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Course Title 
TRANSFORMS AND STATISTICAL 
METHODS  

Semester III 

Course Code MVJ20MME31 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 

-Transforms. 

se of statistical methods in curve fitting applications. 

Module-1 
RBT Level 
L1,L2,L3 

08 Hrs. 

Laplace  Transform:  Definition   and   Laplace   transforms   of  elementary  functions.   

Laplace transforms of Periodic functions and unit-step function and problems. 

Inverse Laplace Transform: Definition and problems, Convolution theorem to find the 

inverse Laplace transforms and problems. 

Applications: Solution of linear differential equations using Laplace transforms. 

Web Link and Video Lectures: 
https://www.youtube.com/watch?v=8oE1shAX96U  

https://www.intmath.com/laplace-transformation/7-inverse-laplace-transform.php 

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

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

Module-2 
RBT Level 
L1,L2,L3 

08 Hrs. 

Fourier  series:  Recapitulation  of  Series,  Continuous  and  Discontinuous  functions,  Periodic 

functions, Dirichlet's  conditions, Fourier series of periodic functions of period 2l and arbitrary 

period 2π, Half-range Fourier sine and cosine series, Practical Harmonic Analysis and Problems. 

Web Link and Video Lectures: 

https://www.youtube.com/watch?v=Sq2FhCxcyI8  

https://www.youtube.com/watch?v=4N-IwHUCFa0 

https://www.youtube.com/watch?v=UGuOVeoo3QE 

https://www.youtube.com/watch?v=x04dnqg-iPw 

https://nptel.ac.in/courses/111106111/ 

https://www.youtube.com/watch?v=8oE1shAX96U
https://www.intmath.com/laplace-transformation/7-inverse-laplace-transform.php
https://www.youtube.com/watch?v=HSGgORdJAQg
https://www.youtube.com/watch?v=Pq-tUQzeSRw
https://www.youtube.com/watch?v=Sq2FhCxcyI8
https://www.youtube.com/watch?v=4N-IwHUCFa0
https://www.youtube.com/watch?v=UGuOVeoo3QE
https://www.youtube.com/watch?v=x04dnqg-iPw
https://nptel.ac.in/courses/111106111/


Module-3 
RBT Level 
L1,L2,L3 

08 Hrs. 

Fourier transforms: Infinite Fourier transform, Infinite Fourier sine and cosine transforms, Inverse 

Fourier transforms, Inverse Fourier sine and cosine transforms, Convolution theorem and problems. 

Applications: Applications of Fourier Transforms. 

Web Link and Video Lectures: 
https://www.youtube.com/watch?v=spUNpyF58BY   

https://www.youtube.com/watch?v=6spPyJH6dkQ  

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

Module-4 
RBT Level 
L1,L2,L3 

08 Hrs. 

Z-Transforms: Difference Equations, basic definition, Z-Transforms - definition, Standard Z-

transforms, Damping rule, Shifting rule, Initial-value and Final-value theorems (without proof) 

and problems, Inverse Z-transforms. 

Applications: Application of Z- transforms to solve difference equations. 

Web Link and Video Lectures: 
http://www.eas.uccs.edu/~mwickert/ece2610/lecture_notes/ece2610_chap7.pdf    

https://electricalbaba.com/final-value-theorem-and-its-application/  

https://www.engr.siu.edu/staff/spezia/Web438A/Lecture%20Notes/ET%20438A%20Lecture%202%
20pt%202.pdf  

http://www.nptelvideos.in/  

https://www.classcentral.com/

Module-5 
RBT Level 
L1,L2,L3 

08 Hrs. 

Curve Fitting:   Curve fitting by the method of least squares. Fitting of the curves of the 

form cbxaxy  2 , 
bx

aey  . 

Statistical Methods: Introduction, Correlation and coefficient of correlation, Regression, 

lines of regression and problems. 

Web Link and Video Lectures: 

https://mathbits.com/MathBits/TISection/Statistics2/correlation.html 

https://www.youtube.com/watch?v=xTpHD5WLuoA  

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

https://www.youtube.com/watch?v=tl5QNhSe0Yk  

Course outcomes: 

CO1 Use Laplace transform and inverse transforms techniques in solving differential 
equations. 

CO2 Learn to represent a periodic function in terms of sine and cosine functions.

https://www.youtube.com/watch?v=spUNpyF58BY
https://www.youtube.com/watch?v=6spPyJH6dkQ
https://www.youtube.com/watch?v=WcNPUXfxCXA
http://www.eas.uccs.edu/~mwickert/ece2610/lecture_notes/ece2610_chap7.pdf
https://electricalbaba.com/final-value-theorem-and-its-application/
https://www.engr.siu.edu/staff/spezia/Web438A/Lecture%20Notes/ET%20438A%20Lecture%202%20pt%202.pdf
https://www.engr.siu.edu/staff/spezia/Web438A/Lecture%20Notes/ET%20438A%20Lecture%202%20pt%202.pdf
http://www.nptelvideos.in/
https://www.classcentral.com/
https://mathbits.com/MathBits/TISection/Statistics2/correlation.html
https://www.youtube.com/watch?v=xTpHD5WLuoA
https://www.youtube.com/watch?v=fNLeogEjMmM
https://www.youtube.com/watch?v=tl5QNhSe0Yk


CO3 
Demonstrate Fourier Transform as a tool for solving Integral equations. 

CO4 

Apply Z   Transform  to  solve  Difference  Equation. Use  Method  of  Least  Square 

for appropriate Curves. 

CO5 

Fit a suitable curve by the method of least squares and determine the lines of regression 

for a set of statistical data. 

Text Books: 

1. rd Edition, 2013. 

2. 
III, Academic Excellent series 

publications, 2016  17. 

Reference Books: 

1. 
-India publishers, 10th 

edition,2014. 

2. -Hill, 2006. 

3 
8th Edition. 

4 
Jain R. K. & Iyengar S.R.K., Advanced Engineering Mathematics, Narosa Publishing 

House, 2002. 

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 0 

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

CO3 2 3 0 3 0 0 0 0 0 0 1 0 

CO4 3 3 0 3 0 0 0 0 0 0 0 0 

CO5 3 3 0 2 0 0 0 0 0 0 0 1 

High-3, Medium-2, Low-1 



• 

• 

•

MVJ20ME32

http://www.mtu.edu/materials/k12/experiments/tensile/


• 

• 

•

http://www.youtube.com/watch
http://www.youtube.com/watch


•

http://www.youtube.com/watch
http://www.youtube.com/watch


- 

- 



• 

• 

•

MVJ20ME33

http://www.youtube.com/watch


• 

•

http://www.youtube.com/watch
http://www.youtube.com/watch
https://nptel.ac.in/courses/112108148/


• 

• 

• 

•

http://www.youtube.com/watch


https://www.youtube.com/watch?v=2mv4XqF4uZs
https://www.youtube.com/watch?v=o9ueYSKj9og


- 

- 



• 

• 

• 

• 

• 

• 

• 

• 

MVJ20ME34

http://vlab.amrita.edu/


• 

• 

• 

http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch


• 

http://www.youtube.com/watch


- 

- 



• 

• 

• 

• 

• 

MVJ20ME35



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

https://youtu.be/1x3uJ-KSyjY
http://www.youtube.com/watch
http://www.sme.org/
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.forcebeyond.com/
http://www.youtube.com/watch


• 

• 

• 

• 

• 

• 

• 

• 

• 

http://web.mit.edu/2.810/
https://www.simufact.com/fields-of-application-forming.html
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch


• 

• 

• 

• 

• 

http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.epma.com/powder-metallurgy-process
http://www.youtube.com/watch
http://www.asminternational.org/
http://www.asminternational.org/documents/10192/1849770/Z05438L_Sample.pdf/


http://www.holepop.com/about-our-company
http://www.holepop.com/common-applications-for-electrical-discharge-machining/
http://www.waterjet.co.in/waterjet-applications.htm
http://www.waterjet.co.in/waterjet-applications.htm
http://home.iitk.ac.in/~nsinha/Non-traditional-machining.pdf
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch


- 

- 





• 

• 

• 

• 

• 

MVJ20ME36

http://www.youtube.com/watch
http://www.youtube.com/watch


• 

• 

• 

http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch


• 

http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch




Course Title 
MECHANICS AND MATERIALS 
TESTING LAB 

Semester III 

Course Code MVJ20MEL37 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: 

 Prepare and characterize the specimens for microstructure.

 Conduct standard tests to characterize the mechanical properties of engineering materials.

 Understand the significance of materials failure theories.

 To understand the influence of treatment processes on the mechanical properties of

engineering materials.

EXPERIMENTS 

PART-A 

1. Impact Test: Determining the impact strength of a given material using Charpy & IZOD tests. 

2. Tension Tests using Universal Testing Machine: Tension test on the given specimens (at least 

2 materials for comparison) and to plot the stress strain graphs. 

3. Compression Tests using Universal Testing Machine: Compression test on the given 

specimens and to plot the stress strain graphs. 

4. Bending and Double Shear Tests using Universal Testing Machine: Bending test, Double 

Shear test on the given specimens and to plot the stress strain graphs. 

PART-B 

5. Hardness Test: Estimating the Hardness of different Engineering materials using Brinell‟s & 

Rockwell Hardness Testers 

6. 
Preparation of specimen for Metallographic examination of different engineering materials. 

To report microstructures of any 3 of the following materials, plain carbon steel, tool steel, 

grey C.I, SG iron, Brass, Bronze & composites. 



7. Demonstration of any two NDT methods to students. 

8. Demonstration of wear test to students. 

9. Conduct of torsion test on Mild steel specimen. 

Course outcomes: 

C01 Develop experimentation skills in the field of material testing 

C02 
Conduct Tension, Compression, Bending & Shear tests on UTM and evaluate material 

properties. 

C03 
Conduct Hardness & Impact tests and determine various hardness numbers and impact 

energy 

C04 Apply the knowledge of testing methods in related areas. 

C05 Develop the aptitude for reading and understanding the microstructure of the materials 

Reference Books: 

1. 
Dieter, "Mechanical Metallurgy" 3rdEdition, 2013, McGraw Hill Education (India) Private 

Limited. 

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 0ne question is to be set from Part-A: 20 Marks 

2 0ne question is to be set from 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



Course Title 
FOUNDRY, FORGING AND 
WELDING LAB 

Semester III 

Course Code MVJ20MEL38 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: 

 Provide an insight into the testing of moulding sand and core sand properties.

 To provide an insight into different moulding practices.

 To provide training to students to enhance their practical skills in welding of different

joints.

 To practically demonstrate precautions to be taken during the forging, foundry and

welding practices.

EXPERIMENTS 

PART-A 

Testing of Moulding sand and Core sand (MINOR EXPERIMENT) 
nduction of the following tests: 

1. Compression, Shear, Transverse and Tensile tests on Universal Sand Testing Machine.

2. Permeability test

3. Core hardness & Mould hardness tests.

4. Sieve Analysis to find Grain Fineness number of Base Sand

5. Clay content determinations in Base Sand.

6. Moisture content test in Base Sand

Foundry Practice (MAJOR EXPERIMENT) 
Use of foundry tools and equipment. Preparation of moulds using two moulding boxes using 

patterns or without patterns. (Split pattern, Match plate pattern and Core boxes). Preparation of 

one casting (Aluminium or cast iron-Demonstration only) 

EXPERIMENTS 

PART-B 

Forging Operations (MAJOR EXPERIMENT) 

1. Calculation of length of the raw material required to do the model.

2. Preparing minimum three forged models involving upsetting, drawing and bending

operations. 



Welding Practice (MINOR EXPERIMENT) 

Use of Arc welding tools and welding equipment, Preparation of welded joints using Arc Welding 

equipment, L-Joint, T-Joint, Butt joint, V-Joint, Lap joints on M.S. flats 

Course outcomes: 

CO1 
Demonstrate the knowledge and necessary skills to perform sand testing and preparation of 
moulds and Foundry practices. 

CO2 
Demonstrate skills in forging different shapes and geometries. 

CO3 

Demonstrate skills in preparation of  various welding joints on M.S flats using Arc 
welding 

equipment
Reference Books: 

1. 

Rao P N, "Manufacturing Technology: Foundry, Forming and Welding" Volume 14th 

Edition, 2013, McGraw Hill Education (India) Private Limited. 

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 Major Question to be chosen from either PART A or PART B for 20 Marks 

2 One Minor Question to be chosen from PART A for 10 Marks and PART B for 10 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 



Electronic Universal Testing Machine in Mechanics and Materials Testing Lab 

LPG Fired Gas Furnace in Foundry, Forging and Welding Lab 



Course Title 

Additional 
Mathematics-I 
(Common to all 
branches ) 

Semester 
III 

Course Code MVJ20MATDIP31* 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 Hrs. 

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. 

Differential calculus: Recapitulations of successive differentiations  -nth  derivative -Leibnitz 

theorem and Problems, Mean value theorem -

ion of one variables. 

Video Link: 

 https://users.math.msu.edu/users/gnagy/teaching/ode.pdf 

Module-2 
RBT Level 

L1,L2 
8 Hrs. 

Integral  Calculus: 

Review of elementary Integral calculus, Reduction formula 

∫ 𝑠𝑖𝑛𝑚𝑥 𝑑𝑥
𝜋

2
0

   , ∫ 𝑐𝑜𝑠𝑚𝑥 𝑑𝑥
𝜋

2
0

,    ∫ 𝑠𝑖𝑛𝑚𝑐𝑜𝑠𝑛𝑥 𝑑𝑥
𝜋

2
0

   and  problems. 

Evaluation of double and triple integrals and Simples Problems. 

Video Link:  

https://www.youtube.com/watch?v=rCWOdfQ3cwQ 

https://nptel.ac.in/courses/111/105/111105122/ 

Module-3 
RBT Level 

L1,L2 8 Hrs. 

Vector Calculus: Derivative of vector valued functions, Velocity, Acceleration and related 

problems, Scalar and Vector point functions, Gradient, Divergence, Curl, Solenoidal and 

Irrotational vector fields. Vector identities - div ( φA), curl (φA), curl (grad φ), div (curl A). 

https://users.math.msu.edu/users/gnagy/teaching/ode.pdf
https://www.youtube.com/watch?v=rCWOdfQ3cwQ
https://nptel.ac.in/courses/111/105/111105122/


Video Link:  

https://www.whitman.edu/mathematics/calculus_online/chapter16.html 

https://www.math.ust.hk/~machas/vector-calculus-for-engineers.pdf 

Module-4 
RBT Level 
L1,L2,L3 8 Hrs. 

Probability: 

Introduction-

theorem and Problems. 

Video Link:  

https://www.khanacademy.org/math/statistics-probability/probability-library 

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

Module-5 
RBT Level 
L1,L2,L3 8 Hrs. 

Differential equation: Homogenous differential equation, Linear differential equation, 

Video Link:  

https://www.mathsisfun.com/calculus/differential-equations.html 

Course outcomes: 

CO1 
Apply the knowledge of Differential calculus in the modeling of various 

physical and engineering phenomena  

CO2 
Apply the concept of change of order of integration and variables to evaluate 

multiple integrals and their usage in computing the area and volumes. 

CO3 
Study on Vector calculus to understand the various solution to Application to 

Engineering problems. 

CO4 Understand the basic Concepts of Probability 

CO5 
Solve first order linear differential equation analytically using standard 

methods. 

https://www.whitman.edu/mathematics/calculus_online/chapter16.html
https://www.math.ust.hk/~machas/vector-calculus-for-engineers.pdf
https://www.khanacademy.org/math/statistics-probability/probability-library
https://nptel.ac.in/courses/111/105/111105041/
https://www.mathsisfun.com/calculus/differential-equations.html


Text Books: 

1. rd 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 (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 2 3 0 3 0 0 0 0 0 0 1 1 

CO3 2 2 0 2 0 0 0 0 0 0 1 0 

CO4 3 2 0 3 0 0 0 0 0 0 0 1 

CO5 3 3 0 2 0 0 0 0 0 0 0 0 

High-3, Medium-2, Low-1 



 

 

 

L1, L2, L3 

- I



L1, L2, L3

L1, L2, L3

L1, L2, L3

L1, L2, L3

3.

2.

2.

2.



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

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

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

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

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




