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Minutes of Board of Studies Meeting held on 12" September 2024

The meeting of Board of Studies (BoS) of the Mechanical Engineering was held on 12"
September, 2024 at 11 AM onwards in online mode. Following members were present

1. Dr. C. S. Malvi (Chairperson, BoS and Head, Dept. of Mech. Engg. MITS-DU)
2. Dr. B. B. Panigrahi (Professor, 11T, Hyderabad, External Expert)
3. Dr. Mukul Shukla (Professor, [IT, Hyderabad, External Expert)
4. Dr. Pratesh Jayaswal (Professor, Mechanical Engg. MITS, Member)
5. Dr. M. K. Gaur (Professor, Mechanical Engg. MITS, Member)
6. Dr. M. K. Sagar (Professor, Mechanical Engg. MITS, Member)
7. Prof. R. P. Kori (Astt. Prof., Mechanical Engg, MITS, Member)
8. Prof. V. Chaturvedi (Astt. Prof,, Mechanical Engg. MITS, Member)
9. Dr. Jyoti Vimal (Astt, Prof, Mechanical Engg. MITS, Member)

BoS Agenda Ttems ‘

To propose the scheme structure for the Batch admitted in 2024-25 academic session under
the Madhav Institute of Technology & Science-Deemed University (MITS-DU) (The total
credits from [-VITI semester should not be less than 160 for this batch).

{'I?: The proposed Scheme structure of B.Tech. Mechanical Engineering for the batch admitted in 2024-
© " | 25 academic session under the Madhav Institute of Technology & Science- Deemed University
(MITS-DU) along with tentative list of DE & OC course to be offered was presented and discussed

in the meeting. The proposed scheme structure along with the list of DE & OC is attached in
Anncxure-]

To review & finalize the syllabi for all courses of B, Tech 1 Semester (for batch admitted in
2024-25) under the flexible curriculum along with their COs,
Item

ME2 | The syllabi for all the courses of B.Tech. Mechanical Engineering | Semester (for batch admitted
2024-25) were reviewed and finalized. The finalized syllabi for the courses is attached in Annexure-
II.

To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses and
Micro Project-I to be offered in B.Tech. I semester along with their COs,

Item

ME3 | The experimental list and list of micro project for B. Tech. Mechanical Engineering 1 Semester (for
batch admitted 2024-25) were reviewed and finalized. The finalized experimental list and list of

‘micro project for the courses is attached in Annexure-[Il.

Item To discuss and recommend the scheme structure for the Batch admitted in 2024-25 academic
ME4 session & syllabi of I semester PG Programme under the Madhav Institute of Technology &
i

TEILCCTIrecrrsreeateeeeeeeeececcss

Science-Deemed University (MITS-DU) (M.E/M.Tech./MCA/NBA/MUP) along with their
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(Deemed University) % )
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NAAC Accredited with A++ Grade
Department of Mechanical Engineering

Course Outcomes (C()s_)

Department of Mechanical Engineering offering one PG course (Production Engineering)
The scheme and syllabus of M.Tech. Production Engineering (2024 -25 admitted batch) was
reviewed and discussed and attached in Annexure -1V

Item
MES

To review and finalize the syllabus/madule of Classified Novel Engaging Course to be offered
in I semester of PG programme.

The following course will be offered as classified Novel Engaging Course in | sem. PG Program
1. Reference Management and Engineering Research
The svilabus’Module for this course was finalized and the same is attached in Annexure- V.

Item
MEG6

To review and finalize the scheme structure for the Batch admitted in 2024-25 academic
session syllabi of T Research Methodology and Ethics Ph.D. Programme under the Madhav
Institute of Technology & Science-Deemed University (MITS-DU).

The scheme structure for the Ph.D. program under MITS -DU for the batch admitted in 2024-25 '
was discussed and finalized. The same is attached in Annexure -VI.

Item
ME7

Any other matter.

No

ATLLLI21111222200020C8C8C8CCCC606css

2. The time for the major evaluation in _ ! ced.
which is 1 hour long and worth 20 marks, then the major evaluation, which is worth 30 marks, should

be 1.5 hours long. Alternatively, if the major evaluation is 2 hours long, it should be worth 40 marks.

6. Tot

In addition to above, the following are the suggestion given by the external expert.

1. In the Scheme of VIIT sem, “Research Internship” word should be replaced by *“Project”.

the theory block is not balanced. If the minor evaluation,

3. If first 2 units are covered in Minor Evaluation 1 and then 2 units in Minor Evaluation 2, then the

individual weightage for these u ) : il
Evaluation for 30 marks, the weightage of Unit V will become significantly lower.

nits will be 10 marks. However, if all 5 units are covered in the Major

4. As a NAAC A++ Deemed University, it is better for your faculty to teach the students rather than
relying too much on NPTEL/SWAYAM.

5. Mode of examination is un-justified. Major Evaluation should not be in MCQ type.

al percentage distribution of DC. DE, OC, and Computer based Subjects should be displayed on
the front page.
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MADHAV INSTITUTE OF TECHNOLOGY & S( TENCE, GWALIOR O

Ot ™
- .
(Deemed University) wS
. s . . L]
kX R (Declared Under Distinet Category by Ministry of Education, Government of India) f
NAAC Accredited with A++ Grade
Department of Mechanical Engineering
Scheme of Evaluation
B. Tech. | Semester (Mechanical Enginecring) dRbatch admitiedIn dcadenic.session'20 J,
l Mavimum Marks Allotted Contact Hours
— rweck
chicgh v Block e .
ale — - Mode fode | Duration of
. . Total Tatal
n Course Name Y ] : . of Major
Cote 1 Continuous Exaluation Major Fxvaluation Major Marks Credits|  y rping | Fraluation| Evaluation
A y
Minor Mo Quir/ Fratuation | 128 Work g uation LTt !
Exaluation | Evaluation Assie ' &
n ki Sessional |
DC | Engimeering Materials E 20 30 30 - - wo | 3| - | - 3 | FacetoFace | PP 2 Hrs
ESC [ Computer Prozramming 20 20 30 30 - - 100 2 - - 1 FacetoFace | MCQ 2 His
DC | Manufactuning Science n 20 20 30 - - 100 2 1 - 3 Face to Face [k 2 Hes
DC | Basic Mechanical Ergineering 20 20 30 30 - - 100 2 1 - 3 | FacetoFace | MCQ 2Hrs,
15C | Kasic Dhtrical & Vlectronios Enzincenng 20 20 30 0 . . wo | 2 E 7 | Tacctoface | M(O 2ihs
Dl :( emputer Programming | ab - - - - 70 30 100 - - 2 1 |Evpenmental AU .
DLC | Flameal & Flectrunics Fazineening Lab - . - N 70 in 100 - - 2 1 |Fspenmenal . A0 | R |
TIOR8 TSP | Semester Proficienay” - . . . <0 - 50 -1 - 12 T |Faccwfac| S6 | - |
ZAN09 L pPBL | Micru Project-1” (Manufacturms Saence Wor - . - - 70 30 100 - - 2 I | Expenenval | SO | -
| FsC | Engineenng Chemisiny Lab™ . . - - 70 30 w | - | - |2 I |Expenmenial | AG |
S | NEC | Nuvel besagioz Counse (Acuin Based Learning) - - - - 50 - so | - v ] - 1| Interacwve | SO | -
Total HL 100 150 350 120 o0 n 03 1 10 19 - - | -
T apae- |\ rieersal Human Values & Professional Ethics 0 20 W | E - wo |2 T 1. lomane] mleder | v |15t
| WD) I 1 | f ]
SO B F ! WS I Atandaters Warkstiap an fadiae Canstitun: s apd Traditiomal Knewlalze at Department evel tharatin, Two Davey GRADE Imtetactive RS R - J
ction programme of thzee devks (VO3 by swal vty Creative © s, Literan, Froficiency Modulo, Lectuies by £ minent Feaple, Visizs 1o local Aveas, Familarzanon to DeptBranh & Innevatans,
Skl Tuteraship 1" (Soft SLiilj: Minimui 35 hoats davation: To be credited in 11 Samester. 45

¢ leva Jeapertise atlained €c 1 Ihe SEesicr courses
Submission + Oral 0B: Open Book

4 sknl cumpetency
PP Pen Paper
the programmes where ever reguired

the werghtuge owards 4
AQ: Assignment + Oral

Serieaict GIOLUEnKy = bl
NMCQ: Multpic Chorce Question
uted m the | Year Group wise amon,

«
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Deemed University)
Department of Mechanlcal Engineering

Item
ME2

To review & finalize the syllabi for all courses of B. Tech I Semester (for batch admitted in

2024-25) under the flexible curriculum along with their COs.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR R m
eemed to be University) )
mu'\g Mtre‘:!:te: \n:.l'lhi Ass ::Yude f)
Department of Mechanical Engineering

Ug ::_'-;.h‘zﬁ For batch admitted In Academic Session 2024-25 EmNITSE O |
Scheme of Evaluation

12241101: Engincering Materials

Category Title Code Credit-3 Theory Paper
Departmental Core-DC | Engineering 12241101 L|T |P | MajorEvaluation: 30 marks
Materials 30- - Duration: 2 Hr

Course Objectives: To make the students to understand:

1. The basic fundamentals of materials science and engincering.

2. The different classes of materials, their properties, structures and imperfections present in them.

3. The functional propertics of materials and the roles of microstructure, heat treatment defects and
environment play in typical engineering applications.

Course Pre-Requisites: NIL

Svllabus

Unit-I Structure of materials

Fundamentals of crystal structures and crystal system, crystallographic planes and directions, linear and
planar density, single crystal, polycrystalline material and non-crystalline materials, Homogeneous and
heterogencous solidifications, Crystal imperfections: point, line, surface and volume defects.

Unit-II Material testing and mechanical properties

Mechanical properties in static tensile, compression and bending tests, Hardness: Rockwell, Brinell,
Vicker’s, Impact toughness and fracture toughness.

Role of dislocations in plastic deformation, slip and twinning processes. Mechanism of ductile and brittle
fracture. Fatigue: Cyclic stresses, S-N curve, crack initiation and propagation, factors affecting fatigue life;
Creep: Generalized creep behavior, stress and temperature effects.

Unit-11I Engineering Materials

Ferrous (Steels and Cast irons with role of different alloying clements) and non-ferrous metals and alloys
(Aluminum, Magnesium, Titanium, Copper, Nickel alloys), Nano-materials, Ceramic material, Composite
material with their properties and applications, Smart materials, Bio-materials.

Unit-IV Phasc diagrams and phase transformation of metal alloys

Concept of phases, Gibb's phasc rule, Lever-rule, binary isomorphous and cutectic phase diagrams,
Eutectoid, Peritectic and Peritectoid systems, allotropy in iron, Fe-FeyC phase diagram; Isothermal
transformation of austenite, continuous cooling transformation of austenite, Objectives of heat treatments,
Annealing, Normalizing, Hardening (bulk and surface)

Unit-V Environmental consideration and some case studies
Corrosion: Introduction, types & its prevention; generalized material selection process, material selection for

torsionally-stressed cylindrical shaft, Automotive valve spring, orthopedic implants, Integrated circuit and
elc.

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

CO1. State the fundamental relationship between structure and properties of materials.

CO2. Discuss mechanical properties of materials
CO3. Compare the different processes to alter the material properties, \r}’

i oY T\~
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Department of Mechanical frgineering
For bateh admitted In Acadamic Sevtlon 1024-25 sVTTEEAR
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR ;*
)

COA. Determine the effect of different phases, impurities on the behavior of materials
COS. Analyze crvetal structure and composition of different materials
Course Articulation Matrix

[Po1 [ roz | rox | roa | ros | Poe | PO? ron [ poa [poto[rol1 "}’—'iF:"’_?Ii",”L
(01_1 3 l 1 _l 2 1 1 1 1 1 1 . 1 . 1 | - l 1 i
cor | 3 | 1 | 2 | 2 | 3 [ v || - 1 v 1 |1
[ o3 | 3 | 3 3 2 | 3 2 . 1 B 11 7
co: | 3 | 3 3 2 | 3 1 2 1 |- 1 3 | - | - |
cos | 3 | 3 | 3 31 |3 2 1 1 1 1 3 1 2

1 - Shightly; 2 - Moderately; 3 = Substantially

Text & Reference Booke :
1. Material Science and Engimeering: An Introduction, William D. Callister, John Willey & Sons
Inc.. 7th edition

Elements of Material Science and Engineering by Lawrence, H. Vanvlackdison; Wesley. Mention
the Year or the Edition and Publisher and Place of Publication

Material Science and Engineering by Raghvan, V: Prentice Hall of India.

4. Imtroduction to Engineering Materials by Agrawal, B.K; Tata McGraw Hill, N. Delhi.

ts

Lab

NPTEL Link for Material Science

htine /‘onlinecourses nptel ac.in/noc]18_mm0S/preview v__’N

,\E\J/@@ /N

e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 3
(Deemed to be Unlversity) )
NAAC Accrndited with Ass Grada u
Department of Mechanlcal Engineering
For batch admitted In Academlic Session 2024-25 EmvSEs AN

Scheme of Evaluation

12241103 : Manufacturing Scicnce

Category Title Code Credit-3 Thuurvj’_apnr
Departmental Core-DC  |'Manufacturing 12241103 LT TP [ MajorEvaluation: 30 marks
Science 201 - Duration: 2 Hr

Course Objectives: To make students:
1. Able to learn the various methods and types of castings, welding process

metallurgy

¢s, sheet metal forming, powder

2. Able to examine the principles associated with basic operations involving the forming, machining and
welding of engineering materials:

3. Aware of the necessity to manage manufacturing processcs and systems for the best use of material and
human resources.

Course Pre-Requisites: NIL

Syllabus - I8 w8--" 8 el o oeeewvon o ooeen 3R 5

Unit-1 Casting: Brief History, Basic principle & survey of casting processes. Sand casting, pattern materials,
and allowances. Green and dry moulding, moulding methods, moulding sand propertics and testing.
Elements of mould and design considerations. Cores use, core materials and core making practice. Die,
investment and centrifugal casting processes. Melting practice and concepts in solidification. Inspection and
defects analysis. e-foundry, Casting process improvement by application of Al.

Unit-11 Forming: Elastic and plastic deformation, Concept of strain hardening. Rolling, forging, extrusion,
spinning, wire and tube drawing processcs, machincs and equipment’s, parameters and force calculations.

Unit-TTT Sheet Metal Working: Role of sheet metal components. Cutting mechanism. Description of
cuttingprocesscs like blanking. Piercing, lancing ctc. Description of forming processes like bending cup
drawing, coining, embossing etc. Basic clements of presses for sheet metal working. Punch and Die
clearances and dieclements.

Unit-IV Welding: Principle of welding, soldering, brazing and adhesive bonding.Survey of welding and
allied processes. Arc welding: power sources and consumables. MMAW, TIG& MIG processes and their
parameter selection. Resistance Welding: principle and equipment, Spot, projection and Seam welding
processes, Gas welding and cutting: Processes and equipment, Robot Welding.

Unit-V Powder Metallurgy: Powder manufacturing, compaction and sintering processes. Advantages and
applications of powder metallurgy, Manufacturing of Powder metallurgy components.

Course Outcomes: Afler successful completion of this course students will be able to:

CO1- Select appropriate pattern materials and apply knowledge of pattern allowances to ensure accurate and
efficient casting.

CO2- Explain the rolling process, differentiate between hot and cold rolling, and perform basic calculations
related to rolling force, torque, and power requirements,

CO3- Develop the skills to calculate the correct punch and die clearances for various materials and thickness.

%\/WN\/ v o
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[Nermed ta be Linkerity]
NAAC Ateredited with Ass Geade

Department of Mechanical Fngineering

Scheme of Fvalustion

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR i—
)

For batch admitted in Academic Sestlon 2024-2% smyEEan

CO4- Apply theoretical knowledge to practical scenarios, making informed decisions in welding process

selection, parameter optimization, and cquipment usage.

COS- Explore the diverse applications of powder metallurgy in various industries, including automotive,

acrospace, medical, and clectronics, and cvaluate the suitability of P/M for different applications
Course Articulation Matrix

| Po1 [ Po2 [ ro3 | Poa [ POs | POG | PO7 6:3:5"7'1_;67170‘1H'L??;_ﬁ_'t_-n'l-)ﬁ'.';: [#30
| 3 | 1 2 1 | 3 1 1 1 2 1 3 11
oz 3 [ 1t | 2|2 |3 |11 1 1 1 - | 3 S R
co3| 3 [ 3 | 3 2 3 2 1 1 1 1 3 1 | 2
cos | 3 | 3 | 3 2 3 1 2 1 1 1 2 3 1 | 2
cos | 3 | 3 | 3 3 3 2 1 1 1 1 2 3 | 1 | 2
1-Slightly; 2 - Moderately: 3 - Substantially

Text &Reference Books

1. Jain R.K., Production Technology. Khanna Publishers, 2001.

2. Hajra Chouchry, Elements of Workshop Technology, Vol — I1 Media Promoters &amp;
Publishers, 1994,

3. Production Technolegy by HMT, Tata McGraw-Hill.

4.Chzpman, W.AJ., Workshop Technology, Vol - II, Oxford &amp; IBH Publishing Co. Ltd.,

5. Manufacturing Processes by Amstead, B.H., P.F. Oswald and M.L. Begeman, John Wiley and
Sons Inc., New York.

6. Manufacturing Technology Vol. 1 by P.N. Rao.

7. Modern Manufacturing Process Engineering by Neibel, B.W., Alan B. Draper and R.A. Wysk,
McGraw-Hill Publishing Co., New York.

8. Manufacturing Engineering and Technology by Kalpakjian, S, Addison-Wesley Publishing Co.,
New York.

9. Matenals and Processes in Manufacturing by E. Paul DeGarmo, J. Temple Black. and Ronald
Kohser, Macmillan Publishing Co., New York.

10. Introduction 10 Manufacturing Processes John A, Schey, McGraw-Hill Book Co.. New York.

NPTEL Link for Manufacturing Process \P}’
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(Deemed to be Unlversity)
NAAC Accredited with Ass Grada

Department of Mechanical Englneering
For batch admitted In Academlc Sesslon 2024-25 EmVTTEEAN
Scheme of [valuation

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR %)
/
)

12241104: Basic Mcchanical Engincering

Category Title Code Credit-3 Theory Paper J
Departmental Core- | Basic L[ T [P _| MajorEvaluation: 30 marks |
DC Mechanical 12241104 2|1 |- | Duration: 2 Hr J

Engineering

Course Objectives: To make the students: )
1. Develop the fundamentals of Engincering materials, measurement and reciprocating mach:nc_s. .
2. Develop an ability to understand the Thermodynamic laws, steam generator and reciprocating machines
for solving engincering problems.
3. Demonstrate Engines and Boiler fundamentals using models.

Course Pre-Requisites: NIL

Syllabus

UNIT-I:
Materials: Classification of engineering material, composition of cast iron and carbon steels on iron-carbon

diagram and their mechanical properties; Alloy steel and their applications; Stress-Strain diagram, Hooks law

and modulus of elasticity. Tensile, shear, hardness and fatigue testing of materials.
UNIT-II:

Measurement: Temperature, pressure, velocity, flow, strain, force and torque measurement, concept of

measurement error & uncertainty analysis, measurement by Vernier caliper, micrometer, dial gauges, slip
gauges, sine-bar and combination set; introduction to lathe drilling, milling and shaping machines.

UNIT-III

Fluids: Fluid properties, pressure, density and viscosity; pressure variation with depth, static and kinetic energy:
Bernoulli's equation for incompressible fluids, viscous and turbulent flow, working principle of fluid coupling,
pumps, compressors, turbines.

UNIT-IV

Thermodynamics: Zeroth, First, second and third law of thermodynamics; steam properties, steam processes at
constant pressure, volume, enthalpy & entropy, steam table, mollier chart, heating, ventilation, and air
conditioning (HVAC) software. classification and working of boilers, Refrigeration, vapour compression
cycles, coefficient of performance (COP),

UNIT-V

Reciprocating Machines: Steam engines, hypothetical and actual indicator diagram; Carnot cvele and ideal
efficiency; Otto and diesel cycles; working of two stroke & four stroke petrol and diesel 1C engines.

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

CO1. Apply the knowledge of material properties and testing methods to select appropriate matenals for
specific engineering applications,

CO2. Develop a foundational understanding of measurement principles, focusing on the
measurement of physical quantities such as temperature, pressure, velocity, MNow,

CO3. Gain proficiency in the principles of fluid motion, including the cunccfﬂs of st
fluid systems,

CO4. Apply these thermodynamics laws to analyze energy exchanges and
thermodynamic systems,

wr T

accurate and precise
strain, foree, and torque.
atic and kinetic energy in

transformations in various

"
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(Deemed to he Untversity)
MAAC Ateredited with Ass Grade

Pt PP Department of Mechanical Engineering
% e e ‘Eﬂ For batch admitted In Academle Sesslon 2024-25 EmvEa
Scheme of Evaluation

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR %}*'
)

COS. Study the Otto and Diesel cveles in detail, learning how these cycles govern the operation of internal
combustion (1C) engines and influence their efficiency and performance.

Course Articulation Matrix

PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 [PO10[POI1|PO12Z | PSOL | P502
co1 3 1 2 1 3 1 1 1 1 1 - 3 1

Cco2 3 |1 2 2 3 1 1 1 1 1 - 3 1

co3 | 3 3 3 2 3 2 1 1 1 1 2 3 |1 -
coa 3 3 3 2 3 1 2 1 1 1 2 3 1 -
| cos 3 /3 | 3 |3 3 2 1 1 1 1 2 3 1 -

1-Slightly; 2 - Moderately; 3 = Substantially

Reierence Books:
~ Narula; Matenal Science; TMH

Agrawal B & CM; Basic Mechanical Engincering; TMH

Nag PK. Tripathi et al; Basic Mechanical Engineering; TMH
Rajput; Basic Mechanical Engineering;

Sawhney GS; Fundamentals of Mechanical Engibneering; PHI
Nakra and Chaudhary; Instrumentation and Measurement; TMH
Nag PK; Engineering Thermodynamics; TMH

Ganesan; Combustion Engines; TMH.

v
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Department of Mechanlcal Engineering
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Scheme of Evaluation

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR % )
)

12241109: Micro Project (Manufacturing Sclence/ Workshop)

Category Title Code Credit-1 l'r:lcllc:.ﬂ paper
Project Based Micro Project L T P M-“ljlnl’
Learning (Manufacturing 12241109 Evaluation-30
(PBL) Science/ - . 2
Workshop)

Course Objectives:

1. To familiarize with the basics of tools and equipment used in fitting, carpentry, sheet metal, welding and
smithy.

2. To with the production of simple models in the above trades.
3. To develop general machining skills in the students.

List of Experiments (Expandable)

1. Performance on mold making of Simple component.

2. Performance on pattern making of Simple component.

3. Performance on Metal Casting of Simple component.

4. Performance on Welding of simple work picee (Example Arc Welding)
5. Performance on Sheet Metal work of Simple component.

6. Performance on hot forging of Simple component.

Skill Based Projects: (Expandable)

f—

. Measurement and calibration using slip gauges

. Performing energy audit using stroboscope and lux meter
. Make a Free energy Steam Engine at home

. Make an Air Compressor athome

. Mini Bench Tapping machine project

Make a Robotic Arm

. Tornado in a bottle

. Make a Hydraulic Lift

=R R - S VA S =

. Thermal Expansion project
10.Make a positive displacement pump

Course Outcome: After successful completion of this course students will be

COL. Discuss the hand tools, machine lools and power tools.

CO2. Utilize appropriate tools required for specific operation,

CO3. Apply safety measures required to be taken while usin
carpentry shop.

CO4. Use the techniques, skills, and modern engineering tools necessary for manufacturing and production

it }’/r\\(\ » e
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NAAC Accredited with Avs Grade

Department of Mechanical Englneering

For batch admitted In Academlic Sesslon 2024-25 EVIcEN
Scheme of Cvaluation

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR %
)

engineering,
COS. Conduct experiments in the ficld of Production engineering.

CO6. Design a system, components, or process to meet desired needs, ethical, health and safety,
manufacturability and sustainability,
Course Articulation Matrix

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO [PO10|POI1 | PO12 | PSOT | PSOZ |
co1 3 1 2 1 3 1 1 1 3 2 3 3 |1 1
coz 3 |1 2 2 3 1 1 1 3 2 3 3 1 1
co3 3 3 3 2 3 2 1 1 3 2 3 3 1 2
cos 3 3 3 2 3 1 2 1 3 1 3 3 |1 2
Ccos 3 3 3 3 3 2 1 1 3 1 2 3 1 2
co6 | 3 3 3 3 3 3 2 3 3 2 2 3 1 2

1-Slightly; 2 - Moderately; 3 — Substantially

Text & References Books:

. Bawa HS: Workshop Practice, TMH

. Rao PN; Manufacturing Technology-Vol.1 & 2, TMH
. John KC; Mechanical Workshop Practice; PHI

. HazraChoudhry; workshop Practice-Vol.l & 2.

. Jain R. K.; Production Technology

—

[ S

NPTEL Link for Manufacturing Practices

http://nptel.ac.in/courses/112107145/

Laboratory Work:

Relevant shop floor exercises involving practice in forging, Carpentry, fitting, pattern making, Sand gasting,
Moulding, Welding, Sheet metal fabrication techniques. \\’_,J\""
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR * ;
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Department of Mechanieal Fnginearing
For hateh admitted in Aradamie toetinn JN14.0% | SR

Crbpmmp pl | wat it imm

12241108: Rasic Flectrical & Tlectronies Ingincering

u‘g!yzgp_l_ ~ Tie ] Code [ Credin

—

_! _"fifiifllpflpvr J

Bawc Ilecineal | ' | L T P Major

ESC l & Electronmics 1224110% 2 . . I Fvaluation-10
| _Engmeenng o J

Course Objectives:

* Tompart basic knowledge of the DC and AC circuits and their applications.

To familianze the students with the basic knowledge of magnetic circuits, transformer, rotating
clectncal machineand its terminology.

To make familianze the students about the working of, various electronic circuits and its
importance.

Unit I - D.C. Circuits Analvsis: Voltage and Current Sources: Dependent and independent source, Sours
convernion, KirchhofT's Law, Mesh and Nodal analysis. Network theorems: Superposition theorem,
Thevenin's theorem & Noron's theorem and their applications.

Unit Il -Single-phase AC Circuits: Generation of sinusoidal AC voltage, definitions: Average value,
P_M.S. value, Form factor and Peak factor of AC quantity, Concept of Phasor, analysis of R-L, R-C, R-L-C
Senes and Parallel circuit, Power and importance of Power factor.

Unit I1l- Magnetic Circuits & Resonance: Magnetic Circuits: Concept of MMF, flux and magnenc
reluctance, Self and murual inductances, Dot convention, coefTicient of coupling and coupled circuits
Pesonznce: Series and Parallel resonance, Bandwidth, Q-factor and selectivity.

Unit IV- Single-phase Transformer & Rotating Electrical Machines: Single phase transformer, Basie
concepts, construction and workang prnincipal, ldeal Transformer and its phasor diagram at No Load, Volage,
current and impedance transformation, Equivalent circuits and its Phasor diagram, voltage regulation, losses
and cfficiency, testing of transformers, Construction & working principle of DC and AC machine.

Unit V - Digital Electronics, Devices & Circults: Number systems used in digital electronics, decimal,
binary. octzl, hexadecimal, their complements, operation and conversion, Demorgan’s theorem, Logic gates.
symbuolic representation and their truth table, Introduction to semiconductors, Diodes, V-1 charactensng,
Bipolar junction trensistors and their working, Introduction to CB, CE & CC wransistor configurations

Recommended Books:

1. Basic Electrical and Electronics Engincening, D ', Kothan &1.). Nagrath-Tata McGraw Hill
2.Basic Electrical and Electronics Engineenng, V N Mittle& Arvind Mital - Tata MeGraw Haill
A.Basic Electncal and Electronics Engineenng, 5. K Bhattacharya -Pearson

4, Electncal Machinery- A L Fitzgerald, C Kingsley and Umans - TMN

<. Principles of Electrical Engineenng- Vinedent Del Toro- Prentice Hall >/
6. Basic Electncal Engincening -AL. Futzpcrald, Hhgginbotham and Grabel - TMI :

7. Integrated Electronics- Millmann& Halkias w

) W
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NAAC Accredited with A+s Grade i'

Department of Mechanical Engineering
For batch admitted In Academlc Session 2024-25 EMTSEE AN
Scheme of Evaluation

Course Outcomes

At the end of the course, the student will be able to:

CO 1. Solve dc & ac circuits by applying fundamental laws & theorems

CO 2. Analyze magnetic circuits and resonance characteristics of ac electric circuits

CO 3. Describe the working principle, construction, applications of single phase transformer & rotating electrical
machines

CO 4. Sclect the logic gates for various applications in digital electronic circuits.

CO 5. Explain the characteristics and parameters of Diode and Transistor,

Course Articulation Matrix

Po1 | Po2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY [PO10|PO11[PO12|P5O1 [P502
Co1 3 3 3 3 2 - - - - - - 3 2 -
coz 3 3 3 3 2 - - - - 3 2 -
CO3 3 3 3 3 2 . - - - 3 2 =
CO4 3 3 2 3 3 - e - - 3 2 -
COS 3 3 2 2 2 - - - - - 3 2 -

1 - Slightly; 2 - Moderately; 3 - Substantially

Electrical & Electronics Engineering Lab:
LIST OF EXPERIMENT
1. To verify Kirchhoff"s Current Law & KirchhofTl's Voltage Law,
2 To verify Superposition Theorem
3. To determine resistance & inductance of a choke coil.
4

To determine active & reactive power in a single phase A.C circuit.

5. To determine voltage ratio & current ratio of a single phase transformer.
6. To determine the polarity of a single phase transformer.

7. To perform open circuit & short circuit test on a single phase transformer.
8. To study multimeter & measure various electrical quantities

9. To study of constructional details of DC machine.

10, To determine the V-1 characteristics of diode in forward bias & reverse bias condition.

Course Outcomes:

After the completion of the lab, the student will be able to -
CO 1. Verify circuit theorems.
CO 2. Perfarm tests on transformer for determination of losses, efficiency & polarity.
CO 3. Acquire teamwork skills for working effectively in groups

CO 4. Preparcan organized technical report on experiments conducted in the laboratory

Course Articulation Matrix

pO1 | ro2 | PO3 | PO4 | POS | POG | PO7 | POB | PO9 |PO10[PO11|PO12|PS501 | PSO2

—
Em 3 3 3 3 2 - - - 1 1 1 3 3 -

\/Wu/ y Nr
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Coz2 3 3 3 3 2 - . 1 1 3 3
CO3 - . . 2 1 2 3 3
CO4 2 1 3 3 3 3

1 - Slightly: 2 - Moderately: 3 - Substantially
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Annexure-IT1

"To review and finalize the Experiment list/ Lab manual for all the Laboratory

; :‘tll;; ‘ Courses and Micro Project-I to be offered in B.Tech. I semester along with their
1 i | |

] COs.
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12241109: Micro Project (Manufacturing Science/ Workshop)

Category Title Code Credit-1 Practical paper
Project Based Micro Project L T P Major
Leamning (Manufacturing 12241109 - ; 2 Evaluation-30
(PBL) Science/
Workshop)

Coursc Objectives:

1. To familiarize with the basics of tools and cquipment used in fitting, carpentry, sheet metal, welding and
smithy.

2. To with the production of simple models in the above tradcs.

3. To develop general machining skills in the students.

List of Experiments (Expandable)

1. Performance on mold making of Simple component.

2. Performance on pattern making of Simple component.

3. Performance on Mctal Casting of Simple component.

4. Performance on Welding of simple work piece (Example Arc Welding)
5. Performance on Sheet Metal work of Simple component.

6. Performance on hot forging of Simple component.

(All students must prepare one micro project using the skills of experiment)

Skill Based Projects: (Expandable)

1. Measurement and calibration using slip gauges

2. Performing encrgy audit using stroboscope and lux meter
3. Make a Free energy Steam Engine at home
4, Make an Air Compressor at home
5. Mini Bench Tapping machine project
6. Make a Robotic Arm
7. Tormado in a bottle
8. Make a Hydraulic Lift

9. Thermal Expansion project
10.Make a positive displacement pump

Course Outcome: After successful completion of this course students will be able to:
CO1. Discuss the hand tools, machine tools and power tools.
CO2. Utilize appropriatc tools required for specific operation.

N A 9
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Scheme of Cvaluation

CO3. Apply safety measures required to be taken while using the tools in floor shops, Machine ships and
carpentry shop.

CO4. Usc'lhe techniques, skills, and modern engineering tools necessary for manufacturing and production
engincering.

COs. Cor}duct experiments in the ficld of Production engineering.

CO6. Design a system, components, or process to meet desired nceds, cthical, health and safety,
manufacturability and sustainability.

Course Articulation Matrix

PO1 | POz | PO3 | PO4 | POS | PO6 | PO7 | PO2 | PO9 | PO10 | POIL pO12 | PSO1 | PSO2
col 3 1 2 1 3 1 1 1 3 2 3 3 1 1
co2 3 1 2 2 3 1 1 1 3 2 3 3 1 1
co3 3 3 3 2 3 2 1 1 3 2 3 3 1 2
coa 3 3 3 2 3 1 2 1 3 1 3 3 1 2
cos 3 3 3 3 3 2 1 1 3 1 2 3 1 2
COo6 3 3 3 3 3 3 2 3 3 2 2 3 1 2

1 - Slightly; 2 - Moderately; 3 - Substantially

Text & References Books:

1. Bawa HS; Workshop Practice, TMH

2. Rao PN; Manufacturing Technology-Vol.1 & 2, TMH
3. John KC; Mechanical Workshop Practice; PHI

4. HazraChoudhry; workshop Practice-Vol.1 & 2,

5. Jain R. K.; Production Technology

NPTEL Link for Manufacturing Practices

httg:/lnptcl.ac.in!courscs/ 112107145/

Laboratory Work:
Relevant shop floor exercises involving practice in forging, Carpentry, fitting, pattern making, Sand casting,

Moulding, Welding, Sheet metal fabrication techniques.
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f,m,,q MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR &

L (Deemed to be Unlversity) ~ g
k } NAAC Accredited with Ae+ Grade /
T Department of Mechanical Engineering (Production Engineering)
e For batch admitted in Academic Session 2024-25 mEmMTSEE AN
Syllabus

56241101: Computational Techniques

Category Title Code Credit-3 Theory Paper
Departmental core Computational 56241101 L |T| P | Major Evaluation: 30 Marks
-(DC) Techniques 3 Duration-2hrs.

Objective of Course

Course Objectives:

1. To know about the formulation of L.P.P. & its solution

2. To explore the Nonlinear programming problem and dynamic programming
3. To describe Probability and random Process

4. To describe random sampling and hypothetical test

5. To perceive the Z-transform techniques

Syllabus
Unit 1:
Concept of LPP, LPP formulation, Graphical method for solving LPP with two variables, Simplex
method, Duality theory, Transportation and Assignment problems. Non Linear Programming Problems
(NLPP): Introduction of NLPP, constraints and non-constraint problems of maxima and minima,
constraints in the form of equations.
Unit 2:
Introduction to game theory, competitive games, finite and infinite games, two person zero sum game,
pure and mixed strategies, saddle point, maximin and minimax principle, solution of a rectangular game
in terms of mixed strategies, Graphical method of (2xm) and (nx2) games.
Dynamic Programming: Basic concepts, Bellman’s optimality principle, dynamic programming
approach in decision making problems, optimal subdivision problems.
Unit 3:
Theory of Probability: Concept of probability, Random variable, discrete probability distributions,
Continuous probability distributions, Moment gencrating function, Probability density function, some
special distributions, bi-variate distribution, Random variable, conditional distribution function, Joint
probability distribution function, Marginal probability distribution, cumulative probability distribution.
Unit 4:
Testing of Hypothesis, Basic concept of estimation, concept of theory of sampling, chi-square (x2)
distribution, t-distribution, Fisher's Z-distribution. Analysis of variance, one way and two-way
classification.
Unit 5:
Z-transform and their propertics, inverse Z-transform, convolution theorem, solution of difference
cquations by Z-transform. Basic concept of Bessel's function, Hankel transform and their propertics,
Parseval’s thcorem.
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2. F. B Hildebrand: Mothods of Appliad Mathematics ,

3. H C Saxema Mathematcal Stasstics, S Chand, 1988,

2. H K Dessc Advance Engineering Mathematics, S Chand. 2
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§6241102: Production Engincering- 1

Catepory Title Code Credit-3 Theory Paper .
Departmental Production cd110o T LT T TP | Major Evaluation: 30 Marks
Core-DC Engincening- | 3 Duration-2hrs.

e ———

Course Objective: To make the student to understand:

1. the basic principles and methods utilized in the joining and welding technology of engincering
materials

how to handle welding equipment and weld/join materials practically

how to analvze, implement and maintain manufacturing system

methods of metal casting, casting defects and Gating system

mcthods of Moulding process. pattern design

Syilabus

Unit-l Introduction: - Mctal casung vis-a-vis other processes, casting problems, design and
introduction of moulds. melting, refining and pouring and liquid metal. Mechanism and Rate of
Solidification on Metals and Allovs: - Nucleation and growth in pure metals and alloys, Solidification.
solidification in actual castings, feeding resistance, rate of solidification.

Unit-I1 Riser Design and Placement: - Riser designs chvorinov's caines, NRL methods, placement of
risers, effects of complex section and chills, case studies.Gating Design: - Gating principles, vertical
gating, aspiration effects and its prevention, bottom gating system, horizontal-gating system, and case
studies.

Unit-111 Mould Production and Pattern Design: - Conventional moulding and core making processes,
new moulding processes viz. Cold box, hot box, and vacuum moulding etc. pattern design
considerations.

Die-Castings: - Recent trends, recasting, shell, lined die casting, ferrous die-casting. Non Mould
materials and mould metal reactions: Structure of silica clay, various types of bonds, mould metal
reactions, recent trends such as sand deformability index, role of atmospheres ctc.Casting Design
Considerations and Casting Defects: - Various casting design factors, casting defects, their causes and
remedies.

Unit-IV Welding Technology: - Welding as compared with other fabrication processes, classifications
of welding processes, fusion and pressure welding processes, weld-ability of metals, and metallurgy of
welding. Weld design, stress distribution and temperature ficlds in the welds. Metal transfer and melung
rate, recent developments in welding, explosive welding, laser beam welding, radio frequency induction
welding etc. Specific application of welding e.g. cladding, metallizing, surfacing and fabncation

Unit-V Welding of plastics, welding defects and inspection of welds, thermal cutting of metals,
processes used for thermal cutting of metals. Recent developments in thermal cutting processes, cutting
of cast iron, stainless steel and non-ferrous metals. Use of thermal cutting in fabrication of process
machines and pressure vessels etc. Economics of welding: welding cost, productivity, post welding
operations, standard time for wt.hllnp & flame ummp \mmi.ud nme & cost t.ll\.\l'.ﬂlnn\
Course Outcome: After successful (.nmplu:lmu of this course students will be able to.
Describe the causes of welding defects and how it can be prevented,

Use the basic manufacturing methods, measurements, automation and quality control. )\}

tn Is ‘s tJ

Apply the principles of metallurgy during the welding process,
Demonstrate safe work habits that reflect concern and care for self, others and the envirdinent.
Employ the principles of Moulding, casting and Gating design.
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Text

. Perform any of the metal joining techniques (welding, brazing and soldering) convenicntly

& References Books:

1.
2.
3.

4.
5.

Welding Processes & Technology - Dr. R.S. Parmar, Khanna Publishers, New Delhi. .
Production Technology - R.C. Patel & C.G. Gupte, (Vol 111) C. Jamnadas & Co. Mumbai
Welding Technology & Design - V. M. Radhakrishnan, Newage International (P) Ltd, Pub. N.
Delhi

Welding Skills & Technology - Dave Smith, Gregg Division, MCGRAW- Hill Boolf Company
Welding Handbook, Seventh Edition, Vol-1, Welding Processes -Arc and Gas Welding and

VAl

/

>

Scanned with CamScanner



LR IR IR IR BB BN BN BN IR BN BN BN BN BN BN BN BN BN BN BN BR BN B L BN B B A

P MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR I

f ] (Deemed to be Univenity) ¥

%‘ } NAAC Accredited with Ase Grade d
Ty Department of Mechanical Engineering (Production Engineering) |

S e v For batch admitted in Academic Session 2024-25 Vi< ON

Syllabus

56241103: Maintenance Management
Category Title Code Credit-3 Theary Paper
Departmental Maintenance 56241103 L |T [P Major Evaluation: 30 Marks
Core(DC) Management 3 Duration-2hrs.

Course Objectives: To make the student to understand:

1. To leam the Maintenance Management, Maintenance Planning and Scheduling ,Computerized
Maintenance Management Systems

. To leam the Maintenance Organization Structure and Policics

. To understand the Controlling Maintenance Costs, Life Cycle Cost Concepts

. To leamn the Optimizing Spare Parts Inventory Levels and Total Productive Maintenance

_ Concepts.

5. To leam the overall configuration and Maintenance of Production Machines, Manufacturing

System.

s Wt

Syllabus

Unit-I Introduction, Requirements: - Maintenance Engg., Maintenance Management, Types of
Maintenance. Break down. Preventive, Predictive. Routine, continuous Schedule. Maintenance contract,
Contract Act, Repair. Activity. Operating Practices to reduce Maintenance. Issues, Problems, Selection
of System, Renovation. Addition, Restoration & Control.

Unit-IT Maintenance Organisation: - Function. Layout. Centralized and Decentralized Maintenance.
Incentives. Human Factors, Maintenance of Plant, Pre-requisites, Programmes, Strategics, Policies.

Unit-ITT Work Measurement in Maintenance: - Work Authorization and Contract, Rating and
Evaluation. Work simplification. Estimation of Repair and Maintenance cost. Cost control for efficient
operation. Small Plant Maintenance Control.
Unit-IV Maintenance Store & Inventory Control: - Store Room Materials & Standard Spares. Spares
Management. Introduction to computer in Maintenance. Automation Maintenance, Information by
computers. Computerized Planning and scheduling. Total Productive Maintenance: Activities, Planned
Maintenance, Autonomous Effects, Evaluation Organizations, Maintenance, Aims, Steps, Total
Preventive Maintenance, Zero Break down.
Unit-V Maintenance of Production Machines: - Lath m/c, Drilling m/c, Milling m/c, Welding m/c,
Shaper.
Course outcomes: After successful completion of this course students will be able to:

1. State Maintenance Key Performance Indicators

2. Use a preventive maintenance plan and monitor its implementation and review of technical

reports.

3. Select highest quality of production and the continuation of the workflow.

4. Tmplement team based continuous Improvement in Maintenance .

5. Apply knowledge about Managing Maintenance Spare Parts and Logistics . ‘l\/

i
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6.

Perform maintenance orders issued by the in charge, implemented and completed in the
promised time for him and to make sure the machine is clean after the maintenance process.

Text & References Books:

L
2.
3.

4.

&

Bikash Bhadury. 'Total Productive Maintenance™. Allied Publisher Ltd. New Delhi.
BC langlay. "Plant Maintenance”. Prentice-Hall International. New Jersey.

JD Pattern. Jr. "Maintainability and Maintenance Management", Instrument society of America,
third edition.

P Gopalakrishnan and AK Bancrji, "Maintenance and Sparc Parts Management”. Prentice-Hall of
India (P) Ltd. New Delhi. L
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562411xx: Production and Operations Management

Category Title Code Credit-3 Theory Paper J
Departmental Production and 56241 1xx LIl T P | Major Evaluation: 30 Marks
Elective -DE Operations Duration-2hrs..

Management 3| - -

Course Objective: To make the student to understand:

1. The role of operations management in the overall business strategy of the firm

2. Principles and applications relevant to the planning, design, and operations of manufacturing
firms

3. How Enterprise Resource Planning and MRPII systems are used in managing operations

4. Layout planning, assembly line balancing and Inventory control system

5. The application of operations management policies and techniques to the service sector as well
as manufacturing firms

Syllabus

Unit-1 Introduction: - Functions within busincss organizations: Production, finance, marketing and
other functions. The production management functions; design and operation of production system.
Classification of production systems.
Forecasting: - Features common to all forecasts. Approaches to forccasting. Forecasts based on
judgment and opinions. Analysis of time series data, Accuracy and control of forecasts. Choosing a
forecasting technique.
Unit-II Design of Production Systems: - Capacity planning- importance of capacity decisions, defining
and measuring capacity, determining capacity requirements.
Location Planning: - The need for location decisions, location factors cvaluating alternative location.
Unit-11I Layout Planning: - Need for layout decisions, basic layout types, designing layouts, assembly
line balancing, computer-aided layout planning.
Product Design: - Need for product design, research and development, diversification, simplification,
cevaluation, standardization, reliability.
Unit-IV Work System Design: - Job design, work mcasurement, method study, work sampling,
standard data, PMT system, operation and control of production system: intermediate-range planning -
nature and scope of aggregate planning, techniques for aggregate planning.
Inventory Management: - Requirements for cffective inventory management, EOQ models, quantity
discount, safety stock, inventory control systems,
Unit-V Probabilistic Inventory Madels: - MRP- An overview of MRP, MRP processing, MRP
outputs, benefits and limitations of MRP. MRPI, MRP-I1. Scheduling & Sequencing: -
Scheduling in high-volume systems; Scheduling & Sequencing in job shops. Criteria used in job shop
models,
Course Outcomes: After successful completion of this course students will be able to:

1. Apply core features of the operations and production management function at the operational

and strategic levels, specifically the relationships between people, process, technology

productivity and quality
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2. Discuss core features of the operations and production management function at the

operational and strategic levels, specifically the relationships between people, process,

technology productivity and quality

Analyze Forccasting technique and layout planning

Use the Inventory models and job shop models in Industries

Apply the ‘transformation model" to identify the inputs, transformation processes and

outputs of an organization

6. Describe the boundaries of an operations system, and recognize its interfaces with other
functional areas within the organization and with its external environment.

fad

n s

Text & References Bonks: .

I. G. Free-Bell and J Balkwall. Management in Engineering. Prentice-Hall of India (P) Ltd, New

Delhi, Second edition.

E S Buffa and Sarcen Production and Operations Management. New Age International (P) Ltd.

New Declhi.

W J Sivanesan Production/Operations Management, Richard D Irwin Inc.

4. J L Riggs. Production Systems: Planning Analysis and Control. John Wiley & sons New York,
forth cdition.

5. Production & Operations Management by Dr KC Arora, Laxmi Publications, New Delhi.

o 4 v
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ALL BRANCHES SYLLABUS FOR Ph.D. COURSEWORK

RESEARCH METHODOLOGY AND ETHICS
(Common for all the branches)

OBIJECTIVE:

To distinguish between the scientific method and general knowledge while laying the foundation
for rescarch.

To identify and apply appropriate rescarch methodology in order to plan, conduct, and evaluate
basic research.

To explore the statistical methods and tools in rescarch.

To understand the philosophy of research and ethics, research integrity, and publication ethics.

To understand indexing and citation databases, open access publication, research metrics.
Introduction to Rescarch Methodology: Meaning of Research, Objectives of Research,
Motivations in Research, types of Research, Research Approaches. Significance of Research,
Rescarch Mcthods v/s Mcthodology, Scientific Mcthods, Rescarch Process, Criteria of Good
Research. Define the Research Problem: Concept and need of Research problem, Identification
of Research problem, defining and delimiting Research problem.

Research Design: Problem Definition, variables, research design concepts. Literature survey and
review, Research design process, Errors in research. Data Collection and Representation:
Primary Data Secondary Data, Data Presentation. Processing and Analysis of Data.

Data Collection: Collections of Primary Data, Collection of Data through questionnaire and
Schedules, other Observation Interview Methods, Collection of Secondary Data, Selection of
appropriatc method for data collection, Case Study, Focus Group Discussion, Techniques of
developing research tools, viz. Questionnaire and rating scales etc. Reliability and validity of
Research tools,

Descriptive Statistics: Mecasurement Scales, Sources of error in measurement, Measures of
central Tendency (Mean, Medium, Modes), Measures of dispersion (Range, Mean Deviation,
Standard Deviation), Moments, Moments Generating Function, Graphical representation of Data,
Measures of Asymmetry (Skewness), Kurtosis, Correlation and Regression, and Curve fitting.

Sampling Mecthods and Distributions: Sampling Methods, Sampling Distribution of mean,
Sampling Distributions of Variance. Testing of Hypotheses-1: Basic Concepts Conceming
Testing of Hypotheses, Procedure for Hypothesis Testing, Flow Diagram for Hypothesis Testing,
Measuring the Power of a Hypothesis Test, Type I and Type II errors. Important Parametric Tests,
Limitations of the Tests of Hypothesis, Chi-square Test, Non-Parametric Tests. Analysis of
Variance components (ANOVA) for fixed effect model: Total, treatment and error of squares.
Degrees of freedom, Confidence interval, some special distribution.
waL
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Report.Wr:iting: Pre writing considerations. Thesis writing, Formats of report writing, Formats
o{“ plzlbhcanons in Research journals. Technique of Interpretation, Precaution in Interpretation,
Significance of Report Writing. Different Steps in Writing Report, Layout of the Research

Report, Types of Reports, Report Format, Typing Instructions, Oral Presentation Literature
review software.

Philosophy and Theory of Ethics:

Nature, scope and Meaning of Ethics. Role of judgment in cthics, Ethics with respect to science
and rescarch-Intellectual honesty and research integrity-Scientific, Conduct and Plagiarism.
Redundant Publications: duplicate and overlapping publications. Publication ethics: definition
introduction and Importance-Best practices/standards  setting initiatives and guidclines.
Publication misconduct: definition, concept, problems that lead to unethical behavior and vice
versa, types Violation of publication ethics, authorship and contributor ship-Identification of
publication misconduct, complaints and appeals, Vanity Publications,

Reference Books:

1. C.R. Kothari: Research Methodology Methods and Techniques (Second Revised
Edition), New Age. International Publication.

2. R. Panneerselvam, Research Methodology, PHI.

3. Ranjit Kumar, Research Mcthodology: a step-by-step guide for beginners, SAGE
Publication Ltd.

4. Douglas C. Montgomery, Design and Analysis of Experiments, Wiley India, Fifth
edition.

5. Douglas C. Montgomery and George C Runger: Applied Statistics & Probability for
Engineers (Wiley India), Third edition.

6. K N Krishnaswamy, Appalyer Sivakumar and M Mathirattian: Resecarch
Methodology: Integration of Principles, Methods and Techniques (Pearson Education,

New Delhi). M,
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