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

The mecting of Boand of Studies (Bo3) of the Mechanical Engincering was held on |
September, 2024 at 11 AM onwards in online mode. Following members were presenl

LD, O 8, Malvi (Chairperson, Bo% and Head, Dept. of Mech. Enge. MITS-DLUY
2. Tr. B. B. Panigrahi (Professor, NT, Hyderabad, Externaol Expen)
1, Dr. Mukul Shulkla (Professor, 11T, Hyderabad, Externnl Expent)
4. Dr. Pratesh Jayaswal { Prolessor, Mechanical Engg. MITS, Member)
5. Dr. M. K. Gaur {Professor, Mechanieal Enpgp. MITS, Member)
b, Dr, M. K. Bagar (Professor, Mechanieal Engg. MITS, Member)

7. Profl B, P. Ko (Astt. Prol, Mechanical Engg. MITS, Member)

B, Prol. V. Chaturvedi {Astt. Prof., Mechanical Enge. MITS, Member)
0. Dr. Jvon Vimal {Asn, Peol,, Mechanical Engg. MITS. Member)

NeS Agemila lems

To propose the scheme struciure for dhe Batch admited In 2024-28 academic session under
the Madhav Institute of Technology & Science-Deemed University (MITS-DU) (The |nt=||
eredits Trom VI semester should not be less than 180 Tor this kateh),

i':F"; The proposed Scheme structure of B.Teeh, Mechanical Engincering for the batch admitted in 2024- |

I 15 academnic sesston wnder the Madhav [nstitvie of Technology & Science- Deemed University
(MITS-DU) along with tentative st of DE & OC course to be offered was presented and dizsussed ’

in the meeting. The proposed scheme stracture along with the list of DE & OC is anached in

Arnexure-| ~

To review & Mmalize the syilahl for all covrses of B, Tech 1 Semester (for batch admitted in

2024-25) wnder the fexible curricolum along wiil their COx,

liem

MEZ | The syllabi for all the courses of 0. Tech. Mechanical Engincering | Semester (for batch admitted
2024-25) were reviewed and Gnalized, The finalized syllabi for the courmes s attached in Anneyines

I1.

To review ond finalize the Experiment lisy/ Lol manosl for all the l_,qlmr-n.[qr:p Courses amd

Micro Project-1 o be allered in B, Tech, | semester alang with their COs,

Tiem

MEJ | The cxperimental list and list of micro project for B.Tech, Meclanieal Engineering | Semester | for

batch admitted 2024-13) were reviewed and finalized. The finaliced cxperimental list and list of
micie project for the courses is attached in Anoexure-111. '
Tk To discoss and recommend (he scheme strocture for e Raleh u.ﬂﬁﬂ|in[Tn_::|:.:T1:'-u...-mt'vmir '
N E4 !ﬂ:ﬂn" & syllabl of | semester PG Programme under the Madhay Imstitute of Technology & |
' | Science-Deemed University (MITS-DU) (MLEDSLTeeh/MOAMBAMUP olong with their |
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(Deemed Universiiy)
(Declared Under Distingt Category by Minlsiey of Educatlan, Gavernment of Indis) ., mwom

NAAC Accredited with A++ Grade
Department of Mechanical Engineering

Course Outenmes ()

Department of Mechanical Enpinecring offering one PG course (Productivn Engincering)
The scheme and svilabuz of M.Tech. Production Engineering (2024 -25 admitted batch) was
reviewed and discussed amd attached in Anmexure -1

ltem
MES

Ta review and finalize the svllabus/madule of Classificd Novel Hng:l_[.:inﬁ'inlr;t_.l;':q‘.:r_rlmrn!
in I semester of PG programime.

The following course will be offered as classified Novel Engaging Course in | sem. PG Program
1. Refersnce Management and Engincering Research
The svilabus™Module for this course was innlized and the same is attached in Annexure- ¥,

Item
MEG

Tao review and fNnalize the scheme siructure for the Batch admitted in 2024-15 academic
seszion syllabi of | Research Methodology and Ethics Ph.D. Programme under the Madhav
Institute of Technology & Science-Deemed University (MITS-DU).

The scheme structure for the Fh.D. program ender MITS DU for the batch admitted m 2024-23
was diseussed and finalized. The same is attached in Annexure <%

Item
ME7T

Any other matter.

ATLLLI1111121220LeLC8cClCccCCccecesa

relving

In addition o 2bove, the fallowing are the suggestion given by the external expert.

1. In the Scheme of VITT sem, “Rescarch Internship™ ward should be replaced by *Project™

3 The time for the major evaluation in the theary block is not balanced, If the minor evaluation,
which 1s 1 hour long and worth 20 marks, then the major evaluation, which i waorth 30 marks, should
be 1.5 hours long. Alernatively. if the major evaluntion is 2 hours long, it should be worth 40 marks.
1. If first 2 units are covered in Minor Evaluation | and then 2 units in Minor Evaluation 2, then the
individual weightage for these units will be 10 marks. However, if all § units nre covered m the Major
Evaluation for 30 marks, the weightage of Unit ¥V will becomne significantly baower,

4. As a NAAC A+ Deemed Uniwersity, i is hetter for your faeulty to peeh the students rather than
100 much on NPFTEL/SWAYAM.

<. Mode of examination is un-justified. Major Evaluation should pot be in MO type.

6. Total percentage distriburtion of DC, DE, OC, and Compriter hased Subjects shuuld be displayed on
the front page.

v \Pﬁ“’ ~
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Annexure-]

| [To propose the scheme structure for the Batch admitted in 2024-23
Item | academic session under the Madhay Institute of Technology & Science-
MET | Deemed University (MITS-DU) (The total credits from I-V1]] semesier
B | should not be less than 160 for this batch]. J
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BADHAY INSTITUTE OF TECHNOLOGY & SCESNCE, GWALIOR
(A Deemed Unlveriiy)
Department of Mechanical Enpineering

Annexure-11
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To review & fMnalize the svllabi Tor all courses of B. Tech 1 Semesier (Tor bateh admitted in
gy | MEZ | Z024-15) under the Mexible curviculum aleng with their COs.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR i
| Bt e Uinbwersiny] ’

WANC Azrediied sith A= Gradie
Department of Mechanical Enginecring

For batch admitted Im Academic Sesaion J024-25 T A

Leherme @l Evaluation

12241100: Engineering Materials

Catagory Title Code Credit-3 Theary Paper
| Deparimental Core-DC | Engineering pax4iini LT | P | MajorEvaluation: 30 marks
ptatorials 1= = Dueration: & Hr

Course Objectives: To make the students (o umderstand:

I. The basic fundamentals of materials science and enginecring. _

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

3. The functional properties of materials and the roles of microstructure, heat treatment defects and
envirommeni play in typical enginecring applications.

Course Pre-Requisites; NIL

Svllabus

Unit-1 Structure af materials

Fundamentals of crvstal structures and crystal system, crystallographic planes and directions, lincar and
planar denszity, single crystal, polyervsialline material and non-crystalline materials, Homogeneous and
heterogeneous solidifications, Crystal imperfections: poin, line, surface and volume defects,

Unit=I1 Material testing and mechanical properties

Mechanical properties in static tensile, compression and bending fests. Hardness: Rockwell, Brinell,
Yicker's, Impact toughness and fracture foughness,

Role of dislocations in plasiic deformation, slip and iwinning processes, Mechanism of ductile and brittle
fraciure. Fatigue: Cyclic siresses, 5-M curve, crack initintion and propagation, factors afTecting fatigue life;
Creep: Generalized creep behovior, stress ond temperature efTects,

Unit-111 Engineering Materials

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

Unit-IV Phase diagrams and phase transformation of metal alloys

Concept of phases, Oibb's phase rule, Lever-rule, binary isomorphous and eutectic phase diagrams,
Eutectoid. Peritectic and Peritectoid systems, allotropy in iron, Fe-Fe,C phase diagram; Isothermal
irnnsformation of austenite, continuous cooling tronsformation of austenite, Objectives of heal treatments,
Anmealing, Mormalizing, Hardening {bulk and surface)

Unit-%¥ Environmenial consideration and some case stndies
Cosresion: Introduction. types & its prevention; generalized material selection process, material selection for

torsionally-stressed eylindrical shafl, Automotive valve spring, orthopedic implants, Integrated circuit amd
elc.

Course Outcomes: After successful completion of this course students will be able 1o

COL. State the fundamental relationships between strueture and properntics of materials.

COL Discwss mechanical properties of materials
CO3. Campare the different processes o alier the material properties, Nq}\‘

ot 2/ v T(\-f""’
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR {
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CO4, Determine the effeet of different phasce, imparities on the behavior of rrateriale
CO5, Analyre crvstal structare and composition of difTerent materials

Courrve Articulatinn Matrls -
[Po1 [ ro7 [ ro3 [ roa [ Pos | Poe | Po? | oS Tweas  rFon Ern_'r-—=_-_1*l:-_f1!':-f-l__
o1 | & | 1 | 2 | % | 3|81 1 "X R
oz | 3 | 3 | 2 3 | 1 I BT qifid : 1 I {11
cor | 3 | ¥ | B i | 1 1 . _:- M H L] 1 - 2 |
s | 3 | % | 3% 2 | 3 1 2 1 1 ._f ] |
s | B | 2 J_? | 3 | ¥ t F 1 1 1 1 T 5 1 1 J_ L

1= Sapnity; 7 « Moderately, § = Lubsiantlly

Text & Referenee Ronke

1 Material Science and Engineering: An Introduction, William D. Callister, John Willey & Sons
Inc., Tth edifion

2 Elements of Material Science and Engineering by Lawrence, H. Vanviackdison; Wealey. Menton
the Year or the Edition and Publisher and Place of Publication

3 Afmterial Science and Engincering by Raghvan, V. Prentice Hall of India. _
& imroduection to Engincening Materials by Agrawal, BK; Tata MeGraw Hill. N. Delhi.

~PTEL Link fer Viaterial Seience
‘moc i & “_)J
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[ be B nberratiy] J
AL Fpreedited with &oe OFade J
Department af Mechanleal Englneering
For batch admitted In Aeaibemic Sevninn 2024-25 i ERAN
Scheree of [ valusiion u

12241100 : Mannfaclouring Sclence

| Category Titke Cade | Credit-3 Theary Paper
- abuation: 30 marky

Departmental Core-0C | Sanufac turimg 1224110038 T | P | Majar Cvnfuatio

J Science 31 [= | DOuratian: 2 Hr

Course Objectives: To make students: ,
1. Able 10 learn the various methods and types of castings, welding processes, sheel metal forming, powder

metallurgy

2. Able 1o examine the principles associated with basic operations involving the ferming, machining and
welding of enginecring materials:

3. Aware of the necessity 1o manage mamifacturing processes and systems for the best use of material and
human resources.

Course Pre-Requisites: MNIL

Syllabus issahrE

Unie-1 Casting: Briel 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 uge, core materials and core making practice. Dhc,
investment and centrifugal casting processes. Melting practice and concepts in solidification. Tnspection 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, rfm-usitsn.
spinning, wire and tube drawing processes, mackines andl equipment’s, parameters and force calculations.

Unit-11T Sheet Metal Working: Role of sheet metal components, Cutting mechanism, Description of
cutling processes like blanking. Piercing, lancing ctc. Description of forming processes hike bending cup
drawing. coining. embossing ete. Basic clements of presses for sheet metal working. Punch and Die
clearaneces and dieelements,

Unit-1V Welding: Principle of welding, soldering, brazing and adhesive bonding Survey of welding and
allied processes. Arc welding: power sources and consumables. MMAW, TIGE MIG processes and their
parameter selection. Resistance Welding: principle and equipment. Spot, prajection and Scam welding
processes, Gas welding and cutting: Processes and equipment, Robot Welding.

Unit-V Powder Metallurgy: Powder mamsfacturing. compiction and sintering processes. Advantages and
applications of powder metallurgy, Manufacturing of I'owder metallurgy compenents.

Course Outcomes; Afler successiol completion of this course smidents will ba alle fo:

C01- Sclect appropriate pattiern materials and apply knowledge of pattern allowances to ensure aceurang and
efficient casting.

C02- Explain the rolling process, differentiate between hot and cold ralling, and perform basic calculations
reluted to rolling foree, torque, and power requirements,

C03= Develop the skills to caleulate the comect punch and die clesrnces for various materials and thickness.

Vv W
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MADHAV INSTITUTE OF TECHNOLOGY B SCIENCE, GWALIOR
o [Fimmryn i B b bisbessging]
b= FEAT Adursdited mirh das Rrnde g’
.: - Mepartment of Mechanioal Fnglnearing
u-': ol o Iﬁ o batph ml‘!'lﬂ Hl‘mﬁ hi“nﬂ.h*ln-’ﬂ. mlr : -u'

fa hmman ol | wsbadiires

CO4- Apply thearctical knowledge o practical scenarios, making informed decizsinm in =elding process
selection, parameter ophmzation, and cgmpmcnt usage.
COs- E!-'I"'IH'H-‘ the diverse applications of powder metallurgy in various industries, including antomative,

acrospace, medical, and electronics, and evalunte the suitability of IYM Tor difTerent applications
Courve Articulation Matriv

P01 | PO2 |_Ff.11 POA | POS | POR | POZ | POR | PO | PO :'I'-_l'.filll-_lmi_?_l'_-"'a'a-:j':’.r
cor | 3 | 1 | o2 1 y |1 1 1 2 1 - HENE
oz | 3 1 ) z 1 1 1 1 i 1 1 1 1

{ o2 L] |3 z i i i i i i ) 1 H 2
CQs | 3 | 3 _1 3 z 1 1 1 1 1 1 r | 3 I | T |
o3 3 | 3 | 3 ] 1 1 1 i 1 HNESENERE.

1 - Bhptity 3 - Woderaiely; 3 = Subsiantially

Teut &Reference Roanks

. Jan R, Production Technology, Khanna Publishers, 2001,

<. Hajra Choudhry. Elements of Workshop Technology, Vol = 11 Media Promoters &amp:
Publishers, 1994,

3. Prodoction Technology by HMT, Tata MeGraw-Hill.
4.Chepman. W.AJ. Workshop Technology, Vel - II, Oxford &amp: IBH Publishing Co. Ltd.,

¢, Manufacturing Processes by Amstead, B.H., P.F. Oswald and M.L. Begeman, John Wiley a=d
Sons lnc., New York.

6. Mamfacturing Technelogy Vol. | by P.N. Rao.

7. Mogern Manufacturing Process Engineering by Neibel, B.W., Alan B. Draper and RLA. Wk,
M cCrrzwe=Hill Publishing Co.. New York. I

i, Manofectunng Enpineering and Technology by Kalpakjinn, S, Addison-Wesley Publishing Co.,
Wew York

#. Materials and Processes in Manufacturing by E. Paul DeGarmo, 1. Temple Black, and Renatd
Kohser, Macmillan Publishing Co., New Yark.

10, Imtroduction to Manufacturing Processes Jahn A, Schey, McGraw-Hill Book Co., New York
NSFPTEL Link for Manufscturing Process

w- ¥
\
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR i-
ety [Tiwerred i e Wirdvmraityl J

b AARL Apreediied wil Ase Grmde
Department of Mechanieal Enginesring
e = Fer bateh admitted in Academic Sevslan 7024-2% v E AN

tpramenl frealusiion

12241104: Basic Mechonical Engincering

i Category Title Code Crpdina Theary Paper
| Degartmiental Cone- ftasic LT [P | Major Cvaluatinn 30 marks
oC K hanical 12241104 31 |- | Duration: 2 Hr
Enginseting

Course Objectives: To make the students; ,
1. Develop the fundamentals of Engincering materials, measurcment and reciprocating “““["”""_"
2. Develop an ability to understand the Thermodynamic lnws, sicam generator and reciprocating machines
for solving engineering problems,
3, Demonstrate Engines and Boiler fundamentals using models.

Course Pre-Reqguisites: WIL
Svllabus

UNIT-I:

Materials: Classification of engineering moterial, composition of cast fron and carbon steels on fros-carbon
diagram and their mechanical properties; Alloy steel and their applications; Streas-Strain diagram, Heooks lxs
and medulus of elasticity. Tensile, shear, hardness and fatigue testing of materials.

LNIT-11:

Measorement: Temperature, pressure, velocity, flow, strain, foree and torque measurement, comecst of
measurement error & uncerainty analysis, measurement by Vernier caliper, micrometer, dial gavees, slip
gaupes, sing-bar and combination sei; introduction to lathe drlling, milling and shaping machines,

rsTT-1mm

Fluids: Fluad propertes. pressure, dendity and viscosity; pressure vanation with depth, static and kinstic enerpy;
Bernoulli’s equation for incompressible fluids, viscous and turbulent flow, working principle of fluid coupling,
PUmDs, Compressors, turkines.

LNIT=1%

Thermodynamics: Zeroth, First, second and third law of thermodynamics; sicam properties, steam processes at
constanl pressure, volume, enthalpy & entropy, stenm table, mollier chart, heating. ventilation, and ai
conditioning (HVAC) software, clissification and working of boilers, Refrigerstion, vapour compeston
cycles, coeflicient af performance (COP),

UNIT-¥

Reciprocating Machines: Steam engines, hypothetieal and actual indicator diagram: Carmnet evele and ideal
efficiency: Otio and diese! cycles; working of twa stroke & four stroke petrol and diesel 1C engines

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

COY. Apply the knowledge of material properties and testing methods 1o sclest appropriate materials for
specific engineening applicnlions,

CO2. Develop a foundational understanding of measurement principles, focusing
measurement of physical quantities such as lemperature,

CO3. Galn proficiency in the prine
fluid systems,

CO4. Apply these thermodyramics |aws 1o analyze energy exchanges and tramsformations in various
thermadynamic systemds. -

WWTJ\/ il

an the sccurate and precise
: erature, pressure, velocity, Mow, strain, force, and torgue
ples of Muid mation. including the concepts of static and kinetic energy in
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Srheme pd | walustion

MmN

COE. Study the Otto and Dicscl cvcles in detail, learning how these cycles govern the aperation af internal
combustion (1C) engines and influence their efficicncy amd performance.

Courve Articulation Matrix

P01 | PDA

= |

FO11 PO | PSOL | P2

| PO1 | PO2 0% | PO | FOT | POR | P09 POIO|P
I R I E N E AR 3 | 1 | 3
| coz | 3 1 2 2 ] 1 1 1 1 1 3 | 1 1
co3 ¥ | 3 i 2 i | | 1 i i 1 3 1 -
Cos 3 | 3 1 2 1 1 1 1 1 1 1 1
ok | 3 | 3 | 3 | 3| 3 b 1 1 i 1 3 1

1-Slightly: 1 - Moderately 1= Substantially

Reicrence Monks:

. Nanila; Matenal Science; TMH
., Agrawal B & OM; Basic Mechanieal Enpineenng; TMH

. Wag PK. Tripathi et al; Basic Mechanical Engineering: TMH
. Rajput: Basic Mechanical Engincering

. Nakra and Chaudhary; Insuumentation and Measurement; TMH
. 'Nag PK: Engineering Thermodynamics; TMH
. Ganesan; Combustion Engines; TMH,

1
i
3
4
5. Sawhney GS; Fundamentals of Mechanical Engibneering; PHI
L]
7
8

A/

o ¥
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12241109 Micro Project (Manufacturing Sclence! Waorkshop)

Category Title Crdle ~Creditol Practical paper
Project Based Micro Project ) L T P Nngexr
Leaming {Manulciuring 12341100 Evaluntian-10
(PBL) Seience/ R - 2
Workshop)

Course Objectives:

1. Tﬂ_fr‘ﬂﬂllill'irt with the basics of ools and equipment vsed in [itting, carpeniry, sheet metal, welding and
smithy,

. Towith the production of simple models in the above trades.
. To develop general machining skills in the students,

L el

List of Experiments (Expandahle)

| Performance on mold making of Simple component.

2, Performance on patem making of Simple companent,

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 hat forging of Simple component.

SKill Pased Projects: (Expandable)

- 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 a1 home

. Mini Bench Tapping machine project

. Make a Robotic Arm

» Tormado in a bonle

, Make a Hydraplic Lift

. Thermal Expansion project

W ol B WA b R B

10. Make a positive displocement pump

Course Outcome: Afler successful completion of this course students will b nhle 1
CO1. Discuss the hand tools, machine tools and power tnals, '

CO1. Utilize appropriate tools required for specific operation,

03 Appl 4 5
C Ezrpf:;;:?h ur:z:usum required to be taken while using (he tools in Moor shops, Machine ships and

CO4. Use the technigues, skills, and modern engincering lools necessary for manufaciuring and production

pih 47 }/ﬁi\f Y g
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ENgincering,
CO35, Conduct experiments in the ficld of Production engincering.

CO6. Design a system, components, or process to meel desired needs, ethieal, health and safety,

manufacturability and sustainability,

Course Articulation Matrix
| po1 [ Poz | PO [ PO | P05 | Pos [ PO7 | Pos | POY [POT0 [POIN [ POIT | P01 | P2
o1 ] 3 1 2 1 1 1 1 1 1 T | 3 3|1 1
co2 ] 1 Fl 1 3 1 1 1 3 z 3 y |1 1
coi | 3 3 1 2 1 2 1 1 ] 2 1 1 1 |
s | 3 3 i ] ] 1 ] 1 1 1 1 1 1 | 2 |
cos | 2 1 3 3 3 H 1 1 3 1 |12 11 1
| coe | 3 3 1 ] E] ] F) 3 ] T | 2 1 |1 ]

1-5hghihy; & - Moderately; 3 =Substantially
Test & References Booka:

1. Bawa H5; Workshop Practice, TMH

2. Rao PN; Manufacturing Teclmology-Vol.| & 2, TMH
3. John KC; Mechanical Workshop Practice; PHI
4, HammaChoudhry, workshop Practice-Vol.l & 1.

5. Jain R. K.; Production Tochnology
NPTEL Link for Manufactoring Practices

hitp:/foptel ac infoowurses 113107 145/

Laboratery Warks

Relevant shop floar exercises invelving practice in forging, Carpentry, fithing, pattern making,

Moulding, Welding, Sheet metal fabrication techniques.

N/

s

Sand gasiing,
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12247105: Navie Flectrieal & Viectranics ¥ aginceriig

L'_r!Tf!f".F} | __T-IHIT' l .l'rlﬂr___ ]__ _i rrrl“..]'.__:.“ _! rr|r1|f||]-||r|rr. ]
I Hav | Tr—— i i 1 i T 1 r | LT
| ESC A Flectronies | 1124110 3 : ) Fvaluntion-10

| Engmeenmg | - = i =]

Cosirsr (Fhjertivmg

= To impart basic knowledge of the DC and AC circuits and their applicationa,

To farmilianze the students with the hasic knowledge of magnetic circuits, tranaformer, mtating
electnical mackhineand iis lermmolopy,

* Tomake familianze the students about the working of, various clectronic circuits and its
pottance

Linit I - D.C. Circaits Analvsis: Voltage and Current Sources: Dependent and independent souree, Seuroe
comvertion, KirchhofTs Law, Mesh and Nodal analysis. Network theorems: Superposition theorem,
Theverun's theorem & Nonon's theoremn and their applications,

Unit 1l =Siagh=-phase AC Circolts: Generation of sinusoidal AC voliage, delinitions: Avemass valus,
WS value Form factor and Peak factor of AC quantity, Copcept of Phasoe, analyvis of R=L, R-C, B-L-C
Serves end Paralied circurt, Power and importance of Power factor,

U'mit [13- Magnetic Circuits & Resanance; Magnetic Chrouits; Concept of MMF, flun and magmene
reluctanee, Self and mutual indoctanecss, Dot convention, cocflicient af coupling and coupled oot
Pruonznce: Sencs and Paralle] resonance, Bandwidth, Q-factor and selectivity.

Unit IV- Single-phase Trantformer & Hotating Electrical Machines: Single phase tramiformer, Bang
concepis, consiruction end working principal, Ideal Tronsformer and its phasor diagram ot 5o Losd Volage
curren® and imacdence transformation, Equivalend corcults and s Phass dagram, solisge regulaton, limsey
end efficiency, testing of franaformers, Construction & worliing prnciple of D amd AL mag b

Lnit ¥ = Digital Electronies, Devices & Chrendie: Munber systems wsed in digital electrones, devemal,
hinary, actal, henadecsmal, their complements, operation and eonversion, Demorgan®s theerem, Logie gates-
pymbolic fepresemation and thior wuth talde, Introduction o semicomibicton, Dodes, Vel charsciersoe,
Bipolar junction transivtors and thear workimg, Introduction o 1, CE & ©C manster configursnons

Recommended Beoka:

1. Baasc Electncal aeaf lectronscs Engpineenng, [3 1 Kothan &1.) Bagrah-Tams A Graw 101
1. Basi Electiccal whd Llectioniay Laguscering, ¥ 8N Minled Arvind Semal - Tata M0 ivas 10
A.Hanie Electnes] and lectronion P apimeeneg § K etk harya -Peaiwon

4, Blectncal Machunery- A L Fiteperald, © Kiongsley and Umans TR

£, ['nrpnplﬂ ol hiceimcal | agincen - Witedesd |3l T orie: Premtice Hall }..--
. Basic Elcctnical Engmeoring =& [ Vitegperald, Heggonbsthams aiid Cslsel - TREL
1. Integrated Electromics- Millmennd Halkian b

/ T o
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AN

Course {(dnfcomes

Al the end of the course, the stcdent will be able 10:

€0 1. Snlve de & nc circuits by applying fundarmenial Taws & thearems
€0 L Analyre magnetic circuils and resonance characteristics of ac elecinic circubls

CO 3. Deseribe the working principle, construction, applications of single phase transformer & rotmting electrical

machines
O 4. Select ihe lople pates for various applications in digital glectonbe elrewits,
CO 5. Explain the characienstes and parameters of Deode aml Transiuor,

Course Artlculation Matria

[ _[PO1 ][ FOZ [ PO3 | PD4 | POS | POG | PO7 | POB | POY [PCLO[POLL[P01Z [ P50 [ PS0Z ]
CO1 3 3 k] i 2 - - z g = & 3 | 2 =
coz | 3 3 3 3 2 - ; . 3 | 2 .
co3 | 3 3 3 3 ] : i » - . T 3 =
[coa | 3 [ 3 2 | 3 | 3 - - = . 3 | 2 -
tos | 3 3 z 2 ] . . . . . ] ] .

I = Slightly: 2 = Moderniely; .'I---Ell'l'lr:t:rrl'in“ij

Elcetrical & Electronics Engineering Lab:
LISTOF EXFERIMENT
1. To verly Kirchholls Current Law & KirchholT's Voltage Law.

-5 To verify Supempasition Theorem
a, Tadelermine resislance & imductance of o choke coil,
d. To delcrmine active & renctive power in o single phase A.C cirewi,

g, To delermine voltage ralio & current ratio ol a single phase 1ansformer,
Todeterming the pelurity of a single phase transformer.

. To perform open circuit & shon clreuit iesf on o single phase transformmet,

8, Ta dudy multemeter & measure various electrical quastithes

u, T stady of conteruetianal demile of DC machine,

i,  Tadeterrmine the V-1 chameteristics of disde in foraard bias & reverse bins condition,

Conree Odicome:
Aflerthe completion of the lab, the student will be able o -
CO 1. Verilfy circuit theoseims,
C0 2 Perform tesis on imnsformer for determination of bosses, efMiciercy & polarity,
C0 3 Acqulre reamwork skills for working ciTectively in groaps
CO 4, Preparean organized technical repart an experiments conducted in the lsbomtory

Conrse Articolation Malrix

oL | roz | POE | Poq | FOB | POG | PO7 | POS | POS | POT0|POLL[PO12 | PSOL | PAO2

il 3 | 3 3 ? a - - 1 1 1 k]

3 .

ﬂ\w“”’ v’
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tnz [ 3 3 3 T : - 1 1 1 3 3
WIE] . - x = . 2 1 2 3 ] K] E| 3
(i1 a = . = 3 1 7 | 2 3 3 k] A

b SUANAULLLLLALRRttttddcdtliicteccccess

I = Skightly; 2 = Moderately; § = Substantially
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' To review and finalize the Experiment list/ Lab manual for all the Lahoratary
Courses and Micro Project=1 to be offered in B.Tech. I semester along with their
COs.

Ltem
ME3} |
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Sgheme of [valaation

12241108: Micro Project (Manufacturing Sclence/ Warkshap)

| Categary Title Codle Crodit-1 Mractical paper
Project Based Macro Project L T P mlajor
Leaming {Manufcturing 12241100 o e 7 Evaluation-30
(FBL) Science!
Warkthop)

Course Dbjectives:

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

2. To with the praduction 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 picce (Example Arc Welding)

5. Performance on Sheet Metal work of Simple component.

&, Performance on hot forging of Simple component

{AN students must prepare one micrs praject using the skills of experiment)

SKill Based Projects: (Expandable)

—

. Measurement ond calibmation using slip pruges

, Performing encrpy audit using stroboscope and fux meter
. Make a Free energy Steam Engine at hame

, Make an Air Compressor al home

. Mini Bench Tapping machine project

. Make a Robatic Arm

., Tomado in o bottle

. Mnke a Hydrawlie Lifit

- R - T M-S ™ N

. Thermal Expansion project
0. Make a positive displacement pump

Course Outeame: Afler successful completion of this eourse studests will be able to:
C01. Discuss the hand 1ools, machine tools and power tools,
COz, Unilize appropriate 1oals required for specific operation.

yr A o

L
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Sehome of Evaluation

Coa.
CO4.

COs,
CO6.

Apply salety measures required 1o be taken while using the tools in flaor shops, Machine ships and
carpeniry hop.

Use the techmniques, skills, and modem engineuring 10ols pecessary for manufacturing and production
COEIMECTInG,

Canduet experiments in the field of Prodection engineering.

Design 2 syslem, componeals, or process o meet desired needs, cthical, health and safety,
manufacirability and sustainability.

Course Articulation Matrix

P01 | POz | P03 | POa | POS | PO6 | PO7 | POE | 709 | Po10 [FOLL | PO12 | P5O1 | P5O2
coL| 3 1 Fl 1 | 3 | 1 1 1 3 2 | 3 | 3 1 1
oz | 3 1 2 2 3 1 1 1 | 3 2 | 2 | 3 [ 1
coz | 3 F! 3 "HERE 1 1 | 3 2 | 3 3 1 ]-1
coa | 3 3 3 F] 3 1 z i 3 1 F | 3 1 e
cos | 3 3 3 3 3 2 1 i ]| 3 1 [a2 | 3 1 ]
5el 3 135|313 8|23 |3[a]zr]3z]2]3?

1 - Slightly; 2 - Maderately; 3 = Substantiolly

Text & Meferences Baoks:

1. Bawa H5; Workshop Practice, TMH

2. Rao PM; Manufacturing Technology-Vel.l & 2. TMH
3. John KC; Mechanical Workshop Practice; PHI

4. HazraChoudbry; workshop Proctice-Vol.l & 2.

5. Jain R K.; Production Technology

NPTEL Link for Manufacturing Proctices

tel I 145!
Labaratory Waork: : _ :
Relevant shop floor exercises involving practice in forging, Carpentry, fitting, pattem making, Sand casting,

Moulding. Welding, Sheet metal fabrication techniques.

a ¥
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S6241100: Computational Techniques

Category Title Code Credit-3 Theory Paper
Departmental core Computational 562411001 | L [T| P | Major Evaluation: 30 Marks
-DC) Techniques 3 Durntion-2hrs.

Dhjective of Course

Course Objpeclives!

1. To know about the formulation ol L.P.I". & its solution

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

4. To descnbe mndom sampling and hypothetical test

5. To perceive the Z-transform techniques

Syllnbus
LUnit 1:
Concept of LPP. LPP formulation, Graphical method for selving LPP with two variables, Simplex
method, Duality theory, Trensportation and Assignment problems. Non Linear Programming Problems
(MLPPY; Introduction of WLPP, constrnints and non-constraint problems of maxima and minima,
constraints in the form of equations.
Unit 2:
Introduction 1o game theory, compelitive games, finite and infinite games, two person zero sum game,
pure and mixed strategies, saddle poinl, maximin and minimax principle, solution of a reclangular game
in terms of mixed strafegics, Graphical method of (2xm) and (nx2) games,
Dynamic Progmmming: Basic concepts, Beliman®s optimality principle. dynamic programming
ppproach in decision making problems, optimal subdivision problems.
Unir 3:
Theory of Probability: Concept of probability, Random vanable, discrete probability distributions,
Continuous probabilily distnbutions, Momcent gencrating function, Probability density function, some
special distributions. bi-variale distribution, Random varinble, conditional distribution function, Joint
probability distribution function, Marginal probability distribution, cumulative probability distribution.
LUmit 4z
Testing of Hypothesis, Basic concept of estimation, concept of theory of sampling, chi-square (¥2)
distribution, t-distribution, Fisher's Z-distribution. Analysis of variance, one way and two-way
classification,
LUnit 3z
Z-transform and their properties, ioverse Z-transform, convolution theorem, solution of differcnce
cquations by Z-iransform. Basic eoncept of Bessel’s function, Hankel transform and their propentics,

Parseval's theorem,
S
L W“
W L& ]‘/
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Tmpmases s Ysthamanas € Chand M5
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Preotaimer Hall, 1992
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PR Thie zmd G £ Nooueh: An lamoduction i Linear Programming & Game Theory, Wiley
Py liited A

L S R A e

L]

Scanned with CamScanner



-

---'-.'-'--'-—

falk [Mmprme dl b e bty |
=3 MART By redind whh fis Paade
. Depariment of Mechanical Engineering (Production Fngineering]
= ol = For batth admitted in Arademis Sesibon 207425 =y Ea s
[P

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR *)

S6241102: Production Engincering-1

=S ISP

{"“ﬂ“r} | Title | Code Credin- - 1.I1rrlﬁr I'l[‘rl."f
Depantimental Prodie ton M LT I "-|‘|_|I!ri'"|'.1|ll-l1|ll'ﬂ om; 30 Marks
‘ Core-DC Engincenng- | Duratinn-2hrs

e

Course Objective: To make the student to undersiand:

1. the hasic principles and methods utilized in the joining and welding technology of enpineening
materals

hew to handle welding equrpment and weld join matenals practically

how to analvee, implement and mamtam manufaciuning system

methods of metal casting, casting defects and Gating system

methads of Moulding procew, pattern design

‘itll:hm

Unit-l Introduction: - Metal casting vis-a-vis other processes, casting problems, dewign and
introduction of moulds, meltieg, refining and pouring and liquid metal. Mechanism and Rate of
Solidification en Metals and Alleys: - Nucleation and growth in pure metals and alloys, Sohidification,
eolidifcation in sctusl castings, feeding resistance, rate of solidification.

Unit-11 Riser Design and Placement: - Riser desipns chvorinov’s eaines, NRL methods, placement of
fisers, effects of complex section and chills, case sindies.Gating Design: - Gating principles, verical
gating. aspiration effects 2nd its provention, bottom gating system, horizontal-gating system, amd case
sudies.

Unit-111 Mouold Production and Pattern Design: - Conventional moulding and core making processes,
new moulding processes viz. Cold box, hot box, and wvacuwum moulding ete. pattern desigm
considerations.

Die-Castings: - Hecent wends, recasting, shell, lined die casting, (errous die-casting. Non Mould
materials and muu[d metal resctions: Structure of silica clay, vanous types of bonds, mould meal
reactions, recent trends such as sand deformability index, role of atmospheres ete.Casting Design
Considerstions and Casting Defects: - Vanious casting design factors, casting defects, their causes and
Femedies,

Unit-IV Welding Technalogy: - Welding as compared with other fabrication processes, elassifications
of welding processes, fusion and pressure welding processes, weld-ability of metals, and metallurgy of
welding. Weld design. stress distribution and temperature fields in the welds. Metal rransfer and melting
rate, recent developments i welding, explonive welding, laser beam welding, mdio frequency induction
welding etz. Specific application of welding e g, cladding, metallizing, surfacing amid fabncation

Unit-V Welding of plasucs, welding defects and imspection of welds, thermal cutting of mietals,
processcs used for thermal cutting of metals, Recent developments in thermal cutting processes, cutting
of cast iron, stainless steel and noneferrous metals, Use of thermal cuming in fabncation of process
machines and pressure vessels e, Economics of welding: welding cost, productivity, post welding
operations, standard time for weldimg & Name curting, standard tme & cost caleulitions,
Course Outonme: Aller successful u:rnplu:lnm anf 1w comnse hlmln:lm will e atile w
Deseribe the causes of welding delects and how it can be prevenied

Use the basic manulacturing methods, mensurements, autoaation and quality control '}\J
Apply the principles of metallurgy during the welding pocess,

Demonsirate safe work habats that reflect concern nimd care for self, oihery and the enviniismen
Emplay the principles of Moulding, easting and Gating design,

w vV
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Text

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

& References Books:

Lh) .l o=

ot

Welding Processes & Technology = Dr. R.S. Pa rmar, K hanna Publishers, New Delhi, :
Production Technology - R.C. Patel & C.G. Gupte, (Vol [Il) C. Jamnadas & Co. Mumbai

Welding Technology & Design - V. M. Radhakrishnan, Newage [nterational (P) Lid, Pub. N.
Delhi

Welding Skills & Technology - Dave Smith, Gregg Division, MCGRAW- Hill H-DD]IE Company
Welding Handbook, Seventh Edition, Viol-1, Welding Processes -Arc and Gas Welding and

V.
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S6241103: Maintenance Management

| l:':tti'.nr:l.' Title Code Credil-d ThEM"_._"I" Paper
Departmental Maintenance 86241103 L |T [P |Major Evaluation: 30 Marks
Core{DC) Management 1 - Puration=2hrs.

Course Objectives: To make the student to understand:

I. Toleam the Maintenance Management, Maintenance Planning and Scheduling LComputertzed
MMaintenance Management Syvalems

2. To leamn the Maintenance Organization Stracture and Policies
3. To understand the Controlling Maintenance Costs , Life Cycle Cost Concepls
4, To leamn the Optimizing Spare Parts Inventory Levels and Total Productive Maintenance
Conccpis.
5. To leamn the overall configuration and Maintenance of Preduction Machines, Manufactunng
Sysiem.
Svllabus

Unit-1 Introduction, Heguirements: - Maintenance Engg, Maintenance Management, Tvpes of
\iaintenance. Breaok down, Preventive, Predictive. Routine, continuons Schedule. Maintenance contract,
Contract Act, Repair. Activity. Operating Practices to reduce Maintenance, Issues, Problems, Selection
af System, Renovation. Addition, Restoration & Centrol.

Unit-IT Maintenance Organisation: - Function, Layeut, Centralized and Dz-ummliluﬂ Tu'!:!iqlmnw_
Incentives. Human Factors, Maintenance of Plant, Pre-requisites, Programmes, Strategies, Policies.

Unit-11T Work Measurement fn Maintenance: - Weork Authorization and Contract, Rating and
Evaluation. Work simplification. Estimation of Repair and Maintenance cost, Cost control for efTicient

operation. Small Plant Maintenance Control.
Unit-1V Maintenanee Store & Inventory Cantrol: - Store Room Materials & Standard Spares. Spares

Manogement. Introduction to computer in Maintenance, Aulomaticn Maintenance, Informanon by
compuiers. Computerized Manning and scheduling. Total Productive Motnienance: Activities, Flanned
Maintenance, Autonomous Effects. Evaluation Organizations, Maintenance, Aims, Steps, Total
Preventive Maintenance, Zero Break down. _ N . .
Unit-V Mainicnance of Production Machines: - Lath mie, Drilling m/e, Milling m'e, Welding m/c,
Shaper, _
Course ontcomes: After successful completion of this course students will be able to:
1. State Maintenance Key Performance Indicators. _ . : :
2, Use a preventive mainfenance plan and monitor its implementtion and review of technical
r 5.
1 53::'1 highest quality of production and the continuation of the work{low,
4. Implement team based continuous Improvement in Aaintenonce .
5. Apply kaowledge about Managing Maintenance Spare Parts and Logistics j\_r‘

N\t
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Perform maintenance orders issued by the in charge, implemented and completed in the
promised time for him and 10 make sure the machine is clean afler the maintenance process.

Teat & References Rooks:
X

Bikash Bhadury, ‘Tatal Productive Maintenance”, Allied Publisher Lid, New Delhi,

BC langlay. “Plant Maintenance™. Prentice-Hall Intemational. New Jersey,

JO Pattern. Jr. "Mamtainability and Maimtenance Management”, Instrument society of America,

third editon.

P Gopalakrishnan snd AK Baneri. "Muointenance and Sparc Parts Management™, Prentice-Hall of

India {P) L1d. New Delhi. L
b
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Management il - E |

Counrse Objective: To make the student to understand:

I. The mole of operations management in the overnll busincss stratepy of the firm
2. Principles and applications relevant 1o the planning, design, and operations of manufacturng

firms
3. How Enterprise Resource Planming and MRPIT systems are used in monaging operations
4. Layout planming, assembly line balancing and Inventory control sysem
5

- The application of operations management palicics and techniques to the service sector as well
a5 manufacruring firms

Sxllabus
Unit=l Introduction: - Functions within business organizations: Production, finance, marketing and
other functions. The preduction management functions; design and operation of production svstem.
Classification of production systems.
Forecasting: - Features common 10 all forccests. Approaches to forccasting. Foreeasts based on
judgment and opinions. Analysis of time serics data, Accurncy and control of forccasts. Choosing a
forecasting technique.
Unit-11 Design of Production Systems: - Capacity planning- importance of capacity decisions, defining
and measuring capacity, determining capacity requirements,
Location Planning: - The need for lacation decisions, location factors evaluating alterative location,
Unit-111 Layout Planning: - Need for layoul decisions, basic layout types, designing layouts, asscmbly
line balancing. computer-aided layout planning.
Produgt Design: - Need for product design, research and development, diversifleation, stmplification,
evaluation, standardization, reliability.
Unit-IV Work System Design: - Job design, work measurement, methed study, work sampling,
stundard data, PMT system, operation and control of production system; mtermediate-range planning -
nature and scope of ageregate planaing, techniques for apgregate planning.
Inventory Management: - Requirements for effective inventory management, EOQ models, quantity
discount, safety stock, inveniory control sysiems.
Unit-V' Probabilistic [nventary Madels: - MRP- An overview of MREP, MR processing, MRP
outputs, benefits and mitations of MRP. MEPFIL, MRP-11, Scheduling & Sequencing: -
Scheduling in high-volume systems; Scheduling & Sequencing in job shops. Criteria used in job shop
madels.
E;un! Oateomes: Aller suceessful completion of this course studenis will be able fo

1. Apply core features of the operalions and production management finction o the operational

and strotegic levels, specifieally the relationships between people, process, technology

prn:Iul:Lrwt.-:- and quality / %AF;
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2. Discuss core features of the operations and production management function at the
operational and strategic levels, specifically the relntionships between people, process,
technology productivity and guality

1. Analyze Forecasting technique and layout planning

4. Use the Inventory models and Job shop models in Industries

5. Apply the ‘transformation medel' 1o identily the inputs, transformation processes and
outputs of an arganization

6. Describe the boundaries of an operations system, and recognize its interfaces with other

functional arcas within the organization and with its external environment.

Tent & References Ronka:

F

L&)

Lall

i

G. Free-Bell and J Balkwall. Mamagement in Enginecring. Prentice-Hall of India (1) Lid, New
Deibti, Second edition,

E 5 Bulla and Sareen Production and Operntions Management. New Age Intemational () Lid.
mew Delh,

W 1 Sivanesan Production/Operations Management, Richard D Irwin Ine.

J L Ripps. Production Systems: Planning Analysis and Control. John Wiley & sons New York,
forth edition

Production & Crperations Management by Dr KC Arora, Laxmi Publications, New Delhi
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» FOR D, COURSEWORK

RESEARCH METHODOLOGY AND ETHICS
{Common for all the hranches)

JITHTISLL

OBJECTIVE:

To distinguish berween the scientific method and general knowledpe while laying the foundation
for rescarch,

To wdentify and apply appropriate research methodology in order to plan, conduct, and evaluate

basic research.

To explore the statistical methods and tools in reseanch.

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

To understand indexing and citation databases, open access publication, rescarch metrics.
Intraduction to Rescarch Methodalopgy: Meaning of Research, Objectives of Research,
Motivations in Research, types of Research, Research Approaches. Significance of Research,
Rescarch Methods ws Methodology, Scientifie Methods, Research Process, Criteria of Goed
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 rescarch. 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
appropriaie method for data collection, Case Study, Focus Group Discussion, Techniques of
developing research tools, viz. Questionnaire and rating scales etc. Reliability and validine of
Research 1ools, ‘

Descriptive Statistics; Measurement Scales, Sources of error in measurement, Measures of
central Tendency (Mean, Medium, Modes), Measares of dispersion (Range, Mean Deviation,
Standard Deviation), Moments, Moments Generating Function, Graphical representation of Duta,
Measures of Asymmetry (Skewness), Kurosis, Correlation and Regression, and Curve fitting,

Sampling Methods and Distributions: Sampling Methods, Sampling Distribution of mean,
Sampling Distributione of Variance. Testing of Hypotheses-1: Masie Concepts Concerning
Testing of Hypotheses, Procedure for Hypothesis Testing, Flow Diagram for Hypothesis Testing,
Measuring the Power of a Hypothesis Test, Type | and Type Il ervors. Important Parametric Tests,
Limitations of the Tests of Iypothesis, Chi-square Tesl, Non-Parmmeiric Tests. Analysis of
Vapance components (ANOWVA)Y for fixed efMect model; Toml, weatment and error of SquATes
Degrees of freedom, Confidence interval, some special distribution. 1\_’
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R“F““rwﬂﬁ“ﬂ_: Pre writing considerations, Thesis writing, Formats of report writing, Formats
of publications in Research joumals. Technique of Interpretation, Precaution in Interpretation,
Sigmficance 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 Theary of Ethies:

Mature, scope and Meaning of Ethics. Role of judgment in ethics, Ethics with respect to science
and rescarch-Intellectual honesty and research integrity-Scientific. Conduct and Plagiarism.
Redundamt Publications: duplicate and overlapping publications. Publication ethics: definition
introduction and Importance-Best practicesfstandards setting initiatives and  guidelines.
Publication misconduct; definition, concept, problems that [ead to uncthical behavior and vice
wversa, types Violation of publication ethics, awthorship and contributor ship-Tdentification of
publication misconduct, complaints and appeals, Vanity Publications,

Reference Boolie:

1. C.R. Kothari; Research Methodology Methods and Technigues (Second Revised
Edition}, New Age. International Publication,

2. R.Pannecrselvam, Research Methedology, PHL

3. Ranjit Kumar, Research Methodology: a step-by-step puide for beginners, SAGE
Publication Lid.

4. Douglas C. Mentgomery, Design and Analysis of Experimemts, 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 Mathirattion: Rescarch
Methodology: Integration of Principles, Methods and Techniques {Pearson Education,
Mew Delkl).
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