac.in/courses/101/104/101104062/
https://www.youtube.com/watch?v=p0V1eSlM2xo
https://www.youtube.com/watch?v=ly4S0oi3Yz8


1. 

2. 

3. 

4. 
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https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/class-videos/session-22-partial-differential-equations-1/
https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/class-videos/session-22-partial-differential-equations-1/
https://www.youtube.com/watch?v=OET0qwat15o
https://www.youtube.com/watch?v=NjoMoH51UZc
https://www.youtube.com/watch?v=TDc6J2R9h3Q


- 

- 

- 
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https://nptel.ac.in/courses/112105123/
https://nptel.ac.in/courses/112105123/4
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https://nptel.ac.in/courses/112105123/6
https://nptel.ac.in/courses/112105123/6
https://www.youtube.com/watch?v=gObbNJ6g1xQ
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- 
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https://nptel.ac.in/courses/103/103/103103206/
https://www.youtube.com/watch?v=ucBP1cADTgI
https://www.youtube.com/watch?v=gKSUTAC1lh0
https://nptel.ac.in/courses/115/103/115103123/


• 

• 
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https://nptel.ac.in/courses/112/105/112105050/
https://www.youtube.com/watch?v=rg1x4jJmSl4
https://www.youtube.com/watch?v=FgjfJGfusdE
https://www.youtube.com/watch?v=ZLgOoMSlS3Y
https://nptel.ac.in/courses/103/103/103103206/
https://www.youtube.com/watch?v=wvl0QAQCJyc
https://www.youtube.com/watch?v=BZtkHHNoyjA
https://www.youtube.com/watch?v=JbJ7AVHBQfs
https://www.youtube.com/watch?v=EjjZJH_7Di0


• 

•
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https://nptel.ac.in/courses/103/103/103103206/
https://www.youtube.com/watch?v=hVik_I2ONUU
https://www.youtube.com/watch?v=-rYmTp5BW8c
https://www.youtube.com/watch?v=-SsJBobMpAk
https://nptel.ac.in/courses/103/103/103103206/
https://www.youtube.com/watch?v=8m0IAy8jjLY
https://nptel.ac.in/courses/115/103/115103123/
https://www.youtube.com/watch?v=r6OnREoqoOM


- 

- 

- 
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https://www.youtube.com/watch?v=G_0bl6FHo_c
https://nptel.ac.in/courses/112/104/112104188/
https://www.toyotaforklift.com/resource-library/material-handling-solutions/products/valuing-the-toyota-production-system-and-lean-manufacturing
https://www.toyotaforklift.com/resource-library/material-handling-solutions/products/valuing-the-toyota-production-system-and-lean-manufacturing


• 

• 

• 

• 

• 

• 

• 

• 

• 

•
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https://www.coursera.org/courses?query=lean%20manufacturing
https://www.coursera.org/lecture/fixing-healthcare-delivery-advanced-lean/what-are-the-fundamental-principles-of-lean-tps-TG2wY
https://www.coursera.org/lecture/fixing-healthcare-delivery-advanced-lean/what-are-the-fundamental-principles-of-lean-tps-TG2wY
https://nptel.ac.in/courses/110/107/110107130/
https://www.youtube.com/watch?v=Zjx7zCjLjyw
https://www.youtube.com/watch?v=oarLDeAFSj4
https://www.youtube.com/watch?v=UMFNys3Yavo
https://www.coursera.org/courses?query=kanban
https://www.coursera.org/lecture/six-sigma-principles/jit-kanban-qlp9X


• 

• 

• 

• 
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• 
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https://www.creativesafetysupply.com/articles/kanban/
https://www.youtube.com/watch?v=9ANXiDt7z6c&t=1s
https://www.coursera.org/lecture/theimprovephaseforthesixsigmablackbelt/setup-reduction-6-10-mBSym
https://www.coursera.org/lecture/theimprovephaseforthesixsigmablackbelt/setup-reduction-6-10-mBSym
https://www.coursera.org/lecture/themeasurephaseforthesixsigmablackbelt/lean-terminology-9-22-pAxYI
https://www.coursera.org/lecture/themeasurephaseforthesixsigmablackbelt/lean-terminology-9-22-pAxYI
https://www.youtube.com/watch?v=FM8cxTHA3lI
https://www.lean.org/Events/WebinarHome.cfm
https://www.coursera.org/lecture/lean-manufacturing-services/introduction-to-lean-5jjrs
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https://www.coursera.org/lecture/fundamentals-of-management/1-4-lean-7Serp
https://nptel.ac.in/courses/110/105/110105039/
https://hbr.org/1994/03/from-lean-production-to-the-lean-enterprise
https://www.coursera.org/lecture/six-sigma-principles/six-sigma-methodology-zykLE
https://www.coursera.org/learn/introduction-to-ai


- 

- 

- 
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https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/102/108102043/
https://nptel.ac.in/courses/108/101/108101037
https://nptel.ac.in/courses/108/101/108101037/
https://nptel.ac.in/courses/108/106/108106098/
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https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/102/108102043/
https://nptel.ac.in/courses/108/101/108101037
https://nptel.ac.in/courses/108/101/108101037/
https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/102/108102043/
https://nptel.ac.in/courses/108/101/108101037
https://nptel.ac.in/courses/108/101/108101037/
https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/102/108102043/
https://nptel.ac.in/courses/108/101/108101037
https://nptel.ac.in/courses/108/101/108101037/
https://nptel.ac.in/courses/108/106/108106098/
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https://nptel.ac.in/courses/108/106/108106098/
https://nptel.ac.in/courses/108/102/108102043/
https://nptel.ac.in/courses/108/101/108101037
https://nptel.ac.in/courses/108/101/108101037/
https://nptel.ac.in/courses/108/106/108106098/
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https://nptel.ac.in/courses/112102014/
https://www.nptel.ac.in/courses/112102015/
http://www.nptelvideos.in/2012/12/tribology.html
https://www.nptel.ac.in/courses/112102015/
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https://nptel.ac.in/courses/112/102/112102014/
http://www.nptelvideos.in/2012/12/tribology.html
https://www.youtube.com/watch?v=hNfgnX2lA18
https://nptel.ac.in/courses/112102014/
https://www.youtube.com/watch?v=HTIzwP8BKC8


- 

- 

- 
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http://www.nptelvideos.in/2012/12/tribology.html
https://ocw.mit.edu/courses/mechanical-engineering/2-800-tribology-fall-2004/lecture-notes/
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https://nptel.ac.in/courses/112/107/112107291/
https://www.youtube.com/watch?v=ZTKCSjIAZyo
https://www.youtube.com/watch?v=txoEqwSxUrQ
https://www.youtube.com/watch?v=mCRDf7QxjDk


• 

•
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https://nptel.ac.in/courses/103/103/103103206/
https://nptel.ac.in/courses/112/105/112105050/
https://www.youtube.com/watch?v=ucBP1cADTgI
https://www.youtube.com/watch?v=rg1x4jJmSl4
https://nptel.ac.in/courses/103/103/103103206/
https://www.youtube.com/watch?v=qSWm_nprfqE
https://www.youtube.com/watch?v=m7ImT4CdcPo
https://www.youtube.com/watch?v=7AlxnCIyHG4


• 

•

293

https://nptel.ac.in/courses/112/107/112107291/
https://www.youtube.com/watch?v=OC8Lbyeyh-E
https://www.youtube.com/watch?v=_c9tBOjny28
https://www.youtube.com/watch?v=IASV8IH-ytE
https://nptel.ac.in/courses/112/101/112101007/
https://youtu.be/_BbUOAjGpzw
https://www.youtube.com/watch?v=_UwexvaCMWA&t=86s
https://www.youtube.com/watch?v=a4pXAmljdUA


- 

- 
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https://www.youtube.com/watch?v=YJ0WWW0AoUk


 

 

 

• 

 

 

• 
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https://www.youtube.com/watch?v=KK_h3-BucR0
https://www.youtube.com/watch?v=VS5xy9-av1c
https://www.youtube.com/watch?v=-ap00IUJm7k&list=PLFW6lRTa1g83YaqmM9r2MAAiJVY93bOP7
https://www.youtube.com/watch?v=-ap00IUJm7k&list=PLFW6lRTa1g83YaqmM9r2MAAiJVY93bOP7
https://www.youtube.com/watch?v=WopxFu1jwpM
https://www.youtube.com/watch?v=AEWqAcSeQm4
https://www.youtube.com/watch?v=j9y0gfN9WMg&list=PLWzzOF0m-O4isgM-VSVm-73wyLHaB49bB
https://www.youtube.com/watch?v=j9y0gfN9WMg&list=PLWzzOF0m-O4isgM-VSVm-73wyLHaB49bB


•

298

https://www.youtube.com/watch?v=nE1C4ghfvac&list=PLgMDNELGJ1CbufZjqWa8uoSlQWKqVwPN7
https://www.youtube.com/watch?v=nE1C4ghfvac&list=PLgMDNELGJ1CbufZjqWa8uoSlQWKqVwPN7


- 

- 

- 
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300

http://nptel.ac.in/courses/111107128/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview


301

http://nptel.ac.in/courses/112106134/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview
http://nptel.ac.in/courses/111107128/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview


302

http://nptel.ac.in/courses/110106062/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/
https://onlinecourses.nptel.ac.in/noc21_mg43/preview
http://nptel.ac.in/courses/112106131/
https://nptel.ac.in/courses/112/106/112106134/
https://nptel.ac.in/courses/111/107/111107128/
https://nptel.ac.in/courses/110/104/110104063/


- 

- 

- 
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Photoelastic apparatus in Design Lab for Experimental Stress Analysis 

MTAB XLTURN  Turning Centre and XLMILL  Milling Centre in CIM Lab 

309



• 

• 

• 

-

-
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https://www.google.co.in/search?hl=en&sxsrf=ALeKk03ZEd17w9qyy8X24aAcsOky-kHRUw:1616058752441&q=inauthor:%22C.+R.+Kothari%22&tbm=bks
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• 

• 

• 

BIG DATA ANALYTICS

312

https://www.youtube.com/watch?v=iANBytZ26MI
https://nptel.ac.in/courses/112105123/4


313

https://www.youtube.com/watch?v=mafw2-CVYnA
https://www.youtube.com/watch?v=_nmYqkk-n9A
https://www.youtube.com/watch?v=0buKQHokLK8
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