
Jabalpur Engineering College, Jabalpur
(flor:iared Autonornorrs bv N{P Covt., Affiliatcd to RGpV, l}hopal)

(AICTE Model (lur.riculunr Based Scheme)
tsachelor of Technology (ts.Tech.) V Semester (Civit Engg.)

Note:DepartmentalBoSwiIldecidelisto1threcoptionalsubject'ttn,."ffi

!q!4 !2p"n Elective Cour.se - I

S N0
SubJect

Code Subject Name

1 CE502A Iilcmcnt< of Environmental Frrgineering

2 CE5()2B Wat(]r Resouroe ConseNation

3 CE502C Water Resource Engineering

I hour lecture (L) = I l hour Tutorial(T)=i crcdit 2 hour Practical (P) = I

_≦P,´F

JttPぽ嚇搬織犠"

uly 2o17118 batOh

S No
Subject
Code

Category
Code

Subject Name

Maximum Marks Allotted

Tot.l
Marks

Contsct Hours pir Weet<

TOtal

Credits

Theory Practical

L T PEnd.

Sem
Mid Sem.

Etam.

QuiZ/
Assignme

nt

End Sem Lab
Work

1 BT521 HSNIC Engineering Economics and Management 100 3 3

2 CE502 OEC Open Elective - I
3 1 4

3 CE503 PCC Slluctural Ana vsis I 10 3 2 4

4 CE504 PCC Geotechrical Ingineering-l I 10 30 3 2 4

5 CE505 PCC St|uctural Design-l (RCC) 10 2 4

6 CE40フ l)l_C/PI Industrial l raining/lnternship Evaluation
つ

1

Total 350 50
1 8

7 CE508 DI´C
sc fLLcaming Prcscntation

(sWAYAM/NPTEL/M00C) 4

NSSnJCC/Swachhata Abhiyan/Rural Outreach Qualincr

Additional Course for Honours or N{inor Specialization P.nnitted to opt for maximum two additionar courses in subject code cE50g for the awa.d ofHonours
(Minor Special ization).

iSMC Hnmanities Science and Mansgerial Coune

OEC Open E,eclive CouBe (trterdisciptinary)

PCC Prof€ssioDalpro,namnre Core Course

DLC/Pl Digital Leamirg Cou6es,"rcject and Inremstrip

subjects shall be taken with permission ofHoD/Coordinator
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Subject
Code

SuⅢect Name

&Title

Maximum Marks Allotted IIoursAVeek

Total

Credits

T'heory Fm€tical
Total

Marks L T P
Ｅｎｄ
飾
蜘
Ｓｅｍ醐

Quれ ,
Assignnlent

脚
鋼

Lab Work

師象1

Engineering
Economics
and
Management

70 つ
ι 10 100 D

Module - I
lntroduction to Engineering Economics and Managerial Economics concept of Efficiency, Theory of
Demand , Elasticity of Demand, Supply and Law of Supply indifference Curves, Budget Line,'

Welfare Analysis, Scope of Managerial Economics, Techniques and Applications of Managerial

Economics.

Module - 2
Market Structme Perfect Competitions Imperfect - Monopolistic, Oligopoly, duopoly sorbent

features ofprice determination and various market conditions.

Demand Forecasting and cost Estimation Characteristics of Forecasts, Forecasting Horizons, Steps to

Forecasting, Forecasting Methods, Seasonal Adjustrnents, Forecasting Perfomnnce Measures, Cost

Estimation, Elements of cost, computation of Material variances Breal - Even Analysis.

Module - 3
Introduction: Concept, Developmen! application and scope of Industrial Management. Productivity:

Definition, measurement, productivity index, types ofproduction systenr, lnduskial Ownership.

Module - 4
Management Aspects, Functions of Management, Project Managernen! Value Engineering, Project

Evaluition, Wo* simplification - process charts and flow diagrams, Production Planning, Decision

Making.

Module - 5
Inventory Control: lnventory, Cos! Deterministic Models

Quality 
-Control: 

Process control, SQC, Control charts, Single, Double and Sequential Sampling,

Inrroduction to TQM.

TEXT BOOKS:
l. Principles of Management by Tripathy and Reddy

2. Mecharrical estimation and costing, T.R. Banga & S.C- Sharma, lTth edition 2015

3. Engineering Economy, Riggs J.L. McGraw Hill, 2002

4. Engineering Economy, Thuesen H.G. PHi , 2002

REFERENCE B00KS:

げレや ヽヽ



Course Code :

Counse CategorY :

Course Name :



Course SubieCt Titie
SutteCt

Code Contact Hours Psr week Total

Credi養

B.Tech
Elements of

Environment*l
Engineering

CE5024
L T P

4
3 ■

■

BoTech oklcTE),V SemOster

ELEⅣlENTS OF ENVIRONIIENTAL ENGINEERING

Modulc―■
Watcr sOurces‐ Origin of wttc watcF― ,peS Of Water poll● tants and their erccts,sources of watcr
pollutiOn and thOir effects

Moduc―IL
Air p。1lutiOn_causes of air p。 1lutiO■ ―サp"&SOurCes of atr p。 1lutants‐ ctimatic&meteorological
erect on a■ p。議utiOn cOncentratio■ _fOmation ofsmOg and irnigation,different ttF pOllution episodes

in lndia and abFOad.

Modute― エ
Sources and types Of municipal scli`wasteS― sources and types Of s。 1ld w■tes r factors a“ ecting
generati∝ 。fsOlid wastes;characteristics_cffects Ofimproper dも posal ofsolld wasteS― public healtll
effects_pHncble of SOHd waste management― sOcial&ecOncmic asPects_public aw¨ёness‐ rOlc OF
NGOs_legiJttiOn

MOduleピ lν

Ndse pdlutbn&control‐ ndse pdlu●or httisけ,duratbn_"pes of hdu羹da ndSe_m ettcts of
noise― noise measurling&cO由ol_pell.issible noise limits

ModЧ睦―ヱ
Environmental llnpact AssesslnOnt‐ assessment of impact。1 land,water“l altt noise,social,cuitural
aOra an`fauna_Environmental lmpact Assessment(EIA)― Environmental I,ptt StatettOnt(EIS)―
EIA capabihty and ttmitatiOns― Lgal prOvi●Ons o,EIA.

Rererences

l.Garg9 S.K,‐ 201'`電nvir。 1■ental Engincering(v。 lIり:Scwage disposal and Air POHudon
Engineclnず 'Khanna P,blishers(33th Edi● on,20b8).
2.lc"ぁ H.S,Rowe,D.R.,and TchobanOglousi C,(1985),“ EnvirOmtntal Enginee菫 ng,M“織w_
Hlll intemati9nal edition(7th Edition)

3.Drt B.S.N.Rttu,(1995),「 Water suppけ and Waste Watt Enginecring"McG鯰、v‐Hill ttucalioll

亀 匙 _鑑 iⅧ 鷺 l鶏
'SewttOtreatmentF鞭 颯 鑢d Waste water en申∝Hnギ S機。4B∞ k

5.Oban and Jain(1,93)“ Environmen●I Impact Assessment",MCGraⅥ Hヽll Education 6.Relevant
I.S,COdes.

/(ンノ仁



B.Tech(AICTE),V Semester

WATER RESOURCES ENGINEERING

Course Subject Title Subject
Code

Contact Hours Per week
Total

Credits

B.Tech
Water

Resources
Engineering

C色狸 C
L T P

4
3 ■

■

raodute-a

Hydrology: Hydrological cycle, precipitation and its measurement, recording and non recording rain

gauges, estimating missing rainfall data, rain gauge net works, mean depth of precipitation over a

drainage area, mass rainfall curves, intensityduration curves, depth-area duration curv€s, infiltration

and infiltration indices, evaporation skeam gauging, run olfand its estimation.

Mod\rle- -T-
Hy,drographs and Floods: Hydrograph analysis, unit hydrograph and its derivation from isolated and

complex storms, S-curve hydrograph, synthetic unit hydrograph, types offloods and their estimation by

different methods, probability and frequency analysis, flood routing through reservoirs and channels,

flood control measures, economics offlood control.

Pl0dule-flr

Water Resources Planning & Irrigation: Inigation water requirement and soil-water.crop relationship,

irrigation, definition, necessity, advantages and disadvantages, types and metiods, irrigation

development, soil ty'pes and their occurence, suitability for irrigation purposes, wilting coefficient and

field capacity, optimum water supply, consumptive use and its determination, inigation method,

surflace and subsurface, sprinkler and drip irrigation, duty of water, factors affecting duty and methods

to improve duty, suitability of r /Bter for irrigation. crops and crop seasons, ptincipal crops and their

wakr requirement, crop ratio and crop rotation, intensity of irrigation, wdter logging-causes, effects and

' its prevention, salt efflorescence-causes and effecls, reclantation of water logged and salt affected



MOdЧ Iこ―亙

Canal lrrigatiOn:Types ofcanals,alignmenち deSign ofllnlined and lined canals,Kennedy's and Lacey's

si■ theoHes,typに al canal secJons,canal losses,重 nings‐obiectlVe、 matc遷 ais uscds economに s,cand

儀1ls&cross drainage works,‐ descriptiOn and design,head and cross regulatOrs,escapes and outlcts,

canal transitions.

Moduに 一ヽこ

Gromd Water&Well lrHgation i Conined and unconined aquifers,aquifer propetties,時 draulおS of

wOils under steady flow 9onditions,iniltration galleries,grOund water rccharge necessiサ and methOds

ofimprovhg ground water stOrage,rain water harvesting,types ofwells,wcll constmctio■
,yicld teStS,

specittc capa,ity level and spcciflc yicld,hydraulic dettgn of open welis and tube weils,FnethOds of

raising well 、va∝ち characteristics of pumps and theiF SCleCtion, interference of wv‐ 1ls, wcll 10sses,

advantages and disadvantages ofwelll詢ほgati。ュ

Suggested hooks :-

!. Engineering Hydrology - J.NEMEC - Prentice Hall

2. Engineering Hydrology by K. Subhramanya - Tata Mo Graw Hills publ. Co.

3. Hydrology and Water Resources Engineering by S.K.Garg, Khanna publishers

4' t{ydrology: Principles, Analysis, Design by H.M. Raghunath -New Age Intemational pvt. Ltd-

5. Irigalion Irrigation &water Power Engineering by B.c.Punmia- Laxmi publications pvt. Ltd.

6. Irrigation Engineering and Hydraulic Structures by S.K.Garg- Khanna publishers

こ

轟
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B.Tech(AICTE),V Semester

STRUCTURAt ANALYSIS― I

Course Subject Title Subject
Code

Contact Eours Per week
Total

Credits

B.Tech
StructurBl
Analysis -I

CE 5o3 L T P
4

3 2

t{b"lrrVjI: Static and Kinematics Itdetermirary, Virtual Work and Enerry Principles:

Principles of virtual work applied 1o deformable bodies, strain energy and complementary energy,

energy theorems, Maxwell's Reciprocal theorem, Analysis of pin-jointed frames for static loads.

t"lodule -S : Indeterminate Structures -I:

Analysis of fixed and continuous beams by theorem of three moments, effect of sinking and rotation of

supports, moment distribuiion method (r+ ithout sway)

nlodoie--E I Indeterminate Structures -II:

Analysis of beams and frames by slope deflection method, column analogr method.

t4odqie--E-: Arcltes and Suspension Cables:

Three hinged arches of different shapes, Eddy's Theorem, suspension cable, stiffening girders, two

hinged and fixed arches - rib shortening and temperature effects.

rlodut0-9 : Rolling loads snd Inlluence Lines:

Maximum SF and BM curves for various types of rolling loads, focal length EUDL, influence lines for

determinate structures - beams, three hinged arches.

Boo魅 for reference:

1.Wallg C.K Interllnediate Smctural Analysis,MO Graw Hll New York.

2.Kinney,Sterling」 :indetennin■e Structwal AnalysiS AddisOn wttley

3,Reddy C S Basic Stuctural Analysis■臨 Mc Graw Hill Pub Co.NeW Delhi.



STRUCTURAL ANALYSIS LAB― I

List of Experintents:

l To veri敬 `lheOrem ofreciprocal lcnections''or``Mttwell's Reciprocal Thcorem''using SSB

2.To ven取 “theOrem of recゎ r∝d dCnections"Or“ MaxweH's RecゎroCJ tteorem"using

cantilcver beam.

3.To veHfy`(Principle of supcrposiJon for denection''using ssB beam made with lincarly elastic

mate“ al,

4.To ve」 fy“Principle of superposition for denection"u● ng Canttlevcr bcam made wtt lnea壼 y

elastic material.

5. To draw``inincnce line diagttam for bending moment'' at a s∝ tion of SSB using bending

momcnt apparatus

6.To obtainふ orizontal thrust at support ofa``CirOular threc hhgcd arch''and to dra、 v ILD for this

horizontal thrust,also to compare experimental restllts with analytical solutic,s;

7. To obtain horizontal■ ttst● Support of a``semicircular two hinged aFCh''and"draw ILD ror

this 19rizontal thnst,also to cOmptte ttperimental results with analytical sotutお 囃s.

註
J



B.Tech tAICTE),V Selllester

GEOTECIIINICAL ENGG一 II

Contact llours Per week
Total

CreditS

4

Course SubleCt T"le
SutteCt

Code

CL5D句
L T P

B.Tech
Geotechnical

Egg-II 3 2

t4odule -1: Shallo* foundations :

Typeoftbundationsshallowanddeepbearingcapacityofloundatiorroncoltesionlessandcohesive

soils, general and local shear failures, fafiors effecting 8,C., theories of bearing capacity, Prandtl'

Tezaghi Balla, skempton Meyerhof and Hansan, I.S. code on B.C. determination of bearing capacity

limits of total and differential setllements' plate load test'

Mod u le-Er Deep founrl*tion :

Pilefbundation,tlpesofpiles,estimationofindividualandgroupcapacityofpilesincohesionlessand

cohesive soils. static and dynamic formulae. pile load test. settlernent of pile group negative skin

friction, under-reamed piles and their desigr piles under tension, inclined and lateral load caissons' well

foundation equilibrium of wells, analysis for stability' remedial measutes'

H oduh,S: Soil improvemcnt techniques:

compaction field and laboratory methods. Proctor crmpaction tests' factors affecting compaction"

properties of soil affected by compaction' various equipment for field compaction and their suitability"

field compaction control. lift thickness. soil stabilization : mechanical, lime, cemen! bitumen'

chemical, tlrermal, electrical-stabilization and stabilizalion by grouting' geo-synthetics' types'

functions, materials and uses.

MotiU le-'lM Soil exploration and foundations on expansive and collapsible soils :

Methods of soil exploration. planning of exploration program me for buiidings, highways and earth

dams. disturbed and uldisturbed samples and samplers for collecting them, characteristics of expansive

and collapsible soils, their treatment, consrruction techniques on expansive and collapsible soils' cNS

layer.

r4odq b-Y: Sheet pites/bulkheads and machine foundation:

, Classiication of sheet piles/bulkheads. cantilever and anchored sheet piles, cofferdams' materials' t)?es

and applications. modes of vibration. mass-spring analory, natural frequency' effect of vibration on

soits. vibration isolation. oiteria for design design ofblock foundation for impact type of machine'



Books for reference :

1. Soil Mechanics & Foundation Engg. By Dr. K.R. Arora - Srd pub. Delhi
2. Soil Mechanics & Foundation Engg. By B.C. punmia - Laxmi pub. Delhi
3. Modem Geotechnical Engg. By Dr. Alam Singh-IBT publishers Delhi
4' Geotechnical Engg. By c. venkatramaiah- New Age rntemationai pub Delhi
5. Foundation Engg.By GAleonards Mc Graw Hill Book Co. Iac.DT.

GEOTECIIMCAL ENGINEERING - II LAB
List of Experimcnts:

l. The unconfined compression test

2. Tri-axial compression test.

3. Vane shear test.

4. CBR test.

5. Plate load test.

6. Standard penetration test.

7. Dynamic cone penetration test

8. Free swelling index and differential free swell test

9. Swelling pressure test.

10. Consolidation tes1.
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B.Tech(AICT動,V Semester
STRUcttRAL DESIGN― I ttcC)

Contact Hours per week

14odute-I
Basic principres of structurar design : assumptions, mechanism of road transfer, various properties ofconcrete and reinforcing steel, introduction to working stress rnelhod ; rimit state methods of design,partial safety factors for load and material. calculation ofvarious roads for structural design. carcurationof moment of resistance of rectangular and flanged sections by WSM and LSM.

Modq\e-II
Design of beams: singly & doubly reinforced rechngular & flanged beams, lintel, cantilever, simplysupported and continuous beams, beams with compression reinforcement: redistribution of moments incontinui:us beams, design of beam for shear, bond and torsion.
r,f odute-E
Design of srabs: srabs spanning in one direction. cantirever, simpry supported and continuous slabs,slabs spanning in two directions, circular slabs_

Modqle-- Tv
columls & footings: effective 

'ength 
of columns, short and iong corumns- square, rectangular andcircurar columns, isolated footings. corumns subjecte.d to ax.ial loads and bending moments (sectionswith no tension).

v odr.rie -V_
Staircases: staircases with waist srab having equal and unequal flights with different suppo( cond;tions,slab less tread-riser staircase. design offlat slabs and waflle slabr. 

--..-'

NOTE:

川1・efeJgn,お r説
“
ngth and“″たeabni,shou妃雛d∝,be T perぬ e ttett vcrSon ofls456む seOf SP‐ 16牌



Books for Refererce :

l, Reinforced Concrete; Pillai & Menon, TMC New Delhi.

2. Plain & Reinforced Concrete Vol. I & {I - O.P. Jain & Jay Krishna

3. Limit State Desig! by P.C.Varghese; Prentice tlall of India, New Delhi.

4. Design of Reinforced Concrete Elements by Purushothman; Tata McCraw Hill, New Delhi

5, Reinforced Cement Concrete by Gupta & Mallick, Oxford and IBH

6. Reinforced Cement Concrete by P. Dayaratnam, Oxford and IBH

7. Plain & reinforced concrete - Rammuttham

8, Plain & reinforced concrete - B.C. Funnia

9, Structural' Design & Drawing by N.K.Raju.

STRUCTURAL }ESIGN.I (RCC) LAB

List of Experiments:

l. Detailed of drawing of beams.

2. Detailed of drawing of slabs.

3" Detailed of drawing of cclums.

4. Detailed of drawing of footings.

5. Detailed of drawing of stairs.

繰

「
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Fc劉Jlablcin M00C as wcn for oEC

List of Open Elective Course - I

S No
Subject

Code
Subject Name

1 CS502A Vinual Rcalitン

2 CS5023 'fheory ofCompulation

3 CS502C Advance Computer Alchitecture

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affitiated to RGPV' Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of Technology (B.Tech.) V Semester (Computer Science & Engg')

ヽ

rr,

J糧爵i獅段瞥

July 2017-

SubjeCt

Code
CategOry
Code

Subject Name

Maximum Marks Allotted

Total
Marks

Contact Hours Per Week

Total

CreditsS No

Theory Practical

L T PEnd.

Sem
Mid Sem
Exam

QuiZ7
Assignme
nt

End Sem.
Lab
Vヽork

1 BT511 HSNIC Prolbssional Ethics 3 3

2 CS502 OBC Open Elective - I 3 1 4

3 CS503 PCC Database Management Systems 3 2 4

4 CS504 PCC Computer Graphics & Multimedia 3 2 4

5 CS505 PCC Artifi cial Intelligence 3 2 4

CS407 DLC/PI lndustrial 1'raining/lnternship Iivaluation 2 1

Total :00 100 750 1

7 CS508 DLC
Scl卜 Lcaming PICScntattion

rCn′ ムVAヽイ′NPTFI′M00Cヽ
4

NSS′ ?ヽCC′SWaChhata Abhiyanノ Rura1 0utrcaCh QuaHflCr

Permitted to opt for ma,yimum two additional courses in subject cod€ cs508 for the award ofHonours

(Minor Specializalion).Additional Course for Honours or Minor Specialization

lhow TubiJ ① ‐1∝e轟

MOOC subjects shall be taken with permission ofHOD/Coordinator

HSMC Humanities Science ard Managenal Course

OEC Open Electivc CouBe (lnterdisciphnary)

P(C Prof€ssionauProgramNe Cote CouBe

DLCPI Digiral LBming Course$/Prqect and Intemship

1 2 hour PracttJ(P)‐ lC“di l

輛譲|卜f

1おwに0画∝D-lσ甜



Moduti-I gu,tliq-vnwrs --
Morals, values and Edriis - hrcgrity - work ethies - scwicc leaming - civics virtre - rcspeot for
othen - Liying peaoefirlly - _Caring --stra.ring - Honestly - Courage --Valuing time - Coot'ration -
CommitmEnt - Egrpathy - Self cinfidenoc - Characer - Spiritrality - Introduotion to yoga &nd
meditation for proftssional exccllcnoc and.stess managemeiri

Module - tr EITiGIIYEERING ETEICS
seNors of 'Engineering Ethlct' - variety of rnoral lssues - Types of inquiry - Moral dllemmas -
Moral Autonomy - Kohiberg's theory - Gilliian's theory - consensus and controversy - rilodets ef
Professional roles - Theorles about right astion.:: seH-lnterest - customs and Religion - Uses rjf
Ethical Theorles.

Module- Itr ENGINEERING AS SOCIAL E)PERII,EI{TATION
Bnginecring as Erryerimcatation - Euginccriog * r""p*siur" rre.rm"meni- codes of rihics -e
Balanced Outlook on Law.

Modrds Y GtOBLE ISSUES

}Lrldnrfi"ml C"rp.;; -.Environrrct Ethics .- Comprddr Bhics - WpaDons Dcvehbmsi* -Ilngn€€rmg as Manrgcrs - consulting Eoginecrs - Eagin€€dug as Expca wiuosds end e&risors _
Irtioizl Iadership * Codc of eonduct - Coryoratc Socil ncspoisitiliti 

* - -----"-

Jabelpur Engineering Collegc Jebalpur
(AICTE Model Curriculum bared scheme)

B. TecL (AICTE) v seu" @CICSE)

け・e■ JIIy2019

呻鐵
SIIbjα

“Nallle&
Title

血 癒mulll Ⅳ聴rts Alloted Ho■rs/Week

憫螂
neOry Practicd

刷］
L T PШ

錨
幽鍮
耐

QO●
蜘 Ⅲ Ement
Ш
鍮
恥Ｗ

BT511
Professiollal

Ethics
70 20 10 100 3

響卜甲 lⅢ歯
“
1
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Risk Benefit Analysls and

― intellemaI PrOpew Rights

Outeomes:
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PROFESS10NAL Ein■ CS eTSll)

C01: Understand HЩ nan values

C02: Apptt Engin∞ lngEthics

CO3 : Apply Engineering As social expectation

CO5: Deep Perception of Global Issues



Jabalpur Engineering College, Jabalpur 
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(AICTE Model Curriculum based scheme)

B. Tech. (AICTE) V Sem. (Computer Science & Engineering)
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CS S02A Virtual Rcali″

3 1 4

Module Ir Introduction to Virtual Reality:

Introduction, Computer graphics, Real time computer graphics, Flight Simulation, Virnral environment

requirement, benefits of virtual reality, Historical development of VR, Scientific Landmark 3D Computer

Graphics: Introduction, The Virtual world space, positioning the virtual observer, the perspective

projection, human vision, stereo perspective projection, Colour theory, Simple 3D modelling, Illumination

models, Reflection models.

," -', Module II: Geometric Modelling:
lntroduction, From 2D to 3D, 3D space curves, 3D boundary representation. Geometrical Transformations:

Introduction, Frames of reference, Modelling transformations, Instances, Picking, Flying, Scaling the VE,

Collision detection.

Module III: Virtual Environment
Virfua.l Environment: Introduction, Model of interaction, VR Systems, The dynamics of numbers, Linear
and Nonlinear interpolation, the animation of objects, linear and non-linear translation, shape & object

inbetweening, free from deformation, particle system. Physical Simulation: Introduction, Objects falling in
a gravitational field, Rotating wheels, Elastic collisions, projectiles, simple pendulum, springs, Flight
dynamics of an aircraft.

Module IV: VR Hardware and Software
Human factors: Introduction, the eye, the ear, the somatic senses. VR Hardware: Intoduction, sensor

hardware, Head-coupled displays, Acoustic hardware, Integrated VR systems. VR Software: Introduction,
Modelling virtual world, Physical simulation, VR toolkits, Introduction to VRML

Module V: VR Applications
Introduction, Engineering, Entertainrnent, Science, Training. The Future: Virtual environment, modes of
interaction.

Suggested Books:
I . John Vince, "Virtual Reality Systems ", Pearson Education Asia
2. Anand R., "Augrnented and Virtual Reality", Khanna Publishing House, Delhi.
3. Adams, "Visualizations of Virtual Reality", Tata McGraw Hill
4. Grigore C. Burdea, Philippe Coiffet, "Virtual Reality Technology", Wiley Inter Science.

5. Wil.liam R. Sherman, Alan B. Craig, "Understanding Virtual Reality: Interface, Application and

Design", Morgan Kaufmaru:.

:夕 lジ
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VTRTUAL READING (CS502A)

COI : Understand basic concepts of computer graphics, geometric modelling and VR
system.

co2 : Identi$r problem statements and fimction as a member of an engineering design
teamovirtual environment and utilization of technical resources.

Co3 : Analyze 3D computer graphics, geometric transforms, vR hardware and software
methods.

co4 : Design vR systems and perform simulations using vR software aad toolkits.



Jabalpur Engineering College, Jabalpur.

(AICTii Model Curriculum based scheme)
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CS 502B Theory of Computation
10 3 1 4

Module-I ilntroduction of Automata Theory:

Examples of automata machines, Finite Automata as a language acceptor and translator, Types of Finite Automata:

Non Deterministic Finite Automata (NDPA), Deterministic finite automata machines, Equivalence of NDFA and

DFA, minimization of automata machines, 2 way DFA. Moore mealy machines, composite machine, Conversion

from Mealy to Moore and vice versa.

i(iodol"-II, R"gular Expressions and Languages:

Arden,s theorem. Finite Automata and Regular Expressions, From DFA's to Regular Expressions, 
-Converting

DFA;s to iegular Expressions. Properties 6f Regutir Languages,.The Pumping L_eqnp fo1 Reeular Languages,

eppii"urionr"of me p'umping Lemma Closure Piperties o1nigular Languages, Decision Ptoperties of Regular

Languages.

Module -IlI; Grammars:
Types of grammar, context sensitive grzunmru, and context free grammar, regular grammar. Derivation trees,

ambiguity in grammar, simplification of context fiee grammar, conversion of grammar to automata machine

and vice versa, Chomsky hierarchy of grammar, Eliminating null and unit productions. Chomsky normal form

and Greibach normal form.

Module-IV: Push down Automata:
example of PDA, deterministic and non-deterministic PDA, conversion of PDA into context free grammar and

'.ice versa, CFG equivalent to PDA, Petrinet model.

Module-V: Turing Machine:
Techniques for construction. Universal Turing machine Multitape, multihead and multidimensional Turing

machine, N-P complete problems. Decidability and Recursively Enumerable Languages, decidability,

decidable & undecidable languages, Halting problem ofTuring machine & thb post correspondence problem.

Suggested Books:
1. John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman, "Introduction to Automata Theory Languages

and Computation", Pearson Education, India.
2. K.L. P Mishra, N. Chandrashekaran "Theory of Computer Science-Automata Languages and

Computation", Prentice Hall of India.
3. Harry R. Lewis & Christos H. Papadimitriou, , "Element of the Theory computation ", Pearson.

4. Cohen, D.l. and Cohen, D.i., "Introduction to computer theory" , Wiley.
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Computer Science and Engineering (AJCTE model based curricuium)

Suject: Theory of Computation (CS502B)

Course Outcomes: after completion of course student will be ahle to:

col. lllustrate conceptual knowledge of switching and finite auromara rhcorv & Ianguages.

@o 2 Develop concept of abstract models of computing such as NI,'A. DIA. pl)A. .l 
uring

machine and to check their power to recognize the languages.

Co3. Intelpret rigorously formal mathematical methods to prove propertics of.languages.
grammars and automata.

6.o{. Classify types of grammars. simplification and normai jbrm ancl p. NI) probicms.

写
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CS 502C Advance Computer Arch itechture

Module I: FundaPentals:
Flynn,s classification, system Athibutes to Performance, Parallel computer models - MultiProcessors

.and multicomputers, Multivector and SIMD computers. Data and resource dependences'Hardware and

softwareparallelism,Programpartitioningandscheduling'Grainsizeandlatency'Controlflow'data
flow and Demand driven mechanisms. static intefconnection networks,Dynamic interconnection

Networks:BusSystems,CrossbarSwitch,MultiportMemory'MultistageandCombiningNetworks

Instruction set architecture, clSC Scalar P-rocessors, RISC Scatar Processors' VLIW architecture'

Memory Hierarchy, Inclusion, Coherence and Locality, Memory 
"Pu:itl- .planning'. 

lnterleaved

memory organization- memory interleaving, pipelined memory access, B-andwidth and Fault Tolerance'

BackplandBusSystem:Backplanebusspecification,Addressingandtiming
protocols, Arbitiation transaction and interrupt'

Module III: Pipelining:
Linear pipeline processor, Nonlinear pipeline processor, lnstructio-n pipetine design, Mechanisms for

instruction pipelining, pipeline hazards, Dynamic instruction scheduling - score boarding and

Tomosulo,s algorithm, Branch handling techniques, Arithmetic Pipeline Design, Static arithmetic

pipeline, Multifunctional arithmetic pipelines. Superscaler pipeline design, Super pipeline processor

design.

Module IV: Vector Processing & Memory models:

Cache coherence, Snoopy protocols, Directory based protocols' Message routing schemes in

multicomputer network, deadlock and virtual channel. Vector hocessing Principles, Vector instruction

types, Vector-access memory' schemes. Vector supercomputer architecture' SIMD

organization: distributed memory model and shared memory model. Principtes of Multithreading:

Multithreading lssues and Solutions, Multiple-Context Processors -

Module Y: Programming models:

Parallel Programming Models, Shared-variabte Model, Message-Passing Model, Data-Parallel Model,

Object-Oriented Model, Functional and Logic Models, Parallel Languages and Compilers' Language

Features for Parallelism, Parallel Programming Environment, Software Tools and Environments.

Suggested Books:
L John L Hennessey, David A Patterson, "computer Architecture A Quantitative Approach", Elsevier.

2. Kai Hwang and Faye Briggs, ,.computer Architecture and Parallel Ptocessing", McGraw-Hill.

3. Sima D, Fountain T and Kacsuk P, "Advanced comfuter Architectures: A Design Space" Addison

Wesley

靡や ヽ N'



ADVANCE COMPUTER ARCHITECTURE (CS5O2C)

Course outcome a student should be able to:

col : understand the organisation and operation of current generation parallel computer
systems, multiprocessor, multicore systems and vector processing.

Apply the pipelining concept for a given set of instruction.

Analyse the components and operation of a memory hierarchy and the range of
perforinance issues inlluencing its design.

Evaiuate different processor architectures and system-level design processes.
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cS so3 Drt{bssc Manrgemcnt SYstems
3 0 2 4

IVlodule I: Introduction:
General introduction to database systems, DBMS Concepts and architecture, Data models-Hierarchical'

Network and Relational, Three-schema architecture of a database, Data independence- Physical and

Logicaldataindependence'ChallengesinbuildingaDBMS,VariouscomponentsofaDBMS

Module II: Entity Relationship Model:

conceptual data modeling - motivation, Entities, Entity types, Various types ofattributes, Relationships,

Relationship types, E/R diagram notations, Keys: Super key, Candidate key' Ptimary Key' Alternate

key and Foreign key. Extended ER features: Specialization, Generalization, Aggregation, Examples.

Module III: Relational Data Modell

Relational Data Model: Concept of relations, Schema-instance distinction, Keys, referential integrity

and foreign keys; Relational Algebra: Selection, Projection, cross product, various types of joins'

Division, Example queries; Converting the database specification in E/R notation to the relational

sohema; SQL: lntroduction, Data definition in SQL, Table, key and foreign key definitions, update

behaviors, Querying in SQL, Basic select-from- where block and its semantics, Nested queries,

Aggregation functions group by and having clauses.

Module IV: Functional Dependencies and Normal forms:

Importance of a good schema design, Problems encountered with bad schema designs, Motivation for

normal forms, dependency theory - functional dependencies, Armstrong's axioms for FD's, Closure ofa

set of FD's, Minimal covers; Definitions of lNF, 2NF, 3NF and BCNF, Decompositions and desirable

properties ofthem; Multi-valued dependencies and 4NF, Join dependencies and definition of5NF.

Module V: Transaction Processing and Recovery Concepts:

Concepts oftransaction processing, ACID properties, Testing for Serializability ofschedules, conflict &
view slrializable scheduie, recoverability; Concurrency Control: Locking based protocols for CCI

Deadlock handling; Recovery from transaction failures: Log based recovery, checkpoints.

' Suggested tsooks:
l. Avi Silberschatz, Henry F. Korth, S. Sudarsan, Database System Concepts'

2. Elmasi, R. and Navathe, S.8., "Fundamentals of Database Systems", Pearson Education'

3. Date, C. J., "lntroduction to Database Systems", Pearson Education.

4. Ramakrishnan, R. and Gekhre, J., "Database Management Systems", McCraw-Hill'
5. Vipin C Desai, "An Introduction to database systems", Galgotia.

畜分|ゆ

1砂

イ 鵠 ヘ



`ol
Explain the fundamental concepts of Database Management Systems, Data rnodels,
Normalization, Transaction management & Recovery.

Apply normalization concepts for designing database.

Design ER ModEl and Relational Model of the database for the given problem.

Foimulaie SQI- commands (DDL DML, DQL) for the given problem statement
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Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)
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CS 504
Computer Grephics ,nd Multimedia 3 2

4

Module-I : Fundamentals:
Introduction to Rastet Scan displays, Pixels, Frame buffer, Vector & Character generation, Random Scan

systems, Display devices, Scan Conversion techniques, Line Drawing: simple DDA, Bresenham's

Algorithm, Circle Drawing Algorithms: Midpoint Circle drawing aad Bresenham's Algorithm, Polygon fill
algorithm: Boundary-fill and Flood-frll algorithms

Module-Il : 2-D Transformation:
-1 Translation, Rotation, Scaling, Shearing, Reflection. Inverse Transformation, Homogenous coordinate
- 

system, Matrices Transformation, Composite Transformation. Windowing & Clipping: World Coordinate

System, Screen Coordinate System, Viewing Transformation, Line Clipping & Polygon Clipping

Algorithms.

Module-III : 3-D Transformations:
Translation, Rotation and Scaling. Parallel & Perspective Projection: Types of Parallel & Perspective

Projection, Hidden Surface eiimination: Depth comparison, Back face detection algorithm, Painter's

Algorithm, Z-Buffer Algorithm.

Module-IV : Curve Generation and color model:

Curve generation, Bezier and Bspline methods. Basic Illumination Model: Diffuse reflection, Specular

reflection, Phong Shading, Gouraud shading, Ray Tracing, Color models like RGB, YIQ, CMY, HSV.

Module-V : Multimedia & Animation:
Text -Types, Unicode Staadard ,text Compression, Text file formats, Audio file formats , Image file

-ilJ formats, Digitat Video processing, Video file formats. Compression techniques. Animation: Principles of
Animation, Computer based animation, 2D and 3D Animation, Animation file formats, Animation
software.

Suggested Books:
1. Rogers, "Procedural Elements of Computer Graphics", Tata McGraw Hill.

. 2. Donald Hearri and M.P. Bgcker "Computer Graphics" Pearson Pub.
3. Parekh "Principles of Multimedia" Tata McGraw Hill .

4 Mauり a,``Comptlter Graphics宙th Virtual Reali,System``,wilcy lndia
S Pakhira,「 COmputer OraphiCs,Multimcdia&Anittati9ず ,PHI"amlig l
6 Andagh,ThょJ;“Multihedia systm Design ``PHI Learning

N/



. suLj..,| 3 Computer Graphics and Multimedia Q:ss.l)
course outcomes: on successful compretion of the course, the students will be able to:

col:. Explain the basic concepts used in computer Graphics, Multimedia and Animation.
C_o2:. Iluild and apply various algorithms for Scanning, Geometrical rransformations, Area
filling & Clipping.
CO3: Develop Curve Generation Algorithm, conclude for Illumination Model and select Color
Mode[.
co4: Design computer Graphics application, Animation, virtual reality and multimedia
applications.



Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)

B. Tech. (AICTE) V Sem. (Computer Science & Engineering)

Module I: Introduction to AI and State Space Search:
Meaning and definition of artificial intelligence, various types of production systems,
Characteristics of production systems, Study and comparison of breadth first search and depth
first search. Techniques, other Search Techniques like hill Climbing, Best first Search. A*
algorithm, AO* algorithms etc., and various types of control strategies..

Module II: Representation of Krrowledge:
Knowledge Representation, Problems in representing knowledge, knowledge representation
using propositional and predicate logic, comparison of propositional and predicate logic,
Resolution, refutation, deduction, theorem proving, inferencing, monotonic and nonmonotonic
reasoning.

Module III: Knowledge Inference & Reasoning:
Probabistic reasoning, Baye's theorem, semantic networks scripts schemas, frames, conceptual
dependency, fuzzy logic, forward and backward reasoning.

Module IV: Game Playing and Introduction to NLp:
Game playing techniques like minimax procedure, alpha-beta cut-offs etc, planning, study of the
block world problem in robotics, Introduction to understanding and natural languages
processing.

Module V: Introduction to Learning and Neural Network:
Various techniques used in leaming, introduction to neural networks, applications of neural
networks, common sense, reasoning, some example of expert systems.

Suggested Books:
1. Kevin Night aad Elaine Rich, Nair B., "Artificial Intelligence (SIE)',, Mc Graw Hill.
2. Nelsson N.J., Principles of Artificial Intelligence, Springer Verlag, Berlin.
3, Waterman D.A., A guide to Expert System, Addison Wesley, Reading 1Mars.).

. 4. Giarratand & Riley, Expert Systems: Principles and programming, Thomson.
5. Deepak Khemani "Artificial Inteliigence", Tata Mc Graw Hill Education.
6. Dan W. Patterson, "Introduction to AI and ES',, pearson Education.
7. Peter Jackson, "Introduction to Expert Systems,', pearson. Education.
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Computer Science and Engineering (AICTE model based curriculum)

Suject: Artificial Intelligence (CS505)

Course Outcomes: after completion of course student will be able to:

cpt. Describe fundamental concepts ofartificial intelligence such as control strategies,

reasoning and ieaming'

& 2 Explain Neur.al Network Techniques and various searching techniques and game

plal ing techniqucs.

co3. Ap;ly propositional Logic, predicate Logic arid Fuzz1, Logic, mln-max algorithms.

6p{. Evatuate problems based on AI',s such as 8-Puzzle Problems, hill climbing and various

" applications of neural networks'

/



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV' Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of Technology (B.Tech.) V Semester (E&TC Engg')

2017 batch

■3sc a c aVailablc n〕 ИヽOoc as wc‖ lor OEC

Jot Op"n Elective Course - I

S.No
SubJeCt

Code
Subject Name

1 BC502A Data Sttucture

2 EC502B Industrial Eleclronics

3 EC502C Bio-Medical Instrumentation

I hour : 1 credit 2 hour Practical(P)-l CrCdit

`_r′
Principal

tabalpllr Engl●●●ring Coll● s(

■Яち,1,olr_融
'011lM P'

w.e.f, -18

Maximum Marks Allotted

Total

Marks

Contact Hours Per Week

Total

CreditsS No
Subject

Code

Category

Code
Subject Name

Theory Practical

L T PEnd
Sem
Mid Sem.
Exam

QuiZ7

Assignme
llt

End Sem.
Lab
やVork

〕 BT511 HSMC Professional Ethics 70 100 3 3

2 EC502 OEC Open Elective - I
3 1 4

3 EC503 PCC Digiral Comr:runication 1() 3 2 4

4 EC504 PCC
Communication Network &
Transmissson Line

3 2 4

5 EC505 PCC Microprocessor & Microcontrollers
3 2 4

1

EC407 DLC/PI Industial Training/lnternship Evaluation

Totlll 150 1

4
7 1EC508 I)LC

Self-Learning Presentation
/o\r/ 

^ 
vAr\T,\IPTFI /\I.)r)C)I t tto "'^ "''''

NSS/NCC/Swachhata Abhivan/Rural Outreach Qualifier

Permitted to opt for maximum two additional courses in subject code EC508 fot the award ofHonours

(Minor Specialization). _---Additional Course for Honours or Minor Specialization

HSMC Humanitjes Science and Managerial CouBe

OEC Ope, Elative Course (Interdisciplinarv)

PCC Professional/Prosramme Core Cou6e

DLC′PI DiSital Leaming CourseyProjecl and intemship

MOOC subjects shall be taken with permission of HoD/Coordinator
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COI : Understand Human values

C02: Apply Engineenng Ethics

C03:Aplけ Enginttng As socid expectation

C04:Assess Safety and Hsks

CO5 : Deep Perception ofGlobal Issues



Jabalpur Engineering College, Jabalpur.
(AICTE Model Curriculum based scheme)

MODULE I
Introduction: Basic Terminology, Data types and its classification, Algorithm complexity,notations

like big oh.Theta,o*.gu. arruJ f,"f*ii'iJn, R"p'"t"nt"tion and Analysis of Arrays' Single and

Multidimensional Arrays, AddJess calculation, Array as parameters, ordered Lisr and operations.

;il; Nffi;-si"r"i" p""rr,?alu"!. ""["11,". 
n"cursion-definirion and processes, simulating

recursion, Backtracking, Re*1ri,. 
'G?ti'tt*s, 

Tail recursion' Removal of recursion' Tower of

Hanoi Problem.

MODLLE II Stactq Anay Implementation of stack, Linked Representation of stack, Application of

,tu"k, Conr.raion of Infx to Prefix and Postfix Expressions and Expression evaluatlon' Queue'

furay and tinked implement"rir; ;f;;";"., circuilr queues, D-oueues and Priority Queues. Linked

list, Implementation of Singty iin"kei;;i, i*"-*"y Header Lisq Doubly linked list' Linked List in

Array. Generalized linked list,Iffri"utior, Garbage collection and compacrion, Polynomial

Arithmetic.

MODULE m Trees: Basic terminotogy, Binary Trees' ' algebraic Expressions' Complete Binary

Tree, Extended Binary Trees, arr"y 
",r"i 

Li*.i R"pt"."ntutioo of Binary trees, Traversing Binary

trees, Threaded Binu.y t 
""u, 

eirJd;;;i'E;t 6tisr;' 'wr rttes' B-trees' Application: Algebraic

Expression, Huffrnan coding Algorittrm'

MoDULElVlntemalandExtemalsorting,Insertionsort,Bubblesort,selectionsortQuickSort'
Merge Sort, Heap Sort, Radix t".,1"*"f'f"tg A Hashing: Seouential search' binary search' Hash

Table, Hash Functionr, colirioi, nJ.-Jtion-st ategies,'Hash'Table Implementation Syrnbol rable'

Static tree table, Dynamic Tree table'

MODULEVGTaphs:Introduction,SequentialRepresentationsofGraphs'AdjacencyMatrices'
i;;;;;C";;;a co,npon"'i und'spanning irees' Minimum cost spanning Trees'

i:ftffi:; et al, ,.Data structures and program Design in c,,, pearson Educarion Asia, Delhi-2002

z. isXO C.oup; Oata structures usi"q C:}F
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Course 0utcomes:

Upon successful completion of course students will be able to:

COl Understand data types and its classification, algorithms and its
complexity.

co2 Desien & analyze implementation and application of stack.

co3 Design t anallze binary hee, array and linked representation and

applications.
C04 Analyze various sorting and searching algorithms.

cos Design & analysis various tlpes of graphs, matrices and trees.
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EC502B
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Indusaial

ElecEonics

100 3 1 4

$4oDU LE'r
iower supplies -.^-^\ ^arr^ffi,nce naramete* of power suppties' filters (capacitor'

Lxxtllxy#:1il'H'ri;t'It,ffi":#Jr'ffi ffi ru;'R"gurut"d'po*" *ppries (series

and shunt voltsge regulators, *il'lil''fiili" "tiog" '-!ed""J'-;;*' 
*gulatod' switched regulator

(SMPS), comparison or lirear J"'#;oH;;;'"pprvl t*i"n 'i" *"'"neriovtack' buck boost' buk-

boost, cuk cotrverters) '

MoDULE.f
ThYristors .

Silicon conro,ed recti-fies (SCR). constructionai feanres. principle of operation SCR terminology' tum-on

merlods, t'rn-off m"uoa", *ge*;i;;oa. or scn 
"iroritr, 

,yp"i o-i"o'.-o,atioq companson of thyristors

and uansistors. *""a cna'uct"'i'Ht-"iJdR'-;; "r 
a'-tdt" sii'icR ovewoltage protection circuit'

series and parallel operatron "' ;;;;L;;;"ttwate.d converterJ[raif-wa'e rectifiei with inducdve and

i".iti* [Ja, .-gle phase an<l *ree pbase firll wave r'ectifiers)'

HODULE -E

3*I1",:'.:&',L:1ff 
r.H.v"u*"*is::igiYl?^*5''rx*3;fft 

::i1''#istor'power
MosFET, Ins{ated Sate t'p"ii "iil"iilt itl4eri'- 1t1t- "f 

power in semiconductor devices' compansoo

ilI*"J ri.**-l'rosrlr, power transistor'atrd pwer rGBT'

uror-lue -f
ii'prioloo'"t o*-AlF ' oscillator, window comparator' op-comp as rectangular. to 

-riangular 
pulse

Basics of OP-AMP, relaxauon

ffi,r;:#i.0"i""-,*..^;,:i:#li:_Smrfu [-:m:tii,ttx'[.:ff ":53I;lH:
Simptifred ckcuit diagram of OP-AMP' Power suPPuss uJr6

AMP.

MODU LE -g
ir"rl"il-tur" r-ogic Controller (PLC) 

advantages of pLC over conventiooal relay controllers, Comparison

Funltions, aPPlications, advanl

of PLC with process contml fi;il 
"st; 

iu'"to" t u" "ikri-J 
r" *rs6ling PLC' turctional block

diaeram of PLC, microproces;i;;lil-#"tv' iop''t *o' offii"Joior"" iiotor""" cards)' sequence of

.,.,Jr*ioo* in a PLC, n**''YiPt'';;;"'"; tt'""' ta?i'iJ"" r""eii"s"' simple process control

Iipii*ir*. "rplc, 
Pmgramming examptes

T[lli]*""T; r*r: rndu$riar Erectronic:11"":-'n]"f,T"-13p"i;on Education
t Reshid Power ElecUonrcs- circuits' dwices and apP[cahons'

1 ffi"*J*'"t"n*a""':.Power Electronics' TMH

+ iffiUr", p"*"t Electronics' K-banna PuAlishers

5. i4*nhi Power Eledronies' Gdord University T* ' ^ ',
6. Webb: Programmabr" ttg'i E;"*"uLt- r'i'"tpu *a fuplicadoos' PHI Learnirg'

). i'J"-r[",-p'gammabte Logic Controllers' TMH'

D
-, A--2( Y.,'



Course Outcomes:

Upon successful completion ofcourse students will be able to:

C01 Dc∝五bc perfonllance pamlnetcrs Ofvanous elec“ 五c circuits eOner
supplics,RegllatOrs,Filktts,SMPS)

C02
511お妥ヽでIt

Compare performance and working of othei mernbers ofBeREw
(Diac, Triac, IGBT, Power MOSFET)

C04 Apply op-Amp for designin@
Comparator, wave shaping, power supply. filters )

C05 Analyze firnctioning of @
comDuter svstem.

ヽ

一

C03
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Bio‐ Medical

lnstrunlentation

20 10 100 3 1 4
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rransducers― sdection crlteria― Piczo electric,ultra,

0諄C temperame sensorゝ
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ECG― EEG― EMG― ERCI― Lead systems and reco●
medical envtromlettt ShOCk hazards ― leakage cu

biomedlcal equlplnents
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,ou!'se outcomes:

一　　　　　　　　　　　　　　　　　　　　　　　　．

C01 denifv and descnbe operaJon of biomedicalinstrumentation and Trahsducers

C02 Analyze deSign parameter of ECG′ EEG                        、

C03
C04 Understand various Medical lmaging Techniques

C05 Study of assisting & therapeutic equipments
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EC503
Digital

Communication
20 10 30 20 150 3 2 4

MODIJI,E I
bigGit *.*ir.ion of analog signal, sampling theorem, quantization, companding' PAM' PWM'

pp-vi,pctvt, opctvt, delta modutation, adaptive delta modulation, delta sigma modulation,

bandwidthrequiremenls of PCM, TDM, noise in PCM, PPM, PWM, DM'

M.DULE II 
f white Gaussian noise ' 

pulse shaping 
'Signallingformats ,base band data transmission in presence o:

i#rry.U'ot interfeience , Nyquist theorem-for pulie shaping ,raised cosine filters ,digital signalting

throughband timited cha(nels,synchronisation techniques'

MC,DULEIII
Digitat modulation formats ASK ,BFSK , PSK , FSK , MFSK , DPSK ,QPSK transmitters'

rec'eivers,signals spectrum, bandwidth, constellation dia$ams, M-array data communication systems'

MODULE TV
Binary synchronoirs data transmission, matched frlters, errors probability for marched filter

receivers,correlated implementation for the matched filters, Coherent and non coherent detection of

ASK, PSKBPSK FSK.

MODT,]LE V
opti*u- ,"""iu.rs and signal space concepts, orthonormal representation o,f signat.:^!yp-_

,rgrria"i."ir* *a hypotf,esis iesting, proLabiliry of error calculalion, ASK, PSK, FSK. BPSK,

IvIeSf, q6N4.g*or' cgrrection coding.

Wiley and Sons.

Tarner, John WileY and Sons.

~ ^=・・~・シ0~・‐~… ó一―‐―●-1。
g and digtal colnmunical3 Schaum's outline in ana                 iOn,Hsu,Tata McGraw Hill

4 Communtation svttcms,Taub,SChiing,Tata McGraw H■ 1     ′  ´



References:
1. J. G. Proakis and M. Salehi: Communication Systems Engineering, Prentice Hall, Pearson

Education International.
2. Simon Haykins: Communication Systems, 4th Edition, John Wiley.
3. J. G. Proakis: Digital Communications, Mc Graw Hills
4. B. P. Lathi: Modem Analog and Digilal Communication System, Oxford University Press

5. Tomasi: Advanced Electronics Communication Systems, 6th Edition, PHI

Course Outcomes:

Upon successful completion of corrse students will be able to:

COl Undcrstand dirercnt rnodu17atiOn digital cOnlmulucation.

C02 Dヽcuss and descHbc Jgndhng,N拓 こ:こi tl135蕗
=:画
面 iliI詈葛 i五五151:百

C03
8:『膜 』:FmodJ面

°n dgndsおr ASK,PSK,FSK ttd pcttm

Andyzc and evdutte dfferci¨ es Of i■er and cohcК nt Or
noncohcrent d壁 9ctiOn Ofdiffercnt shitt kcying

C04

C05 analyz" probability and@

BE V SEM EC
Sutrject Code - EC-5003

DIGITAI, COMMUNICATION

1. To demonstrate Time Division Multiplexing and demultiplexing process using pulse

amplitude modulation signals.

2. To analyze a PcM system. and interpret the modurated and demodurated waveforms for a

sampling frequency of 4KHz .

3. To analyze a DPCM system and interpret the modurated and demodurated waveforms for a

sampling frequency of 8 KHz.

' 4. To analyze a Delta moduration system and interpret the modurated anddemodurated
waveforms.

5. To analyze a FsK modulation system and interpret the modurated and demodurated
waveforms-

6. To analyze a PSK modulation system and interpret the modulated and demodulated
waveforms.

7. To identify the various encoding schemes for a given data stream.
8. To simulate Binary Amplitude shift keying technique using TVIATLAB software
9. To simulate Binary Frequency shift keying technique using |VIATLAB software
10. To simulate Binary phase shift keying technique using MATLAB software
1L. To simulate Quadrature phase shift keying technique using MATLAB software
12. To simulate Differential phase shift keying technique using MATLAB software
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EC504

Communication
Network &

Transmission
T.ine

70 20 10 30 20 150 3 2 4

MODULE I
Characteristic Parameters of Symmetrical and Asymmetrical Two Port Networks and their
Design
Image impedance, iterative irnpedance, characteristic impedance, propagation coefiicient, image
transfercoefficient , iterative transfer coeffrcient, Lattice and Bridged T networks, reactive
matching networks,matching techniques, insertion loss, syrarnetrical and as)"nrmetrical
attenuators and their design.

MODULEjII
Fassive LC Filters
Anaiysis and design of Low pass, high pass, band pass and band elimination filters, m-derived
filters,composite filters, Filter specifications, Butterworth approximation, Chebyshev
approximation, dllipticfunction approximation, frequency transformalion.

MODULE III
Positive Real Function
LC, RL, RC, and RLC network synthesis, Foster and Cauer network, minimum positive reai
function,Brune's method, Bott-DufEn method, Synthesis-Coeffi cient.

MODI]LEIV
Transmission Line Fundamentals
Lumped pararneter equivalent, voltage and crrrrent on a tansmission 1ine, hfinite 1ine,

characteristicimpedance and propagation constant, wavefomr distortion, attenuation and phase

equalizers, distortion-iess liae, loading, liner reflection on a 1ine, reflection coefficient, input and
transfer imFedances, open circuit and short circuit line, reflection factors, reflection loss,

insertion loss, T and r equivalents ofa iine, location of line fault, construction and design of two
wire line and coaxial cable.

MODI]LE V
Transmission Line at Radio X'requencies
Parameters of transmission line and coaxial cable at radio ftequencies, distortion-less line,
voltage and current on adistortion-less line, standing waves, standing wave ratio, input
impedance of opeo cfucuit and short circuit, power and impedance measurement on lines,

quarter-wave and half wave line, circle diagram, Smith chart, solution of problems using Smith

chart, single and double stub matching . Introduction to microstrip lines and its analysis.

References:
1. Ryder: Networks and Transmission Lines, PHI Leaming.
2. Vaikenberg: lntroduction to Modern Network synthesis, Wiley India.

3. Suresh: Electric Circuits aud Networks, Pearson Education.

4. Raju Electroq-ragnetic field theory and Ttercmission Lines, Pearson Education'

5. Ganesan: Transmission Lines and Waveguides, TMH.

lζ )｀ 1つ



Course Outcomes:

Upon successfrrl completion of course students will be able {o:

COl Explain describe characteristic parameters of different qpes of two
port networks.

co2 Analysis and design passive LC filters.
C03 Define and Describe positive real function and network synthesis.

co4 Evaluate transmission line fundamentals.

COS Analyze and expiain different aspects of line at radio frequencies.
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EC505
Microprocassor

&
Microcontrollers

70 20 10 20 3 2 4

Module - I
Von newmann model-CPu, Memoiy, I/O, System Bus, Memory address register, Memory data

register, program Counter, Accumulator, Instruction register, Micro operations, Register Transfer

Langr;age, Instruction Fetch, decode and execution, Instruction formats.
Control Unit Organization: Hardwired control Unit, Micro programmed Control Unit, Control

Memory, Address Sequencing, Micro instruction formats, Micro program sequencer,

Microprogramming.
Memory organization: RAM, ROM, Memory maps, Cache memory, Cache mapping, Associative

memory, Virtual memory, Memory management hardware.

nqoaute - il
Introduction to 8085: architecture of 8085, pin configurations, rnachine cycles and bus timings,

Instruction classification and dala formats, addressing modes, Data transfer operations, Arithmetic

operations, Logic operations, Branch operations. Interrupts; 8085 interrupt process, multiple

interrupt and priorities, vectored interrupts, Writing Assembly Language programs.

Module- III
Interfacing: Memory interfacing, Interfacing I/o devices, Memory mapped vo, Interfacing of 8085

with RAM and RoM, 8279 programmable Keyboard,{Display interface, 82554 programmable

Peripheral interface, Interfacing keyboard and seven-segment display using 82554, 8254

programmable Interval Timer, 8259A programmable Intenupt Controller, Direct Memory Access

@Uey, SZSZ DMA Controller. Basic concept of serial VO, Standards in serial I/O; RS 232C

standaid, 8085-serial VO lines, 8251 USART, interfacing scanned urultiplexed displays and Liquid

Crystal Disptays, Interfacing a matrix keyboard.

Intel 8086 microprocessor: lntroduction to l6-bit microprocessor, 8086 architecture, pin fimctions.

Register organization, Instruction Format; Addressing modes of 8086, Minimum and Maximum

*o-d" configu."tion, memory interfacing with 8086 in minimum and maximum mode. Interrupts,

Instruction iet of 8086; Data Transfer Instruction, Arithmetic Instructions, Branching and Looping

Instructions, Flag Manipulation and machine control Instructions, Logical, shift.and Rotate

Instructions, String InJtructions, Assembler Directives and Operators; Assembly language

Programming of mictoprocessor 8086.

Module- V
Microcontroller: Intro.duction to micro controller 8051, its architecfure, Signal descriptions, Register

set, operational features; Program status word (PSW), memory and I/o addressing by.8051, I/o

.unfrgr.ution, Counters and Ti-mers, Interrupts and stack of8051, Addressing modes and instruction

set of 8051.

Reference Books:
1.. Microprocessor architecture, Programming and Applications with the 8085 by Ramesh S Gabnkar

2. Morris Mano, "Computer System Architecture" (PHI)'

Stalling, "Computer Organization and Arcll“
…
'顆

:多つ'lラ



4. B B Brey,;'The Intel Microprocessors, Arbhitecture, programming and lnterfacing,' (pH {)
5. K M Bhurchandi andA K Ray, "Advanced Microprocessors and peripherals,, (Mc-Graw Hill)

Course Outcomes:

Upon successful completion ofcourse students will be able to:

Micro`roccssorandMitroc轟。1lcr Lab
:|:`

List Of Expenments:

I BYTE MttTIPLICAT10N
2 WORD NIIULTIPLICATION
3 PACKED BcD FRONI ASCⅡ
4 BCDル側LTIPLICATION
5 BCD DIVISION
6 BCD StIBTRヽCTION
7 SIGNED BYTE To wORD
8 SCAN STRING FOR CIIIARAC‐ R
9 1F TttN ELSE INPL1lvENTATION
10 BCD TO HEX(uGTSTER PARANIETERl.

:●
::‐

|■ ■ヽ`
11:

COl Understand the flmdamental concepts of computer system architecture
C02 Leam the operation and programming of 8085 microprocessor.
C03 11luStrate how thc different pc五 pherals are interfaccd ¬ith

-91i―
C04 Analyze the architectue and working of 8086 microprocessor.
C05 Allialyze of the working of 8051 microcontroller.

鐸
■
　
一．
ヽ
，

■

一
´



" t_ist of Experirnents:

I 13 X1ilJiilT,l"i::Llle Ana rvze r ro r mea s urem ents
,"ri*" 

"nl"r;.#:i.:# 
waves formation on a transmission tine and observe theirtrequency domain method.J. lo measure the

Oorrn-r,ffirL;fro"n"ru",uristic impedance of transmission lines using frequency
differentiate between th" -rr".^-, ^^.J .._.
+ r", 

", " 
u L" ffi vll!ii?i!y.LTit;[;fi:fJ i 

Lli,n r o,, i n a tra n s m is s i o n r i n e
c ro measure the dierectric 

"onstant 
Jr-inr"ri"L; rn tne transmission rine.o 

er 
o measure the verocity 

"r 
pr"p"jrii"r'!l"J *rr"lungth in ihe given transmission

:rJ",";ii.ol"[1,#r;T,Xr,,on characteristics of sisnat arons a rransmission tine and
Trequency. AIso calcula*te_the phase constant and propagation constant.
3 iS ilXjil,T3 ;[:?::i s:']'" r",0. 

".'t,,..m'ission rines

;ir,,:?.r..H h 
j;:' ffi l."ilXil :x.,:IfJ'. J:?:",,.,',,1*.., in e a nd estimation ofI r. to study behavior of infinite and short lines..12. 

To study the operaiion or eatun t;n;io#;;13. 
,To study the loading 

"f 
tr"r.rlr"i"r.1il"=. ,,Ioaded line.' --" "v vr (r qr r'r I rrutiron ttnes and estimate the cut off frequency of a14. To study the use of

JL:" 
i,,o,,'i;""ffiJ:ffi-:x',x1,fi;;#:"0""ff:ll13 

H3J,yff, match it ro 5075
16. Simulaliqn of various filters.

C-{** 6---..-.-*1 ,---t) <>-g--
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S No
Subject

Code

Category
Code

Subject Name

tvtr*i-rm Marks Allottcd

Total
Marks

Contrct Hours Per Week

Total

Crcdits

Thoory Practicrl

L T PEnd

Sern

Mid Sem,

Exam,

Q“ iゴ

Assignme

nt

End Sem
Lab
Vヽork

1 BT521 HSMC Engineering Economics and Management 10 100 3 3

EE502 OEC Open Elective - I 100 3 1 4

3 EE503 PCC Elcctical Machinc・ II 70 30 3 2 4

4 EE504 PCC Power Electronics
3 4

5 EE505 PCC Control System 20 3 2

6 EE407 DLC/PI lndustrial Training/lnternship Evaluation 100 2 l

Total 350 100 750 1

7 EE508 DLC
Scl「 LcaFning P“ SCntation

(SVVAYANI NPTEL′ M00C)
4

NSS NCC/Swachhata Abhiya″ Rura1 0utrcaCh QuaHiCr

Additional Course for Honours or Minor Specialization
Permitted to opt for maximum two additional courses in subjeot code E8508 fbr the award ot Honours

(Minor Speoialization). 

-

Of th6sc arc avanablc in M00C"wCn for oEC

List of Open Elective Course - I

S No
Subject

Code
Subject Name

1 EE502A Power System-ll

EE502B Electrical Energy Conve$ation & Auditing

3 EE502C Computational Electromagnetic

HSMC Humanities Science and Managenal Couse

OEC Open El€ctiveCourse(Int€rdisciplinarv)

PCC ProfessionauProsratnine Core Course

DLC′ PI Digitat Leaning CoursesProiect afld lntemlhip

MOOC subjects shall be taken with pormission of HOD/Coordinator

が
9

1   l hour lcctulc(L)‐ l crCdれ    |

Fr´

ヽ

Jabalpur Englneerlhg Cotleg.
Principai
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Maximurn Marks Allotted

Subject Name
&Title

-HlJ*;l r. Engineering Economics and Managerial Fconomics concept of 
-EfficiencY' 

Theoy of'

Demand, Elasticiry or u"*unal'iJiJ;;"J 
';" 

ol Supplv indiflerence Curves' Budget Ltne'

Welfare Analysis, Scope of *i*i[ Economics' Techniques ancl Applications of Managerial

Economics.

Module - 2
Market Structure Perfect Competitions Imperfect - Monopolistic' Oligopoly' duopoly sorbent

i"utor". ofpt"" aetermination and various market conditions'

Demand Forecasting and cost g.-ti*uii* ct u.ucteristics of Forecasts, Forecasting Horizons, Steps to

Forecasting, Forecasting M"th"d;;;;;;;i-ed.jo'tm"ntt'. rorecasting Performance Measures' Cost

Estimation, Elements of cost, Computation of Material Variances Break - Even Analysis'

Nlodule - 3
Irrtroduction:ConcepL.Development.applicationandscopeoflndustrialManagement'Productiviry:
Definition, measurement, pt"d';;l;;b' il;;*' types of proirrttion system' Industrial ownership'

Module - 4
ManagemenL Aspects. Functlons of Management' Project Managernent' Value Lngineering' Project

F_valuation. Work simplificatio" - p.""*".nun. and flo* diagrims. Production Planning' Decision

Making.

Module - 5
in^u-"rto.y Cont ot: lnventory, Cost, Deterministic.Models 

^
Quality Conrol: p.o"".. 

"on*lt,'iQC, 
Cont'ot charts' Single' Double and Sequential Sampling'

Introduction to TQM

TEXT BOOKS:
i. e.,n.iptes of Vanagement by Tripathy and Reddy 

^ - ^,
i. li.lni.i*f estimation and co'ting, t'n Banga & S C Sharma' l7thedition20l5

:. ingir,"e.lng economy, Riggs J'L' McGraw Hill' 2002

+. enlineerin! Economy, Thuesen H'G PHI ' 2002

Rf,FERf,NCE BOOKS:
i:M;r;;;; Fundamentals - Concepts, Application' Skilt Development - Robers Lusier - Thomson

鱗:・轟
~藁

く0幸襲f

HoursANeek



Course Code , BTELL
Counse Category : tr{SMC
Course Nanre : Engineering Economics aud Management
After completion of this course students will be able to-

COI: Understand the key management concepts, principles and contribution by
different Management rhinkers.

CA2: Analyze and design organization for effective management.
CO3: Application of modem management techniques. \\
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」abalpur Engineering C611ege,Jabalpur

¶竃Wず靱l鵬踏瀾猥mttv (We・■」u町 2019)

NIaximum》賃artt Allotted

SutteCt Name
&Title

SutteCt

Code

fE 5ο 2 (oP[N ELE`「 ve -a)

ⅣIodule I

Overhead Line lnSulatory Types,InSllat°
rmatCllatfaiv撃 °f hSulator,tCtting of insulator,

J"i"g 
"in"i.""v, 

arcing hom, grading ring' prevt:til.e.1t^l:t:Ifl::;
釘 ng anae“ゝ征いng ntl.I.ひ

胤 16灘甘l高 黒 l証:島fdttittrfi Tl雪 :lr:Si〔盟CableS:Classiflcation,cOnStruc        .     ,  1、  _Lcabれ s:し●SSl■ Catltliら しυu3● 1●
:iふ::詰よ II「 11五:~ζ:ath),pllCnomこ iOn of dieLCtHC 

Ю SSCS,

and capacLnCC,gradmg(c賀  ..^, ″__r_L:^^
;;";#-;''_r*t;na'.t"utf, loss in cables' Selection of cables

rllodule II
Compensation in Power Systems: lntroduction' Concepts of -loafl 

compensatron'

Loadability characteristics of overhead lines' Uncompensated ttansmission line' Symmetrical

fi.., nJJf f*" with asynchronous load' Compensation of lines'

Power Factor I-p.on*."'it-Disadvantages and Causes of 1ow power factor' Methods of

il;; f";Gr* "*"t 
t' Economics associated with power factor'

Module III
TravellingWaves:Productionoftravelingwaves'openctcuitedline'shortcircuitedline'
lineterminatedthrougha.",i,t*"",1inec-orrnectedioacable,reflectionandrefractionatT.
fiiiio;.il-,"""i"-""a ,k;;h'; 

""p"citance. 
capacitor connection at a T-junction,

Attenuation of travelling waves'

Corona: phenomenon una tir""ory of corona formarion' Calculation of potential gracient'

Critical Voltages, Radio and Television interference'

of Power Systerns: The one line diagram, impedance and

qr*,i i"t, changing the base ol per unit quantities' advantages

of per unit sYstem.

Svmmetrical Faults: Fault calculations, purpose of fatLir analysis, short circuit capacity' siar-

;;;J;;i 
"-ttar 

transformation, Transienl is a series R-L circuit'

Module - V
ir"riir"r.i"uf Components and Unsymmetrical Faults: Fbrtesque's Theorem, Significance

:iilHi;::,1.-*;7.";;';;;fi;;""",components' Average 3-phase porver in terms or

symmetrical components, sequence impedances and sequence networks'

Module - IV
Per Unit Representation
reactance diagrams, Per unit

縛

こヽ

Total

Credits
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Ｃ̈ｏｄｅ
Sublect Name&
Titlc

Mainlutt Marls A1lotted        、 HourstVeek

Total

Credits
Theory Practical

ｄ

お

Ｔ

Ｍ
L T

ｍ
ｓｅｍ
Ｍｉｄ
師
耐

Quiz,
Assignment

Ｅｎｄ

Ｓｅｍ
Ｌａｂ耐

EE502C
Computational

El ectromasnetic
70 20 10 loo 3 1 4

Jabalpur Engineering College' Jabalpur

(AICTE Model Curriculum based scheme)

B.Tech. (AICTE) V Sem. (Electrical Engineering)
(w.e.t July 2019)

E e toz (o?e

Module-I: Introduction to Numerical Methods: Electromagnetic Problems, Basic

Numerical Methods, Solution of Algebraic Equations, Accuracy Consideration and

Richardson Extrapolation, Examples

.Module-Il: Finite-Difference Methodr Finite-Difference in one Dimension, A one

Dim"ensional Differential Equation, Finite-Difference in Two Dimensions, Two Dimensional

Capacitance Problem, Open Regions, Generalizations, Determination of Eigen values in One

Dimension, waveguide Mode Example, Numerical Evaluation of tle Determinant, Iterative

Solution Methods

Module-III: Finite-Difference Time-Domain Method: Wave Equation in One Spatial

Dimension, Time Quantization, Initial Conditions, Waves in Two and Three Spatial

Dimensions, Maxwell's Equations.

Finite Element Method: Basic Concept of Finite Elements, Finite Elements in One

Dimension, Linear lnterpolation for Isosceles Right Triangles, Square Elements, General

Triangular Elements, High Order Interpolation with Triangles, Nodal Expansions and the

weak Formulation, Time Dependent Variables.

ModuIe-IV: Method of Moments: Linear Operators, Approximation by Expansion in

Basis Functions, Determination of the parameters, Differential Operators, Integal Operatorc,

Puise Functions, Parallel Plate Capacitor in Two Dimensions, Analysis of Wire Dipole

Antenna, Comparison of FDM, FDTD, FEM, and MoM. Hybrid Computational Methods

Reference Books:

1 . Analltical and Computational Methods in Electromagretics, By R. Garg, Artech
House Publication

2. Computational Methods for Electromagnetics and Microwaves, By R.C Booton,
Jr, John Wiley & Sons

3. Computational Methods for Electromagnetics, By A. F. Peterson, S. L. Ray, and R.

Mitha, IEEE Press

4. The Finite Element Method in Electromagneties, By J. M. Jin, John Wiley & Sons

5. The finite difference time domain method for electromagnetis, By K. S. Kunz & R. J.

Luebbers, CRC Press 6. Field Computation by Moment Methods, By R. F.

Harrington, Macmillan

\\
\y"
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EE502 Computational Electromagnetic

Course Outcomes '

col. Identi$, conventionar and state-of-the-art computarionar electromagnetic techniqucs.
covering analytical, numerical and aslmptotic technique. for sorving 

"o,,,pl",electromagnetic problem.

Co2' Apply electromagnetic wave theories and tools for the electromagnetic application of
wave propagation , radiation , scattering and in particular wireless cornmunication.

co3. Leam & Identifu the basics of Finite difference, finite difference Time domain &' finite element methods for solving Maxwell equation both static and
electromagnetic.

co4. Identify & problem solving for Application of electromagnetic by different methods.

lJ電



」abalpur Engimeering College,Jabalpur

(AICTE MOdel Curnculum based schemel

ら 。fe凸 .ChCt面 Cぶ Enttneenng sem醸
e醸 v

師・e・■」u呼 2o19)

Subject
Code

S睡嘲eCt Name
&Title

Ⅳ質aximtlm Ⅳ正arは Allotted FXours/Wee[<.

To機 1

Credi偲

Theory Fractical
Total
Marks L T PEnd

Sem 剛趙
耐

QuiZ,
Assignment

園
巫
Lab WOrk

Electrical

Ⅳiachincs― II
70 つ

４ 10 30 20 150 3 2 4
EE50J

Ⅳlodule-1:Basic Principles ofThrec Phasc lnduction Ⅳ質otor:

Cons撫」onal det■ls,サpeS― Squirrcl cage,slip範,p五nciple of operaion,production of
rot面埓 mattёtic ield,speed/sliP,rotor cuttёnt and vohage,torttC dCVelopcd,cond■

io五

for max torque,torquc/slip and torquc/speed charactadsics,1通
“
ed mご ●statOr and rotor

宙 nding

Ⅳ質odttle― II:PerfolmancO Anavsiζ  OfThrec Phase lnduction Wlotor:

Rotor circuit model,stttor c畿逓t motor,completc cqu市 4ent circult,κfcrred to ttator,

approxlmate Oqlnvalent clrctl■ ,power iow diagram,cLcle dagrm,no load&b10ck rotor
test,startcrs used u■ th thrcc phase inductlon motor― DOL,auto‐ transお nner,star deltaゞ artcr,

ettect of space harlnonics on perfoll..ance of threc phase mducion motor, cogging and

crawling,differcnt inctllods of speed control,polc dhanging,ゞ ator voltage control,vanablc

frequency control.

Ⅳ獲odule― III:Syndhronous PIachine lヽ Iterllato⇒

Consもmcional detallS,adl・ antagcs of rotatlng ncld, excit“ on system,ENIF equation,

arlnatllre wlndng coil span/pitch factor,dis■ btltiOn or bredi f“ tor,armattlrc leakagc

rcactance,annature reaction m synch■ onous machinc

Sン噴chronous impcdance, cquivalent circlllt証 直 phむor &equ市alent Ckt diagam of

synchronous gcn∝ ator,voltage rcgulation,emf mcthod,mmf metllod,ZPFC/poticr dclta

method,two reacion theo7,torque angle charactcnttic ofsalicnt pole symchrohous machine l

dcternllnation of Xd&Xq,parallel operrations of altcmttor,prOcess of synchoization,

sig亘flcance of synchronizing power cocfflcient,tralasient condit16n of altemttor,SCR

cooling of syn,hronous rnaChinc

Module=IV:Synchronous Machine(MOtOr)
Construction,pmciple of operation,main features of synchronous motor,torquc dcvelopcd,

p。罷 r now cttat10nおr syndlronOus motor,phasor dagrant,cffca of vtti朧 ldd Cllrre■ ,

V&inVorted V cunos,starting of Synchionous motor,HLmting or pllasc swinging,Dampcr

Wi“ing,application ofwnchronOus moto■
lVIbdule― V:Frac饉onal kV′ N質otors:

Shaded Pole Motor,Co― utator motor,AC senes motor,Universal motor,Repulsion motor,

SeⅣo motors,stepper motor

ぃ講 り 、ギ
/ 隕罐



Course Code : 8E503
CourseCategory : pCC
Course Name : Electrical Machines _ II
After completion of this course students will be able to-

―
~

COl: Analyze the performance of three phase induction motor in detaiis.
CO2: Evaluate the narameferc an.4 np-l^*--^- ^- -^r-,-L-^^
C03:Explan applicatlon of special clectric motOrs



」abalpur Engineering College,Jabalpur

(AICTE ⅣIodel Curriculum based scheme)

8redh, cle,tricatt Engineering)Senlesteに v

(W・e.■ July 2019)

rbject
--ode

Subject Name
&Title

Maximum Marks .Allotted nllourslWeek

Total

Credi聰

Theory Practtcal

Total

■lar鳳 L T P鋼
錨ヽ 剛鍮
囃

QuiZ,
Assignment 脚飾

LabヽVOrk

`Eヵ
キ

Power
Electronics 70 20 10 30 20 150 , 2 4

Ⅳ霊oduleI POWER SEヽlICONDUCToR DEVICES
Power Diodes,trallsistors,powcr MOSFET,IGBT,thyristOrs,chracte五

stics,国、―tralDsistor

職 11曹 I鑑 よ胤 肌 亀 燕 よ:露‰ 嵐 :糧選 牌 朧 ∫盟肥 稔 1ド

Юtt°n

ルloduleII CONTROLLED RECTIFIERS
P五nciple Ofphasc cOntrollcd cOnverter operaion,singlc― phase halfwavc,Full●vavc alld semi

群鵜盤脚遮苺艶鍬剰な服酬留器)r circuits,regulated DC powcr supplics

PloduleIII AC VOLATGE CONTROLLERS

oltage cont01lcrs、ャ■th resistivc alld inductivc
、vith resistivc & inductive 10ads, Industrid

)tor conむ ollcr,design OfAC colltrollcr

tglc and thrce phasc cyclo cOnvertcrs

Ⅳ【odulclv DC cIIoPPER

鱗縄肌蝋押:wttn朧:陽淵競増

魂鑑e留:躍馳l獄掘:tottrC出現驚蹴農瞥Ic還隠,Ⅷ滉轟ll雷:invcrtcrs,ulvcrter circuit design

References:
1. M.H.Rashid," power Electronics

publication,l 993.
2. M.Ramsmoorrhy, --An lntroduction

West Press.

Circuit. Devices & Applications,,. person

to transistor their Applications,,, affiliated East_

矛お鑢 ,器棚 鷺よ[明朧ナ[麗:‰i∝t wЦ Ddh"m
S Chdcavalti A,''Fulldalllental ofPOwcr ElcctrOnics and D五

ves'',Dhanpat Rai&cO
κ  r、… Do nL:__"、    、 .     __6 Dr P S Bhimra,''POwcr Electroics'',Khanna Publication.

ヽ
、ぃ
ヽ

へヽ
一■ゾ撃ィ.戦 .曇ヽ
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7 Vcdalln subralnanyaln,"POwer nectЮ 亜cs"New Agc htcmttbnd Rき宙sed II
ed 2006                               ′

8 Randal shaffer,``Fundalllenta1 6fPOwcr ElectrOnics、 、ith MATLAB leaming''2008

List of Expen遍ents:                     、   ′

l SCR chaactOdstics

2 TRIAC characteH■ ics

3 MOSFET charactcristics                         ,
4 1GBT characteristics

5 Tostuψ t"dlffCrcnt伍 gge‖ng clcuis fOr tllyH毅 Or
(a)RcsittOr」 ggcring clrcuit(b)R― C triggcring circuit(C)UJT triggering circuit

6 AC voltage control by using TRIAC&DIAC

7  Analysis Of l― pulsc`し 2‐pulse convcrter with R and L load

8  Analysis Ofthrcc phasc scmi cOnvcrter&ね ll cOnveder νvitla R and R― L load

.   9  ハnalysis ofsingle phasc dual cOnvener

FO Analysis Of single phase cycloconverter

ll Analysis oflmpulse commutated chopper

12 Scrics&pardlel Lverter

13 Speed cOlltrol of single phasc inductiOn motor_

Course Code : EE504
Course Category : FCC
Course Name : Power Electronics
Afier completion of this course students will be able to-

COl: Ability to illustrate the performance and characteristics of various power

semiconductor devices.
CO2: Analysis of various power eiectronic circuits for sin[le phase and three phase

power supply.
CO3: Design and operation of power electronic circuits for various loads and supply.

\\\
!,,-) .
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」abalpur Engineering Cottege,Jabalpur

(.{ICTE Model C;rrr-icunurn base'r seiidi:le)

A.-l9-g:h, (Electrical Engineering) semester: v
(W・ e・■」uly 2019)

Subject

Code
Subject Nalne

&Titte

Ⅳ質aximum Ⅳ質artt Allotted [{ounsllffee[<

Total

Credits

Theoly Fracfical
Total

ⅣIarks L T P

脚
鰤 幽鍮
耐

QuiZ,
AssigIImellt

園
鰤
Lab Work

EE5oJ Control
System

70 20 10 30 ０（′
４ 150 3

＾，
４ 4

Module-I
Modeling of dynamic systems: Electrical, Mechanical and hydraulic systems, concept of

transfer function, State space description of dynamic systems: Open and closed loop systems,

Signal flow graph, Mason's formula, Components of control systems: Error detectors

(Synchros & Potentiometer), Sewomotors (AC & DC), tachogenerators, power amplifier,

stepper motors.

Module-II
Time-domain analysis of closed loop systems: Test signals, time response of first and second

order systems, Time domain performance specifications, Steady state error & error constants,

Feedback conkol actions: Proportional, derivative and integral control.

Modute-III
concept of stabilit1,, Necessary condition for stability, Routh - Hurwitz Stability criterion,

Relative stability analysis, Root locus technique.

ModuIe-IV
Frequency response analysis and stability in frequency domain: Correlation between time and

frequency response analysis. Polar plots, Bode plots, Effect of adding pole and zeros, Nyquist
stability criterion, gain margin and phase margin, Relative stability from Nyquist p1ot,

Frequency domain compensation, lead, lag, lagJead compensation.

Module-V
State space analysis: Concept of state, state space representation of systems, Block diagram

for state equation, Transfei function decomposition, Solution of state equation, Concept of
control lability and obserr abi i ity.

REFERENCES:
o I.J. Nagrath and M. Gopal, "Control system Engineering", New Age Intemational.

c K. Ogata. Modem Control Engineering. PHl.

o B.C. Kuo, Automatic Control systems, PHI
. Gopal M., Control System : Principles & Design, TMH.
o N.K. Sinha, Control Systems, New Age Interaational

o Stefani, Shahian, Savant, Hostettex - "Design of feed back control System's", Oxford

Press 
i- rW {.^- t\L.'--,.p).1\.:,- i '-'1j1\ (\' '---



O B S Mankc,(`Lincar cOntrOl system with卜
4ATLAB Applicを■iOn'',Khanna Pμ b

LIST oF EXPE麹Ⅳ霞ENTS:

。  Time rcsponse ofsccOnd order systcm

o Ch征∝t6五stics of synchrOs            .  ´
O  Effcct Of fecdback On servomotOrs

e DctcllllinatiOn oftrallsfer鈍
ctiOn OfA― C servOmOtOr

O Detenninat10n oftransfer nlll。
1。n OfD_C motor

O Forlllulation OfPI&PDcOntroler alldsttdyOfdOscdЮ
OprcspoiscsofIゞ alld IInd

order dttamt SyStems.

C"*nru C"d* : 88505
Course Category : pCC
Conarse Narme : Comtnoi Systoma
After completion of this course students will be able to_

cotr: Model the electrical, mechanicar and hydraulic system to obtain treir kansfer
fi.rnction.
CO2: Determination of time response and frequency response of first and second
order systems aad steady state enor.
CO3: Estimate stability using Routh_Hurwitz criteria and state space analysis.

:愛
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」abalpur Engineering College,Jabalpur

OttICTE MOdel Currζ culum based scheme)

3.イecゝ .(Electrical Enginee壼 ng)Semester V
(w.e.f" .Iuly 2019)

Sutrject
Code

Su明ect Nalne
&Title

Ⅳ質aximum Ⅳ質artt Ailotted HoursAVeek

Total

Credits

TheoⅣ Fractican
Total

Mar魅 L T P
園
』 幽鰤
岬

Quiz,
Assignment

熙
鍮
Lab VVork

[FttO子

Industrial
training /
Intemship
eva"luation

60 40 100 う
ｚ 1

The student shall go to an lndustry at the end of fourth Semester during summer
break and shall prepare a report on the Practical Training undergone there. He has
to present the report in fifth semester and assessment will be done by committee of
two members (Headed by H.O.D. of the Department).



Jabalpur Engineering College,Jabalpur
(Declared AutonomOus by ⅣIP Govt.,Afrlliated to RCPV,BhOpaり

(AICTE Model Curriculum Based SCheme)
Bachelor of Technology(B.TeCh・ )V Semester(Industrial&Production Engg。)

w.e.f. JulY 2017-18 batch

lcin M00C as welifo1 0EC
Note:Dcpartmcnta1 30S w‖ l dccidc Hst ofthrcc oplonat sublcOs thosc al

Li■ oF Open Elect■e Course‐ I

S No
Subject

Code
Subject Name

1 IP502A Mebology & Qualiiy Control

2 IP502B Sequencing & Scheduiing

3 IP502C Productivity Managemenl

1
‐ 1

To(al

Marks

Contact Hours Per Week

Total

CreditSS No
SubJect

Code
Category

Code
Subject Name

M axlm 1lm lViarKs Antlilcu

Theory Practical

L T P
End
Scm

NIid Sem.
f,l,xem.

Quiz/
Assignme

Ilt
End Sem

I′ab

Vヽork

1 BT521 HSMC Engineering Economics and Management 1()
3

3

2 IP502 OEC Open Elective - I 1()
3 I

4

3 2 4

3 IP503 PCC Tool Engg. & Machine Tools
３〇

一

３０ 3 2 4

IP504 PCC Metal Cutting Science
１〇

一

１０ 3 2 4

5 IP505 PCC Work Str-rdy & Ergonomics

6 IP407 DLC/PI Industrial Training/lnlernship Evaluation
2 l

Total 100 50 150 1

4

7 IP508 1)1´C
Sc111l oarning PIcscntation

(SWAYAMパ P「 El′/M00C)

NSS/NCC/Swachhata Abhiyan/Rural Outreaoh Qualilier

Permitted lo oDt for n
(Minor Speoiaiization

raximum two additional courses in subiect code IP508 for the aw

L). 

-

Additional Course fbt Honours ol Minot Specializalion

HSMC Humanili€s Science nnd Matugerial Co rse

OEC Open Eleclive Colrse (lnterdisciplinary)

P(C Professional/Progmmrne Cor. ConBe

Dul′ Pl Digital Leanring CoN:€s/Projed and lnlenrship

M00C su● cctS Sha‖ bctakcn witll pcrmisSon of HOD/Coordin・ ator

ダ 豚

L・
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Module■ 1

」abalpur Engineettg College9 Jabalpur

7. MpdqJ6-2

tvlarket Stuctue Pcrfect Competitions Imp€rfect- Monopolistig O[igopoly, duopoly sorbent features
ofprice d€termination and vaious maket conditions.
De.mand Foreoasting and cost Estimdion Chracteristics of For€casts, ForBcasting Horizons; Steps to
Forecasting Forccasting Methods, Seasoaal Adjustmelrti, Forccasting Perfoniraicc l,leasures, 

'Cost

Estimdio& Eleheob of cost, Computatioa of Mderial Variancis Break-Even Analysis.
Modulc -3
Introduction: corccPt, Devclopmqf, application atrd scope of Industrial Managernent. pmductivitv:
Dcfinition, measurrurcnt, productivity inde:<, types ofproduction systetrL Industrial Ownership.
Modirlc -4
.Mrnagemc,nt Aspccts, Functions of Mamgem€nt, projest Management, Value Engine€ring, project
Evaluatioq work simplificcion - proc"ss-ihats-and Aow ai'ag&*, producion e-tanning-becisioi
Makhg.
ModuL -5
Inventory Control: Inventory, Cosg Detcrministic Models
Quality Contol: Process contol, SQC, Controf charts, Single, Double and Sequential Sampling
Introduction to TQM.

i: TEXTBOOKS:
l. ki;"Ipi; ;M-"g"-ent by Tripathy and Reddy
2. Mechanical estim4ion and costing T.R Banga & S.C, Sharm4 lTth edition 2015
3. EngineerinE Economy, Riggs JI. Mc€mw Hill, 20(D
4, Engineering Economy, Thuesen H,G. pHI 

; 2002

g.擢こh。
醐

[霊躍 苗1選 聰 c前 e針釘 .=)A■6TE
OV・ ,■ July 2019)

1、 Lイ 成

呻ｍ
SubJtt N●me&
Title

Mrximum Msrks Allottcd Hours/Week

―

　
●
‰　鋼

Theory Practical

Total

Marks L T P瞭
Ｓｅｍ

Mid Sem
MST

Qu場
Assttμm●nt

End Sem Lab Work

8754
Engineering
Economics and .

Management
70 20 10 100 3

alld Law bf indirerence Cu"

ECOnomics, and ApplicatiOnsWelfare Analysis,

REFERENCEBOOKS:

2.Basics



:燿 ・

COn: Understand the key management concepts, principles and contribution by

Counse Code , OT52L
Counse Category : HSMC
Course Name : Engineering Economics and ManLgement

After .completion al this course students will be able to- : '

different Management thinkers.

CO2: Analyze and design organization for effqctive management.

CO3: Application of modem management techniques.



_ Jabalpur Engineering College, Jabalpur (M.p)
Programme: B.Tech. Industrial &Production Engineering (v-semester) AICTE

Course Objective:
. To learn about various measurement tools and their applications.
r To explain Statistical Process Control.
o To learn about Process Capability and Sampling plans.

Course Content:

METROLOGY & QUAI-TTY CONTROL
(IP-s02)

Module I
. General concept of measurement: Definition-standards of measurement, Errors in

'measurement, Limit-gauging, various systems of limits, Fits and tolerance. Interchangeability,
Tolerance analysis in manufacturing and assembly, ISI and ISO system. Basic principles and
design of standards of measuring gauges, Tvpes of gauges aad their design, Taylors Principal,
Accuracy and precision, Calibration of instruments, Principals of light interference,
Interferometer, Measurement and calibration. Tolerance analysis in manufacturing and assembly.

Module 2
'Linear and angular measurements: Slip gauges, Micrometers, Dial garrges, Surface plates,
Comparators Mechanical, Electrical. Pneumatic and optical comparators, Angulal measuring
instruments-Sine bar, Angle gauges, Sprit level, Autocoll.imators, Clinometers, Measurement of
straightness, tlatness, squz[eness, roundness, and symmetry inspection ol screw threads and
gears.

Module 3

Meaiurement of surface Iinish and measuring machines: Surface finish-Definitions. types of
surface texture. Surface roughness measurement methods. Visual inspection, S..rface roughness
blocks, Averaging Instruments, Profile-meters, Pneumatics and replica, Measr.rrement of run out
and concentricit_v. Length bar measuring machine. Optical projection, Comprators, Tool makers
microscope. Inspection of Screw threads and gears, Measurement of straighiness. flatness,
roundness. squareness and symmetry.

Module 4

Statistical Process Control: Basic Discrete and Continuous distributions. Measures of central
tendency. Vtriability and shapes, Sampling, Size and Central value theorem, Control chart
structwe, Process plotting and stability, Study of out-of-control evidences, Defect detection and
prevention. Use of control charts in evaluating past, present and future trends; Variables and
Attributes. Concept of Control Charts, Types r.rf Control Charts, Control Charls fr-rr Attributes, p

Chart, np Chan. c Chart u Chart, Control Charts for Variables x Chart, R Chart.

Module 5

Process Capabitity and Sampling Plans: Introduction, Variation in Process, Types of
Variations. Factors Contribuling Variations ,Analysis of Process Capability, Acceptance
sampling. Advantages and limitations of sampling inspection, Sampling methods, Single, Double
and Multiple sampling plan, Operating Characteristic cuwe, Producer Risk and consumer Risk.

Qualit), indices tbr acceptance sampling plans, Average outgoing quality limit (AOQL),
Characteristics of OC curve, Characteristics of good sampling plaa,.

省 .(・

, ■

Credits: 4 IP-502 A Metrolosy &qualitv control L:3,T:1,P:0

ル 3~‐



References:
1 . ASTE.Handbook of Industrial Metrology'PHl Publications'

2. Jain.R.K.Engineering Metrology' khanna Publications'

3. Gupta.l.C.A Text book of Engineering Metrology'Dhanpat Rai and Sons'

4. Gaiye.G'N-Metrology for Engineers'Elbs Publications'

5. Rajput.R'K.Engineering Metrology and Instrumentation'S'K'Kataria&Sons'

Course Outcomes:
a,t the completion of this course, students should be able to

Mapping of Course outcomes (COs) with Program Outcomes (POs):

%

calculatc itS and T―

measurement methods.

cvJuatc control ChartsおI Varl坐墜 翌 12堕 墜 CS

sh4e,Doublc and Mu11

Course
Outcome

P01 P02 P03 P04 Ｐ０５
　

一３

P06 P07 P08 P09 P010 P011 P012

1 1 0 0 0 0 1

C01 1 1 2 1

C02 1 0 1
う

４ 3 1 0 0 0 0 0 0

C03 0 0 1
う
４ 2 0 1 1 0 0 0 0

C04 0 ，^
４

う
‘ 1 , 1 0 1 1 0 0 1

C05 l 1
う
４ 2 2 2 1 0 2 1 1 1



- programme : r..rtrl"H,l1,-,Ttril#:#f ';l;a'xJils;?emester) ArcrE

Credits: 4 IP-503 Tool engineering and machine tools

Course Objective:
. Provide knowledge about Basic Features and Kinematics of Machine Tools.
. Explain design of metal working tools.
. Explain principle and Desigrr ofjigs and fixtures.
o Explain Gear generation process Gear finishing process.

. Mould Design and Acceptance Tests.

Course Content:

TOOL ENGINEERING & MACIIINE TOOLS
(rP-s03)

Module 1
'Basic Features and Kinematics of Machine Tools: Features of basic machine tools,

Construction and operation, types of machine tools, Machine tools motion, and transmission-
rotation in to rotation, Rotation in to translation, Kinematical-structures of machine tools,
Elementary, Complex and compound structwe.

\todule 2

Design of Metal Working Tools: Design of press working tools, Press working terminology,
Types of press working dies, Principle of metal shearing in press working operation, Design of
Shearing, Piercing and Blanking dies, Press tool shearing operations, Bending, Forming and

Drawing dies, Embossing, Coining and Spinning operations, Metal working defects.

Module 3
Design of jigs and fixtures: Principles of Jigs and Fixtue Design, Locating and Clamping,
Principles of location, Locating devices, Mean Locators or centraiisers, Tlpes of clamping
devices, Strap clamps, Hinged clamps, C clamps, Quick acting clamps, Elements of Jigs, Tlpes
of Jigs, Drilling jigs, Tlpes of &illing jigs, Milling Fixture, Elements of Milling Fixtures,
Classification of Milling Fixtures, Tuming Fixtures, Grinding and Broaching Fixture, Materials
for Jigs and Fixtures, Usefirlness ofJigs and Fixtures.

Module 4
Gear Cutting: Gear generation process: Gear Shaping, Gear Hobbing, Gear finishing process:

Gear Shaving, Gear Burnishing, Gear Grinding, Gear Lapping, Gear Honing.
Broaching: Broaching machines, Broach terminology, Types of Broaches, Method of
Broaching. Thread production methods: Thread chasing, Thread Rolling, Die Threading,
Thread Tapping, Thread Milling, Thread Grinding.

Module 5
Polymer and Composits: lntroduction, Plastic processing, lnjection, Compression and Blow
moulding, Extrusion, calendming and thermoforming, moulding of composites, Dies and mould
design for plastics aad rubber parts.

Powder Metallurgr: Production of metal powders, Compacting and Sintering.
Mould Design and Acceptance Tests: Common Instruments used in alignment tests, Test
procedures, Installation and Leveling, Testing the quality of Grinding and Bearing surfaces,
Testing the main Spindle for running, Axial slip, Alignment between two axes, Parallism
between an axis and a surface.

嫁 ケ

L:3.



References:

l Mehta N K Machne Tool Design and NurneHcal Contr01 TⅣ Ⅲ  Publications

2 Scn G C,Bhattachava_A,P五 nciplcs of Maclunc Tools New Ccntral Book Publicaions

3 Donaldson Tool Design TNIH Publication

4 Jaln K C.A Text Book ofProduction Engineerhg PHI Publication

5 Jmaa,Selaon&seth Fundamentals ofMctal Cuihg and Machne Tools.New Agc
Publications

6  Sharma P C Production Engineenng S chand Publications

T00L ENGINEERING&WIACIIINE T00LS LAB
ぽ ‐503)

List of Experiments

1 . Draw Kinematical-structures of machine tools.

2. To study Complex and compound structure of machine tools.

3. To study Principle of metal shearing in press working operations.' 4., Design of Shearing, Piercing and Blanking dies.

5. Jigs and Fixture Design.

6. To study Gear generation process.

7. To study various Performance parameters ofTtuead generation methods.
8. To study various methods of Powder Metallurgy

Course Outcomes:
At the completion of this course, students should be able to

C01 Explain about Basic Features and Kinematics of Machine Tools.

C02 Desigr metal working tools.
C03 Design iigs and fixtures.
C04 Explain Gear generation process Gear finishing process.

C05 To do Mould Desiga and Acceptance Tests

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

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

C01 2 1 1 1 1 1 0 0 1 0 1 1

C02 2 2 3 0 3 1 0 1 0 1 0 1

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

C04 1 1 0 0 3 0 0 0 0 0 0 1

C05 1 0 ｊ^
1

（５ 0 0 0 0 0 0 1

一
　

　

　

　

　

・



Jabalpur Engineering College, Jabalpur (M'P)

) Programme: B.Tech. Industrial &Production Engineering (v-Semester) AICTE

Course Objective:
To leam about various machine tools and their applications

Course Content:
METAL CUTTING SCIENCE

(IP-s04)

Module 1

Principles of metal cutting: Geometry of single pointed cutting tools, types of cutting tool, tool

signature & nomenclature, Orthogonal and Oblique cutting, Measurement of cutting force,

Merchant circle and force analysis of single point orthogonal cutting, Cutting tool material,

Mechanism of cutting and chip formation, Tlpes of chips, Tool Fai1ure,.

Module 2
Tool Life and Thermal aspect of cutting: Heat distribution, Shear plane temperature in' 

, orthogonal cutting, Determination of tool temperatue, Tool life equation, Effect of process

parameters on tool life, Tool life tests, Mechanism of tool wear, Tlpes of tool wear, Economics

of Machining Process, Machinability.

Module 3
Cutting Fluids: Types of Cutting Fluid, Composition of Cutting Fluid, Selection of Cutting
Fluids, Method of applying cutting fluid, Benefits,

. Lathe: Lathe- specification, Components & accessories, various operations on lathes, Lathe
parameters, Cutting speed, Depth of cut, Capstan & Turret lathes, tooi layout, Machining time
calculation, Metlods of Screw production.

Module 4
Mitling: Working principle, classification, Specification, Accessories & Attachment, Milling
Cutters, Elements of plain milling cutter, up milling and down milling, Thread milling, Universal
dividing head, Indexing Methods: Direct Indexing, Plain or Simple Indexing, Comporurd
lndexing, Differential Indexing, Angular Indexing, Machining time calculation.

Module 5
Shapers: Classification and Specifications, Principle parts, Quick retum mechanism, Shaper

operations, Cutting speed, Feed, Depth of cut, Machining time calculation.
Drilling: Classification & specification of Drilling Maqhines, Work holding and Tool holding
devices, Drilling Machine Operations, Machining time.

I R"f"."r"".,
1. Groover MP; Fundamentals of modem manufacturing; Wiley lndia
2. Kaushish JP; Manufacturing processes; PHI
3. Boothroyd G, Ifuight WA; Fundamentals of machinirg and machine tools; CRC-Taylor ard

francis
4. Mruroz J and Oswald PF; Manufacturing processes and systems; Wiley Ildia;
5. Boston; Metal Processing.
6. Hazra Chowdhary; Workshop Technology.Il
7. Lindberg - Materials & Processes of Manufactwe.
8. Work shop technology by Raghuvanshi-Vol-Il
9. Production Processes by HMT

二)イイ 崚

l credits:4    1P‐ 504                  ⅣIetal cutting sciellce



Course Outcomes:
At the completion ofthis couse, students should be able to

И

COl 19

C02
C03 ⊆■iOnS Ofmilling machlne
C04 e,and OperatiOns

C05 Ao4yr" Tool Wear, its variables and estimation of tool life.

Mapping of Course outcomes(COS)With PrOgram OutCOmes eOS):

Course
Outcome

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

COl 0 1 1 2 1 1 1 0 0 0 0 1

C02 0 0 1 1 1 1 0 0 0 0 0 0

C03 0 0 1 2 う
´ 0 1 1 0 0 0 0

C04 0 0 今
ι 1 0 1 0 1 1 0 0 1

C05 1 1
う
ι 2 1 2 1 0 う

ん 1 1 1



Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.TECH Industrial &Production Engineering (V-Semester) AICTE

Credits:4   1P‐ 505      Work studv and L:3.I  P:2

Course Objective.'
o To be familiar with work study procedure and its application
o To learn about human factor engineering.
o To leam about basic procedure of method study.
. To be familiar with Job Evaluation process and Merit Rating.

Course Content:

WORK STI]DY & ERGONOMICS
(rP-s0s)

Module I
Work Study: Purpose of Work Study, Objectives, Procedure, aad Applications of Work Study,

, Prerequisites of conducting Work Study, the human factor in the application of Work Study, The
influence of working condition on work study.
Human Factor Engineering: Objective of Ergonomics, Applications of Ergonomics, Man-
Machine System, Characteristics of Man-Machine System, Classification of Man-Machine
System, Working environment, Workplace design.

Module II
Method study: Method Study definition and objective of Method Study, Basic procedure,
Process Analysis, Process Chart Symbol. Selection ofjqb, Various Recording techniques like
Outline Process Charts, Flow Process Charts, Man Machine Charts, Two handed Process Charts,
String diagram, Flow diagram, Multiple activity chart, Simo, Cyclographs and Chrono-
cyclographs, Critical examination, Development, lnstallation and Maintenance of improved
method, Principles of Motion Economy ,Therbligs, Micro motion study, Memo motion study.

Module III
Work Measurement: Introduction & Definition, Objectives and basic procedure of Work
Measurement, Time study, basic procedure, equipments needed, Methods of Measuring time,
Selection ofjobs, Breaking a job into Elements, Numbers of Observations, Perfonnalce Rating,
Rating Procedure Allowances, Calculation of Standard Time, Predetemrined motion time system

GMTS), Method time measurement (MTM).

Module IV
Job Evaluation and Merit Rating: Concept and objectives of Job Evaluation and Merit Rating,
Job Evaluation Methods, Different Methods of Merit Rating.
Wage Incentive Plans: Requirement, Objectives of Wage lncentive Plans, Types of Wage
Incentive Plans.

Work Sampling: Basic procedure, determining time standards by Work Sampling, Procedure
for selecting random observations, Work Sampling errors.

Module V
Display Systems and Controls: Display- Types of display, Visual display, Quantitative display,

Qualitative display, Representational display, Alphanumeric display, Types of controls,
Selection of control, Control resistance, Relationship between controls and displays, Use of
ant}ropometric data.

,'* -.,.nr*x r€ffit'
l.E.



Reference:
1. ILO; work-study; International Labour Organization
2. Barrnes RM; Motion and Time. Study, Wiley pub
3. Currie RM; Work study; BIM publications
4. Megaw ED; Contemporary ergonomics; Taylor & Fracis

5. Ml,nard; Hand book of Industrial Engineering.

WORK STUDY&ERGONOMICS L_4B
(IP‐505)

LIST OF EXPERIMENTS :

2. Preparation of two handed process chart.

. 3. Preparation of Multiple Activity chart.

4.' Preparation of flow process charts on activities in Workshop/ Laboratory/Office .

5. To conduct time study of the bulb holder assembly operation for the existing method .

6. Determination of time standard for a given job using stopwatch time-study.

7. Preparation of man-machine charts for an existing setup and development of an improved

process-

8. Determination of time by MTM.

Course Outcomes:
At the completion of this course, students should be able to

COl Understand work study procedure application 41q! itq pbjsct[v1-
C02 eUt" to pt"p-" now process chart, Man Machine Charts, Two handed Process Charts,

Strine diasram, Flow diapram
C03 UnaeistanO Job Evaluation and Wage Pl@
C04 Use Applications ofwork M,asurement md、 vork sampl聰
C05 To catt out micro mo■ on響1l memO motion analysis

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

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

COl 1 3 1 1
つ
４ 1 0 0 1 0 1 0

C02 3 2 l
う
‘ 3 0 0 1 0 0

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

C04 1
う
ι

う
ι 1

う
ん

う
４ 0 0 0 0 0 0

C05 1 1 1 1 2 つ
， 0 0 0 0 0 1

ゾ



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) V Semester (Information Technology)

′■■0

S No
Subject

Code
Category

Cod e
Subject Name

Maximum Marks Allotted

Total
Marks

Contact Hours Per Week

Total

Credits

Theorv Practical

L T PEnd
Sem

Mid Sem,

Exam.

Quiz/
Assignme

nt
End Sem

Lab
Vヽork

1 BT521 HSMC Engineering Economics and Management 3 3

2 IT502 OEC Open Elective - | 3 l 4

3 IT503 PCC Computer Network 3 4

4 11504 PCC Operating System 3 2 4

5 IT505 PCC Data Base Management System 3 2 4

11407 DLC/PI Industrial Training/lnternship Evaluation 1

Total 350 150 1

7 DLC ScliLcarning Prcscntation
(SWAYAMバ PTEIノM00C)

4

NSSNCC/Swachhata Abhiyan/Rural Ouireach Qualifier

Additional Course for Honours or Minor Specialization
Pemitted to opt fbr maximum two additional courses in subject code IT508 for the award ofHonours
(Minor Speciaiization).

Note: Departmental BOS will decide list ofthree optional subjects those are avaiiable in MOOC as well for OEC.

List of Open Elective Course - I
S No

Subject
Code

Subject Name

1 IT502A Automata and Compiler Design

2 11502B Computer Graphics and Multimedia

3 IT502C Management Information System

HSMC Humanities Science and Mana8erial Course

OEC Open Elective Cou6€ (Iflterdisciplis6ry)

PCC Profe$ional/Proenmme Core CouBe

DLC′Pl Digrlal Leaming CouBevProject atrd Intemslnp

= 1 credit l hOur T■loHJ(T)-l Crcdt 2 hour Practical (P) = 1 credit

.Prrncrpar
/abalpur Engin€ering Co eg

Jahalpur - 482 0ll (M.P.)

イ ∫ ′

subjects shall be taken with pelmission of HOD/Coordinator'

イ徹郡
:卜

.



Jabalpur Engincering College,Jabalpur

(AICTE Model Curriculum based schene)

Bachelor of'Engineering ("([l EE I ITIaP) Semester: v
(w,e.f. July 2019)

卜項axinlll m Ⅳ【arks Allotted HoursAVeek

To(al

Credits

Theory

肉 ii

il

Practiral
Total
Marks L T P

Ｅｎｄ
輸

Lab Work

Utrodule - 1

lntroduction to Engineering F.conomics and lv{anagerial Econornics Concept of Eftlcioncy' }:"y lt
il;iii'',;i;J;i't, or il"'n"na,-i,,fpiv und Gw of Supply incliflercnce Cuwes, Budget Lirie,

Welfare Analysis, Scope of ]"h;"g;[i Economics, 'Iechniquet and Applicatitxs of lvtanagerial

Economics.

Module - 2
Market Structure Pert-ect Competitions lmperfeet - Monopolistic' Otigopoiy' duopoly sorbent

features ofptice determination anrl variotrs nrarket conditions

DemandForecastingandcostEstim{t;CnChaiacteriSticsofForecasts.ForecastingHorizons,Stepsto
Forecasting, Forecasting Metho<ts, Seasonal r\djtrstments' Forecasting Performance Measures' Cost

g;irnution]'gl"rn"nts ot:cost, Conrp-rtation of Material Variances Break - iiven Analysis'

ffiiJi:r-,"t", concept, Deveropnrenr, appiication and scope ot I,dustriar Management- productiviry:

I)efinition, measurement, prorructJiiy iitrex' types olproiuciion system' tndustrial ownership'

Hf":Hl, Aspects, F.uuctions c[ ]ranagement, project rvranagernenr, value Engineering, Project

F_valuation. work simplificatio, -";;.r";il;'rnd ilo* diagr"ams, Protluction Planning' Decision

Making.

Module - 5

il;";;;; -ontrol: 
Inventory, cost' Detenninistic Models 

-

Quality Control: p.o."tt 
"on"ot" 

id";""t;r 
"h"rts' 

Single' Double an<'l SeqLrential Sampling'

Introduction to TQM'

TEXT BOOKS:
iTrir.irf", 

"iftr"nagernerrl 
h; I rioaLhv and Reddy 

^ ^ ^,
, iui;,.'n|.,t;"i;';i;'^ion on'r *o""- i * BangaIsc Sharmr'rtheJ."n 20Is

J. ;;;;;;""nornv, Rig'gs i I \leti:rw Hill' 2002

,. g"if,r""ri"g Economy, lhuesen H'G PHI 
' 
2002

i11l#3},:' ?3ffI;u""t^o-(oncepts'Application'Xll Dcvcropment Robersl'ttsier-rhomson

.:) I ,tr N_ s.*- _,-
\,i

SubjeCt

Code
Subject Name
&Title

回
跡
幽
鍮
酎

辟象 1

Engineering
Economics
ancl

lv{anagement

70 20

一 ―

― ―
|



しご

Coutte Cod`   :   oT521
Course Categow  :    HSMC
Cottrse Name     :      Ellgillee『 ing Econontics and Nttanagelncllt

んη″οο″′ル″ο4げ
`力

おω″お。Srク″′おw″ ι
`夕
bル わ́     ′

C01:Urlderstand thc kcy mallagcmcnt concepts,principles and collt五 bution by

direrentレ lanageltlelll thinkers

C02:Alaalyze md dcsign organlzation For emcctiv

C03:Application ofinodcl■ l managemclll tccllniq



B.Tech.FIFrH SEDEESTER α即 ORPIIAT10N TECHNOLOG■ つ

I T 5 o v Cob t x e l,,t ;,''E9WE CONTENT (AICTE Julv 2019)

StIB.

CODE
SUB,NAⅣE L T P PIAX.

ル螂 S
CREDITS

関『節θtハ Automata and Compiler
Desiqn

3
|

′
一

lntroduction: Alphabets, Skings and Languages; Automata and Grammars, Deterministic flnite

Automata (DFA)-Formal Definition, Simplified notation: State transition graph, Transition table,

Language of DFA, Nondeterministic finite Automata (NFA), Equivalence of NFA and DFA, Minimization

of Finite Automata, Regular expression, Regular Grammar, Regular languages, closure properties of

Regular languages.

Context free grammars, Properties of context free languages. Pushdown Automata: Non deterministic

push down automata: Definition of a push down automata, the language accepted by a push down

automatia, Push down autotnata for context free languages, CFG's for PDA, Deterministic Push down

'automata and Deterministic Context free languages.

Compiler Structure: Compilers and Translators, Various Phases of Compiler. Lexical Analysis: The role

of Lexical Analyzer, A simple approach to the design of Lexical Analyzer, Implementation of Lexical

Analyzer. The Syntactic Specification of Programming Languages: CFG, Derivation and Parse tree,

Ambiguity, Capabilities of CFG. Basic Parsing Techniques: Top-Down parsers with backtracking,

Recursive Descent Parsers, Predictive Parsers, Bottom-up Parsers, Shift-Reduce Parsing, Operator

Precedence Parsers, LR parsers (SLR, Canonical LR, LALR)

lntermediate Code Generation: Different lntermediate forms: three address code, Quadruples & Triples.

Syntax Directed translaiion mechanism and attributed definition. Translation of Declaration, Assignment

control flow, Boolean expression, Anay References in arithmetic expressions, procedure calls, case

statements, postfi x translation.

V: Run Time Memory Managemenl Static and Dynamic storage allocation, stack based memory allocation

schemes, Symbol Table management. Code Optimization and Code Generation: Local optimization,

Loop optimization, Peephole optimization, Basic blocks and flow graphs, DAG, Data flow analyzet,

Machine Model, Order of evaluation, Register allocation and code selection

References:-

. Louden, "Compiler construction", Cengage learning .

. Alfred V Aho, Jeffrey D. Ullman, ''Principles of Compiler Design', Narosa.

. AV. Aho, R, Sethi and J.D Ullman, "Compiler: principle, Techniques and Tools', AW'

. Michal Sipser, "Theory of Computation', Cengage learning.

' H.C. Holub, 'Compiler Design in C", Prentice Hall lnc'

. Hopcroft, Ullman, 'lntroduction to Automaia Theory, Languages and Computation", Pearson Education-

. KL.P, Mishra and N,chandrasekaran, ''Theory of compuier science : Automata, Languages and

Computation",PHl.
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,lst of Experiment

l W五tc a progran fOr excctt thc Det∽面五stic F血 tc Automata(DF→ .The prOgram shOuld
able tO accept an Ⅲ llt sung,and able tO result as ACCEP]配 D/NOT ACCPTED Desigll a
DFA 37hich acccpts ittut sing only if thc pattcm c g.'abd,is avttlable h the mput

Sなmg  EXanple :Pattem “abc" IP sthg : “xyabcP"   ACCEPTED 1/P s● ng :
``abxsc'' NOT ACCEPD 1/P sing:``abc'' ACCP‐

D
2 Design a lexical analyzer fOr given language and thc lexical analyzer should ignore redundant

spaces,tabs and ncw li“s.■ should dsO ignOre cOmments NthOugh the sフ
nttt Specinctton

平誠eS that identincrs can le arbh面 l,long,yOu may resdctthe len」h tO some rcasOnable vduc
Shulate thc sante m c langua多

3' write a c program to identifu whether a given rine is a comment or not.
4. Write a C program to recogni2s strings under ,a,, ,a*b+,, ,abb,.

5' write-a c program to test whettrer a given identifier is varid or not.
6. Write a C program to simulate lexjcal analyzer for validating operators.
T knplemeat the lexical anaryzer using JLex, flex or other lexical anallzer gene*ting tools8' write a C program for implementing the fimctionalities of predictive parser for the mini

language specified in Note 1 .

9. Write a C program for constructing ofLL (1) parsing.
10. Write a C program for constructing recursive descent parsing.
1 1. Write a C program to implement LAIR parsing,
12. Write a C program to implement operator precedence parsing.
13. Write a C program to implement prograrn semantic rules to calculate the

expression with digts, + and * and computes the value.

Automata and Compiler Design ( tT 5O2A)

co 1. tllustrate the concept of Automata and compirer Design and minimization of finite
. Automata.

(Q 2' Formurate using cFC's for pDA and NpDA concept arso define push down Automata.
C0 3. To understand compiler structure and basic parsing techniques.
cO 4. Classify intermediate Code Generation Techniques-
co 5. Exprain Run time memory management and data flow anaryzer machine moder.

expres」On that tよcs an

凝



ffi oRMATToN TEcrrNoLoGY)

tinsn OlrrgNT (CBGS w.e.f. Jutv 2019)

f,r$r*:l
lntroduction to raster scan displays, Pixels, frame buffer, vector & character generation,

random scan systems, Graphics Primitives, Display devices, Display file structure, Scan

Conversion techniques, line drawing: simple DDA, Bresenham,s Algorithm, Circle Drawing

Algorithms. Scan line polygon fill algorithm, boundary-fill and flood-fill algorithms

fvb*dell.2D 
transformation: Translation, Rotation, Scaling, Shearing, Reflection. lnverse

Transformation, Homogenous coordinate system, Matrices Transformation, composite

Transformation. windowing & clipping: world coordinate system, screen coordinate system'

Viewing Transformation, Line clipping, cohen sutherland, Midpoint Line clipping algorithms,

PolygonClipping:Sutherland-Hodgeman,Weiler-Athertonalgorithms'

rdilettt
3D transformations: translation, rotation, scaling. Parallel & Perspective Projection,Types of

Parallel & Perspective Projection. Hidden surface elimination: Depth comparison' Back face

detection algorithm, Painters algorithm, z-buffer algorithm. curve generation, Bezier and B-

spline methods.

,noJ,lslY
Basic lllumination Model, Diffuse reflection, Specular reflection, Phong Shading Gourand

shading, ray tracing, color models like RGB' YlQ, CMY' HSV'

ldr*--v' 
lrJumeaia System: An lntroduction, Multimedia hardware, Multimedia System Architecture'

Data & File Format standards. i.e RTF, TIFF, MlDl, JPEG, DlB, MPEG,Audio: digital audio'

MlDl,processingsound,sampling,compression'Mdeo:Avi'3GP'MOV'MPEG'compression

standards, compression through spatial and temporal redundancy. Multimedia Authoring '

Suggested Reading:

''1. D<inald Heam and M.P. Becker "Computer Graphics' Pearson Pub'

2. Rogers, "Procedural Elements of Computer Graphics"' Tata McGraw Hill

3 Foiay Vandam,Feiner,HugheS tCOmplter Graphics P‖ nciple&Practice・ ,Pearson Pub

ル



‐‐
1:ヨE:

I Sinha and udai,"COmputer Graphicst Tata Mccraw HⅢ

5 Parekh“Pttnciples of Mu“ imedia'Tata McGraw H‖ :

6 Prabhat k Andleigh,Kiran Thakral,“ Multimedia System Design“ PH!Pub
7 Shuman“ Muttimedia in ActiOn",Cengage Leaming

(:T,502B)
Computer Graphics and Multimedia

C0 1. Calculate and determin,
c0 2. co m pa re,u,,o,. .,,0 0,,,'rlu,lIffi :ffiJtTil 

a rso rithm s'

C0 3. ldentiry basic illumination models.
40 4. lnterpret and recognize the various multimedia formats.



魚INFORMAl肛ON TECINOLOGY

Jf So_Copth E
eounsr CoNTENT (AIECT w.e.f. July 2019)

SUB.NAⅣE

MANAGEMENTlNFORMAT10N

SYSTEM

flcdq$ t rr.rionnrATroN sYsrEM AND oRGANlzATloN

Matching the lnformation System Plan to the Organizational Strategic Plan - Identifying. Key Organizational Ob.iective an

Processes and Developing an lnformation system. Development - user role in systems Development Process

Maintainability and Recoverability in Sysiem Design

tltplule I REpREsENTATIoN AND ANALYSIS oF sYsrElu srRUcruRE \,,
Models for Representing Systems: Mathematical, Graphical and Hierarchical (Organization Chart, Tree Diagram) - pf'l

lnformation Flow - process Flow - Methods and Heuristics - Decomposition and Aggregation - lnformation Architecture -

- lnferences and uncertainty - ldentifying lnformation needed to support Decision Making - Human Factors - Problem

characteristics and lnformation System Capabilities in Decision Making \
-\

pl4dr.lr v rnron rATtoN sYsrEl[ APPLIcATIoN

Transaction Processing Applications - Basic Accounting Application - Applicaiions for Budgeting and Planning - other

use of lnformation Technology: Automalion - Word Processing - Electronic Mail - Evaluation Remote Conferencing and

,raphics - System and Selection - Cost Benefit - Centralized versus Decentralized Allocation Mechanism.

(6drig , ot atoPtulENT AND MAINTENANcE oF lNFoRl'lATloN sYsrElus 9

systems analysis and design - system development life cycle - Limitation - End User Developmeni - Managing End

users - off- the shelf software packages - outsourcing - comparison of different methodologies.

TEXT BOOK:

1. Laudon K.C, Laudon J.P,.Brabston M.E, l'Management lnformation systems - Managing the digitalflrm", Pearon

Education,2004

REFERENCES:

1l Turb`I E FI Potter R E1 lhtrOduction to lnfomatiOn T

2. Jeffrey A.Hoffer, Joey F,George, Joseph s. valachich, "Modern systems Analysis and Design', Third Edition, Prentice

Hatt'2002 
Management lnformation System (lr 5o2c)

(]O 1. ldentiry key organizational objectives and processes for developing an lnformation system.

CO 2. Analyze the models for the representing systems.

cO 3. Determine and identifY information needed to support decision making.

CO 4. Development and maintenance of information systems.

sUB.CODE L T P ⅣLヽX.

PIARKS
CREDITS

IT502ε 3
■
■ 4

App‖ cation of System Representation to Case Studies

n餞短Lれ :‖ sYSTEMS,lNFORMAT10N AND DECiS10N THEOF

lnfornation Theory_lnfornation Content and Redundancy―



B.E, FIFTH SEMESTER (INFORMATION TECHNOTOGYI

COURSE CONTENT (CBGS w.e.f. July 20f)

Wd,ulcl Importance of computer networks, broadcast and point to point networks, Local
area networks and wide area networks , Introduction to ISo-oSI reference model, TCp/lp
reference model , function of each layer, interfaces and services, Protocol data unit, connection
oriented and connectionless services, service primitives, comparison of TCp/lp and ISo_osI
reference model, Novel Netware, Arpanet ,X.25

nddzn" Data-Link rayer: - Data link layer design issues, framing , flow & error control ,
physical addressing, stop & wait protocol ,Go back N ARe ,selective repeat ARe,
piggybacking and pipelining ,HDLC LAN Protocol stack-Logical link control and Media
Access Control sub layeq IEEE 802.2 LLC Frame format Data link layer in the internet, Serial
line IP and Pont to point protocol

I'ndalcul MAC layer Protocols- , static and dynamic allocation , pure and slotted ALoH /A protocols, carrier sense multiple access, persistent and non persistent csMA, EEE \ ( {
standard 802.3 and Ethernet,8O2.3cabling IEEE 802.4, IEEE 802.5, FDDI wireless LAN , N
Zigbee, Bluetooth, 6lowPan, Comparison of wired and wireless LAN, WIMAX \\

rna/rr.lcrv rhe Nefwork layer- logical addressing, class full & classless addressing , \
address mapping ,packet delivery & forwarding. unicast routing protocols , multicast r
routing protocols, Routing algorithm-Least cost, Dijkstra's, Bellman-ford, congestion - \
control algorithms, Intemetworking devices, Introduction to Intemet protocol Ipv4 & Ipv6 q

V Tramport layer-Transport services , Process to process .delivery, UDp ,TCp
,congestion control , quality of service , Integrated sergices, Differentiated services LAN-wAN
Desigr and implementation-Configwing TCP,/IP, using IP configure, ping command , study of

LAN , study of intemetworking devices an d their configuration* switches,
hubs, Bridges, routers and Gateways

References:-

1 . "Local area networks ", Forouzan, TMH, 1st edition

2. "Computer Networks" - Tanenblaum ,PHI Leaming.

3. "Computer Networks" ,N Olifer and V Olifer ,Wiley publication

■

カ

SUB.CODE SU8.NAME T P MAX.MARKS CREDlTS

IT 5D3 Computer Networks 3 2
角



4."Computer Communications & Networking Technologies"-Michael A. Gallo & William M.
Hancock -Cengage pearsen publications.

5."Computer Networks: Protocols, Standards and Interfaces"- By Black, PHI leaming pub.

Suggested List of Experiment:-

1.'Establishment and configuration of LAN

2. Color coding standard of CAT 5,6,7 and crimping of cable in RI-45

3. StudyofWAN

4. Case study of STOP AND WAIT Protocols

5. Study ofsliding window protocol

6. study of IEEE 802.3 , 802.4 ,802.5

7. Study ofFDDI

8. Study of basic networking commands like ping, ipconfig, etc

9. Case study ofva rious Routing Strategies

10. Case studies ofvarious Network Topologies

i 1 . Establishing & studying the various parameters of a home LAN Network

12. Study of IOS of routers

1 3 . Configuring routers, bridges and switches and gateways

Computer Networks (lT 503)

CO 1. Infer the importance of computer networks and l5O-OSl reference model'

cO 2. Compare various logical link control protocols'

c0 3. outllne standard, 802.3 and Ethernet technology.

co 4. ro classify logical addressing mode and introduce internet protocol (lPv4 &lPV6).

CO 5. tllustrate TCp, UDp protocols with configuration implementation of internetworking devices.

鼈

機
ξ
ヽ

よ

卍
一
　

・

一．
●



E.Tech. FTFTH SEMESTER (INFORMAION TECHNOTOGY)

COURSE CONTENT (AICTE w.e.f. July 2019)

SUB.CODE SU8,NAME T P MAX.MARKS CREDITS

lT56Lt Operating System 3 z 4

nql.alg I Introduction to Operating System: Evolution of Operating System Types of Operating

system Batch Processing, Real Time, Multitasking & Multiprogramming, time-sharing system'

Operating system services, Operating system structure, System Call & System Boots, Operating

system design & Implementations, System protection, Buffering & Spooling.

ff,1Julg II Process Management: Basic concepts of CPU scheduling, Scheduling criteria,

Schedul.ing algorithms, algorithm evaluation, multiple processor scheduling. Process concept,

operations on processes, tkeads, inter process communication, precedence graphs, critical

section problem, semaphores, classical problems of synchronization. Deadlock problem,

deadlock characterization, deadlock prevention, deadlock avoidance, deadlock detection,

recovery &om deadlock, Methods for deadlock handling.

W&ile III Memory Management: Concepts of memory management, logical and physical

address space, swapping, Fixed and Dynamic Partitions, Best-Fit, First-Fit and Worst Fit

Allocation. Virtual Memory Management- paging, segnentation, and paging combined with

segmentation. Cache Memory Organization, demand paging, page replacement algorithms,

allocation of frames, thrashing, demand segnentation.

ldilolV File Management: File systems: What is a file, user view of files, file types and file

operations, file types in Unix and Microsoft, file operation commands, file access rights, file

storage management, Inode or FAT structure, file conhol blocks, root file system, directory and

file paths, blocks, impact of block size selection, contiguous allocation, chained and indexed

allocations, lmpact of allocation policy on fragmentation, mapping file blocks on the disk platter,

cylinder, disk access control and scheduling

fVff,lrlu v Input Output management & Security: Issues in human centric, device centric and

computer centric Io management, input output modes, programmed Io, polling, intemrpt mode

of IO, various types of intemrpts, intemrpt servicing, priority interrupts, interrupt vectors, direct

. .memory access @MA) mode.of transfer, setting .up DMAs, device drivers, intemrpt handling

using_ device drivers, buffer management, device scheduling, disk scheduling algorithms and

policies, Role of operating System in security, Security Breaches, System Protection, and

Password Management.

Case study: Linux, Unix, Window XP

Text Book:



l Tanenbaum“ Modem Opcrating Systcm"PHI Lca ming。           ・

Reference Booヽ :

l M.Flynn``operating Systems'' Cengage Leaming

2.Silberschaセ ,''Operating system'',ヽ Villey Pub

3 Dhamdherc,''Systcm PrOgrammhg and Opcrating Systcm'',TMH

4 Stu4''Operating System Principles,Desi帥 &ApplicatiOns'',Cengage Learning

5 0perathg System:Principle and Dcsign by Pabitra Pal chOudhury,PHI Learning

Suggeste,List Of Expe」ment:―

l PЮgram to inlplement FCFS CPU scheduling algorithm

2 Program tO implement SJF CPU scheduling algOri姉

3 Progranrl to implemcnt P● Oriy CPU Schcduling algOrithm

4 Pro.Oram to implement Round Robin CPU scheduling algOnthm.

5 Program to implement classical hter proccss cOmmunication prOblё
morOducOr cOnsumer)

6 Prograrn to implemcnt classical inter process cOmmunicatiOn prOblemFeader WHters)

7 Program to impゃ ment Clas● calintcr proccss cOmmunicttiOn problemomhg PibsOphcs)

8 Program to implcmcnt FIFO page rcplacemcnt al.● OH姉 .

9 PrOgam to implement LRU page replaccment alg。
ゴ血

10 PrOgTttn tO implement LFU page replacement

lll Program tO implement Optimal page replacehent      ‐

Operating syste品
 (l〒 504)

`01  To intrOduce various types of os and its servicesC0 2  TO analytte and discuss various cPu scheduling algOrithms

C03  To give overview Of deadlock preventiOn′
avoidance and detectiOn techniques

`o4 T。
"mpare variOus memory managementtechniquesco5  TO understand the■ le systenl and variOus lo management techniques

lm
l ‐・ ● :



B.Tech.Fifth SemeSter(lNFORMAT10N TECHNOLOGY)

COURSE CONTENT(AiCTE w.e.f.July 2019)

SUB.CODE SUB.NAME L T P MAX.MARKS CREDlTS

lT SSS DATA BASE MANACEMENT

SYSTEM

3 2 4

Modde l Basic Concepts: DBMS Concepts and architecture Introduction, Database approach v/s Traditional tile
accessing approac[ Advantages of database systems, Data models, Schemas ard instances, Data
independence, database users and DBA.

{ncLrle U' Data models and their Comparison, Entities and athibutes, Entity Sets, Relationships, Extended E-R
Features Defining the E-R diagram of database Relational Data models: Domains, Tuples, Attributes,
Relations, apd Integrity constraints. Key (super key, candidate key, primary key, foreign key, and referential
kev)

賤越証 Ⅲ :s蹟面躍ed Query Language,Rel“onal Query languages Rclationa dgebra,Rehional」 gebFa
operations like select, hoject, Join, Division, outer union. SQL: DDl, DML and their commands, Aggregate
function, nested subquery, views in SQL, join Data retrieval queries, accessing SQL from programming
language.

l*frJulg- fVr Database Design Data Base Design: Introduction to normaliiation, Normal forms, Functional
dependency, Decomposition, Dependency preservation and lossless join, multivalued dependencies.

Itfiar,leVr Transaction Processing Concepts: - Transaction System, Testing of Serializability, Serializability of
schedules, conflict & view serializable schedule, recoverability, Recovery from hansaction failures. Log based

recovery. Checkpoints deadlock handling. Concurrency Control Techniques: - Concurrency Control, locking
Techniques for concurrency control, time stamping protocols for concurrency control, validation based

protocol, multiple granularity. Multi version schemes, Recovery with concurrent transaction. Introduction to
Distributed databases, data mining, data warehousing.

Tert Books:

l) Database System Concepts, Silberschae, Korth and Sudarshan

2) Fundamental of database system by Elmasri / Navathe the Benjamin / Cunnings Publishing company inc.

Reference:

3) Data Base Management System by C.J. Date

4) Data Base Management System by Ullman

5) Data base design by Gio Wiederhold. McGraw Hill

6) Fundamental of Data Base Management System by Leon & Leon, Vikas Publishing House Pvt. Ltd.

7) Oracle 9 Database Administration Fundamental-I, Volume I, Oracle Press,TMH.

c0 1. Understand the various data models.

c0 2. Apply the different operations over the relations using various queries'

C0 3. Obtaining the normalized relation by using different normal forms'

C0 4. Recognize the concurrency control techniques'

筵
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(AICTE Model Currirulum Based Schemc)

& Data Sciencc)

S No
Subjert

Code
C8te80ry

Code Subject Name

Maximum Msrks Allotted

't'otel

Marks

Contact Hours Pcr Week

'I'otel

Crcditc

Iheory Prscticsl

I
End
Sem

Mid Scm.

Exam.
Quセ′

Assignment

End
Senl.

Lab

Work
1 B「 511 HSヽ4C Prolessional Ethics 100 3 3
2 A1502 ()E(1 Elcctive l

3 1 4
4 A1503 PCC Dccp Lcaming

3 2 4
3 A1504 PCC Data Science

3 2 4

つ A1505 PC(. Digital & Wireless Conrmunicalion
3 2 4

A1407 DLC′Pl lndustrial Traini.g (Viya)
2 1

150
1 8

7 A1508 DLC SWAYAM NPTEυ MOOC
8

NSS′NCC/Swacmata Abhiyal1/Rura1 0utrcach ualiflcノ‐

Addi(ronal Course for Honours or Minor Specialization
Pentutted t0 0pt For maximum thee additi6

●on)

Jabalpur Enginccrillg Coltege, Jabalpur
(Dlrlured Autonomous by Ml, (;oyt., AIfiliated to RCpV, Bhopal)

ｌ
ｌ

ヽ

′

／

Bachelor of Tcchnology (B.Tech.) V Semester (Artiliciat

which students have already done in IV Sem.

Open Elec● ve Courscs I

S No SubJect Code  l         ,ublect Nnme

1 Al502A lProbability and Random Process
2 A1502B Theory OfComputation
3 A1502C lnformat on「 he9「 y&COd ng

PEC: Professional Elective (Branch Specific), OEC: Open Elective Cou^e (lnterdisciplinary), pCC:
Courses/Project and lntemship, MC: Mandatory Cources

I hour Tutorial (T) - I credit

Profbssional Core Course, DLC/pl: Digital Leaming / project lntfirship

2 ‐
1

Dean (Academlcs)
Jabalpur En!lnaerlng College

Jabalpur (M.P.)

HSMC Humanities Scie"i and Manag alGurs-us
(,E(] Open Elective Course

PCC Prof essional/programme Core Course
1)LC′ Pl 0日い|い arnng couses/Ptted andJnけ nshp

″
ト



JABALPUR ENGINEERING COLLEGE,JABALPUR(PIP)
(BaSed On AlCTE Model Curricululll based scheme)

B.Tech V Sem(AI&DS)
COURSE CONTENT

(W.e.■ July 2021 0nwards)

Subject
Code

Subject Name&

Titie

Maximum Marks Allotle d Hours/Week

Total

Credits

Theory Practical
Total

Marks L PEnd
Sem
Mid
Sem
MST

QuiZ,

Assignmellt

End

SeIIl

Lab
Vνork

BT-511
Professional Ethics

70 10 3 3

Module l.HUMAN VAl uES:

Morals,values and Etlucs lntegnty‐ Work E■ ics― Senice Learning Ci宙 cs vtte― respect for others―
Living pcacehlly― Caring― Shanng― Hones■y― Courage― Valuing time― Coopcrat10n― Co面 ●■にnt―
Empathy― Self Conidence― Cllaracter― Sphtuality― Introduc● 。n tO Yoga and meditatlon for
prOfessiOnal excellellce and stress nlanagement

MOdme■ :ENGINEERING ETHICS:

Sensors of Enginee五 ng Ethics― Va■eり of moral lssues― Types of lnquiリ ー Moral dllemms― MOral
autonomy― Kohiberg's theory― Gllligan's theory― COnsensus and COntroversy― MOdels of ProfcssiOnal
r。les― Theones about五 ght acion― selfinterest― Custonls and Reli」 on― USes of Ethical TheoHes

Module HI:ENCINEERING AND SOCIAL EXPERIMENTAT10N:

Engineehng as Expc五 mentatiOn ― Englneenng as responsible Expcdmenters ― COdcs of Ethics ―A
balanced Out100k on La、v

Module IV:SAFETY,RESPONSIBILITIES AND RIGHT:

Safety and Risk― Assessment Of Safety and Risk― Risk Beneit analysis and Reduchg Risk― Respect
for AutlloHty― C011ective Bargaining― COnidenia‖y― COnlict of interest-Occupat10nal C五 me―
ProfessionJ Rights― Employee R■ ghts― lntellectuJ Propett Rlghts(IPR)― Disciminatlon

Module V:GLOBAL ISSUES:

Multma● onal Corporatlons ― Env■ronmcnt Ethics ― COmputer Ethics ― Weapons Dcvelopment ―
En」■cc五ng as Managers― COllsul●ng Entteers― Englnee五 ng as Expert Witnesses and AdvisOs―
Moral Lettbrship― Code ofCOnduct― Corporate social Rcsponsibility

TEXT 300KS:
l Mike W Martin and Roland Schmzlnger,``Etlllcs ln Englneemg'・ Tata Mc― Graw Hill New Delhi,2003
2 Go宙ndaranlan M,Nataralan S,Senthll Kunlar V S,``En」 neenng Ethics'',Prentice Ha■ ofhdia,New
Delbl,2004

ReFerences:
l chanes B Fedderrlam,“ En」neenng Ethics''Pearson Prcl

1



2.Chanes E. Herris Michael S. Pritchard and Michael J. Rabins "Engineering Ethics - Concepts and
cases" Leaming, 2009.
3.John R Boatright, "Ethics and the conduct of Business" , Pearson Education New Delhi 2003.
4.Edumund G Seebauer and Robert L Barry, "Fundamental of Ethics for Scientists and Engineers",
Oxford University Press, Oxford 2001.
5.Laura P. Hartman andjoe Desjardins, "Buisness Ethics: Decision Making for Personal Intigrity and
Social Responsibility" Mc Graw Hill Education India Pr4 Ltd, New Delhi 2013.
6.World Community Service Cente, "Value Education",Vethathiri publication, Erode 201 l.

COURSE OUTCOMES: Upon completion of the course, the student should be ablc to apply ethics

in society, discuss the ethical issues related to engineering and realize the responsibilities and rights
in the society.At the end ofthe course the student will be able to

col Understand Human Values

co2 Apply Engineering Ethics.

C03 Apply Engineering as Social expectation.

C04 Assess Safety and Risks.

C05 Deep Perception ofGlobal Issues.

YY,",fu"."
Jabalpur (M.P.)



JABALPUR ENGNEERINC COLLEGE,JABALPUR(MP)
Established in 1947 as Goverllment EIlgineerillg College,Jabalpur

(Declared autonomous by Govt.of lν l.P.in 1998)

(B TeCh V Sem(AI&DS)
COURSE CONTENTS w. e. f. July 2021

Module-I: Probability Axioms of probability conditional
Probability Bay's theorem discrete and continuous random variables, Moments, Moment generating
functions Binomial, Poisson Geometric, uniform, Exponential and neural distribution.

Module-II: Two-dimensional Random, Variables
Joint distributions, Marginal and conditional distributions Covariance correlation and linear
regression, Transformation of random variables, central limit theorem (for independence and
identically distributed random variables)

Module-III: Random Processes
classification stationary process Markov process, Markov chain poisson process, Random telegraph
process.

Module-IV: Correlation .nd spectral densities
Autocorrelation functions, cross correlation functions and properties, power spectral density, cross
spectral density properties.

Module-V: Linear system with Random Inputs
Linear time invariant system, sytem transfer function, linear systems with random inputs, auto
corelation and cross correlation function of input and output
Books:
l. Probability and Random Processes By S. Palaniammal, prentice Hall,201I
2. Probability theory and Random Processes By K. Mergu CBS publisher.

Course Outcomes:Upon successful completion ofcourse students will be able to:

Dean(Academics)
Jabalpur Engineering cO‖ ege
Jabalpur(M.R)

Subjecr

Code

Subject Name&

Title

lllarimum lllarks Allotled Hours/

,Veek

Total

Credits

Theory Practical Total
Marks

L T P

End

Sem
Mid

Sem Mst
Quiz,

AssignmeIlt

End

Sem
Lab

νVork

A1502A Probability and

Rardom Process
1

Basic understanding of probabilities and various tlT,e of
distributions.
Understandlng of conditional & point probabli″, vanOus,

Developing concept of spectral density aDd system transfer
function

罐



SubieCt

Code
Subject Name&

Title

Maximum Mark Allotted Hours/

Week

Total

Credits

Theory Practical Total

lνrarks

L T P

End
Sem
Mid
Sem Mst

Quiz,
Assignment

Elld

Sem
Lab
VVork

A1502B Theory of
Computatiotr

3 1 4

JABALPUR ENGINEERINC COLLEGE,JABALPUR(MP)
Established in 1947 as Government Engineering College,Jabalpur

(Declared autonomous by Govl.ofM P.in 1998)
COURSE CONTENTS w.e.f. July 2022

Module-I Introduction of Automata Theory

Examples of automata machines, Finite Automata as a language acceptor ard translator, Types of Finite
Automata: Non Deterministic Finite Automata (NDFA), Deterministic finite automata machines,
Equivalence of NDFA and DFA, minimization of automata machines, 2 way DFA. Moore mealy machines,
composite machine, Conversion fiom Mealy to Moore and vice versa.

Module-Il: Regular Expressions and Languages:

Arden's theorem. Finite Automata and Regular Expressions, From DFA's to Regular Expressions,
Converting DFA'S to Regular Expressions, Properties of Regular Languages, The Pumprng Lemma for
Regular Languages, Applications of the Pumping Lemma Closure Properties of Regular Languages,
Decision Properties of Regular Languages.

Module -III: Grammars:

Tlpes of grammar, context sensitive grarnm:r, and context ftee grammar, regular grammar. Derivation
fees, ambiguity in gmmmar, simplification of context ftee grammar, conversion of grammar to automata
machine and vice versa, Chomsky hierarchy of grammar, Eliminating null and unit productions. Chomsky
normal form and Greibach normal form.

Module-IV: Push down Automata:

example of PDA, determhistic and non-determidstic PDA, conyersion of PDA into context free grammar
and vice versa, CFG equivalent to PDA, Perinet model.

Module-V: Turing Machine:

Techniques for construction. Universal Turing machine Multitape, multihead and multidimensional
Turing machine, N-P complete problems. Decidability and Recursively Enumerable Languages,
decidability, decidable & undecidable languages, Halting problem of Turing machine & the post

Jabalpur(MR)

correspondence problem.



Books:

L John E. Hopcroft, Rajeev Motwani, Jeffiey D. Ullman, "Introduction to Automata Theory
Languages and Computation", Pearson Education, India.

2. K. L. P Mishra, N. Chandrashekaran "Theory ofComputer Science-Automata l.anguages and
Computation", Prentrce Hall of India.

3. Harry R. Lewis & Christos H. Papadimitriou,, "Element of the Theory computation ,,, pearson.

4. Cohen, D.I. and Cohen, D.I., "Introduction to computer theory,', Wiley.

Course Outcomes:

Upon successful completion ofcourse students will be able to:

C01 lllustrate conceptual knowledge of switching and finite automata
theory & languages.

C02 Develop concept of abstract models of computing such as NFA,
DFA, PDA. Turing
machine and to check their power to recognize the languages

C03
Interpret rigorously formal mathematical methods to prove
properties of languages,
grammars and automata.

C()4 Classiff types of grammars, simplification and norrnal form and
P. NP problems.

Dean (Academlcs)
Jabalpur Englnecrlng College

Jabatpur (M.p)



Subject

Code

SubJect Name&

Title

}{aximum Mark5 Allotted Hours/

Week

Total

Credits

Theorv Practical Total

iνlarks

L T

Ｅｎｄ

Ｓｃｍ

Mid
Sem Mst

Quiz,
Assigtrmellt

End
Scm
Lab

νVork

A1502C
Information
Theory Atrd

Coding

70 3 1 4

JABALPUR ENGINEERINC COLLEGE,JABALPUR(MP)
(BaSed On AICTE Modei Curriculum based scheme)

B.Tech V Sem(AI&DS)
COURSE CONTENT         ぃ .e i July 2023)

Module -I
Source coding: A logarithmic measure of information, Average mutual information and entropy,
Information measues for continuous random variables, Noiseless coding theorem, codilg ior
discrete memoryless sources, Discrete stationary sources, The Lampel-Ziv algorithm, Coding for
analog sources, rate distortion function.

Module -II
channel capacity and coding: The converse to the coding theorem, Chamel models, charurel
capacity, Achieving channel capacity with orthogonal Signals, Channel reliability functions, Random
coding based on M-ary Binary-coded signals, Practical Communication systems in tight of
Shannon's equation.

Module -III
The Noisy-channel coding theorem: Linear Block codes, The generator matrix and the parity check
matrix, some specific linear block codes, Cyclic codes, Decoding of linear block codes, bounds on
minimum distance ofthe linear block codes.

Module -IV
convolutional codes: Basic properties of the convolutional codes, The transfer function of a
convolutional code, optimum decodrng of convolutional codes- The viterbi algorithm, Distance
properties of binary convolutional codes, other decodrng algorithms for convolutional codes,
Practical considerations in the application ofconvolutional codes.

Module -V
complex codes based otr combination of simple codes: product codes, concatenated codes, Turbo
codes, The BCJR algorithm.
coding for Bandwidth-constraint channels: Combined coding and modulation, Trellis coded
modulation.

ヵbttl樹:塊営Lge
Jabalpur(MP)



References Books :
1. Simon Haykrns: Communication Systems, 4th Edition, John Wiley.
2. J. G. Proakrs: Digital Communications, McGraw Hills
3. B.P. t athi: Modem Analog and Digital Communication System, Oxford University press
4. R. G. Gallager: Information Theory and Reliable Communication, John Wiley and Sons
5. A. J. Viterbi and J. K. Omura: Principles of Digital Commrmications and Coding, McGraw Hill

Series.
6. U. Madhow: Fundamentals of Digrtal Communication, Cambridge University Press.

Course Outcomes:
Upon successful completion ofcourse students will be able to:

C01 Understand various source coding algorithm.
co2 DcscHbe channcl capaciけ

C03 Translate noise channel coding theorem.
co4 Understand various types ofthe convolution codes.

co5 Execute complex codes based on combination of simple codes.

\/7 (7,
I \---'-'-"'---

Dean lAcademlcs)
Jabalpur EnElneerlng College

Jabatpur (M.p.)



JABALPUR ENGINEERING COLLEGE, JABALPUR (MP)
Established in 1947 as Government Engineering College, Jabalpur

(Declared autonomous by Goyt. of M.P. in 1998)
B. Tech V Sem (Al & DS)

COURSE CONTENTS w. e. f. Julv 2021

Module- I
Basics ofneural networks, perception algorithm feed forward and Back propagation Networks, idea
ofcomputational units. Mc Culloch Pitts unit and threshold logic unit, Linear perception, perception
Ieaming algorithm.

Module-U
Feed Forward network, multilayer Perception, Gradient descent, Back propagafions Empirical risk
minimization, regularization auto encoders.

Module-III
Convolutional networks, convolution separation, verity ofbasic convolution firnction, stmctured
outputs, Data types, Le Net, AlexNet.

Module-IV
Recurrent Neural Networks Bidirectional RNNS deep recurrent N/w, Recursive Neural Network
the long short time memory &amp; other gated Recurent Unit.

Module-V
Deep Generative models, Boltznann Machines, Restricted Boltzmann machines, machines
introduction to MCMC and cubbs seeping gradienl N/W Deep Boltznann machines. Deep
Boltzrnann machines, application ofdeep leaming in speech recognition
Books:
(1) Deep leaming MIT, Press 2016 By Ia Good fellow, Yoshna Brangio
(2) Fundamental of deep leaming By Nikhil Budeima, O&#39;Reilly publication
(3) Make your own neural network By Tariq Pashid

Course outcomes: Aftcr

Subject
Code

SubJect Name&

Title

llaimum Marks Allotted Hours/

Week

Total

Credits

Theorl Practical Total

Marks
T

Ｅｎｄ

Ｓｅｍ

Mid
Sem Mst

Quiz,
Assignment

End

Sem
Lab

Work

.ヽ 1503 Deep Learning 2

outcomes: Of student will be able to:
COI Undcrstand basic concept ofdccp learlllng

C02 Knowledgc Ofdeep learnhg algorithm

C03 Understanding C■lN m in real world application

―                n



List of Experiments (AI504 L)

l. Implementation of different activation fimctions to train Neural Network. using Matlab
2. lmplementation of different leaming Rules.

3. Implementation of Perception Networks
4. Implementation of adaline network for system ldentification
5. Implementation of the Madaline networks

6. Pattem matching with different mles.
7. Project related to application ofmachine leaming in health care

8. Project related to application of machine leaming in business analyics.
9. Pin point implementation ofapplication ofdeep leaming in sports analltics.
10. Deep leaming project in Time series analysis and fore casting.

I l. Generate generic Python code for deep leaming Networks ..

12. Create and Explore Data store for image classificatior using deep leaming .

{/"""$*,
Jabalpu, Engtncerlng Collega

Jabatpur (M.p.)



JABALPUR ENGINEERING COLLEGE,JABALPUR(MP)
(BaSed On AICTE Modei Curriculum based scheme)

B.Tech V Sem(AI&DS)
COURSE CONTENT        (w.e.l July 2023)

Modulel: Introduction:

Introduction to Data Science - Evolution of Data Science Data Science Roles Stages in a Data
Science Project Applications ofData science in various fields Data Security Issues.

Module II: Data Collection and Date Pre-Processing:
Data Collection strategies - Data Pre-Processing overview - Data cleaning - Data lntegation and
Transformation - Data Reduction - Data Discretization.

Module III: Exploratory Drt. Analltics:
Descriptive statistics - Mean, Standard Deviation, Skewness and Kurtosis Box plots - pivot Table
- Heat Map - Correlation Statistics - ANOVA.

Module [V: Model Development:
Simple and Multiple Regression - Model Evaluation using visualization - Residual plot -Distribution Plot Polynomial Regression and pipelines - M"usu.., for tn-sample Evaluation -Prediction and Decision Making.

Module V: Model Evaluation:
Generalization Error - oulof-sample Evaluation Metrics Cross Validation - overfitting - under
Fitting and Model Selection - Prediction by using Ridge Regression - Testing Multiple iarameters
by using Grid Search.

Suggested Books:

Jojo Moolayil, "Smarter Decisions : The lntersection of loT and Data Science,,, PACKT, 2016.
l. Cathy O'Neil and Rachel Schutt , 

..Doing Data Science", O,Reilly, 2015.2. David Dietrich, Barry Heller, Beibei yang, ,,Data 
Science and Bii data Analytics,,,

EMC 2OI3
3. Raj, Pethuru, "Handbook of Research on cloud Infrastructures for Big Data Amlytics',,

IGI Global.
411●psllpadhai onc10unhlabs in7cottrscsldata―scicncc

Subject
Code

Subject Name&

Title

\Iaximum \Iarks Allotte.l Hours/

Week

Total

Credits

Theory Practical Total
Marks

L T P

End

Sem
Mid

Sem Mst
Quiz,

AssiglrmeDt
End

Sem
Lab
VVork

A1504 DATA SCIENCE 2

10



COURSE OUTCOMf,S:

At the end of this course, the students will be able to:

List of Experiments:- AI503L

I . Write R - Progamming to plot various charts ard graphs. You have to consider minimum two popular data
sets and draw all the statistical observations.

2. Write a python Program to apply EDA oD atly two
interpretations. Use matplotlib library of python
interpretation.

popular data sets and piovided your analysis
along with other librades for the analysis

ａｎ
　
ｍ

3. Write Python prcgam to implemert K-Means using inbuilt python Library. Also, write your own progam
to iDplement K-Means without using the inbuilt function. Conpare and co[trast the rcsults.

4. write a python program to implement a spa,, Filter using Linear Regression and K-NN. Use a popular
dataset.

9.

Write a q^hon Progam to Scrapping the web using suitable API. Crcate a usable dataset for classification
aod clustering purpose.

Write a Python Program to implement Filter and Wrappers.

write a Python Prognm to implentent Decision Trees, RaDdom Forests The inbuilt functions should not
be used for the implementation.

Write a python Progam to implement Sitrgular Value Decomposition and principal Component Analysis.
Use any popular data set.

write a python Program to exftact the friendship details ofyour face book account as social network Graph
and represeut in various visual forms.

write Python Program using Bokeh 2.1.1 realize the all the basic principles ofdata visualizatioD.

Coosider any popular dataset and present complex visualization principle usiug Bokch 2.l.l.

６

　

　

７

０

　

　

１

col Demonstrate proficiency with statistical analysis of data.

co2 Build and assess data-based models.

co3 Execute statistical analyses with professional statistical software.

co4 Demonstrate skill in data management.

cos Apply data science concspts and methods to solve problems in real-world contexts and will
communicate these solutions effectively.

h (Academics)

.,abalpur (M,P,)

{/



JABALPUR ENGINEERING COLLEGE,JABALPUR(Ⅳ lP)

(BaSed On AICTE Model Curriculum based scheme)
B.Tech V Sem(AI&DS)
COURSE CONTENT      (w e i July 2023)

Module-I: Analog & Digit.l Communication

Analog Modulation, Sampling Theorem, Digital Modulation, AM Modulation, FM Modulation,
Phase Modulation, Demodulation techniques, PCM Basic, ADM, DM, DPCM, PPM, PAM
quantizatron in PCM

Module-Il: Communication System

Overview of communication and information theory, coding- Shannon fano and halffrnan, LZW
coding, Communication protocols in brief, Decoders - Viterbi Decoder, Redundancy coder - decoder

and advanced decoders in trends.

Module-lIl: Mobile Communication

Mobile communication, block diagram, protocols and channel. Introduction to mobile
communication Block Diagram, Transmitter, Base Stalions, Roulers communication, protocols,
channels, and multi path channels, path loss, Fading, etc.

Module-fV: Wireless Communication

Wireless communication, Advanced Modulator and Demodulators, Overview of TDMA, FDMA,
CDMA, WCDMA and OFDMA. Different Generations of 3G/4Gl5Gi6G of wireless communication
system and advancement in technology rn mobile, radio and wireless Communication.

Module-V: Communication System & Standards

Advance Wireless System and Communication Standards Like MPEG - 4, MPEG -7, JPEG- 2000,
AII Audio, Speech coders, MP3,H.264, G.711, G.722, etc.

Reference Books:
1. Fundamentals of Wireless Communication: David Tse and PramodViswanath
2. Principles of Mobile Communication : Gordon L. Stiiber
3. WIRELESSCOMMLTNICATIONS : AndreaGoldsmith
4  Wireless COmmunication Principlcs and I

Jabalpur Eng;neer:ng cO‖ ege
Jaba:pur(M.R)

Subject
Code

SubJect Name&

Title

!Iaximum Marks Allotted Hours/

Week

Total

Credits

Theory Practical Total

iヽlarks

L T P

Elld

Sem
Mid

Sem Mst
Quiz,

Assignment
End
Sem
Lab

νlork

A1505
Digltal And

Wireless

Commullicatioll

3 4



Course outcomes:

After completion ofcourse, student will be able to:

co1 Understand basics concept of Digital modulation techniques
LUI Comprehend statistical multipath channel modes and path loss.
co3 Kaowledge ofcapacity of various wireless channels.
co4 Analyze the diversity in wireless channels.

co5 Elaborate various wireless systems and standards,4G, 5G

List of Eroeriment:-AI502L

I . Verification of sampling theorem.

2. Generation and detection ofPCM signals

3 Determine the response ofofdelta modulation

4. Analysis ofresponses ofASK

5 Analysis ofresponses of PSK

6. Experiment on time division multiplexing and other access techniques.

8. Study of4c and 5G communication System

)-A\J/ \/1\-
. Deair (Academlcst
Jabalpu, Englncc nA Colie.!

Jabatpur (it.p.)



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) V Semester (Mechanical Engg.)

I hour lecture (L) = 1 2 hour Practical (P) : I credit

MOOC/DLC Courses IMOOC subjects shall be taken with permission ofHoD/Coordinator

9 -s e1ilffi<Jc-_=
Jabalpur Engkreering Colte g.

Jabalpur - 482 011 (M.F.)

201

S N0
Category

Code
Subject Name

Maximum Marks Allotted

Total

lMarks

Contact Hours Per Weok

Total
Credits

Theorv Pr{ctical

L T P

0■■7JCtt

Code End
Sem

Mid Sem,

Exam.

Quiz/
Assignme

nt
End Scm

Lab
Work

1 ME501 HSMC Entrepreneurship and Management
Concepts

3 3

2 ME502 OEC Open Elective - I 70 3 1 4

3 ME503 PCC I.C. Engines 3 2 4

4ヽE504 PCC 'l'urbo Maohines 3 2 4

S 卜ИE505 PCC I)vnamics ol Machines 10 3 2 4

ME407 DLC/PI Industrial Training/lnternship Evaluation 2 1

Total 150 1 8

7 イヽ1〕 508 DLC ScliLcalning Prcscntation
(SWAYAMNPTEL/M00C)

4

NSS,4.,trCC/Swachhata Abhiyan/Rural Outreach QuaHflCr

Additional Course for Honours or Minor Specialization
Pcrrlitcd to opt for maximum t、 ⅥЭ addition7al courscs in subcct cOdC ME508 Forthc a″ ard ofHonours

(MinOr spccialization)

Note: Departmental BOS will decide list ofthree optional subjects those are available in MOOC as well for OEC.

List of Open Elective Course - I

S No
Subject

Code
Sut.iecl Name

1 ME502A lnstrumcntation Measurement & Control

2 卜ИE502B Mechatronics

3 ME502C TQM and SQC

IISヽ1( IlL rafnies screncc rd Mdidge tl( otrse

Oじ (1 Open Ljlective Coffse (lnterdisciplinary)

PCC ProfessioraFroeramme Core Course

DLC● I Dsital Leaming CoursesProject and Intemship

:絆れP

l hour Tub五 J(D‐ l crCdt
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Subject
Code

SuЦect Name

&Title

Maximum,Iarks Allotted     ´ Hours,{ eek

Total

Credits

Theorv Practical
Total

Marks
L T PＥｎｄ

Ｓｅｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

QuL/
Assignment

Ｅｎｄ

Ｓｅｍ

ｂ

ｒｋ

ａ
　
ｏ

Ｌ

Ｗ

4ヽE501

Entrepreneunhip
and

Management
Concepts

70 20 10 100 3

 ヽ)

‐
、

Jabalpur Engillee血g College,Jabalpur

(AICTE M9del Curriculum based scheme)
B.Tech。 (AICTE)V Sem・ PI∝hanical Enginee五■9
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COURSE CONIENTS:

2∩

t4ridule {: System Concepts: T}?es, defmition & characteristics; supra & subsystems, key
component; boundqry & interface complexity; feedback (pull) & feed forward (push) contols,
open flexible-adaptive system, computer as closed systim, law of requisite v"riety; syst.m

i(1 
‐

‐  ・                 ・
               ,1轟島甍語:ξ .  1 ‐ ||&rel灘onship、 Product value,c。 lt and ζ

“

Siotioゴ (goodS and services
envronmP,:S111`markcl咤 ml“ としtal●arkeiE COnceptsiゎur P''p●duct,ゃ

liCё,    ‐|pttemぬ t農品Ⅲ;13お面こ薇ξttland=蒜IF蒜ご孟轟rti」:蓬I凛子hヽ通 |||
publicけ ,CRM and market cSearch
コ :¨ ^_■ ■_ヽ T^‐ ^^ ■_」 ^_■ __ r_____ _r,___1, _ _     _  1,   1 ,     `        ‐    ●●

)rovemeot, tidq mgasurement rating ard various allowanceC;
predetermined motion and time method, product and proces;



Ｆ

・「

soruces of funds, enhepreneur development program. sustainability
sustainatle product, sustainability & operations management.

Evaluation:

ご

　

・

entrcpreneurship,

Evaluation will be continuous and integral part of the class followed by ihe finai examination.

Referinces:

i . Daft & The new era of management; Cengage.
2. Bhet AniL Arya kumar; ,Management: Principleslrocesses and Practices; Odord higheredu.

3. Davis & Olsoq Managemqnt Information System; TMH.
4. Steyen Alter; trnformation systems, Pearlon, www.deveralter.com
5 . Kotler ?; Marketing rnatragesient; 6- Khan, Jaiq Financid Management; 7- ILO; Work study;IlO.
6Mぬanty SK;Fundament」 bfEntep“

“
暉i`叩 |

Course Outcomes:
At the completion ofthis course, students should be able to
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Jabalpur Engine".la ao,,"*., ,"balpur (M'P) 
.

Programme: B.iech Mechanical Engineering (V-semester) AICTE

:、

Course Objective:
1. Dewtop ability to understond basic concept of measuretflent system'

2. Develop ability to understand the mathematical modeling of measurement $)stem'

j. Dewlop ability to analyzethe etors in measurement system l
4. Develop an ability to utilize control system.

5. Appropriate selection of instruments

COI]RSE CONTENTS:

Unit-I: Concepts of Measurement: Generalized measuring system, Classificatior|of .T"Tutinq
instruments, S-tandards of measurements. Measwement erron:Types of error'Calibration of

measuring instruments: Static calibration, dynamic calibration.Input-outpui confrguration of

measuring instrument and measurement system.

Unit-Il: Measuring Instrument Characteristics:

Statics analysis dala: Normal distribution curve and standard deviation. Least square regression

analysis. Uncertain analysis. static characteristics, : accuracy and precision, range and span,

repeatability and reproiucibility, drift sensitivity ete. Dynamic characteristics: dynamic

response: zero order, first order and second order system response'

Unit-III: Temperature , Pres'sure and Flow Measurement

Temperature Measurement:-international practical temperatue scale, types of temperature

measuring instruments : I;iquid in glass themometers, Bimetallic Thermometers; pressure

thermometers, Electrical resistance thermometry; Resistance Temperature Detectors'

Thermocouples & thermocouple standards. Pressure Measurement: mechanical plessure gauges

: low pressure and high pr"si*" grrg"s, Mcleod gauge, ionization gauges. Elechical pressure

transducers: piezoelectric, photoelectric pressure transducer etc'

Unit-IV: Strain, force, Torque and Velocity Measurement:-

Mechanical strain gauge, Resistance. strain.gauges, Displacement measurement: Linear and

variable differential transformers, angular displacement- velocity measurement: .linear and

angular velocity. Force measurement: scale and balances. load cells: piezoelectric load cells etc.

Torque measurement Methods.

ル



Evaluation:

Evaluation will be continuous an integral part of the class followed by the final examination as

well as through external assessment.

References:
1. Naka and Chaudhry; instrumentation, Measurement and analysis; TMH
2. Figiola RS & Beasley DE; Theory and Design for Mechanical Measurements; 3e John Wiley
3. Katsuhiko Olata; Modem Control Engineering,4e Pearson Education, Neu Delhi .

4. Gopal; Control Systems Principles and Design; Tata McGraw Hill, New Deihi.
5. Backwith and Buck; Mechanical Measurements.
6. Swhney; Metrology and Insmrmentation.
7. A. K.Sawhney; Mechanical measuremcnt and control, Dhanpat Rai Publications.
8. D.S. KUMAR; Mechanical measurement and control, Metropolitan Book Co. Pvt. Ltd.

On the completion of the course student will be able to-

Mappings

C01 Define the basic concepts of measurement systeml-Inhxmentation,
C02 Discuss principles of mathematical modeling for measuring & control systems.

C03 Analysis the errors and uncertainty in measurement system

PO
1

P02 P03 P04 P05 P06 P07 P08 P09 P01
0

P01
1

P01
2

COl 2 1

C02 つ
乙 1

C03 つ
４

つ
４ 1
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Maximulll Marks A1lotted Hours/Week

Total

CreditsいＣｏｄｅ
SutteCt Name
&Title

Theory Practical
Total

Mar鳥
L Υ P

Ｅｎｄ

Ｓｅｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

QuL/
Assignment

Ｅｎｄ

Ｓｅｍ

Lab
wOrk‐

ME5023
OEC―I

(Mecha●onics)
70 20 10 100 3 1 4

Jabalpur Engineering College, Jabalpur
(AIiTE Model Curriculum based scbeme)

B. Tech. (AICTE) V Sem. (Mechanical Engineering)
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Course objective:
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CO Bloom's Cognitive

Iメヽrel DescnptOr
C01 2

C02 3 Appttg

C03
滉:酬搬臨裁獄蹴:11:す●

g 4

C04 ´
０

Course Outcomes:

On the completion of the course student will be able to-
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いＣｏｄｅ
SubieCt Name
&Title

Maximum Marks Allotted HoursA eek

Total

Credits

Theory Practical
Total
Marks

L T PＥｎｄ

Ｓｅｍ

Ｍｉｄ
蹴
ＭＳＴ

QuiZ/
Assign mellt
園
跡

Lab
Work

4ヽE502C
OEC I

(TQM and SQC)
Ｚ^ 10 100 l 4

●″rSZ OけCC詢●=

Jabalpur Engineering College,Jabalpur

tAICTE Mbdel Curriculum based scheme)
B.Tech.(AICTE)V Semo Vechanical Engineering)
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To understdnd the importance of quality for mechanical engineer.
To qpply various tools ond techniques of SQC. to improve productivity.
To leam process diagttostics ond process improtement techniques.
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- Jabalpur Engineering College, Jabatpur (M.p)
Programme: B.Tech. Mechanical Engineering (V-Semester) AICTE

Evaluation will be continuous an integrar part ofthe class followed by the finar
well as thruugh extemal assessrnenr.
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References:
1.. Ganeshan V; Intemal Combusion engines; TMH
2. Mathur ML & Sharma RP; A. Course in IC engines; DhanpatRai
3. Gupta HN; Fundamenlals of IC Engines; pHI
4. Srinivasan S; Automotive Engines; TMH
5. Halderman JD and Mitchell cD; Automotive Engines theory and servicing; pearson
6. DomKundwar; Intemal Combustion Engines ; Dhanpat Rai publications
7. Taylor GF; Intemal Combustion Engines Theory & practice; MIT press
8. Richard stofle; Introduction to IC Engines; society of Automotive Engr (palgrave

McMillan)

Course Outcomes:
At fie completion of this course, students should be able to

/

C01 Dkcusstc work崚 ofェ C cnginosandvariOtt Engi五 3,ystenls
C02
C03 Id“i取 lC.engines for drerent englneenng applicatlons:

Vi,p:,g lPFCourscぅ utcol■es(COS)with Program Outconles eOめ :

¨̈
P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012

C01
C02 2

C03 2



Course Outeomes Lab:

Internal Combustion Engines ME !'O $
List of ExPefiments:

i. Determination ofValve timing diagram for S'l' and C I' four stooke engines'

2. To study the performance parametirs ofl C engines and draw Heat Balance sheet'

3. Stucly ofBattery Ignition system and magueto Ignition System'

4. Stucly oflubricating system in CI Engines'

5. Study ofFuel Injection system in SI Enghe'

6. Study ofFuel lnjection system in CI Engine'

7. Sh:dY of Carburetors.

8. Study ofDiesel fuel pump and fuel iqiectors'

S. i" d"a th" -aicated power @) on multi-cylinder petrol engine by Morse test'

10. Study of kirloskar diesbl engine'

t

At the completion of this course, students should be able to

Mapping of Course outcomes (COs) with Program Outcomes (POs):

ヽ

´
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Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.Tech Mechanical Engineering (V-Semester) AICTE
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COURSE CONTENTS:

Mの,″I Steam Turbinesl classin9年 lons of steatn turblncs,prlllclpLs of mpulsc and rcac19n
machincs                      i

lmpulse Turbinα  Lnpuls6 Staglng,vd9■″Ⅲd pressure cOmpoulldhg,u■レ

"On f∝

鱗:

allalysis for optunuFn utilレ ation factor,Cuttis and Rateau stage,velocけ dla.Cam,bl“e vC10Ciけ ,

T梶柵瀧跳蹴撫器盤躍
撻 言職∬曹 [∬|∬RCaC■On Turbine:Rca∝ ions stag“ g,VO10Cち

nozzlc efflcicnCy,Veloc"coefflCicnt,statpr cfflciO“y,ca町 。vcr cfflciencL stage efflcic“ y,

塑nc cttcに ncy,cond■ ionsお r opthum cfflctncy,speOd rato,axial thmst,rl"激 factor L

turbines              ‐

Govcrning and pcrfonnance,haracteristlcs of stcalln artillcs

Mo,υ l「 Ⅱ:Water Turbinesi ChSsinclは 。■,PeltOn,■ allois and Kaplan mrbhes,vcctOr diagrms

an4"。■‐dttettydraulic,v61urnetti%轟 Cchttica and bveral efflcicncies,dra■ mlCS,

m脚 鵬 鳳1:ふ品癬鰊 艦器 轟謝朧 思turbhcs,unl and speci■ O qlalltitioS,Selectio● o

thc inachines and cavtatlon

MODυι[III:撃Otary Fans,BIowerS and compresso● I Clas」 iCatiOn based On prOsstrc ris9,

ceniiigal alad axial■ ow machhcs     ag18,degrce ofreacions,IIPCOc■

,ient,SLO攣 dCentrifugal Bl餌
`"Vanc sh“

e,VCbCけ 廿i印

speed of mac,he,vane ζhapC and siesscs, efflciency,characterlstics,faln iaws and
ぬ鑽a。け晟io,       w:庶

d:nし,“mp and prcsSurc r“ 8,stp facわち
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hcad,gross hend,■ 血 c httd,VebCけ diagratn and woA dot,slp ttbr,e艶 。iCncy an,SCapes



／
／
μ

of inefficiency, minimum staning speed of pump, net positive suction head, priming andcavitation, unit and specific quantities, p".form"n"" 
"L*acteristics.Power Transmitting Turbomachines: Fluid coupring .nJ-Torqu" convener,their torque ratio,speed tatio, slip and effrciency, velocity diagram. unJit 

^.""t".i.tir..
- 
UVal3ygc Systemsrhydrauli" int.nsifi"r,-"o"u.ut"tor, f."., uoa 

".*".MO,uIE-v: Gas Turbines: Simple cycle, modification ri'r*pr" cycre, sinnple cycle with heatexchanger, with reheat, with intercooler, 
"l-.r.d 

;il";;ttine, practicai g";,;b;;;;;1",optimum pressure'ratio for maximum. specifrc, wori "ffi *a themral efficiency in actuar gasturbine cycle, effect ofoperating variables on thermal 
"ffrcl"*y.Jet Propulsion: types, pulse jet, Ram jet, turbo "i"r, .m.i.n.y and horsepower of propulsion,flying unit.

Evalualion:
Evaluafion will be continuous an integral part ofthe class followed by tihe final examinati6a 35 *"11*tfu ough external assessment.

References:
1. VenJ<arna BK; h:rbomachineryi pHI
2. Shepherd DG; Turbo machinerv
3. Csanady; Turbo machines.
4 Kadambi v Manohar prasad: An Lrtoduction to EC vol. Iil-Turbo machinery; wiley EastemDerhi5. Bansal R K; Fluid Mechanics & Fluid Machines;
6. Rogers Cohen & Sarvan Multo Gas TurUine fneory
7. Kearton W. J; Steam Turbine: Theory & practice.
8. J. K. Jain; Gas turbine theoryand jet prc:, ,isicn.
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Course Outcomes:
ofthis course. studenis should he ahte rn-
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C03
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At the letion of this course, students should be able to-

List of Expe ments:

1. Performance analysis and plotting main characteristic curves ofpelton turbiae'

2. Performance analysis and plofting operating characteristic curves ofpelton turbine'

3. Performance analysis and plotting main characteristic curves ofreaction turbine'

4. performance analysis a:rd plotthg operating characteristic curves of reaction turbine.

5. Performance aaalysis and plotling main characteristics curves ofcentrifugal pump'

6- Performance analysis and plotting operating characteristic curves ofcenhifugal pump'

7. Performance analysis of cenhifugal blower.

Mapping of Course outcomes (COs) with Progratn Outcomes (POs):

ν

Lab Course Outcomes:
o

co1 Dctcnninc tte pcrおrmancc and ⅢI"冨蔑面詈こ面扇tさiゞiCs of dittrci mcs Ofmめ垣es

co2 El"bor"t" the chrr"ct"ri.ti" curves and its applications of different tlpes of turbines.

c03 Estimate the working parameters of pUlqpq-
co4

Course,
Outcomes

PO1
1021P93

PO4 P05 P06 PO7 P08 PO9 Polol 1:l
P012

co1 1

C02 1

C03 2 3

co4 1 1 3 2



List of Experiments:

1. Performance analysis and plotting main characteristic curves of pelton turbile'

2. Performance analysis and plottir:g operating characteristic curves ofpelton turbine'

3. Performance analysis and plotting main characteristic curves ofreaction turbine

4. Performance analysis and plotting operating charactedstic curves ofreaction turbine'

5. Performance analysis and plotting main characteristics curves ofcentrifugal pump'

6. Performance analisis and plouing operating characteristic curves ofcentrifugal pump'

7. Performance analysis of centrifugal blower.

Lab Course Outcomes:
At the completion ofthis course, students should be able to-

Mapping of Course outcomes (COs) with Prograrn Outcomes (POs):

/

ν

73:孟 Jls app■ catbns of drcrc■ mcs ofturbhes
C01
C02
C03 Estimate the working parameters of pumps . - -
C04

|

|

“Ｃｏｕｒｓｅ′̈
P01 PO,| P03 P04 P05 P06 P07 P08 P09 P010 P011 P012

101

| 2

D3 2 3 1

C04 1 2 3 2



Jabalpur Engineering College, Jabrlpur (M.P)
Programme: B.Tech Mechanical Engineering (V-Semester)AICTE

Credits:4  PCC ⅣE]‐505    Dvnamics of ⅣIachines       L:3,T:0,P:2

At the completion of the course the students will be able:
l. To determine the ttelocity and acceleration of piston in d reciprocdting engine

mechanism and calculation offlywheel rim dimercions.

2. To illustrate the working of speed control mechanisms.

3. To demonstrdte the concepts of balancing of rotors of hea,ty machines.

4. To distingyish the principles of clutches, brakes and dynamometers and calculate the

brakt power.

COI]RSE CONTENTS:

l{oguLr l') Dytramics of Engine Mechanism: Displacement, velocity and acceleration of piston; turning
moment on cranlshaft, furning moment diagram; fluctuation of cranlshaft speed, analysis of flylyheel.

Nogu..822 Governor Mechanisms: Tpes of govemors, characteristia of centrifugal govemors, gravity and

spring conholled centrifugal governors, hunting of centrifugal govfiiors, effort and power of governor-

mqDrrp 3: Balancing of Inertia trorces and Moments in Machines: Balancing of rotating masses, h o
plane balan i,,a. determinaiion of balancing masses (graphical and aaaly'ical methods), balancing of
rotori

lrorulE 4:Frictionfrictional torque in pivots and cotlars by uniform pressure aad uniform wear rate criieria.
Clutches: Single plate and multi plate clutches, Cone clutches.

l4OrUleS: Brakes: Eand brake, block brakes, Internal expandiag shoe brakes.
Dynamometer: Different types and theii applications.

Evaiuation:
Evaluation will be continuous an integral part ofthe class followed by the final examination as well as

through extemal assessment.

References:
1 . Ambekar, AG; Mechanism and Machine Theory; PHI
2. Rattan SS; Theory ofmachines; TMH
3. Sharma and Purohit; Dcsig-: of Machine elements; PHI
4. Bevan; Theory c fl{achin:c.
5. Ghosh and Maliik; Thecry of Mechanisns and Macliines; Affiiiated iiast-Wes', Press, Delhi
6. Norton RL; kinematics and dynapics of machinery; TMH

:::盤為躙 響」盤驚ξソ
9 Theory ofvibrati6nS by ThOmson

10 Theoッ ofmachlnes through s611● l prOblenls by J S.RA0

ル 往



List oJ Experiments:

I . Study of various models ofgovernors.
2. To study working of differe tl,pes of brakes using models.
3. To study working of friction cluiches using models.
4. To study working ofdifferent types ofdynamometer.
5. To study static and dynamic bala:rcing machines.

Course Outcomes:
At the completion of this course, students should be able to-

)111pping ofCourse outCOmes(COs)WitlI Program Outcomes eOs):

/

C01

C02 Examine the tuming moment diagrams, characteristic curve of governors, unbalanced forces and
couple, failure of clutches and brakes.

C03 Assess the motion ofpiston, hunting, effort and power of governor, balancing masses, frictional
torque.

Course
Outcomes

P01 P02 P03 P04 P05 P06 P07 P08 P09 P01
0

P01
1

P012

COl 1 2

C02 2 3 l

C03 1 2

1
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Bachelor of Technotogy (B.Tech.) v Semester Mechatronics trngineering
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Crtegory

Code Subject Nantr.
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(w.e.f. Ju11. 2021 Onwards)

Subject
Code

Subject Name&

Title

llarimum Marks Allotted Hours/Week

Total

Credits

TheOrv Practical
Total

iⅥ arks L PEnd
Sem
Mid
Sem
MST

Quiz,
AssigIlment

End
Sem
Lab

Work

BT-511
Professional Ethics

70 100 3 3

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. Vsem (AICTE) Mechatronics Engine€ring /(E&TC/CSE)

Module l. HUMAN VALUES:

Morals, values and Ethics-Integrity-Work Ethics-Sewice Leaming-Civics virtue-respect for others-
Living peacefully - Caring - Shanng - Honestly - Courage - Valuing time- Cooperation - Comrnitment-
Empathy - Self Confidence - Chamcter - Spintuality - Introduction to Yoga and meditation for
professional excellence and stress management.

Module ll: ENGINEERING ETHICS:

Sensors of Engineering Ethics- Variety of moral Issues- Types of Inquiry - Moral dilemmas- Moral
aulonomy- Kohiberg's theory Gilligan's theory - Consensus and Contoversy Models of Professional
roles - Theories about right action - selfinterest - Customs and Religion- Uses ofEthical Theories.

Module [I : ENGINEERING A-l\D SOCIAL EXPERIMENTATION:

Engineering as Experimentation - Engneering as responsible Experimenters - Codes of Ethics - A
balanced Outlook on Law.

Module rV: SAf'ETY,RESPONSIBILITIES AND RIGHT:

Safety and Risk - Assessment of Safety and Risk - fusk Benefit analysis and Reducing Risk - Respect
for Authority - Collective Bargaining - Confidentially Conflict of interest Occupational Crime -
Professional Rigbts - Employee Rights - Intellectual hoperty Rights (IpR) - Discrimination.

Module V : GLOBAL ISSUES:

Multiuational Corporations EnytonmeDt Ethics - Computer Ethics - Weapons Development
Engineering as Managers - Consulting Engrneers - Engineering as Expert Witnesses and Advisors -
Moral Leadership - Code of Conduct - Corporate social Responsibility.

TEXT BOOKS :

1.Mike W.Martin and Roland Schinzinger, "Ethics in Engineering" Tata Mc-Graw Hill New Delhi,2003.
2.Govindaranjan M, Natarajan S, Senthil Kumar V.S, "Engineering Ethics", Prentrce Hall of lndra, New Delhi,200_4.

References: A
Lchades B. Feddermann, "Engineering Ethics" Pea$on Prentics Hall, New Jersey 2004 
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2.Charies E. Herris Michael S. Pritchard and Michael J. Rabins "EDglneering Ethics Concepts and cases',
Leaming,2009.
3.John R Boatright. "Ethics and the conduct ofBusiness", Pearson Education New Delhi 2003.
4.Edumund G Seebauer and Robert L Barry, "Fundamental ofEthics for Scientists and Engineers", Oxford
University Press, Oxford 2001.
5.Laura P. Hartrnan and joe Desjardins, "Buisness Ethicst Decision Making for Personal lntigrity and Social
Responsibility" Mc Graw Hill Educarion India Pvt Ltd, New Delhi 2013.
6.World Corffnunity Service Centre. "Value Education",Vethathiri publication, Erode 201 l.

COURSE OUTCOMES: Upon completiotr of the course. the studert should be able to rpply ethics in
society, discuss the ethical issues related to eDgineering and realize the respotrsibilities rtrd rights itr the
society .At the end ofthe cou$e the student will be able to

C01 Understand Human Values

c(J2 Apply Engineering Ethics.

c(-)3 Apply Engineering as Social expectation.

c()4 Assess Safety and Risks.

COS Deep Perception ofGlobal Issues.

Jabalpur Engineerlng College
Jabalpur (M.p.)



Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. V Sem (AICTE) Mechatronics Engineering

Course Content

Module-I. Discrete-Time Signals and Systems: Discrete-Time Sequences, shiftrng and

manipulation of sequences and Systems, Static, Causal, Time invariance, Linear and Stable
systems. Linear constant coefficient difference equations, Derivation of transfer function of LTI
systems, Frequency Domain Representation ofdiscrete time signals & systems.

Module-Il. The z-Transform Applications: The review of Direct z-transform and Ilverse- Z
transform sequences and Syslems, Mapping of S-domain to Z- domain, System stability in Z-
domain. Rational z-transform.

Module-III. Discrete Time Fourier Transform: Comparison of the DFS and Discrete Time
Fourier Transform (DFT), Properties ofDFT, Cucular Convolution, Two dimensional DFT- FFT
algonthms, Radix-2 FFT Algorithm, Goertzel's Algorithm, Decimation in time, Decimation in
fiequency algorithm. Concept of Decomposition for 'N' composite number in brief.

Module-IV. Basic lilter structures -Recursive and non -recursive networks, System
connectivity, Basic structures of IIR and FIR filters, Determining of system response, Impulse
response and transfer function of filters, Determining impulse response using Recursion formula,
of digital filters.

Module-V. Digital filters Design Techniques: Introduction to Desi$r of IIR and FIR digital
filters, Impulse invariant and bilinear transformation, windowing techniques- rectangular and

other windows, Application of MATLAB for design of digital filters.

Books:
l. A.V. Oppenheim and R. W. Schafer: Digital Signal Processing, Prentice Hall.
2. L.R. Rabiner and B. Gold: Theory and Application ofDigital Signal Processing. Prentice Hall
3. John. G. Proakis and Monolakis: Digital Signal Processing, Pearson Education
4. Salivahauan and Vallavnj: Digital Signal Processing, Mc Graw Hill.
5.S. K. Mitra: Digital Signal Processing- A Computer based Approach. Mc Graw Hill.
6. Schilling and Harris: Fundamentals ofDSP using MATLAB, Cengage Leamrng.

(w.e.f. July 2021 Onwards)

Subj ect
Code

Subject Name&
Title

Maximum Marks Allotted Hours/Week

Total

Credits

Theory Practical
Total

iⅥ arks L P
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Quiz,
Assigtrment Ｅｎｄ飾

Lab
Work

MT502 A Dircrete Signal
Processing

70 3 1 4
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COURSE OUTCOMES: At the end of rhe course the student wi be abte ro:
co1 Leam to geoerate discrete sequences and lmderstalrd the signal aDd system

in various domain.
co2 Analyse systems in Z Transform and stability analysis.

co3 Aralyze signal and system in &equency domain usiaf DTFT and FFT

co4 Classify various Filter structures and Synthesis of digital filters
co5 Designing of various Digltal Filters or systems

..,/ zf,/
{/

n
\r,L-

Dcan /(Academlcs)

J.balpur Engineerlng Co ege
J!balpur (M.p.)



(w.e.f. July 2021 Onwards)

Subject
Code

SubJect Name&
Title

Maximum Marks Allotted Hours/Week Total

CreditsTheorv Practical Total
Marks

1. T P

Ｅｎｄ
輸

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

Quiz,
Assignment Ｅｎｄ跡

Lab
Work

MT―

502(B)
Finite Element
Analysis

70 10 100 311 4

Jabalpur Engineering College, Jabalpur ( M,P.)
B. Tech. V Sem (AICTE) Mechatronics Engineering

Module-I. Introduction: Structural analysis, objectives, static, Dynamic and kinematics analyses,
Skeletal and continuum Structures, Modeling of infinite Degree of fieedom(D.O.F) system into finite
D.O.F. system, Basic steps in finite element problem formulation, General applicability of the method.

Module-Il. Element Types and Characteristics: Discretization of the domain, Basic element
shapes, Aspect ratio, Shape functions, generalized co-ordinates and nodal shape functions. lD bar and
beam elements, 2D rectangular and triangular elements, Axisymmetire elements.

Module-III. Assembly of Elements and Matrices : Concept of element assembly, Global and

local Co-ordinate systems. Band width and its effects, Banded and skyline assembly, Boundary
conditions, Solution of simultaneous equations, Gaussian elimination and Choleky decomposition
methods, Numerical integration, ID and 2D applications.

ModuIe-IV. Higher Order and Iso-parametric Elements: One dimensional quadratic and cubic
elements, Use of natural Co-ordinate system, Area Co-ordinate system continuity and convergence
requirements, 2D rectangular and triangular requirement.

Module-Y. Static & Dynamic Analysis: Analysis of trusses and frames, Aralysis of machine
subassemblies, Use commercial software packages, Advantages and limitations Hamilton's principle,
Derivation of equilibrium, Consistent and lumped mass matrices, Derivation of mass matrices for lD
elements, Determination ofnahlral frequencies and :node shapes, Use ofcommercial software packages.

Books:
L Rao, S.S., The Finite Element Method in Engrneering,2nd ed., Peragamon Press, Oxford.
2. Robert, D. Cook. David, S. Malkins, and Michael E. Plesha, Concepts andApplication of Finite
Element Analysis 3 rd ed., Johr Wiley
3. Chandrupatla, T.R. anBelegundu, A.D.. Introduction to Finite Elements inEngncering, Prentice Hall
oflndia Pvt Ltd

4 Zieibewicz OC,The Finite Elemcnt Method,3rd ed,Tata Mc Graw Hl■

ン
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COURSE OUTCOMES: At the end of the course the student will be able to:
co1 Make use of fiaite element method to solve simple problems from

Structural & Dynamic domain.

co2 Develop the coDcept ofvarious elements and their characterishcs.

co3 Create element and global stiftress, displacement and force matices for
ID and 2D FEA Problems.

co4 Apply the finite Element analysis usiDg available cornroercial FEA tools

Dean (Academlcs)
Jabalpur Engineerlng College

Jabalpur (M.P.)



Jabalpur EIlgineering Co■ ege,Jabalpur(Ⅳ質.P・ )

B.Tech.V sem(AICTE)Mechatronics Engineering

(W.e.■ July 2021 0nwards)

Subject
Code

Subject Name
&Title

Maximum Marks Allotted Hours/Wee
k

Total

Credi
tsTheory Practical Total

Mark
S

L T P
End
Sem
Mid
Sem
MST

Quiz,
Assignme

nt

End
Sem
Lab
VVork

MT―
502(C)

Industry 4.0

&IIOT
70 ０′^

４ 10 100 3 l 4

Module I: Introduction to Industrial IoT (IIoT) Systems:

The Various Indushial Revolutions, Role of Intemet of Things (IoT) & Industrial Internet of Things
(IIoT) in Industry, Industry 4.0 revolutions, Support System for Industry 4.0, Smart Factories.

Module II: Implementation systems for IIoT:

Sensors and Actuators for Ildustrial Processes, Sensor networks, Process automation and Data

Acquisitions on IoT Platform, Microcontrollers and Embedded PC roles in IIoT, Wireless Sensor nodes

with Bluetooth, WiFi, and LoRa Protocols and IoT Hub systems.

Module III: IIoT Data Monitoring & Control:

loT Gate way, IoT Edge Systems and It's Programming, Cloud computing, Real Time Dashboard for
Data Monitoring, Data Arallics and Predictive Maintenance with IIoT technology.

Module IV: Cyber Physical Systems:

Next Generation Sensors, Collaborative Platform and Product Lifecycle Management, Augmented Reality
and VLtual Reality, Artifical Intelligence, Big Data ard Advanced Analysis

ModuleV: Industrial IoT- Applications:

Healthcare, Power Plaats, Irventory Maragement & Quality Control, Plant Safety arld Security
(Includiag AR and VR safety applicatioDs), FaciLity Management.

References:
L lndustry 4.0: The lndustrial lntemet ofThings Alasdair GlchristPublications: Apress
2. The Concept Industry 4.0 An Empirical Analysis of Technologies and Applications in Production
Logistics Authors: Bartodziej, Christoph Jan Springer; Publication in the field of economic science.
3. Embedded System: Architecturs, Programming and Design by Rajkamal, TMH3.
4. Dr. OvidiuVermesan, Dr. Peter Friess, "Internet of Things: Converging Technologies for Smart

姉掘鮮締Le

Environments and lntegmted Ecosystems", fuver Publishers
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COURSE OUTCOMES:Atthc cnd ofthc cotlsc thc s● dcnt will bc ablc lo
COl Knowledge oftheory and practice related to Industrial IoT Systems.

c02 Ability to identifu, formulate and solve engineering problems by using Industrial
IoT.

co3 Ability to implement real field problem by gained knowledge of Industrial
applications with IoT capability

\,r- a)Y/r/ )rI\
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Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. V sem (AICTE) Mechatronics Engineering

Module I. Introduction of Thermodynamics :

Fundamentals - System and Control volume, Property, State & Process, Cycle, Temperature, Tlpes of
equilibrium, Zeroth law of thermodlnamics, Temperature scales, Various thermometers, Heat &amp;
Work transfer.

Module II. The First Law of Thermodynamics:

Heat/work interaction in systerns, First Law for Cyclic & Non-cyclic processes, Total energy, Various
modes of energy, lntemal energy and Enthalpy, First Law for Flow Processes, Steady state flow
processes, Unsteady processes, Limitations of first law ofthermodynamics.

Module III. The Second Law of Thermodynamics:

Second law-Kelvin-Planck and Clausius statements, Heat engine, Heat reservoir, Reliigerator, Heat
pump, Thermal efficiency and COP, Reversible and irreversible processes, Camot cycle, Internal and
extemal irreversibility, Absolute temperature scale. Clausius inequality, Enhopy, Entropy for solids,
liquids, ideal gases undergoing various processes, Priaciple of increase of entropy, T-S diagmms,
Irreversibility and Availability, Energy.

Module IV. Properties of Pure Substance:

Pure Substance, Phase, Phase-transformations, Formation of steam, Properties of steam, PVT surface, HS,
TS, PV, PH, TV diagram, Processes ofvapor, Measurement of dD.ness fraction, Use of Steam tables aad

Mollier chart.

Module V. Air Standard Cycles and Non-reactive Gas Mixture:

Camot, Otto, Diesel, Dual cycles and their comparison, Bra),ton Cycle, PVT relationship, Mixture of
ideal gases, Properties of mixtue of ideal gases-Intemal energy, Enthalpy and Specific heat of gas

mixtures.

References:
L P.K.Nag: Engineerirg Thermod),namics; TMH
2. VanGJ; Thermodynamics;John Wylen
3 CengelY: Thermodynamics; TMll
4. AroracP, Thermodynamics TMH

″ゝ J"唾蘊

(w.e.f. July 2021 Onwards)
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Quiz,
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Ｅｎｄ

Ｓｅｍ
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lヽT-503
Thermodynamics
& Applications 3 2
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5 Omkar Singh Engineering Thermodynamics New Age IDtemational.
6. Radha Krishanan Engineering Thermody,namics PHI India Pvt. Ltd.
7. M.Achuthan Engineering Thermodynamics, PHIIndia.

List of Experiments: MT503Lab

I. To find mechanical equivalent of heat usiDg Joule's apparatus.
2. To study working of impulse and reaction steam turbine by models-
3. To study working ofGas turbines by models and to identift various processes of Brayton Cycle.
4. To calculate COP of vapor compression refrigeration system and to plot on T-s, p-H diagrams.
5. To plot specific fuel consumptioD versus rpm diagrams for diesel and petrol engines.
6. Study of2 strokes and 4 stroke diesel engiae.
7. Study of2 stroke and 4 stroke pahol engine.

;7
Jabalpur Engineerlng College

Jabalpur (M.P.)

COURSE OUTCOMES: At the end of the course the student will be abte ro
col Analfze the laws of thermodlmamics. and their applications
C02 Explain working ofheat elgine, heat reservoir eDtsoDy, entloDy chaDge.
c()3 Explain Real gas, it's deviation with ideal gas Maxwell relarions and their applications.
co4 Analyze Pure Su!stance. phase, phase-transformations use of steam table and Mollier chart
cos Understaod working of Air Standard cycles, Camot, Otto. Diesel. Dual cycles

Deah (AcailEmlEs

10



(w.e.f. July 2021 Onwards)

Subject
Code

Su"ect Name&
Titie
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k

Total
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Ｅｎｄ

Ｓｅｍ
Ⅷ
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ＭＳＴ

Quiz,
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VVork

lヽT-504

Smart and
Embedded
Insiruments

20 10 ヽ

・
3

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. V sem(AlCTE) Mechatronics Engineering

Module I: Principles of Electronics and MecheDical of MeasuremeDt atrd lDstrumentation:
Intoduction to Instrumentation, Measurement Needs and Specifications, Calibration Procedures, Errors
in Measurement, Uncenairry Analysis

Module II: Measurement of Physical Quantities: Vibration and Acceleration Measurement, Pressure

Measurement, Vacuum Measurement, Temperatue Measurement, Flow Measurement, Level
Measurement, Density, Viscosity, and pH Measurement

Module III: Electrical Measurements: Introduction to Electrical Measurements, Analog Instruments:
Galvanometers and T1pes, PMMC, Moving Iron, Dynamometer, and Induction Type Instruments,
Extension of Ranges and Calibration of Arnmeters & Voltmete$, Measurement ofResistance: Voltmeter-
Ammeter Method, Ohmmeter, DC Bridges, Measurement of Inductance: AC Voltmeter Method,
Maxwell's Bndge, Anderson Bridge, Measurement ofCapacitance: Capacitance Bridges

Module fV; Application of Embedded Systems: Definition and History of Embedded Systems,

Classification and Major Application Areas, Memory and Communication Interfaces, Enbedded
Processors: MCS-51. MCS-96, PlC. Motorola MC68HI l, ARM Architecture, lntroduction to RIO
Architecture, Embedded Programming: Reading/Writing VO, Hardware Delays, Application of aurdino

systems, Lab VIEW Basics.

Module V: Enbedded System Development and Tools: Embedded Software Development Trends
Design: Trade Offs, Hardware-Software Codesign, Implementation, Integration, Testing, Embedded

Software Development: Assembler, Cross Compiler, Simulators, Emulator. Debugger, IDE RTOS-Based
Embedded System Design: Operating System Basics, Task Management, Task

Communication/Synchronization, Introduction to FPGA and its Applications for High-Speed Data
Acquisition and Control.
Books:
L Raj Kamal Embedded Systerns, TMH-
2. K.V.K.K. Prasad Embedded,i Real time systems: concepts, design & Programming-
3.Cooper W.D., Helfrick A.D. "Modem Electronic Instrumentation & Measurement". Prentice Hall.
4. A.K. Sawhney "Electrical and Electronics Measuements & lnsiumentation", Dhanpat Rai & sons.
5. D.Patranabis "Iadustrial IttstmmentatioD-"
6. A.K.Sawbney A Course on "Mechanical Measurements and InsEumentation" Dhanpat Rai & sons.

▼クab“ml肌耐Jabaわ
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Course Outcomes; At the end of the coume the student will be able to

col UnderstaDd measurement principles and formulate specifi cations effectively.
co2 Select appropriate measu ng equipment for various physical quantities.

C03 Perform calibration procedures accurately to ensure reliable measurements.

co4 Demonstrate proficiency in operating electrical instruments and identifuing sources of enors.

co5 Gain knowledge ofembedded systems, including classification, application areas, and selection
ofprocessors and tools for development.

List of experiments: MT 504 Lab
LMeasure the vibration of a vibrating object using a piezoelectric accelerometer and aaalyze the data
obtained.
2.Measure the pressure of a fluid using resistive and capacitive pressure pickups and compare the
readings.
3. Measure the temperatue of objects using thermocouples, RTDs. and thermistors, and compare the
measurements.
4. Measure the flow rate of a liquid using a rotameter and an electromagnetic flowmeter and compare the
readings.
5.Measure the level ofa liquid in a tank using ultrasonic, capacitive, and microwave senso$, and compare
the measurements.
6.Calibrate and veri! the accuracy ofelectrical instruments such as ammeters and voltmeters.

Y-Y,")l^L...ou
JabalPur Engincerlng College

Jabalpur (M.P.)
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MT-505
Machine
Design 70 20 10 30 20 150 3 2 4

Jabalpur Engineering College, Jabalpur ( M.P.)

B. Tech. V sem (AICTE) Mechatronics Engineering

(w.e.f. July 2021 0nwards)

Module L Stress concentration and fatigue:

Causes of stress concentration, stress concentration in tension, bending and torsion, reduction of
stress concentration, theoretical stress concentration factor, notch sensitivity, fatigue stress

concentation factor, cyclic loading, endurance limit, S-N Cuwe, loading factor, size factor,

surface factor. Desip consideration for fatigue, Goodman and modified Goodman's diagram,

Soderberg equation, Gerber parabola, design for finite life, cumulative fatigue damage factor.

Module ll: Shafts:

Design of shaft under combined bending, twisting and axial loading, shock and fatigue factors,

design for rigidity, design of shaft subjected to dynamic load, design of keys and shaft couplings.

Module III : Design of Bearings:

Sliding Bearing, hydrodynamics lubrication, mechanical aspects of bearing design, Iubricants,
journal beanng desigr, rolling element bearings.

Module IV: Brakes & Clutches:

Materials for friction surface, uniform pressure and uniform wear theories. Design of friction clutches:
Disk, plate clutches, cone & centrifugal clutches. Design ofbrakes: Rope, band & block brake, Intemal
expending brakes, Disk brakes.

Module V : Design of Joints:

Design of Power screws Rpes, screw drives, threaded joints efficiency, stresses in power screws,
design procedure and calculation.

Reference Books:
1. Shigley J.E; Machine Design; TMH
2. Sharma and Purohit; Design of Machine elments; PHI

3. Wentzell Timothy H; Machine Design; Cengage learning
4. Mubeen; Machine Design; Khanna Publlsher



5. Ganesh Babu K and Srithar k; Design of Machine Elements; TMH
6. Sharma &amp; Agrawal; Machine Design; (ataria &ampi sons
7. Maleev; Machine Design

COURSE OUTCOMES: At the end of the course the student will be able to
C01 Understand modes of failure, fatigue and differe[t factors used in design.

C02 Design cofterjoints, Isrucklejoints and weldedjoints used in different machiDes..

C03 Design shafts under combined bending, twisting and axial loading.

C04 Select bearing for given conditions using design procedure.

C05 Design direrent″ pCS OfPower screws

List of Experiments (MT-505 L):-

Design problems with drawing for
l.Design Shaft, joumal bearing, brakes, clutches, joints & screws etc along with drawing.
2.Complete hands on problems ofDesign & Drawing ofthe subject.
3.lndustrial application based Design problem.
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