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******* 

 

MECHATRONICS ENGINEERING CORE COURSES 

(i) Number of Mechatronics Engineering Core Courses: 44     
(ii) Credits: 101 

S. No. Course 
Code Course Title L T P Semester Credits 

1 MT-103 Basic Electrical 
Engineering 3 1 2 I 5 

  2 MT-104 Engineering Graphics & 
Design 1 0 4 I 3 

3 MT-203 Programming for 
Problem Solving 3 0 4 II 5 

4 MT-211 Workshop/Manufacturing 
Practices 1 0 4 II 3 

5 MT-301 Basic Concepts of 
Mechatronics 3 0 0 III 3 

6 MT-302 Strength of Materials 2 1 0 III 3 
7 MT-303 Electrical Machines 3 0 0 III 3 
8 MT-305 Embedded Systems 3 0 0 III 3 
9 MT-311 Basic Mechatronics Lab 0 0 2 III 1 

10 MT-312 Strength of Materials Lab 0 0 2 III 1 
11 MT-313 Electrical Machines Lab 0 0 2 III 1 
12 MT-314 Embedded Systems Lab 0 0 2 III 1 
13 MT-401 Fluid Mechanics 3 0 0 IV 3 

14 MT-402 Analog and Digital 
Electronics 3 0 0 IV 3 

15 MT-403 Computer Organization 3 0 0 IV 3 
16 MT-404 Signals & Systems 3 0 0 IV 3 
17 MT-405 Industrial Automation 3 0 0 IV 3 
18 MT-411 Fluid Mechanics Lab 0 0 4 IV 2 

19 MT-412 Analog and Digital 
Electronics Lab 0 0 2 IV 1 

20 MT-413 Industrial Automation 
Lab 0 0 4 IV 2 

21 MT-414 Signals & Systems Lab 0 0 2 IV 1 
22 MT-501 Digital Signal Processing 2 1 0 V 3 

23 MT-502 Sensors & 
Instrumentation  2 1 0 V 3 

24 MT-503 Control System 
Engineering 3 0 0 V 3 

25 MT-504 Industrial Management 2 0 0 V 2 

26 MT-505 Kinematics and Theory of 
Machines 3 0 0 V 3 
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27 MT-511 Digital Signal Processing 
Lab 0 0 2 V 1 

28 MT-512 Sensors & 
Instrumentation Lab 0 0 2 V 1 

29 MT-513 Control System 
Engineering Lab 0 0 2 V 1 

30 MT-514 Kinematics and Theory of 
Machines Lab 0 0 2 V 1 

31 MT-601 Design of Machine 
Elements 3 0 0 VI 3 

32 MT-602 Computer Network & 
Cyber Security 3 0 0 VI 3 

33 MT-603 Microprocessor and 
Microcontroller 3 0 0 VI 3 

34 MT-604 Manufacturing 
Technologies 3 0 0 VI 3 

35 MT-611 Computer Aided Design 
Lab 0 0 4 VI 2 

36 MT-612 Computer Network & 
Cyber Security Lab 0 0 2 VI 1 

37 MT-613 Microprocessor & 
Microcontroller Lab 0 0 4 VI 2 

38 MT-614 Manufacturing 
Technologies Lab 0 0 2 VI 1 

39 MT-701 Robotics 3 0 0 VII 3 
40 MT-702 Mechatronics System 2 1 0 VII 3 

41 MT-703 Computer Aided 
Manufacturing 3 0 0 VII 3 

42 MT-711 Robotics Lab 0 0 4 VII 2 

43 MT-712 Computer Aided 
Manufacturing Lab 0 0 2 VII 1 

Total Credits 101 
 

******* 

PROFESSIONAL ELECTIVE COURSES [MTPE] 

(i) Number of Professional Elective Courses: 2 
(ii) Credits: 6 

S. No. Course 
Code Course Title L T P Semester Credits 

1 MTPE-60X Professional 
Elective I  3 0 0 VI 3 

2 MTPE-70X Professional 
Elective II 

3 0 0 VII 3 

Total Credits 6 
 
For detailed syllabus of Professional Elective Course, Refer Appendix I.  
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******* 

 

OPEN ELECTIVE COURSES [MTOE] 

(i) Number of Open Elective Courses: 2 
(ii) Credits: 6 
 

S. No. Course 
Code Course Title L T P Semester Credits 

1 MTOE-80X Open Elective I 3 0 0 VIII 3 
2 MTOE-80X Open Elective II 3 0 0 VIII 3 

Total Credits 6 
 
For detailed syllabus of Open Elective Course, Refer Appendix II.  

******* 

PROJECT WORK, SEMINAR, INDUSTRIAL VISIT AND INTERNSHIP 

S. No. Course 
Code Course Title L T P Semester Credits 

1 MT-315 Mini Project or 
Internship - - - III 1 

2 MT-415 Industrial Visit - - - IV 1 

3 MT-515 Mini Project or 
Internship - - - V 1 

4 MT-615 Seminar - - - VI 1 
5 MT-713 Project Work I 0 0 4 VII 2 

6 MT-714 Mini Project or 
Internship - - - VII 1 

7 MT-811 Project Work II 0 0 20 VIII 10 
Total Credits 17 

 

******* 

AUDIT COURSES [AU] 

Note: These are mandatory non-credit courses. 

S. No. Course Code Course Title L T P Semester Credits 
1 AU-102 Sports and Yoga 2 0 0 II 0 

2 AU-401 Environmental 
Science 2 0 0 IV 0 

3 AU-501 Indian 
Constitution 2 0 0 V 0 

Total Credits 0 
 



https://www.aicteindia.org/sites/default/files/Detailed%20Guide%20on%20Student%20Induction%20program.pdf
https://www.aicteindia.org/sites/default/files/Detailed%20Guide%20on%20Student%20Induction%20program.pdf
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G. Mapping of Marks to Grades 

Each course (Theory/Practical) is to be assigned 100 marks, irrespective of the 
number of credits, and the mapping of marks to grades may be done as per the 
following table: 

 
Range of Marks Assigned Grade 

91-100 AA/A+ 
81-90 AB/A 
71-80 BB/B+ 
61-70 BC/B 
51-60 CC/C+ 
46-50 CD/C 
40-45 DD/D 
<40 FF/F (Fail due to less marks) 

- FR (Fail due to shortage of attendance and therefore, to repeat the 
course) 

 
******* 
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                                                         SEMESTER I 

S. No. Course Code Course Title L T P Credit 

3 WEEKS COMPULSORY INDUCTION PROGRAM 

1 MT-101  Physics-I 3 1 3 5.5 

2 MT-102  Mathematics-I 3 1 0 4 

3 MT-103  Basic Electrical Engineering 3 1 2 5 

4 MT-104  Engineering Graphics & Design 1 0 4 3 
TOTAL 10 3 9 17.5 

 

 

SEMESTER II 

S. No. Course Code Course Title L T P Credit 

1 MT-201  Chemistry-I 3 1 3 5.5 
2 MT-202  Mathematics-II 3 1 0 4 
3 MT-203  Programming for Problem Solving 3 0 4 5 
4 MT-204  English 2 0 2 3 

5 MT-211  Workshop/Manufacturing 
Practices 1 0 4 3 

6 AU-102 Sports and Yoga 2^   0   0        0 

TOTAL 12+2^ 2 13 20.5 
Mini Project or Internship (3-4 Weeks) shall be conducted during summer break after 
Semester II and will be assessed during Semester III.  
Note: ^ represents related to Audit Course. 
 

SEMESTER III 

S. No. Course 
Code Course Title 

Weekly 
Contact 
Hours 

L T P C 

1 MT-301 Basic Concepts of 
Mechatronics 3 3 0 0 3 

2 MT-302 Strength of Materials 3 2 1 0 3 

3 MT-303 Electrical Machines 3 3 0 0 3 

4 MT-304 Physics-II 2 2 0 0 2 

5 MT-305 Embedded Systems 3 3 0 0 3 

6 MT-306 Effective Technical 
Communication 3 3 0 0 3 

7 MT-311 Basic Mechatronics 
Lab 2 0 0 2 1 
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8 MT-312 Strength of Materials 
Lab 2 0 0 2 1 

9 MT-313 Electrical Machines 
Lab 2 0 0 2 1 

10 MT-314 Embedded Systems 
Lab 2 0 0 2 1 

11 MT-315 Mini Project or 
Internship - - - - 1 

12 HSMC(H -
102) 

Universal Human 
Values 2: 
Understanding 
Harmony 

3 2  1  0 3 

TOTAL 28 18 2 8 25 
Mini Project or Internship (3-4 Weeks) shall be conducted during summer break after 
Semester II and will be assessed during Semester III. 

 

 

SEMESTER IV 

S.No. Course 
Code Course Title Weekly 

Hours L T P C 

1 MT-401 Fluid Mechanics 3 3 0 0 3 

2 MT-402 
Analog and 
Digital 
Electronics 

3 3 0 0 3 

3 MT-403 Computer 
Organization 3 3 0 0 3 

4 MT-404 Signals & 
Systems  3 3 0 0 3 

5 MT-405 Industrial 
Automation 3 3 0 0 3 

7 AU-401 Environmental 
Science 

2^ 2^ 0 0 0 

8 MT-411 Fluid Mechanics 
Lab 4 0 0 4 2 

9 MT-412 
Analog and 
Digital 
Electronics Lab 

2 0 0 2 1 

10 MT-413 Industrial 
Automation Lab 4 0 0 4 2 

11 MT-414 Signal & System 
Lab 2 0 0 2 1 

12 MT-415 Industrial Visit - - - - 1 
TOTAL 27+2^ 15+2^ 0 12 22 
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http://vlab.amrita.edu/?sub=1&brch=75&sim=326&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=326&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=330&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=330&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=318&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=318&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=325&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=325&cnt=1
http://vlabs.iitkgp.ernet.in/asnm/exp12/index.htm
http://vlabs.iitkgp.ernet.in/asnm/exp12/index.htm
http://vlab.amrita.edu/?sub=1&brch=75&sim=325&cnt=1
http://vlab.amrita.edu/?sub=1&brch=75&sim=325&cnt=1


https://vlab.amrita.edu/?sub=1&brch=74&sim=571&cnt=1
https://vlab.amrita.edu/?sub=1&brch=74&sim=571&cnt=1




http://mpv-au.vlabs.ac.in/modern-physics/Photo_Electric_Effect/
http://mpv-au.vlabs.ac.in/modern-physics/Photo_Electric_Effect/


http://ov-au.vlabs.ac.in/optics/Diffraction_Grating/
http://ov-au.vlabs.ac.in/optics/Diffraction_Grating/
http://ov-au.vlabs.ac.in/optics/Diffraction_Grating/
http://ov-au.vlabs.ac.in/optics/Spectrometer_i_d_Curve/
http://ov-au.vlabs.ac.in/optics/Spectrometer_i_d_Curve/
http://ov-au.vlabs.ac.in/optics/Spectrometer_i_d_Curve/
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surface, and wireframe models. Part editing and two-dimensional documentation of 
models. Planar projection theory, including sketching of perspective, isometric, 
multiview, auxiliary, and section views. Spatial visualization exercises. Dimensioning 
guidelines, tolerancing techniques; dimensioning and scale multi views of dwelling; 
 

Module IX: Demonstration of a simple team design project that illustrates  
Geometry and topology of engineered components: creation of engineering models and 
their presentation in standard 2D blueprint form and as 3D wire-frame and shaded 
solids; meshed topologies for engineering analysis and tool-path generation for 
component manufacture; geometric dimensioning and tolerancing; Use of solid-modeling 
software for creating associative models at the component and assembly levels; floor 
plans that include: windows, doors, and fixtures such as WC, bath, sink, shower, etc. 
Applying colour coding according to building drawing practice; Drawing sectional 
elevation showing foundation to ceiling; Introduction to Building Information Modelling 
(BIM). 
 
Text/Reference Books: 
1. Bhatt N.D., Panchal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar 

Publishing House. 
2. Jain Pradeep, Gautam A.P., Maheshwari Ankita, Engineering Graphics and Design 

(2018), Khanna Publishing House, Delhi 
3. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson 

Education. 
4. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication  
5. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech 

Publishers.  
6. (Corresponding set of) CAD Software Theory and User Manuals. 

 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 

1 PROF. RAJARAM LAKKARAJU IIT KGP ENGINEERING DRAWING 
AND COMPUTER GRAPHICS 

2 PROF.  NIHAR RANJAN PATRA IIT KANPUR ENGINEERING GRAPHICS 

 
Course Outcomes: 
All phases of manufacturing or construction require the conversion of new ideas and 
design concepts into the basic line language of graphics. Therefore, there are many areas 
(civil, mechanical, electrical, architectural and industrial) in which the skills of the CAD 
technicians play major roles in the design and development of new products or 
construction. Students prepare for actual work situations through practical training in a 
new state-of-the-art computer designed CAD laboratory using engineering software. This 
course is designed to address: 
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SEMESTER II 

Course Code : MT-201 

Course Title : Chemistry- I 

Number of Credits : 5.5 (L: 3,  T: 1, P: 3) 

Course Category : MT 
 

Course Objective: The objective of the Chemistry I is to acquaint the students with the 
basic phenomenon/concepts of chemistry, the student faces during course of their study 
in the industry and Engineering field. The student with the knowledge of the basic 
chemistry, will understand and   explain scientifically the various chemistry related 
problems in the industry/engineering field. The student will able to understand the new 
developments and breakthroughs efficiently in engineering and technology. The 
introduction of the latest (R&D oriented) topics will make the engineering student 
upgraded with the new technologies. 
 
Course Content: 
 
Module I: Atomic and Molecular Structure 
Schrodinger equation. Particle in a box solutions and their applications for conjugated 
molecules and nanoparticles. Forms of the hydrogen atom wave functions and the plots 
of these functions to explore their spatial variations. Molecular orbitals of diatomic 
molecules and plots of the multicentre orbitals. Equations for atomic and molecular 
orbitals. Energy level diagrams of diatomic. Pi-molecular orbitals of butadiene and 
benzene and aromaticity. Crystal field theory and the energy level diagrams for transition 
metal ions and their magnetic properties. Band structure of solids and the role of doping 
on band structures. 

Module II: Spectroscopic techniques and applications  
Principles of spectroscopy and selection rules. Electronic spectroscopy. Fluorescence and 
its applications in medicine. Vibrational and rotational spectroscopy of diatomic 
molecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging, 
surface characterization techniques. Diffraction and scattering. 

Module III: Intermolecular forces and potential energy surfaces  
Ionic, dipolar and van Der Waals interactions. Equations of state of real gases and critical 
phenomena. Potential energy surfaces of H3, H2F and HCN and trajectories on these 
surfaces. 

Module IV: Use of free energy in chemical equilibria (6 lectures) 
Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and 
free energies. Free energy and emf. Cell potentials, the Nernst equation and applications. 
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Acid base, oxidation reduction and solubility equilibria. Water chemistry. Corrosion. Use 
of free energy considerations in metallurgy through Ellingham diagrams. 

Module V: Periodic properties  
Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies 
of atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization 
energies, electron affinity and electronegativity, polarizability, oxidation states, 
coordination numbers and geometries, hard soft acids and bases, molecular geometries. 

Module VI: Stereochemistry  
Representations of 3 dimensional structures, structural isomers and stereoisomers, 
configurations and symmetry and chirality, enantiomers, diastereomers, optical activity, 
absolute configurations and conformational analysis. Isomerism in transitional metal 
compounds. 

Module VII: Organic reactions and synthesis of a drug molecule 
Introduction to reactions involving substitution, addition, elimination, oxidation, 
reduction, cyclization and ring openings. Synthesis of a commonly used drug molecule. 

LABORATORY 
Choice of 10-12 experiments from the following: 
1. Determination of surface tension and viscosity. 
2. Thin layer chromatography. 
3. Ion exchange column for removal of hardness of water. 
4. Determination of chloride content of water. 
5. Colligative properties using freezing point depression. 
6. Determination of the rate constant of a reaction. 
7. Determination of cell constant and conductance of solutions.  
8. Potentiometry - determination of redox potentials and emfs.  
9. Synthesis of a polymer/drug. 
10. Saponification/acid value of an oil.  
11. Chemical analysis of a salt. 
12. Lattice structures and packing of spheres.  
13. Models of potential energy surfaces. 
14. Chemical oscillations- Iodine clock reaction. 
15. Determination of the partition coefficient of a substance between two immiscible 

liquids. 
16. Adsorption of acetic acid by charcoal. 
17. Use of the capillary viscosimeters to the demonstrate of the isoelectric point as the pH 

of minimum viscosity for gelatin sols and/or coagulation of the white part of egg. 
 
Text/Reference Books: 
1. University chemistry, by B. H. Mahan  
2. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane  
3. Fundamentals of Molecular Spectroscopy, by C. N. Banwell  
4. Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S. 

Krishnan  
5. Physical Chemistry, by P. W. Atkins  
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6. Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th 
Edition http://bcs.whfreeman.com/vollhardtschore5e/default.asp 

 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 

1 CHEMISTRY - I PROF. MANGALA SUNDER 
KRISHNAN IITM 

 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment Name Experiment Link(s) 

1 Determination of surface tension and 
viscosity. 
 

http://pcv-au.vlabs.ac.in/physical-
chemistry/Determination_of_Viscosi
ty_of_Organic_Solvents/ 

2 Ion exchange column for removal of 
hardness of water. 

http://icv-au.vlabs.ac.in/inorganic-
chemistry/Water_Analysis_Determi
nation_of_Chemical_Parameters/ 

3 Determination of chloride content of 
water. 

http://vlabs.iitb.ac.in/vlabs-
dev/labs/nitk_labs/Environmental_
Engineering_1/experiments/determ
ination-of-chloride-
nitk/simulation.html 

4 Colligative properties using freezing 
point depression. 

http://pcv-au.vlabs.ac.in/physical-
chemistry/Cryoscopy/ 

5 Determination of the rate constant of 
a reaction. 

http://pcv-au.vlabs.ac.in/physical-
chemistry/EMF_Measurement/ 

6 Determination of cell constant and 
conductance of solutions. 

http://icv-au.vlabs.ac.in/inorganic-
chemistry/Water_Analysis_Determi
nation_of_Physical_Parameters/ 

7 Potentiometry - determination of 
redox potentials and emfs. 

http://pcv-au.vlabs.ac.in/physical-
chemistry/EMF_Measurement/ 

8 Saponification/acid value of an oil. http://biotech01.vlabs.ac.in/bio-
chemistry/Estimation_of_Saponificat
ion_Value_of_Fats_or_Oils/ 

9 Lattice structures and packing of 
spheres. 

https://vlab.amrita.edu/?sub=1&brc
h=282&sim=370&cnt=1 

 
Course Outcomes: The concepts developed in this course will aid in quantification of 
several concepts in chemistry that have been introduced at the 10+2 levels in schools. 

http://bcs.whfreeman.com/vollhardtschore5e/default.asp
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://pcv-au.vlabs.ac.in/physical-chemistry/Cryoscopy/
http://pcv-au.vlabs.ac.in/physical-chemistry/Cryoscopy/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://biotech01.vlabs.ac.in/bio-chemistry/Estimation_of_Saponification_Value_of_Fats_or_Oils/
http://biotech01.vlabs.ac.in/bio-chemistry/Estimation_of_Saponification_Value_of_Fats_or_Oils/
http://biotech01.vlabs.ac.in/bio-chemistry/Estimation_of_Saponification_Value_of_Fats_or_Oils/
https://vlab.amrita.edu/?sub=1&brch=282&sim=370&cnt=1
https://vlab.amrita.edu/?sub=1&brch=282&sim=370&cnt=1
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Module III: Conditional Branching and Loops. Writing and evaluation of conditionals and 
consequent branching. Iteration and loops. 
 

Module IV: Arrays, Arrays (1-D, 2-D), Character arrays and Strings 
 

Module V: Basic Algorithms, Searching, Basic Sorting Algorithms (Bubble, Insertion and 
Selection), Finding roots of equations, notion of order of complexity through example 
programs (no formal definition required) 
 

Module VI: Function, Functions (including using built in libraries), Parameter passing in 
functions, call by value, Passing arrays to functions: idea of call by reference  
 

Module VII: Recursion, Recursion as a different way of solving problems. Example 
programs, such as Finding Factorial, Fibonacci series, Ackerman function etc. Quick sort 
or Merge sort.  
 

Module VIII: Structures, Defining structures and Array of Structures 
 

Module IX: Pointers, Idea of pointers, Defining pointers, Use of Pointers in self-referential 
structures, notion of linked list (no implementation)  
 

Module X: File handling (only if time is available, otherwise should be done as part of the 
lab). 
 
PRACTICALS: 
1. Familiarization with programming environment 
2. Simple computational problems using arithmetic expressions 
3. Problems involving if-then-else structures 
4. Iterative problems e.g., sum of series 
5. 1D Array manipulation 
6. Matrix problems, String operations 
7. Simple functions 
8. Programming for solving Numerical methods problems 
9. Recursive functions 
10. Pointers and structures 
11. File operations 
 
TEXT/REFERENCE BOOKS: 
1. R.S. Salaria, Problem Solving & Programming in C, Khanna Publishing House. 
2. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill. 
3. E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill. 
4. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice 

Hall of India. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 

1 INTRODUCTION TO 
PROGRAMMING IN C 

PROF. SATYADEV 
NANDAKUMAR IITK 



http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://cse02-iiith.vlabs.ac.in/exp4/index.html
http://cse02-iiith.vlabs.ac.in/exp4/index.html
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://cse02-iiith.vlabs.ac.in/exp2/index.html
http://cse02-iiith.vlabs.ac.in/exp2/index.html
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab








http://mm-coep.vlabs.ac.in/LaserSpotWelding/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20Micromachining%20laboratory
http://mm-coep.vlabs.ac.in/LaserSpotWelding/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20Micromachining%20laboratory
http://mm-coep.vlabs.ac.in/LaserSpotWelding/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20Micromachining%20laboratory
http://mm-coep.vlabs.ac.in/LaserSpotWelding/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20Micromachining%20laboratory
http://mm-coep.vlabs.ac.in/LaserSpotWelding/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20Micromachining%20laboratory
http://fab-coep.vlabs.ac.in/exp7/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20FAB%20laboratory
http://fab-coep.vlabs.ac.in/exp7/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20FAB%20laboratory
http://fab-coep.vlabs.ac.in/exp7/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20FAB%20laboratory
http://fab-coep.vlabs.ac.in/exp7/Theory.html?domain=Mechanical%20Engineering&lab=Welcome%20to%20FAB%20laboratory
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10.  To develop understanding of psychological problems associated with the age and 
lifestyle. 

11. To demonstrate an understanding of sound nutritional practices as related to health 
and physical performance.  

12. To assess yoga activities in terms of fitness value. 
13. To identify and apply injury prevention principles related to yoga and physical fitness 

activities. 
14. To understand and correctly apply biomechanical and physiological principles elated 

to exercise and training. 
 
 

 
******* 
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SEMESTER III 

Course Code : MT-301 

Course Title : Basic Concepts of Mechatronics 

Number of Credits : 3 (L: 3; T: 0; P: 0) 

Course Category : MT 

 
Course Objective: This course aims at providing fundamental understanding about the 
basic elements of a mechatronics system, interfacing, and its practical applications.  
 
Course Contents: 
 
Module I: Introduction: Definition of Mechanical Systems, Philosophy and approach; 
Systems and Design: Mechatronic approach, Integrated Product Design, Modeling, 
Analysis and Simulation, Man-Machine Interface. 
 
Module II: Sensors and transducers: classification, Development in Transducer 
technology, Opto- Electronics-Shaft encoders, CD Sensors, Vision System, etc. 
 
Module III: Drives and Actuators: Hydraulic and Pneumatic drives, Electrical Actuators 
such as servo motor and Stepper motor, Drive circuits, open and closed loop control; 
Embedded Systems: Hardware Structure, Software Design and Communication, 
Programmable Logic Devices, Automatic Control and Real Time Control Systems 
 
Module IV: Smart materials: Shape Memory Alloy, Piezoelectric and Magnetostrictive 
Actuators: Materials, Static and dynamic characteristics, illustrative examples for 
positioning, vibration isolation, etc. 
 
Module V: Micromechatronic systems: Microsensors, Microactuators; Micro-fabrication 
techniques LIGA Process: Lithography, etching, Micro-joining etc. Application examples; 
Case studies Examples of Mechatronic Systems from Robotics Manufacturing, Machine 
Diagnostics, Road vehicles and Medical Technology. 
 
Text/Reference Books: 
1. Mechatronics System Design, Devdas Shetty & Richard A. Kolk, PWS Publishing 

Company (Thomson Learning Inc.). 
2. Mechatronics: A Multidisciplinary Approach, William Bolton, Pearson Education 
3. A Textbook of Mechatronics, R.K. Rajput, S. Chand & Company Private Limited 
4. Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, 

William Bolton, Prentice Hall. 
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1. J.W. Valvano, "Embedded Microcomputer System: Real Time Interfacing", 
Brooks/Cole, 2000. 

2. Jack Ganssle, "The Art of Designing Embedded Systems", Newness, 1999. 
3. V.K. Madisetti, "VLSI Digital Signal Processing", IEEE Press (NY, USA), 1995. 
4. David Simon, "An Embedded Software Primer", Addison Wesley, 2000. 
5. K.J. Ayala, "The 8051 Microcontroller: Architecture, Programming and Applications", 

Penram Intl, 1996. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 
1. Embedded Systems Prof. Shantanu Chaudhary IIT Delhi 

 
Course Outcomes: At the end of the course, students will demonstrate the ability: 
1. To suggest design approach using advanced controllers to real-life situations. 
2. To design interfacing of the systems with other data handling / processing systems. 
3. To identify engineering constraints like energy dissipation, data exchange speeds etc. 
 

***** 

Course Code : MT-306 

Course Title : Effective Technical Communication 

Number of Credits : 3 (L: 3; T: 0; P: 0) 

Course Category : MT 

 

Course Content:  

Module I: Information Design and Development- Different kinds of technical documents, 
Information development life cycle, Organization structures, factors affecting 
information and document design, Strategies for organization, Information design and 
writing for print and for online media. 

Module II: Technical Writing, Grammar and Editing- Technical writing process, forms of 
discourse, writing drafts and revising, Collaborative writing, creating indexes, technical 
writing style and language. Basics of grammar, study of advanced grammar, editing 
strategies to achieve appropriate technical style. Introduction to advanced technical 
communication, Usability, Human factors, Managing technical communication projects, 
time estimation, Single sourcing, Localization. 

Module III: Self Development and Assessment- Self assessment, Awareness, Perception 
and Attitudes, Values and belief, Personal goal setting, career planning, Self-esteem. 
Managing Time; Personal memory, Rapid reading, taking notes; Complex problem 
solving; Creativity. 





http://vlabs.iitkgp.ernet.in/be/exp1/index.html
http://vlabs.iitkgp.ernet.in/be/exp1/index.html
http://vlabs.iitkgp.ernet.in/be/exp3/index.html
http://vlabs.iitkgp.ernet.in/be/exp3/index.html
http://vlabs.iitkgp.ernet.in/be/exp2/index.html
http://vlabs.iitkgp.ernet.in/be/exp2/index.html
http://vlabs.iitkgp.ernet.in/be/exp5/index.html
http://vlabs.iitkgp.ernet.in/be/exp5/index.html
http://em-coep.vlabs.ac.in/Exp8/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp8/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp8/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp8/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp8/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
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3 To study and design the PN junction 
diode and its use as half wave and full 
wave rectifier. 

http://ee-iitb.vlabs.ac.in/ee-
iitb/exp1/index.html 

4 To design a voltage regulator using 
zener diode. Discuss the behavior of 
the regulator for various loads. 

http://vlab.amrita.edu/?sub=1&brc
h=282&sim=1207&cnt=1 
 

5 To verify truth tables of various logic 
gates and flip flops. 

1. http://vlab.amrita.edu/index.
php?sub=59&brch=165&sim
=903&cnt=2 

2. http://cse15-
iiith.vlabs.ac.in/exp6/Introdu
ction.html?domain=Compute
r%20Science&lab=DLD%20L
ab 

6 To measure the characteristics of 
LVDT using linear displacement 
trainer kit. 

http://sl-
coep.vlabs.ac.in/LinearVariableDiffe
rntialTransformer/Theory.html?do
main=Electrical%20Engineering&la
b=Welcome%20to%20Sensor%20L
ab 

 
Course Outcomes: After completing the course, students will be able: 
1. To Identify the key elements of mechatronics system, representation into block 

diagram. 
2. To apply knowledge of the concept of signal processing and signal conditioning for its 

industrial applications.  
3. To analyze the requirements for a given industrial process and select the most 

appropriate Actuators, sensors, design circuit according to applications. 
4. To understand the different logic gates, architecture of microprocessor and 

microcontroller for industrial applications.                                                                                                                                                                                     
 

***** 

Course Code : MT-312 

Course Title : Strength of Materials Lab 

Number of Credits : 1 (L: 0; T: 0; P: 2) 

Course Category : MT 

 

Course Objective: Demonstrating the basic principles in the area of strength and 
mechanics of materials and structural analysis to the undergraduate students through a 
series of experiments is the objective of the strength of materials lab.  Measuring the 

http://ee-iitb.vlabs.ac.in/ee-iitb/exp1/index.html
http://ee-iitb.vlabs.ac.in/ee-iitb/exp1/index.html
http://vlab.amrita.edu/?sub=1&brch=282&sim=1207&cnt=1
http://vlab.amrita.edu/?sub=1&brch=282&sim=1207&cnt=1
http://vlab.amrita.edu/index.php?sub=59&brch=165&sim=903&cnt=2
http://vlab.amrita.edu/index.php?sub=59&brch=165&sim=903&cnt=2
http://vlab.amrita.edu/index.php?sub=59&brch=165&sim=903&cnt=2
http://cse15-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=DLD%20Lab
http://cse15-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=DLD%20Lab
http://cse15-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=DLD%20Lab
http://cse15-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=DLD%20Lab
http://cse15-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=DLD%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/LinearVariableDifferntialTransformer/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab


http://sm-nitk.vlabs.ac.in/exp13/index.html
http://sm-nitk.vlabs.ac.in/exp14/index.html
https://mdmv-nitk.vlabs.ac.in/exp2/index.html
https://mdmv-nitk.vlabs.ac.in/exp2/index.html
https://mdmv-nitk.vlabs.ac.in/exp3/index.html
https://mdmv-nitk.vlabs.ac.in/exp3/index.html
http://sm-nitk.vlabs.ac.in/exp11/index.html
http://eerc01-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://sm-nitk.vlabs.ac.in/exp19/index.html
http://eerc01-iiith.vlabs.ac.in/exp10/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp10/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp10/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
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%20Basic%20Engineering%20Mechanics%20
and%20Strength%20of%20Materials%20lab! 

2. http://sm-nitk.vlabs.ac.in/exp20/index.html 

5 Tests on closely 
coiled and open 
coiled springs. 

http://eerc01-
iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil
%20Engineering&lab=Welcome%20to%20Basic%20
Engineering%20Mechanics%20and%20Strength%20
of%20Materials%20lab! 

6 Compression test on 
wood or concrete. 

http://eerc01-
iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil
%20Engineering&lab=Welcome%20to%20Basic%20
Engineering%20Mechanics%20and%20Strength%20
of%20Materials%20lab! 

7 Impact test. 1. http://eerc01-
iiith.vlabs.ac.in/exp5/Introduction.html?domai
n=Civil%20Engineering&lab=Welcome%20to
%20Basic%20Engineering%20Mechanics%20
and%20Strength%20of%20Materials% 

2. http://sm-nitk.vlabs.ac.in/exp5/index.html 
3. http://sm-nitk.vlabs.ac.in/exp6/index.html 

8 Shear test. 1. http://eerc01-
iiith.vlabs.ac.in/exp3/Introduction.html?domai
n=Civil%20Engineering&lab=Welcome%20to
%20Basic%20Engineering%20Mechanics%20
and%20Strength%20of%20Materials%20lab! 

2. http://sm-nitk.vlabs.ac.in/exp7/index.html 
3. http://sm-nitk.vlabs.ac.in/exp8/index.html 
4. http://sm-nitk.vlabs.ac.in/exp9/index.html 

 
Course Outcomes: Upon completion of the course student should be able: 
1. To Analyze and design structural members subjected to tension, compression, 

torsion, bending and combined stresses using the fundamental concepts of stress, 
strain and elastic behavior of materials. 

2. To Utilize appropriate materials in design considering engineering properties, 
sustainability, cost and weight. 

3. To Perform engineering work in accordance with ethical and economic constraints 
related to the design of structures and machine parts. 

 
***** 

Course Code : MT-313 

Course Title : Electrical Machines Lab 

http://eerc01-iiith.vlabs.ac.in/exp10/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp10/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://sm-nitk.vlabs.ac.in/exp20/index.html
http://eerc01-iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp8/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp2/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%25
http://eerc01-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%25
http://eerc01-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%25
http://eerc01-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%25
http://eerc01-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%25
http://sm-nitk.vlabs.ac.in/exp5/index.html
http://sm-nitk.vlabs.ac.in/exp6/index.html
http://eerc01-iiith.vlabs.ac.in/exp3/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp3/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp3/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp3/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://eerc01-iiith.vlabs.ac.in/exp3/Introduction.html?domain=Civil%20Engineering&lab=Welcome%20to%20Basic%20Engineering%20Mechanics%20and%20Strength%20of%20Materials%20lab
http://sm-nitk.vlabs.ac.in/exp7/index.html
http://sm-nitk.vlabs.ac.in/exp8/index.html
http://sm-nitk.vlabs.ac.in/exp9/index.html


http://em-coep.vlabs.ac.in/Exp3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines
http://em-coep.vlabs.ac.in/Exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines!
http://em-coep.vlabs.ac.in/Exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines!
http://em-coep.vlabs.ac.in/Exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines!
http://em-coep.vlabs.ac.in/Exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Electrical%20Machines!




http://vlabs.iitkgp.ernet.in/rtes/exp4/index.html
http://vlabs.iitkgp.ernet.in/rtes/exp4/index.html
http://vlabs.iitkgp.ernet.in/rtes/exp3/index.html
http://vlabs.iitkgp.ernet.in/rtes/exp3/index.html
http://vlabs.iitkgp.ernet.in/rtes/exp9/index.html
http://vlabs.iitkgp.ernet.in/rtes/exp11/index.htm
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Teacher preparation with a minimum exposure to at least one 8- day FDP 
on Universal Human Values is deemed essential. 
 
Assessment: 
This is a compulsory credit course. The assessment is to provide a fair state of 
development of the student, so participation in classroom discussions, self-
assessment, peer assessment etc. will be used in evaluation. 
 
Example: 
Assessment by faculty mentor: 10 marks  
Self-assessment: 10 marks 
Assessment by peers: 10 marks 
Socially relevant project/Group Activities/Assignments: 20 marks Semester 
End Examination: 50 marks 
The overall pass percentage is 40%. In case the student fails, he/she must repeat 
the course. 
 
Outcome of the Course: 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 
with sustainable solutions, while keeping human relationships and human 
nature in mind. 
 
They would have better critical ability. They would also become sensitive to 
their commitment towards what they have understood (human values, human 
relationship and human society). It is hoped that they would be able to apply 
what they have learnt to their own self in different day-to- day settings in real 
life, at least a beginning would be made in this direction. 
 
This is only an introductory foundational input. It would be desirable to follow it 
up by 
a) faculty-student or mentor-mentee programs throughout their time with the 

institution 
b) Higher level courses on human values in every aspect of living. E.g. as a 

professional 
 

 

***** 
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will understand application of various transforms for analysis of signals and systems both 
continuous time and discrete time. Students will also explore to power and energy signals 
and spectrum. 
 
Course Content:  
Module I: Basic definitions, Classification of signals and systems. Signal operations and 
properties. Basic continuous time signals, signal sampling and quantization, is cretization 
of continuous time signals, discrete time signals. Basic system properties, Representation 
of digital signals. Case study of different signals form communication and biomedical 
field. 
 
Module II: Impulse response characterization and convolution integral for CT- LTI 
system, signal responses to CT-LTI system, properties of convolution, LTI system 
response properties from impulse response. (*Review of Laplace transform with 
reference to CT signals and systems.) 
 
Module III: Impulse response characterization and convolution sum, Causal signal 
response to DT-LTI systems. Properties of convolution summation, Impulse response of 
DT-LTI system. DT-LTI system properties from Impulse response. System analysis from 
difference equation model 
 
Module IV: Representation of periodic functions, Fourier series, Frequency spectrum of 
a periodic signals, Fourier Transform, Relation between Laplace Transform and Fourier 
Transform and its properties. Introduction to DTFT and DFT 
 
Module V: The z-Transform, Convergence of z-Transform, Basic z-Transform, Properties 
of z-Transform, Inverse z-Transform and Solving difference equation using z-Transform 
 
Text/Reference Books: 
1. Signals and Systems by Alan V. Oppenheim, Alan S. Wilsky and Nawab, Prentice Hall. 
2. Signals and Systems by K. Gopalan, Cengage Learning (India Edition). 
3. Signals and Systems by Michal J. Roberts and Govind Sharma, Tata Mc-Graw Hill 

Publications. 
4. Signals and Systems by Simon Haykin and Bary Van Veen, Wiley- India Publications. 
5. Linear Systems and Signals by B.P.Lathi, Oxford University Press. 
6. Signal, Systems and Transforms by Charles L. Philips, J. M. Parr and E. A. Riskin, 

Pearson Education. 
7. Digital Signal Processing Fundamentals and Applications by Li Tan, Elsevier, 

Academic Press. 
8. Signal and Systems by Anand Kumar, 3rd Edition, PHI. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 

1. Signals & Systems Prof. k.S. Venkatesh IIT Kanpur 

2. Signals & Sytems Prof. V.M. Gadre IIT Bombay 
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requirement to automate the systems. Electro pneumatic & electro hydraulic systems 
using relay logic circuits. 
 
Module IV: Industrial Control Systems: Programmable Logic Controllers (PLC) based 
control system, programming languages & instruction set, ladder logic, functional blocks, 
structured text, and applications. Human Machine Interface (HMI) & Supervisory Control 
and Data Acquisition System (SCADA); motion controller, applications of RFID technology 
and machine vision. 
 
Module V: Research Micro Projects: Students in a group will carry out micro project on 
design and implementation of an automatic modular system which can be useful in 
contemporary automation industries. The methodologies will be followed as first design 
and simulation of automated systems using Festo Fluid, SIM, SIROS, PLC software and 
then implementation by using pneumatic controls, electro-pneumatic controls, PLC and 
motion controls. 
 
Text Books: 
1. Groover, M. P., Automation, Production System & Computer Integrated 

Manufacturing, Pearson Education Asia (2009). 
2. Esposito, A., Fluid Power with Applications, Sixth Edition, Pearson Education (2009). 
3. Majumdar, S. R., Pneumatic Systems, McGraw Hill (2005). 
4. Nakra, B. C., Theory and Applications of Automatic Controls, Revised 2nd Edition, New 

Age International Publishers (2014). 
5. Morriss, S. B., Automated Manufacturing Systems, McGraw Hill (2006). 
6. Auslander, D. M. and Kempf, C. J., Mechatronics: Mechanical System Interfacing. 
7. Garry Dunning Programmable Logic Controller. 
8. Programmable Logic Controllers by Frank Petruzella. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 
1. Industrial Automation & 

control 
Prof. S. Mukhopadhyay IIT Kharagpur 

 
Course Outcomes:  
1. To demonstrated the knowledge of various devices used for industrial automation 

and their application, which will help students in their projects and knowledge in 
industry. 

2. To learn terms, history, functions and principles of fluid power components in this 
automation technologies course. Control tactics, hydraulic interpretation, component 
symbols, pneumatic drawings and pneumatic circuit design are also examined. 
Students explore actuators and fluid transmission devices as well as the causes and 
consequences of fluid contamination. 

3. To explore the programming and implementation of programmable logic controllers. 
Topics include the theories and application of hardware selection, configuration, 
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Module III: Water and Soil Pollution 
1. Sources of water pollution, Types of water pollutants, Characteristics of water 

pollutants Turbidity, pH, total suspended solids, total solids BOD and COD: 
Definition, calculation. 

2. Waste Water Treatment: Primary methods: sedimentation, froth floatation, 
Secondary methods: Activated sludge treatment, Trickling filter, Bioreactor, 
Tertiary Method: Membrane separation technology, RO (reverse osmosis). 

3. Causes, Effects and Preventive measures of Soil Pollution: Causes-Excessive use of 
Fertilizers, Pesticides and Insecticides, Irrigation, E-Waste. 

 
Module IV: Renewable sources of Energy 

1. Solar Energy: Basics of Solar energy. Flat plate collector (Liquid & Air). Theory of 
flat plate collector. Importance of coating. Advanced collector. Solar pond. Solar 
water heater, solar dryer. Solar stills. 

2. Biomass: Overview of biomass as energy source. Thermal characteristics of 
biomass as fuel. Anaerobic digestion. Biogas production mechanism. Utilization 
and storage of biogas. 

3. Wind energy: Current status and future prospects of wind energy. Wind energy in 
India. Environmental benefits and problem of wind energy. 

4. New Energy Sources: Need of new sources. Different types new energy sources. 
Applications of (Hydrogen energy, Ocean energy resources, Tidal energy 
conversion.) Concept, origin and power plants of geothermal energy. 

 
Module V: Solid Waste Management, ISO 14000 & Environmental Management 

1. Solid waste generation- Sources and characteristics of: Municipal solid waste, E- 
waste, biomedical waste. 

2. Metallic wastes and Non-Metallic wastes (lubricants, plastics, rubber) from 
industries. Collection and disposal: MSW (3R, principles, energy recovery, sanitary 
landfill), Hazardous waste. 

3. Air quality act 2004, air pollution control act 1981 and water pollution and control 
act1996. Structure and role of Central and state pollution control board. 

4. Concept of Carbon Credit, Carbon Footprint. 
5. Environmental management in fabrication industry.  
6. ISO14000: Implementation in industries, Benefits. 

 
Text Books/References:  
1. S.C. Sharma & M.P. Poonia, Environmental Studies, Khanna Publishing House, New 

Delhi. 
2. C.N. R. Rao, Understanding Chemistry, Universities Press (India) Pvt. Ltd., 2011. 
3. Arceivala, Soli Asolekar, Shyam, Waste Water Treatment for Pollution Control and  
4. Reuse, Mc-Graw Hill Education India Pvt. Ltd., New York, 2007, ISBN:978-07-062099-  
5. Nazaroff, William, Cohen, Lisa, Environmental Engineering Science, Willy, New York, 

2000, ISBN 10: 0471144940.  
6. O.P. Gupta, Elements of Environmental Pollution Control, Khanna Publishing House, 

New Delhi  
7. Rao, C. S., Environmental Pollution Control and Engineering, New Age International 

Publication, 2007, ISBN: 81-224-1835-X.  



http://www.eco-prayer.org/
http://www.teriin.org/
http://www.cpcp.nic.in/
http://www.cpcp.gov.in/
http://www.indiaenvironmentportal.org.in/
http://www.whatis.techtarget.com/
http://www.sustainabledevelopment.un.org/
http://www.conserve-energy-future.com/
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EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment Name Experiment Link(s) 

1 Measurement of viscosity. http://pcv-au.vlabs.ac.in/physical-
chemistry/Determination_of_Viscosity_of_Org
anic_Solvents/ 

2 Determination of coefficient 
of friction of flow in a pipe. 

http://fm-nitk.vlabs.ac.in/exp4/index.html 

3 Determination of minor 
losses in flow through pipes. 

https://mfts-iitg.vlabs.ac.in/PipeFlow.html 

4 Calibration of flow 
measuring devices: Orifice 
plate meter, Nozzle meter, 
Venturimeter, V-notch. 

http://virtual-labs.ac.in/fm-
nitk/exp1/index.html 
 

5 Performance on hydraulic 
turbines: a) Pelton wheel b) 
Francis turbine c) Kaplan 
turbine. 

1. http://fmc-nitk.vlabs.ac.in/fluid-
machinery-lab/exp/kaplan-turbine/ 

2. http://fmc-nitk.vlabs.ac.in/fluid-
machinery-lab/exp/pelton-turbine/ 

3. http://fmc-nitk.vlabs.ac.in/fluid-
machinery-lab/exp/francis-turbine/ 

6 Performance on hydraulic 
pumps: a) Single stage and 
multi stage centrifugal 
pumps b) Reciprocating 
pump. 

http://fmc-nitk.vlabs.ac.in/fluid-machinery-
lab/exp/centrifugal-pump/ 
 

7 Venturimeter. http://fm-nitk.vlabs.ac.in/exp5/index.html 

 
Course Outcomes: At the end of the course student will be able: 
1. To Understanding of basic physics of fluids.   
2. To calculate and design engineering applications involving fluid. 
3. To analyze flow of systems in terms of mass, momentum, and energy balance. 
4. To assess Having knowledge about current research topics about fluid mechanics.   

                                                                         
 

***** 
 
 
 
 
 

 

http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://fm-nitk.vlabs.ac.in/exp4/index.html
https://mfts-iitg.vlabs.ac.in/PipeFlow.html
http://virtual-labs.ac.in/fm-nitk/exp1/index.html
http://virtual-labs.ac.in/fm-nitk/exp1/index.html
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/kaplan-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/kaplan-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/pelton-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/pelton-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/francis-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/francis-turbine/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/centrifugal-pump/
http://fmc-nitk.vlabs.ac.in/fluid-machinery-lab/exp/centrifugal-pump/
http://fm-nitk.vlabs.ac.in/exp5/index.html




http://vlabs.iitkgp.ernet.in/dec/exp7/index.html
http://vlabs.iitkgp.ernet.in/dec/exp7/index.html
https://he-coep.vlabs.ac.in/Experiment2/Theory.html?domain=ElectronicsandCommunications&lab=Hybrid%20Electronics%20Lab
https://he-coep.vlabs.ac.in/Experiment2/Theory.html?domain=ElectronicsandCommunications&lab=Hybrid%20Electronics%20Lab
https://he-coep.vlabs.ac.in/Experiment2/Theory.html?domain=ElectronicsandCommunications&lab=Hybrid%20Electronics%20Lab
https://he-coep.vlabs.ac.in/Experiment2/Theory.html?domain=ElectronicsandCommunications&lab=Hybrid%20Electronics%20Lab
https://he-coep.vlabs.ac.in/Experiment2/Theory.html?domain=ElectronicsandCommunications&lab=Hybrid%20Electronics%20Lab
http://vlabs.iitkgp.ernet.in/dec/exp8/index.html
http://vlabs.iitkgp.ernet.in/dec/exp8/index.html
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List of Experiments:   
1. Study hardware and software used in PLC. 
2. Implementation of logic gates in PLC. 
3. Implementation of arithmetic instruction. 
4. Implementation of on and off delay timers. 
5. Study, understand and perform experiments on timers and counters. 
6. Study and simulate analog function blocks. 
7. Logic implementation for traffic control application. 
8. Logic implementation for bottle filling application. 
9. Direct control of double acting cylinder. 
10. Indirect control of double acting cylinder. 
11. Hydraulic pump/characteristic curve of variable displacement pump. 
12. Single-rod cylinder/pressure intensification. 
 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment 
Name 

Experiment Link(s) 

1 Study and 
simulate analog 
and digital 
function blocks. 

http://ial-
coep.vlabs.ac.in/List%20of%20experiments.html?domai
n=Electrical%20Engineering 

2 Study, 
understand and 
perform 
experiments on 
timers and 
counters. 

http://ial-
coep.vlabs.ac.in/Expt3/Theory.html?domain=Electrical
%20Engineering&lab=Welcome%20to%20Industrial%2
0Automation%20Laboratory 

3 Logic 
implementation 
for traffic control 
application. 

http://ial-
coep.vlabs.ac.in/Expt4/Theory.html?domain=Electrical
%20Engineering&lab=Welcome%20to%20Industrial%2
0Automation%20Laboratory 

4 Logic 
implementation 
for bottle filling 
application. 

http://ial-
coep.vlabs.ac.in/Expt5/Theory.html?domain=Electrical
%20Engineering&lab=Welcome%20to%20Industrial%2
0Automation%20Laboratory 
 

5 Study hardware 
and software 
used in PLC. 

http://plc-
coep.vlabs.ac.in/exp1/Theory.html?domain=Electrical%
20Engineering&lab=Welcome%20to%20Programmable
%20Logic%20Controller%20Lab 

http://ial-coep.vlabs.ac.in/List%20of%20experiments.html?domain=Electrical%20Engineering
http://ial-coep.vlabs.ac.in/List%20of%20experiments.html?domain=Electrical%20Engineering
http://ial-coep.vlabs.ac.in/List%20of%20experiments.html?domain=Electrical%20Engineering
http://ial-coep.vlabs.ac.in/Expt3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt3/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt5/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt5/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt5/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://ial-coep.vlabs.ac.in/Expt5/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Industrial%20Automation%20Laboratory
http://plc-coep.vlabs.ac.in/exp1/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp1/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp1/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp1/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
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6 Implementation 
of logic gates in 
PLC. 

http://plc-
coep.vlabs.ac.in/exp2/Theory.html?domain=Electrical%
20Engineering&lab=Welcome%20to%20Programmable
%20Logic%20Controller%20Lab 

7 Implementation 
of arithmetic 
instruction. 

http://plc-
coep.vlabs.ac.in/exp7/Theory.html?domain=Electrical%
20Engineering&lab=Welcome%20to%20Programmable
%20Logic%20Controller%20Lab 

8 Implementation 
of on and off 
delay timers. 

http://plc-
coep.vlabs.ac.in/exp4/Theory.html?domain=Electrical%
20Engineering&lab=Welcome%20to%20Programmable
%20Logic%20Controller%20Lab 

 
Text Books: 
1. Esposito, A., Fluid Power with Applications, Sixth Edition, Pearson Education (2009). 
2. Majumdar, S. R., Pneumatic Systems, McGraw Hill (2005). 
3. Nakra, B. C., Theory and Applications of Automatic Controls, Revised 2nd Edition, New 

Age International Publishers (2014). 
4. Garry Dunning: Programmable Logic Controller. 
 
Course Outcomes:  
1. To demonstrate the knowledge of various devices used for industrial automation and 

their application, which will help students in their projects and knowledge in 
industry. 

2. To explain history, functions and principles of fluid power components in this 
automation technologies course. Control tactics, hydraulic interpretation, component 
symbols, pneumatic drawings and pneumatic circuit design are also examined. 
Students explore actuators and fluid transmission devices as well as the causes and 
consequences of fluid contamination. 

3. To explore the programming and implementation of programmable logic controllers. 
Topics include the theories and application of hardware selection, configuration, 
math blocks and troubleshooting. Students run industry-related simulations for PLC 
hardware and networking, related mechanisms, external device and operating cycle.  
 

***** 
 

Course Code : MT-414 

Course Title : Signals and Systems Lab 

Number of Credits : 1 (L: 0; T: 0; P: 2) 

Course Category : MT 

 
 
 

http://plc-coep.vlabs.ac.in/exp2/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp2/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp2/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp2/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp7/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp7/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp7/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp7/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
http://plc-coep.vlabs.ac.in/exp4/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Programmable%20Logic%20Controller%20Lab
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Course Objective: 
1. To enable the student on how to approach solving Engineering problems using 

simulation tools. 
2. To prepare the students to use and analyze MATLAB or other related softwares in 

their project works.  
3. To provide a foundation in use of this software for real time applications. 
 
List of Experiments: 
1. Basic Operations on Matrices.  
2. Generation of Various Signals and Sequences (Periodic and Aperiodic), such as 

Module Impulse, Module Step, Square, Saw tooth, Triangular, Sinusoidal, Ramp, Sinc. 
3. Operations on Signals and Sequences such as Addition, Multiplication, Scaling, 

Shifting, Folding, Computation of Energy and Average Power. 
4. Finding the Even and Odd parts of Signal/Sequence and Real and Imaginary parts of 

Signal. 
5. Convolution between Signals and sequences. 
6. Auto Correlation and Cross Correlation between Signals and Sequences. 
7. Verification of Linearity and Time Invariance Properties of a given 

Continuous/Discrete System. 
8. Computation of Module sample, Module step and Sinusoidal responses of the given 

LTI system and verifying its physical realizability and stability properties. 
9. Gibbs Phenomenon. 
10. Finding the Fourier Transform of a given signal and plotting its magnitude and phase 

spectrum. 
 

Text Books/References: Institutes may design their own Lab Manual; MATLAB Math 
works software or any other related software may be used. 
 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment Name Experiment Link(s) 

1 Finding the Even and Odd parts 
of Signal/Sequence and Real and 
Imaginary parts of Signal. 

http://ssl-
iitg.vlabs.ac.in/Signals%20and%20their
%20properties(objectives).html 

2 Convolution between Signals and 
sequences. 

http://ssl-
iitg.vlabs.ac.in/Signals%20and%20their
%20properties%205(objectives).html 

3 Auto Correlation and Cross 
Correlation between Signals and 
Sequences. 

http://ssl-
iitg.vlabs.ac.in/Signals%20and%20their
%20properties%205(objectives).html 

4 Finding the Fourier Transform of 
a given signal and plotting its 
magnitude and phase spectrum. 

http://ssl-
iitg.vlabs.ac.in/Signals_exp3(objectives).h
tml 
 

http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals%20and%20their%20properties%205(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals_exp3(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals_exp3(objectives).html
http://ssl-iitg.vlabs.ac.in/Signals_exp3(objectives).html
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5. J.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1992. 
6. D.J. DeFatta, J. G. Lucas and W.S.Hodgkiss, Digital Signal Processing, John Wiley& Sons, 

1988. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 

1. Digital Signal Processing C.S Ramalingam IIT Madras 

2. Digital Signal Processing Prof. S.C Dutta IIT Delhi 

 
Course Outcomes: At the end of the course student will be able: 
1. To Represent signals mathematically in continuous and discrete-time, and in the 

frequency domain. 
2. To Analyze discrete-time systems using z-transform. 
3. To Understand the Discrete-Fourier Transform (DFT) and the FFT algorithms. 
4. To Design digital filters for various applications. 
5. To Apply digital signal processing for the analysis of real-life signals. 

 
***** 

Course Code : MT-502 

Course Title : Sensors & Instrumentation 

Number of Credits : 3 (L: 2; T: 1; P: 0) 

Course Category : MT 

 
Course Objective: The course provides good knowledge of working of different types of 
sensors used in various application areas. The course also provides knowledge of 
interfacing of electronic circuits with different sensors for its applications in different 
fields. 
 
Course Contents:  

Module I: Sensors Fundamentals and Characteristics: Sensors, Signals and Systems; 
Sensor Classification; Modules of Measurements; Sensor Characteristics. 

Module II: Physical Principles of Sensing: Electric Charges, Fields, and Potentials; 
Capacitance; Magnetism; Induction; Resistance; Piezoelectric Effect; Hall Effect; 
Temperature and Thermal Properties of Material; Heat Transfer; Light; Dynamic Models 
of Sensor Elements. 

Module III: Interface Electronic Circuits: Input Characteristics of Interface Circuits, 
Amplifiers, Excitation Circuits, Analog to Digital Converters, Direct Digitization and 
Processing, Bridge Circuits, Data Transmission, Batteries for Low Power Sensors. 















https://www.fundable.com/learn/resources/guides/startup
https://corporatefinanceinstitute.com/resources/knowledge/finance/corporate-structure/
https://corporatefinanceinstitute.com/resources/knowledge/finance/corporate-structure/
https://www.finder.com/small-business-finance-tips
https://www.profitbooks.net/funding-options-to-raise-startup-capital-for-your-business/
https://www.profitbooks.net/funding-options-to-raise-startup-capital-for-your-business/


https://www.constitution.org/cons/india/const.html
http://www.legislative.gov.in/constitution-of-india
https://www.sci.gov.in/constitution
https://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/
https://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/


http://vlabs.iitkgp.ernet.in/dsp/exp10/index.html
http://vlabs.iitkgp.ernet.in/dsp/exp10/index.html
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4. To Design IIR, and FIR filters for band pass, band stop, low pass and high pass filters.  
5. To develop the signal processing algorithm using MATLAB & VLAB. 
 

***** 
Course Code : MT-512 

Course Title : Sensors &  Instrumentation Lab 

Number of Credits : 1 (L: 0; T: 0; P: 2) 

Course Category : MT 

 
Course Objective: This introduces the students with the theory and methods for 
conducting experimental work in the laboratory and calibration of various instruments 
for measuring pressure, temperature, displacement, speed, vibration etc. 
 
List of Experiments: 
1. Study of the characteristics of Capacitor Level Sensor for Level Measurement of a 

Liquid in a Tank. 
2. Study of the characteristics of a Piezo Resistive Sensor for Pressure Measurement of 

a Liquid in a Tank. 
3. Study of the characteristics of Resistance Temperature Detector (RTD) 
4. Study of the characteristics of a Thermistor 
5. Study of the characteristics of a Thermocouple 
6. Study of the characteristics of a Magnetic Proximity sensor for Speed Measurement 
7.  Study of the characteristics and operation of Magnetic Sensor. 
8. Study of the operation and characteristics of optical sensors 
 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment Name Experiment Link(s) 

1 Study of the characteristics of 
Capacitor Level Sensor for Level 
Measurement of a Liquid in a Tank. 

http://sl-
coep.vlabs.ac.in/Capacitance/Theor
y.html?domain=Electrical%20Engin
eering&lab=Welcome%20to%20Sen
sor%20Lab 
 

2 Study of the characteristics of 
Resistance Temperature Detector 
(RTD). 

http://sl-
coep.vlabs.ac.in/Rtd/Theory.html?d
omain=Electrical%20Engineering&l
ab=Welcome%20to%20Sensor%20
Lab 

3 Study of the characteristics of a 
Thermistor. 

http://vlab.amrita.edu/?sub=1&brc
h=282&sim=1511&cnt=1 

http://sl-coep.vlabs.ac.in/Capacitance/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Capacitance/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Capacitance/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Capacitance/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Capacitance/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Rtd/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Rtd/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Rtd/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Rtd/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Rtd/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://vlab.amrita.edu/?sub=1&brch=282&sim=1511&cnt=1
http://vlab.amrita.edu/?sub=1&brch=282&sim=1511&cnt=1
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4 Study of the characteristics of a 
Thermocouple. 

http://sl-
coep.vlabs.ac.in/Thermocouple/The
ory.html?domain=Electrical%20Engi
neering&lab=Welcome%20to%20Se
nsor%20Lab 

 
Text Books/References: 
1. J. Fraden, Handbook of Modern Sensors: Physical, Designs, and Applications, AIP 

Press, Springer 
2. D. Patranabis, Sensors and Transducers, PHI Publication, New Delhi 
3. Mechatronics- Ganesh S. Hegde, Published by University Science Press (An imprint of 

Laxmi Publication Private Limited). 
 
Course Outcomes: 
1. To Understand the concept of sensors and its characteristics. 
2. To Understand the practical approach in design of technology based on different 

sensors 
3. To Learn various sensor materials and technology used in designing sensors. 
4. To describe different sensors working. 
5. To Develop a sense for recognizing bad data and an intuition of how to resolve 

problems. 
 

***** 

Course Code : MT-513 

Course Title : Control System Engineering Lab 

Number of Credits : 1 (L: 0; T: 0; P: 2) 

Course Category : MT 

 
Course Objective: To understand concepts of the mathematical modelling, feedback 
control and stability analysis in Time and Frequency domains. 
 
List of Experiments: 
1. Different Toolboxes in MATLAB, Introduction to Control Systems Toolbox or its 

equivalent open source freeware software like Scilab. 
2. Determine transpose, inverse values of given matrix.  
3. Plot the pole-zero configuration in s-plane for the given transfer function.  
4. Determine the transfer function for a given closed loop system in block diagram 

representation.  
5. Plot Module step response of given transfer function and find delay time, rise time, 

peak time and peak overshoot.  
6. Determine the time response of the given system subjected to any arbitrary input.  
7. Plot root locus of given transfer function, locate closed loop poles for different values 

of k. Also find out Wd and What for a given root.  

http://sl-coep.vlabs.ac.in/Thermocouple/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Thermocouple/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Thermocouple/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Thermocouple/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
http://sl-coep.vlabs.ac.in/Thermocouple/Theory.html?domain=Electrical%20Engineering&lab=Welcome%20to%20Sensor%20Lab
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8. Create the state space model of a linear continuous system.  
9. Determine the State Space representation of the given transfer function.  
10. Plot bode plot of given transfer function. Also determine the relative stability by 

measuring gain and phase margins.  
11. Determine the steady state errors of a given transfer function.  
12. Plot Nyquist plot for given transfer function and to discuss closed loop stability. Also 

determine the relative stability by measuring gain and phase margin. 
 

Text Books/References: 
1. Gopal, M., Digital Control System, Wiley Eastern (1986).  
2. Nagrath, I.J. and Gopal, M., Control System Engineering, New Age International (P) 

Limited, Publishers (2003). Hall of India Private Limited (2001). 
3. Ogata, K., Modern Control Engineering, Prentice. 
4. Ambikapathy A., Control System, Khanna Book Publishing Company, 2018. 
 
Course Outcomes: 
 After the successful completion of the course the students will be able:  
1. To Develop the mathematical model of the physical systems.  
2. To Analyze the response of the closed and open loop systems.  
3. To Analyze the stability of the closed and open loop systems.  
4. To Design the various kinds of compensator.  
5. To Develop and analyze state space models. 

 
***** 

Course Code : MT-514 

Course Title : Kinematics and Theory of Machines Lab 

Number of Credits : 1 (L: 0; T: 0; P: 2) 

Course Category : MT 
 

 
Course Objective: 
1. To develop skills for designing and analyzing linkages, cams, gears and other 

mechanisms.  
2. To develop skills for use of mathematics software and for writing computer programs 

to solve kinematics problems.  
3. To provide a foundation for the study of machine design.  
4. Development of individual and team skills involving pre- and post-processing and 

interpretation computer-aided design and analysis data.  
5. Development of individual and team communications skills. 
 
List of Experiments: 
1. Study of simple linkage models/mechanisms. 
2. Study of inversions of four bar linkage. 
3. Study of inversions of single/double slider crank mechanisms. 
4. Experiment on Gears tooth profile, interference etc. 
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5. Experiment on Gear trains. 
6. Experiment on longitudinal vibration. 
7. Experiment on transverse vibration. 
8. Experiments on dead weight type governor. 
9. Experiment on spring controlled governor. 
10. Experiment on critical speed of shaft. 
11. Experiment on gyroscope. 
12. Experiment on Cam profile. 

 
Text Books/References: 
1. Norton Dynamics of Machinery McGraw-Hill. 
2. Recommended Software: Math CAD. 
 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 
 

S. No. Experiment Name Experiment Link(s) 

1 Study of simple linkage 
models/mechanisms. 

http://mm-
nitk.vlabs.ac.in/exp25/index.html 

2 Study of inversions of four bar linkage. http://mm-
nitk.vlabs.ac.in/exp4/index.html 

3 Study of inversions of single/double 
slider crank mechanisms. 

1. http://mm-
nitk.vlabs.ac.in/exp14/index.
html 

2. http://mm-
nitk.vlabs.ac.in/exp13/index.
html 

 
Course Outcomes:  
After the successful completion of the course the students will be able:  
1. To Distinguish kinematic and kinetic motion.  
2. To Identify the basic relations between distance, time, velocity, and acceleration.  
3. To Apply vector mechanics as a tool for solving kinematic problems.  
4. To Create a schematic drawing of a real-world mechanism. 

 
***** 

Course Code : MT-515 

Course Title : Mini Project or Internship 

Number of Credits : 1  

Course Category : MT 

 

http://mm-nitk.vlabs.ac.in/exp25/index.html
http://mm-nitk.vlabs.ac.in/exp25/index.html
http://mm-nitk.vlabs.ac.in/exp4/index.html
http://mm-nitk.vlabs.ac.in/exp4/index.html
http://mm-nitk.vlabs.ac.in/exp14/index.html
http://mm-nitk.vlabs.ac.in/exp14/index.html
http://mm-nitk.vlabs.ac.in/exp14/index.html
http://mm-nitk.vlabs.ac.in/exp13/index.html
http://mm-nitk.vlabs.ac.in/exp13/index.html
http://mm-nitk.vlabs.ac.in/exp13/index.html
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Threats, Attacks, Exploits. Information Gathering (Social Engineering, Foot Printing & 
Scanning). Open Source/ Free/ Trial Tools: nmap, zenmap, Port Scanners, Network 
scanners.  
 
 Module V:  Cyber Security Vulnerabilities & Safe Guards (8 Hours) Internet Security, 
Cloud Computing & Security, Social Network sites security, Cyber Security 
Vulnerabilities-Overview, vulnerabilities in software, System administration, Complex 
Network Architectures. 
 
Text Books/References: 
1. Data Communication and Networking, 4th Edition, Behrouz A. Forouzan, McGraw- 

Hill. 
2. Data and Computer Communication, 8th Edition, William Stallings, Pearson Prentice 

Hall India. 
3. Computer Networks, 8th Edition, Andrew S. Tanenbaum, Pearson New International 

Edition. 
4. Internet working with TCP/IP, Volume 1, 6th Edition Douglas Comer, Prentice Hall of 

India. 
5. TCP/IP Illustrated, Volume 1, W. Richard Stevens, Addison-Wesley, Moduleed States 

of America. 
 
Alternative NPTEL/SWAYAM Course: 

S. No. NPTEL Course Name Instructor Host Institute 
1. Computer Networks & Internet 

Protocol 
Prof. Sandip 
Chakraborty 

IIT Kharagpur 

 
Course Outcomes: 
1. To Explain the functions of the different layers of the OSI Protocol. 
2. To Draw the functional block diagram of wide-area networks (WANs), Local Area 

Networks (LANs) and Wireless LANs (WLANs) describe the function of each block. 
3. To assess requirement (small scale) of wide-area networks (WANs), local area 

networks (LANs) and Wireless LANs (WLANs) design it based on the market available 
component. 

4. To classify problem related TCP/IP protocol developed the network programming. 
5. To Configure DNSDDNS, TELNET, EMAIL, File Transfer Protocol (FTP), WWW, HTTP, 

SNMP, Bluetooth, Firewalls using open source available software and tools. 
 

***** 

Course Code : MT-603 

Course Title : Microprocessor & Microcontroller 

Number of Credits : 3 (L: 3; T: 0; P: 0) 

Course Category : MT 

 





http://processors.wiki.ti.com/index.php/MSP430_LaunchPad_Low_Power_Mode
http://processors.wiki.ti.com/index.php/MSP430_16-Bit_Ultra-Low_Power_MCU_Training
http://processors.wiki.ti.com/index.php/MSP430_16-Bit_Ultra-Low_Power_MCU_Training
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Text Books/References:  
 

1. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th 

Edition)- Pearson India, 2014. 
2. Taha H. A., Operations Research, 6thEdition, Prentice Hall of India,2003. 
 
EXPERIMENTS THAT MAY BE PERFORMED THROUGH VIRTUAL LABS: 

S. No. Experiment Name Experiment Link(s) 

1 Manufacturing of simple sheet 
metal components using shearing 
and bending operations. 

http://msvs-dei.vlabs.ac.in/msvs-
dei/SheetMetal.php 
 

 
Course Outcomes:  Upon the completion of this course the students will be able 
1. To Demonstrate the safety precautions exercised in the mechanical workshop. 
2. To contrast workpiece as per given shape and size using Lathe. 
3. To illustrate Join two metals using arc welding. 
4. To demonstrate Use sheet metal fabrication tools and make a simple tray and funnel. 
5. To design Use different moulding tools, patterns and prepare sand moulds. 

 
***** 

Course Code : MT-615 

Course Title : Seminar 

Number of Credits : 1  

Course Category : MT 

 

The objective of the seminar is to improve communication/presentation skills of 
students and develop his/her acquaintance with new and upcoming technologies 
including new and emerging processes. Faculty in-charge may select the appropriate 
topic for the student and fixup the time and duration of the presentation. Students are 
expected to improve their awareness of careers and their individual career goals through 
this activity. 

 

 

***** 

 
 

 
 

http://msvs-dei.vlabs.ac.in/msvs-dei/SheetMetal.php
http://msvs-dei.vlabs.ac.in/msvs-dei/SheetMetal.php
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http://vlabs.iitkgp.ernet.in/mr/exp2/index.html
http://vlabs.iitkgp.ernet.in/mr/exp2/index.html























































































