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Course Title 
COMPLEX VARIABLES AND 
NUMERICAL METHODS 

Semester IV 

Course Code MVJ20MME41 CIE 50 

Total No. of Contact Hours 40   L : T : P :: 2:2:0 SEE 50 

No. of Contact Hours/week 04 Total 100 

Credits 03 Exam. Duration 3 hrs 

Course objective is to: This course will enable students to 

Understand the concepts of Complex variables and transformation for solving Engineering 

Problems. 

Understand the concepts of complex integration, Poles and Residuals in the stability analysis of 

engineering problems. 

f functionals. 

Students learn to obtain solution s of ordinary and partial differential equations numerically. 

Module-1 
RBT Level 
L2,L3,L4 

08Hrs. 

Complex variables - 1: 
Functions of complex variables, Analytic function, Cauchy-Riemann Equations in Cartesian and 

polar coordinates, Consequences of Cauchy-Riemann Equations, Construction of analytic 

functions (Using Milne-Thomson method). 

Transformations:  
  Bilinear Transformation, Conformal transformation, Discussion of the transformations 

zewzw  ,2

 and )0(,  z
z

a
zw . 

Video link / Additional online information : 

https://www.youtube.com/watch?v=oiK4gTgncww 

https://www.youtube.com/watch?v=WJOf4PfoHow 

https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf 

https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf 

Module-2 RBT Level 
L2,L3,L4 

08Hrs. 

Complex variables-2: 

https://www.youtube.com/watch?v=oiK4gTgncww
https://www.youtube.com/watch?v=WJOf4PfoHow
https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf
https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf


Complex integration - -Problems, Taylor & Laurent 

series- Problems, Singularities, Types of Singularities, Poles, Residues-definitions, Cauchy residue 

theorem - Problems. 

Web Link and Video Lectures: 

https://www.youtube.com/watch?v=oiK4gTgncww 

https://www.youtube.com/watch?v=WJOf4PfoHow 

https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf 

https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf 

Module-3 
RBT Level 

L2 & L3 
08Hrs. 

Numerical methods-1: 

method, Modified E - -

Bashforth Predictor and Corrector method. 

Web Link and Video Lectures: 

1. https://www.khanacademy.org/

2. http://www.nptelvideos.in/

3. https://www.classcentral.com/

Module-4 
RBT Level 

L2 & L3 
08Hrs. 

Numerical methods-2: 

Numerical solution of Ordinary Differential Equations of second order:  Runge-Kutta method of 

fo . 

Calculus of variations: 

Applications: Hanging Chain problem. 

Web Link and Video Lectures: 

1. https://www.khanacademy.org/

2. http://www.nptelvideos.in/

3. https://www.classcentral.com/

Module-5 
RBT Level 

L2 & L3 
08Hrs. 

Numerical methods-3: 

https://www.youtube.com/watch?v=oiK4gTgncww
https://www.youtube.com/watch?v=WJOf4PfoHow
https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf
https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf
https://www.khanacademy.org/
http://www.nptelvideos.in/
https://www.classcentral.com/
https://www.khanacademy.org/
http://www.nptelvideos.in/
https://www.classcentral.com/


Numerical solution of Partial Differential Equations: Introduction, Finite difference approximations 

to derivatives, Numerical Solution of Laplace Equation, Numerical solution of one-dimensional 

heat equation by Bender - -Nicholson Method, Numerical solution 

of one-dimensional wave equation. 

Web Link and Video Lectures: 

1. https://www.khanacademy.org/

2. http://www.nptelvideos.in/

3. https://www.classcentral.com/

Course outcomes: 

CO1 
State and prove Cauchy - Riemann equation with its consequences and demonstrate 

Con-formal Transformation. 

CO2 

CO3 Identify appropriate numerical methods to solve ODE. 

CO4 
Determine the extremals of functionals and solve the simple problems of the calculus 

of variations. 

CO5   Choose appropriate numerical methods to solve Partial Differential Equations. 

Text Books: 

1. rd Edition, 2013. 

2. 
IV, Academic Excellent series 

publications, 2017  18. 

Reference Books: 

1. 
-India publishers, 10th 

edition, 2014. 

2. -Hill, 2006. 

3. 
Publications, 8th Edition 

4. 
- S Chand & Company Ltd. 12th 

edition. 

https://www.khanacademy.org/
http://www.nptelvideos.in/
https://www.classcentral.com/


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 (10 marks) 

- Assignment (10 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.

CO-PO Mapping 

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

CO1 3 3 0 3 0 0 0 0 0 0 1 1 

CO2 3 3 0 3 0 0 0 0 0 0 1 0 

CO3 3 2 0 2 0 0 0 0 0 0 0 0 

CO4 3 3 0 3 0 0 0 0 0 0 0 1 

CO5 3 3 0 3 0 0 0 0 0 0 1 0 

High-3, Medium-2, Low-1 



• 

• 

• 

• 

• 

MVJ20ME42

https://youtu.be/LDXLOCTeJQE
https://youtu.be/b5SPb6NHna4
https://youtu.be/PB7n8Y74890
https://youtu.be/Op1b1j0ViJg


• 

https://youtu.be/2iYqZ8tIP1I
https://youtu.be/BofCLgFqlSg
https://youtu.be/ICgjx-WX6UM
https://youtu.be/cobFAMZDS0o
https://youtu.be/oclgDmwEfZY
https://youtu.be/4-BI22Wx4Pc


• 

https://youtu.be/vt1_7f5l3hI
https://youtu.be/NtoTpeWAAWc
https://youtu.be/N86Wi6npX5Y
https://youtu.be/zX8PnPCGRLE
https://youtu.be/9fVLoe9Y_L8


CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 

- 

- 

- 



• 

• 

• 

• 

• 

MVJ20ME43

https://www.youtube.com/watch?v=JgNaSll8Obo


• 

• 

https://www.youtube.com/watch?v=g7MkIBdl06c&list=PLwdnzlV3ogoUQnGO8eFFygVBTjF0xyYMq
https://www.youtube.com/watch?v=g7MkIBdl06c&list=PLwdnzlV3ogoUQnGO8eFFygVBTjF0xyYMq
https://www.youtube.com/watch?v=mmKy5PbndQI&list=PLyqSpQzTE6M-KwjFQByBvRx464XpCgOEC
https://www.youtube.com/watch?v=mmKy5PbndQI&list=PLyqSpQzTE6M-KwjFQByBvRx464XpCgOEC


• 

https://www.youtube.com/watch?v=-R-fySRLa9Q
https://www.youtube.com/watch?v=i06a7OnIkDk
https://www.youtube.com/watch?v=Rf90Jbbcr3M
https://www.youtube.com/watch?v=IR2KhMTl5RM


• 

- 

- 

- 

https://www.youtube.com/watch?v=B8w-0Oi0Yf4


CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 



• 

• 

• 

• 

• 

MVJ20ME44

https://nptel.ac.in/courses/112105268/


• 

• 

https://swayam.gov.in/nd1-noc20-me21/
https://nptel.ac.in/courses/1121/104/112104121/


• 

• 

 https: //nptel.ac.in/courses/1121/104/112104121/

https://nptel.ac.in/courses/1121/104/112104121/


- 

- 

- 

CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 



• 

• 

• 

• 

• 

• 

• 

MVJ20ME45



• 

https://lake.videoken.com/nptel/search/fluid%20mechanics/video/NH6fDKPNjMk?tocitem=2
https://lake.videoken.com/nptel/search/Lec-%20Fluid%20Statics/video/DpsRNq5mlVQ?tocitem=3


• 

• 

https://lake.videoken.com/nptel/search/fluid%20mechanics/video/6k6Iyf_Xu-8?tocitem=10
https://lake.videoken.com/nptel/search/Laminar%20flow/video/yNbDyOJa76Y?tocitem=7


• 

https://lake.videoken.com/nptel/search/Boundary%20layer/


- 

- 

- 

CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 



• 

• 

• 

• 

• 

MVJ20ME46

https://lake.videoken.com/nptel/search/Metrology%20/video/BqAmlOl8uzs?tocitem=4


• 

• 

• 

• 

• 

https://lake.videoken.com/nptel/search/System%20of%20Limits%20and%20Fits


• 

• 

https://lake.videoken.com/nptel/search/Comparators
https://lake.videoken.com/nptel/search/Transducers/


https://lake.videoken.com/nptel/search/Strain%20gauge/


- 

- 

- 

CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 



Course Title MACHINE SHOP LAB Semester IV 

Course Code MVJ20MEL47 CIE 50 

Total No. of Contact Hours 20   L : T : P :: 0: 1: 3 SEE 50 

No. of Contact Hours/week 4 Total 100 

Credits 02 Exam. Duration 3 hrs 

Course objective is to: 

 To guide students to use cutting tools to perform different cutting operations.

 To provide an insight to different machine tools, accessories and attachments.

 To train students into milling operations to enrich their practical skills.

 To inculcate team qualities and expose students to shop floor activities.

 To impart skills in fitting of models to students.

EXPERIMENTS 

PART-A 

1. 

Preparation of three models on lathe involving - Plain turning, Taper turning, Step 

turning, Thread cutting, Facing, Knurling, Drilling, Boring, Internal Thread cutting and 

Eccentric turning. 

Exercises should include selection of cutting parameters and cutting time estimation. 

PART-B 

2. 

Cutting of V Groove/ dovetail / Rectangular groove using a shaper. 

Cutting of Gear Teeth using Milling Machine. 

Exercises should include selection of cutting parameters and cutting time estimation. 

3. 
Preparation of at least two fitting joint models by proficient handling and application of 

hand tools- V block, marking gauge, files, hack saw drills etc. 

PART-C 

4. 
Study & Demonstration of power tools.  

Demonstration on CNC milling and turning operations. 

Course outcomes: 

CO1 
Read and understand the engineering drawings for different shapes and models to be 

turned on lather machine. 



CO2 
Prepare fitting models according to drawings using hand tools- V-block, marking 
gauge, files, hack saw, drills etc. 

CO3 Demonstrate practical and working knowledge of Machine Tools and operations 

   CO4 Demonstrate machining skills with appropriate selection of tools. 

Reference Books: 

1. 
Serope   Kalpakjian,   Steuen.   R,   Sechmid,   "Manufacturing   Technology" 

Pearson Education Asia, 5th Ed. 2006. 

Scheme of Examination: As per the MVJCE Autonomous Regulations, Semester End Examination 

(SEE) is to be conducted and evaluated for 100 marks which will be proportionately reduced and 

considered for 50 marks by the Grading authority. 

1  One question is to be set from either Part-A (COMPULSORY)  20 Marks 

2 One question is to be set from Part-B (EITHER Sl. No. 2 OR Sl. No. 3)  20 Marks 

3 Viva - Voce: 10 marks 

CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P01O P011 P012 

C01 3 3 1 1 2 1 1 1 1 3 1 3 

C02 3 3 1 1 2 1 1 1 1 1 1 1 

C03 3 3 1 1 2 1 1 1 1 1 2 1 

C04 3 3 3 1 2 1 1 2 2 1 2 1 

C05 3 3 3 2 2 1 1 1 1 1 3 3 

High-3, Medium-2, Low-1 



Course Title 
INSTRUMENTATION AND 
MEASUREMENT LAB 

Semester IV 

Course Code MVJ20MEL48 CIE 50 

Total No. of Contact Hours 20   L : T : P :: 00: 01: 03 SEE 50 

No. of Contact Hours/week 04 Total 100 

Credits 02 Exam. Duration 3 hrs 

Course objective is to: 

 To  illustrate  the  theoretical  concepts  taught  in  Mechanical  Measurements  &

Metrology through experiments.

 To provide students with the necessary skills for calibration and testing of different gauges

and instruments.

 To provide students with the necessary skills to collect data, perform analysis and interpret

results to draw valid conclusions through standard test procedures using various

metrology instruments.

EXPERIMENTS 

PART-A 

1. Calibration of Micrometre using slip gauges 

2. Calibration of Pressure Gauge 

3. Calibration of Thermocouple 

4. Calibration of LVDT 

5. Calibration of Load cell 

6. Calibration of Thermocouple 

PART-B 

7 Measurements of Thread parameters using Optical Projector / Toolmakers' Microscope. 

8. Measurement of angle using Sine Centre / Sine bar / bevel protractor 

9. Measurement of alignment using Autocollimator / Roller set 

10. 

Measurement of cutting tool forces using: 

Lathe tool Dynamometer 

Drill tool Dynamometer. 

11. Measurements of Screw thread parameters using two wire or three-wire methods. 

12. Measurements of surface roughness using Tally Surf/Mechanical Comparator 

13. Measurement of gear tooth profile using gear tooth Vernier/Gear tooth micrometer 

14. Determination of elastic modulus of materials using strain gauges. 

15. Measurement of Flatness of the optical specimens using Optical Flats 



Course outcomes: 

CO1 Demonstrate the necessary skills for calibration and testing of different gauges and 

instruments. 

CO2 
Apply concepts of Measurement of angle using Sine Centre/ Sine Bar/ Bevel 
Protractor, Alignment using Autocollimator/ Roller set. 

CO3 Demonstrate measurements using Optical Projector/Tool maker microscope, Optical flats. 

CO4 Analyse Screw thread parameters using 2-Wire or 3-Wire method, gear tooth profile 
using gear tooth Vernier/Gear tooth micrometre 

CO5 
Demonstrate the necessary skills to collect data, perform analysis and interpret results to draw 

valid conclusions through standard test procedures using various metrology instruments.

Reference Books: 

1. 
Beckwith Marangoni and Lienhard Mechanical Measurements  Pearson Education 
6th Ed., 2006. 

Scheme of Examination: As per the MVJCE Autonomous Regulations, Semester End 

Examination (SEE) is to be conducted and evaluated for 100 marks which will be proportionately 

reduced and considered for 50 marks by the Grading authority. 

1 One question is to be set from Part-A: 20 marks. 

2 One question is to be set from either Part-B: 20 Marks 

3 Viva - Voce: 10 marks 

CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P01O P011 P012 

C01 3 3 1 1 2 1 1 1 1 3 1 3 

C02 3 3 1 1 2 1 1 1 1 1 1 1 

C03 3 3 1 1 2 1 1 1 1 1 2 1 

C04 3 3 3 1 2 1 1 2 2 1 2 1 

C05 3 3 3 2 2 1 1 1 1 1 3 3 

High-3, Medium-2, Low-1 



Lathe Machines in Machine Shop Lab 

Profile Projector in the Instrumentation and Measurement Lab 



Course Title PROGRAMMING USING C++ Semester IV 

Course Code Bridge course CIE - 

Total No. of Contact 

Hours 
30 L: T : P :: 03 :00 :00 

SEE 
- 

No. of Contact 

Hours/week  
03 

Total 
- 

Credits - Exam Duration - 

Course objective: This course will enable students to: 

 Define Encapsulation, Inheritance and Polymorphism.

 Solve the problem with object-oriented approach.

 Analyse the problem statement and build object-oriented system model.

 Describe the characters and behaviour of the objects that comprise a system.

 Explain function overloading, operator overloading and virtual functions.

 Discuss the advantages of object-oriented programming over procedure-oriented

programming.

Module-1 
RBT Level 

L1, L2 
6 Hrs. 

Beginning with C++ and its features: Introduction, Applications and structure of C++ program, 

Different Data types, Variables, expressions, operator overloading and control structures in C++. 

Applications:  

 Banking Applications

 Cloud/Distributed Systems

Video link / Additional online information: 

https://www.youtube.com/watch?v=LZFoktwiars&list=PL0gIV7t6l2iIsR55zsSgeiOw9Bd_IUTbY 

https://www.youtube.com/watch?v=efXI8anQwXo&list=PLEAYkSg4uSQ2qzihjdDEseWrrY1DyxH9P 

https://www.youtube.com/watch?v=pQKPUD4_6gA&list=PLOzRYVm0a65eklyMDXGSWObRA-

7lCdkSm 

Module-2 
RBT Level  

L1, L2, L3 
6 Hrs. 

Functions, classes, and Objects: Functions, Inline function, function overloading, Specifying a 

class, C++ program with a class, arrays within a class, memory allocation to objects, member 

functions. 

https://www.youtube.com/watch?v=LZFoktwiars&list=PL0gIV7t6l2iIsR55zsSgeiOw9Bd_IUTbY
https://www.youtube.com/watch?v=efXI8anQwXo&list=PLEAYkSg4uSQ2qzihjdDEseWrrY1DyxH9P
https://www.youtube.com/watch?v=pQKPUD4_6gA&list=PLOzRYVm0a65eklyMDXGSWObRA-7lCdkSm
https://www.youtube.com/watch?v=pQKPUD4_6gA&list=PLOzRYVm0a65eklyMDXGSWObRA-7lCdkSm


Laboratory Sessions/ Experimental learning: Programming using C++ to calculate the area and 

volume of a room. 

Applications:  

 Object oriented programming for structuring the data.

Video link / Additional online information: 

https://www.youtube.com/watch?v=1puaGnJ9pyA 

https://www.youtube.com/watch?v=xVdCE8huGeU 

Module-3 
RBT Level 

L1, L2, L3 
6 Hrs. 

Constructors, Destructors and Operator overloading: Constructors, Multiple constructors in a 

class, Copy constructor, Dynamic constructor, Destructors, defining operator overloading, 

Overloading Unary and binary operators. 

Laboratory Sessions/ Experimental learning: Programming using C++ for structuring simple 

datasets related to mechanical engineering domain. 

Applications: Google file system, Google Chromium browser, and MapReduce large cluster data 

processing are all written in C++. 

Video link / Additional online information: 

https://www.youtube.com/watch?v=LZFoktwiars&list=PL0gIV7t6l2iIsR55zsSgeiOw9Bd_IUTbY 

https://www.youtube.com/watch?v=hAA8FBq2bA4 

Module-4 
RBT Level  

L1, L2, L3 
6 Hrs. 

Inheritance, Pointers, Virtual Functions, Polymorphism: Derived Classes, Single, multilevel, 

multiple inheritance, Pointers to objects and derived classes, Virtual and pure virtual functions. 

Laboratory Sessions/ Experimental learning: Students will write simple programs using C++. 

Applications: Many windows apps that you regularly use are written in C++. 

Video link / Additional online information: 

https://www.youtube.com/watch?v=hEc7gAL8OwA 

https://www.youtube.com/watch?v=c_wvVDZEJmE 

Module-5 
RBT Level  

L1, L2, L3 
6 Hrs. 

Streams and working with files: C++ streams and stream classes, formatted and unformatted I/O 

operations, Output with manipulators, Classes for file stream operations, opening and closing a file. 

Laboratory Sessions/ Experimental learning: Students will learn C++ stream classes and file 

stream operations through simple exercises. 

Applications: Many windows apps that you regularly use are written in C++. 

https://www.youtube.com/watch?v=1puaGnJ9pyA
https://www.youtube.com/watch?v=xVdCE8huGeU
https://www.youtube.com/watch?v=LZFoktwiars&list=PL0gIV7t6l2iIsR55zsSgeiOw9Bd_IUTbY
https://www.youtube.com/watch?v=hAA8FBq2bA4
https://www.youtube.com/watch?v=hEc7gAL8OwA
https://www.youtube.com/watch?v=c_wvVDZEJmE


Video link / Additional online information: 

https://www.youtube.com/watch?v=sc3mse4jpig 

https://www.youtube.com/watch?v=fnFQWtZZE-4 

Course outcomes: 

CO1 Variables / types of variables, Input / output streams and validation of data 

CO2 Operators - arithmetic, assignment, logical, bitwise, Conditions like if / else / switch. 

CO3 Arrays / multi-dimensional arrays, Loops - for / while / do-while. 

CO4 Functions, overloading functions, passing variables to functions etc. 

CO5 Structures, References, Pointers. 

Text Books: 

1. 
E. Balagurusamy  Object Oriented Programming with C++, Fifth edition, Tata McGraw 

Education Hill, 2011. 

2. 
Ashok N. Kamthane, Object oriented Programming with ANSI & Turbo C++, First Edition, 

Pearson India 

Reference Books: 

1. 
Robert Lafore, Object Oriented Programming in Turbo C++, First Edition, Galgotia 

Publications. 

2. D Ravichandran, Programming with C++, Second edition, Tata McGraw- Hil 

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 2 - - - 2 - 2 - 2 

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

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

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

   High-3, Medium-2, Low-1 

https://www.youtube.com/watch?v=sc3mse4jpig
https://www.youtube.com/watch?v=fnFQWtZZE-4


Course Title 
Additional 
Mathematics-II 
(Common to all branches ) 

Semester IV 

Course Code MVJ20MATDIP41* CIE 50 

Total No. of Contact Hours 40 L : T : P :: 2* : 1*: 0 SEE 50 

No. of Contact Hours/week 03 Total 100 

Credits - Exam. Duration 3 Hours 

Course objective is to: This course viz., aims to prepare the students: 

 To familiarize the important and basic concepts of Differential calculus and Differential

Equation, ordinary/partial differential equations and Vector calculus and analyse the

engineering   problems.

Module-1 
RBT Level  

L1,L2 
8 Hrs. 

Linear Algebra: 

 Introduction, Rank of a matrix-echelon form. Solution of system of linear equations  

consistency. Gauss-elimination method and problems. Eigen values and Eigen vectors of square 

matrix and Problems. 

Video Link:  

https://www.math.ust.hk/~machas/matrix-algebra-for-engineers.pdf  

https://nptel.ac.in/content/storage2/courses/122104018/node18.html 

Module-2 
RBT Level  

L1,L2 
8 Hrs. 

Differential calculus: 

Tangent and normal, sub tangent and subnormal both Cartesian and polar forms. Increasing and 

decreasing functions, Maxima and Minima for a function of one variable. Point of inflections and 

Problems 

Beta  and Gamma functions:  

Beta functions, Properties of Beta function and Gamma function, Relation Between beta and 

Gamma function-simple problems. 

Video Link:  

https://www.youtube.com/watch?v=6RwOoPN2zqE 

https://www.youtube.com/watch?v=s6F5yjY6jWk&list=PLMLsjhQWWlUqBoTCQDtYlloI-o-9hxp11 

http://tutorial.math.lamar.edu/Classes/DE/IntroPDE.aspx 

https://www.math.ust.hk/~machas/matrix-algebra-for-engineers.pdf
https://nptel.ac.in/content/storage2/courses/122104018/node18.html
https://www.youtube.com/watch?v=6RwOoPN2zqE
https://www.youtube.com/watch?v=s6F5yjY6jWk&list=PLMLsjhQWWlUqBoTCQDtYlloI-o-9hxp11
http://tutorial.math.lamar.edu/Classes/DE/IntroPDE.aspx


Module-3 
RBT Level  

L1,L2 
8 Hrs. 

Analytical solid geometry : 

Introduction Directional cosine and Directional ratio of a line, Equation of line in space- 

different forms, Angle between two line, shortest distance between two line, plane and equation 

of plane in different forms and problems.  

Video Link:  

https://www.toppr.com/guides/maths/three-dimensional-geometry/ 

https://www.toppr.com/guides/maths/three-dimensional-geometry/distance-between-skew-

lines/ 

Module-4 
RBT Level  

L1,L2,L3 
8 Hrs. 

Probability: 

Random variable, Discrete probability distribution, Mean and variance of Random Variable, 

Theoretical distribution- Binomial distribution, Mean and variance Binomial distribution -

Problems. Poisson distribution as a limiting case of Binomial distribution, Mean and variance of 

Poisson distribution. Normal Distribution-Basic properties of Normal distribution standard form 

of normal distribution and Problems. 

Video Link:  

https://nptel.ac.in/courses/111/105/111105041/ 

https://www.mathsisfun.com/data/probability.html 

Module-5 
RBT Level  

L1,L2,L3 
8 Hrs. 

Partial differential equation:  

functions.  

Solution of non-homogeneous PDE by direct integration. Homogeneous PDEs involving 

derivative with respect to one independent variable only.  

Video Link: http://tutorial.math.lamar.edu/Classes/DE/IntroPDE.aspx 

https://www.studyyaar.com/index.php/module-video/watch/233-cauchys-legendres-de-a-

method-of- variation-of-parameters 

Course outcomes: 

CO1 
Apply the knowledge of Matrices to solve the system of linear equations and to 

understand the concepts of Eigen value and Eigen vectors for engineering problems.  

https://www.toppr.com/guides/maths/three-dimensional-geometry/
https://www.toppr.com/guides/maths/three-dimensional-geometry/distance-between-skew-lines/
https://www.toppr.com/guides/maths/three-dimensional-geometry/distance-between-skew-lines/
https://nptel.ac.in/courses/111/105/111105041/
https://www.mathsisfun.com/data/probability.html
http://tutorial.math.lamar.edu/Classes/DE/IntroPDE.aspx
https://www.studyyaar.com/index.php/module-video/watch/233-cauchys-legendres-de-a-method-of-%20variation-of-parameters
https://www.studyyaar.com/index.php/module-video/watch/233-cauchys-legendres-de-a-method-of-%20variation-of-parameters


CO2 
Demonstrate various physical models ,find  Maxima and Minima for a function of one 

variable., Point of inflections and Problems .Understand Beta and Gamma function 

CO3 
Understand the 3-Dimentional geometry basic, Equation of line in space- different forms, 

Angle between two line and studying the shortest distance. 

CO4 Concepts OF Probability related to engineering applications. 

CO5 Construct a variety of partial differential equations and solution by exact methods. 

Text Books: 

1 ublishers, 43rd Edition, 2013. 

2 -Hill, 2006. 

Reference Books: 

1 
-India publishers, 10th 

edition,2014. 

2 
G. B. Gururajachar: Calculus and Linear Algebra, Academic Excellent Series Publication, 

2018-19 

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 (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.



CO-PO Mapping 

C0/P0 P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012 

C01 3 3 0 3 0 0 0 0 0 0 1 0 

C02 3 3 0 3 0 0 0 0 0 0 0 1 

C03 2 3 0 3 0 0 0 0 0 0 1 0 

C04 3 3 0 3 0 0 0 0 0 0 0 0 

C05 3 3 0 2 0 0 0 0 0 0 0 1 

    High-3, Medium-2, Low-1 



Course Title 
SAMSKRUTHIKA 

KANNADA 
Semester        III/IV 

Course Code MVJ20SK39/49 CIE         50 

Total No. of Contact Hours 20 L: T: P   1:0:0 SEE         50 

No. of Contact Hours/week 1 Total      100 

Credits 1 Exam. Duration      3 Hrs 

Course objective :This course will enable students to understand Kannada and communicate in 

Kannada language 

 Samskruthika Kannada Parichaya (Introduction to Adalitha kannada )

 Kannada Kavyagala parichaya (Kannada D Ra Bendre, Siddalingaiha)

 Adalithdalli Kannada Padagalu (Kannada Kagunitha Balake, Patra Lekhana, Prabhandha)

 Kannada Computer Gnyana (Kannada Shabdha Sangraha, Computer Paribashika padagalu)

 Activities in Kannada.

CzsÁåAiÀÄ -1 

PÀ£ÀßqÀ ¨sÁµÉ-¸ÀAQë¥ÀÛ «ªÀgÀuÉ. 

CzsÁåAiÀÄ -2 

¨sÁµÁ ¥ÀæAiÉÆÃUÀ¯ÁèUÀÄªÀ ¯ÉÆÃ¥ÀzÉÆÃµÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À ¤ªÁgÀuÉ. 

CzsÁåAiÀÄ -3 

¯ÉÃR£À aºÉßUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À G¥ÀAiÉÆÃU.À 

CzsÁåAiÀÄ -4 

¥ÀvÀæ ªÀåªÀºÁgÀ. 

CzsÁåAiÀÄ -5 

DqÀ½vÀ ¥ÀvÀæUÀ¼ÀÄ. 

CzsÁåAiÀÄ -6 

¸ÀPÁðgÀzÀ DzÉÃ±À ¥ÀvÀæUÀ¼ÀÄ 

CzsÁåAiÀÄ -7 

¸ÀAQÃ¥ÀÛ ¥Àæ§AzsÀ gÀZÀ£É, ¥Àæ§AzsÀ ªÀÄvÀÄÛ s̈ÁµÁAvÀgÀ 

CzsÁåAiÀÄ -8 

PÀ£ÀßqÀ ±À§Ý¸ÀAUÀæºÀ 

CzsÁåAiÀÄ -9 

PÀA¥ÀÆålgï ºÁUÀÆ ªÀiÁ»w vÀAvÀæeÁÕ£À 



CzsÁåAiÀÄ -10 

¥Áj¨sÁ¶PÀ DqÀ½vÀ PÀ£ÀßqÀ ¥ÀzÀUÀ¼ÀÄ ªÀÄvÀÄÛ vÁAwæPÀ/PÀA¥ÀÆålgï ¥Áj¨sÁ¶PÀ ¥ÀzÀUÀ¼ÀÄ. 

Scheme of Evaluation: 

Details Marks 

Average of three Internal Assessment (IA) Tests of 30 Marks each 

i.e. Σ (Marks Obtained in each test) / 3 

CIE(50) 

30 

ASSIGNMENT 20 

Semester End Examination SEE (50) 50 

Total 100 



Course Title Balike Kannada Semester 3rd/4th 

Course Code MVJ20BK39/49 CIE 50 

Total No. of Contact Hours 20 L:T:P::1:0:0 SEE 50 

No. of Contact Hours/week 1 Total 100 

Credits 1 Exam. Duration 3Hrs 

Course objective :This course will enable students to understand Kannada and communicate in 

Kannada language 

 Vyavharika Kannada Parichaya (Introduction to Vyavharika kannada )

 Kannada Aksharamaale haagu uchcharane(Kannada Alphabets and Pronounciation.

 Sambhashanegaagi Kannada Padagalu (Kannada Vocubulary for Communication).

 Kannada Grammar in Conversations(Sambhasaneyalli Kannada Vyakarana)

 Activities in Kannada

CHAPTER-1 

 Vyavharika Kannada Parichaya (Introduction to Vyavharika kannada ) 



CHAPTER-2 

Kannada Aksharamaale haagu uchcharane(Kannada Alphabets and Pronounciation 

CHAPTER-3 

 Sambhashanegaagi Kannada Padagalu (Kannada Vocubulary for Communication). 



CHAPTER-4 

Kannada Grammer in Conversations(Sambhasaneyalli Kannada Vyakarana) 

CHAPTER-5 

Activities in Kannada 



Scheme of Evaluation: 

Details Marks 

Average of three Internal Assessment (IA) Tests of 30 Marks each 
i.e. Σ (Marks Obtained in each test) / 3 

CIE(50) 

30 

ASSIGNMENT 20 

Semester End Examination SEE (50) 50 

Total 100 



Course Title 

CONSTITUTION OF INDIA, 

PROFESSIONAL ETHICS AND 

CYBER LAW 

Semester III/IV 

Course Code MVJ20CPH39/49 CIE 50 

Total No. of Contact Hours  15 L : T : P :: 1 :0 : 0 SEE 50 

No. of Contact Hours/Week 01 Total 100 

Credits 01 Exam. Duration 2 hrs 

Course objective is to: 

 To know the fundamental political codes, structure, procedures, powers, and duties of

Indian constitution, Indian government institutions, fundamental rights, directive

principles and the duties of the citizens.

 To provide overall legal literacy to the young technocrats to manage complex societal

issues in the present scenario.

 To understand engineering ethics & their responsibilities, identify their individual roles

and ethical responsibilities towards society.

Module-1 
RBT Level 

L1,L2,L3 

03 

Hours 

Introduction to Indian Constitution 

The Necessity of the Constitution, The Societies before and after the Constitution adoption. 

Introduction to the Indian Constitution, The Making of the Constitution, The role of the 

Constituent Assembly  Preamble and Salient features of the Constitution of India. Fundamental 

Rights and its Restriction and Limitations in different Complex Situations. Directive Principles of 

State Policy (DPSP) and its present relevance in our society with examples. Fundamental Duties 

and its Scope and Significance in Nation Building. 

Module  II 
RBT Level 

L1,L2,L3 

03 

Hours 

Union Executive and State Executive 

Parliamentary System, Federal System, Centre-State Relations. Union Executive  President, 

Prime Minister, Union Cabinet, Parliament - LS and RS, Parliamentary Committees, Important 

Parliamentary Terminologies. Supreme Court of India, Judicial Reviews and Judicial Activism. 

State Executives  Governor, Chief Minister, State Cabinet, State Legislature, High Court and 

Subordinate Courts, Special Provisions (Article 370, 371, 371J) for some States.  

Module  III 
RBT Level 

L1,L2,L3 

03 

Hours 

Elections, Amendments and Emergency Provisions 



Elections, Electoral Process, and Election Commission of India, Election Laws.  

Amendments - Methods in Constitutional Amendments (How and Why) and Important 

Constitutional Amendments. Amendments 7,9,10,12,42,44,61,73,74,75,86, and 

91,94,95,100,101,118 and some important Case Studies. Recent Amendments with explanation. 

Important Judgements with Explanation and its impact on society (from the list of Supreme 

Court Judgements). 

Emergency Provis

Constitutional Special Provisions: 

Special Constitutional Provisions for SC & ST, OBC, Special Provision for Women, Children & 

Backward Classes. 

Module  IV 
RBT Level 

L1,L2,L3 

03 

Hours 

Professional / Engineering Ethics 

Scope & Aims of Engineering & Professional Ethics - Business Ethics, Corporate Ethics, Personal 

Ethics. Engineering and Professionalism, Positive and Negative Faces of Engineering Ethics, 

Code of Ethics as defined in the website of Institution of Engineers (India) : Profession, 

Professionalism, Professional Responsibility. Clash of Ethics, Conflicts of Interest. 

Responsibilities in Engineering - Responsibilities in Engineering and Engineering Standards, 

the impediments to Responsibility.Trust and Reliability in Engineering, IPRs (Intellectual Property 

Rights), Risks, Safety and liability in Engineering. 

Module  V 
RBT Level 

L1,L2,L3 

03 

Hours 

Internet Laws, Cyber Crimes and Cyber Laws: 

Internet and Need for Cyber Laws, Modes of Regulation of Internet, Types of cyber terror 

capability, Net neutrality, Types of Cyber Crimes, India and cyber law, Cyber Crimes and the 

information Technology Act 2000, Internet Censorship, Cybercrimes and enforcement 

agencies. 

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

CO1 Have constitutional knowledge and legal literacy 

CO2 Understand Engineering and Professional ethics and responsibilities of Engineers. 

CO3 Understand the cyber crimes and cyber laws for cyber safety measure. 

Text Books: 

1. Constitution of India and Professional Ethics, T.S. Anupama, Sunstar Publisher 

Reference Books: 



1. 
Prentice Hall EEE, 19th/20th Edn., (Latest Edition) or 2008. 

2. 
 2018. 

3 
Hall of 

India Pvt. Ltd. New Delhi, 2004. 

4. 

5. Latest Publications of NHRC - Indian Institute of Human Rights, New Delhi. 

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 (40 marks each), the final 

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

- Assignment (10 marks) 

SEE Assessment: 

i. Question paper for the SEE consists one part. It is compulsory and consists of

objective type 1 mark each for total of 50 marks covering the whole syllabus.

ii. Ten questions must be set from each unit.  The duration of examination is 3 hours.

CO-PO Mapping 

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

CO1 2 2 1 1 1 2 2 1 1 1 1 2 

CO2 1 2 2 1 1 2 1 1 1 1 1 2 

CO3 2 1 2 1 1 1 1 1 1 1 1 2 

CO4 2 2 1 1 1 1 1 1 1 1 1 2 

CO5 2 2 1 1 1 2 1 1 1 1 1 2 

   High-3, Medium-2, Low-1 




