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艤o悪緩1● 1:

A lntroduction ts, En€rg, $cience:

Wodd & lndaan Energy Scenario, overview to EnerSV Systems' Energy suttainability and

Environment. fossil Fuels' Altetnatives for lossil fueis: bigmass' wind' sobr' nutiear'

wave, tidal & hydt0gen'

water Follutl6n:

Definition, causes, e{fects and control mealures {PrimarY & Secondary waste water

lrealmenti, Acid Rain and marine pollution' Pollution case studies: Minamata 
-Iragedy'

iu"* uo,on Plan, Maiot oil spills ol the 20'n & 2ln century' Wate' conserva{on' Rain

water harvesting and watet shed managerfient'

Module2: €aosYstemsl

Concept of an ecosYslem; Strtjctule and funttion of an ecolYttem; Produrcrs' consumers

and decompose.s; Energy flow in lhe ecosystern; Ecological succession; Food chains' food webs and

ecological pyramids; l.troduction, lypes' characteristic features' 
. 

structure and function of the

toliowing €cosystem (a.lrrre.t etosyst"m 111 erassland ecosystem (c) Desert ecosystem {d) Aquatic

ecosysl;s {!onds, streams, lakes, rivets' oceans' estuaries)

Causes, effe.ts & Controi Measures of Air Pollution: Primary and secondary alr pollutants

and photo-ehemical smog elimate changes' Global warming' O:one laYer depletion' Polluti n case

studies; Bhoral 8as Disa$te' and London smo8 Disaster'

Moduls 3; Biodiversity and lts conterv'tion:

lntroduclioo ,Definition: 8€netic' species and ecosysiem diversity; Bio-geoBraphical

clalsification of lndis; Value of biodiverlity: consumptive use' productlve use' social' ethical'

aesthetic and option values; Biodiversity at global & National l€vel5; lndia as a rnega-diver:ltY nation;

Hot-spots of biodiversity; Threats to biodiversity: habitat loss' poaching of wildli{e' man'wildlife

confliets; fndangered and endemic species of india; conservation of biodiersitYi ln-situ and Ex-situ

conse.vation of biodiv€rsity' fnvirorrment Prote*ion Act' Prevenlion and co'trol of Pollution Act:

Air, water, wild life, toresl conservalion lsJues inlolved in enforcement of environmental legisl*ioni

Public awareness.

Module 4: ervironm*ntal Pollutlon and Social lgruesN

causet, eifects and control measures of Soil pollurion' Noise poliution' Th€rmal pollution'

Nuclear hazards, solid w,ste t'n'Uu**nt (urban and irdustrial wastesl' Pollution case studies'

Disaster managem€nt: tloods, u"t}ri"X'' cycton" and landslides' Environmental ethks' wasteland

reclamationl Consume risrn and waste products' issues and possible solutions' Nuclear accidents and

holocaust. Case studies: Chernotlyl disaster & the 20O4 Asian,Earthquake & Tsunami'
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Corrputer Science and Engineering (AIC'l'E mode,l ba.scd curricrtl.!rrnJ

Suject: Data Structures and Algorithfis (CS30O

Course Outcomes: after completion of course student will be ablc to: .

Descri6e various data structues such.'as arrays. linked lists. stacks. r.1r.Lcr,rcs. trccs and
graphs and the operations performed on them.
Apply the concepts ofvarious data structures such as linked lists, stacks.,qucues. trees
and graphs to write algorithms and programs to implement them.

Co3. Analyse various searching and sorting algorithms such as Linear search, Binary search,

Selection.sort, Bubble Sort, lnsertion Sort, Quick Sort, Mergc Sort and I-{eap sort to
, estimale their time and space complexity

4o {, Develop solutions of the given problem using appropriate dara strucrurts.
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Environment. fossil Fuels' Altetnatives for lossil fueis: bigmass' wind' sobr' nutiear'

wave, tidal & hydt0gen'

water Follutl6n:

Definition, causes, e{fects and control mealures {PrimarY & Secondary waste water

lrealmenti, Acid Rain and marine pollution' Pollution case studies: Minamata 
-Iragedy'

iu"* uo,on Plan, Maiot oil spills ol the 20'n & 2ln century' Wate' conserva{on' Rain

water harvesting and watet shed managerfient'

Module2: €aosYstemsl

Concept of an ecosYslem; Strtjctule and funttion of an ecolYttem; Produrcrs' consumers

and decompose.s; Energy flow in lhe ecosystern; Ecological succession; Food chains' food webs and

ecological pyramids; l.troduction, lypes' characteristic features' 
. 

structure and function of the

toliowing €cosystem (a.lrrre.t etosyst"m 111 erassland ecosystem (c) Desert ecosystem {d) Aquatic

ecosysl;s {!onds, streams, lakes, rivets' oceans' estuaries)

Causes, effe.ts & Controi Measures of Air Pollution: Primary and secondary alr pollutants

and photo-ehemical smog elimate changes' Global warming' O:one laYer depletion' Polluti n case

studies; Bhoral 8as Disa$te' and London smo8 Disaster'

Moduls 3; Biodiversity and lts conterv'tion:

lntroduclioo ,Definition: 8€netic' species and ecosysiem diversity; Bio-geoBraphical

clalsification of lndis; Value of biodiverlity: consumptive use' productlve use' social' ethical'

aesthetic and option values; Biodiversity at global & National l€vel5; lndia as a rnega-diver:ltY nation;

Hot-spots of biodiversity; Threats to biodiversity: habitat loss' poaching of wildli{e' man'wildlife

confliets; fndangered and endemic species of india; conservation of biodiersitYi ln-situ and Ex-situ

conse.vation of biodiv€rsity' fnvirorrment Prote*ion Act' Prevenlion and co'trol of Pollution Act:

Air, water, wild life, toresl conservalion lsJues inlolved in enforcement of environmental legisl*ioni

Public awareness.

Module 4: ervironm*ntal Pollutlon and Social lgruesN

causet, eifects and control measures of Soil pollurion' Noise poliution' Th€rmal pollution'

Nuclear hazards, solid w,ste t'n'Uu**nt (urban and irdustrial wastesl' Pollution case studies'

Disaster managem€nt: tloods, u"t}ri"X'' cycton" and landslides' Environmental ethks' wasteland

reclamationl Consume risrn and waste products' issues and possible solutions' Nuclear accidents and

holocaust. Case studies: Chernotlyl disaster & the 20O4 Asian,Earthquake & Tsunami'
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Definition, causes, e{fects and control mealures {PrimarY & Secondary waste water

lrealmenti, Acid Rain and marine pollution' Pollution case studies: Minamata 
-Iragedy'

iu"* uo,on Plan, Maiot oil spills ol the 20'n & 2ln century' Wate' conserva{on' Rain

water harvesting and watet shed managerfient'

Module2: €aosYstemsl

Concept of an ecosYslem; Strtjctule and funttion of an ecolYttem; Produrcrs' consumers

and decompose.s; Energy flow in lhe ecosystern; Ecological succession; Food chains' food webs and

ecological pyramids; l.troduction, lypes' characteristic features' 
. 

structure and function of the

toliowing €cosystem (a.lrrre.t etosyst"m 111 erassland ecosystem (c) Desert ecosystem {d) Aquatic

ecosysl;s {!onds, streams, lakes, rivets' oceans' estuaries)

Causes, effe.ts & Controi Measures of Air Pollution: Primary and secondary alr pollutants

and photo-ehemical smog elimate changes' Global warming' O:one laYer depletion' Polluti n case

studies; Bhoral 8as Disa$te' and London smo8 Disaster'

Moduls 3; Biodiversity and lts conterv'tion:

lntroduclioo ,Definition: 8€netic' species and ecosysiem diversity; Bio-geoBraphical

clalsification of lndis; Value of biodiverlity: consumptive use' productlve use' social' ethical'

aesthetic and option values; Biodiversity at global & National l€vel5; lndia as a rnega-diver:ltY nation;

Hot-spots of biodiversity; Threats to biodiversity: habitat loss' poaching of wildli{e' man'wildlife

confliets; fndangered and endemic species of india; conservation of biodiersitYi ln-situ and Ex-situ

conse.vation of biodiv€rsity' fnvirorrment Prote*ion Act' Prevenlion and co'trol of Pollution Act:

Air, water, wild life, toresl conservalion lsJues inlolved in enforcement of environmental legisl*ioni

Public awareness.

Module 4: ervironm*ntal Pollutlon and Social lgruesN

causet, eifects and control measures of Soil pollurion' Noise poliution' Th€rmal pollution'

Nuclear hazards, solid w,ste t'n'Uu**nt (urban and irdustrial wastesl' Pollution case studies'

Disaster managem€nt: tloods, u"t}ri"X'' cycton" and landslides' Environmental ethks' wasteland

reclamationl Consume risrn and waste products' issues and possible solutions' Nuclear accidents and

holocaust. Case studies: Chernotlyl disaster & the 20O4 Asian,Earthquake & Tsunami'
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suBrEcr*MArHrMArrcs-rrr ( t4 h 3t r)

,Courre Outcomes :

At the end ofthccourse the students will able to :

l. Understand Mat[bniatieal tools for Nuirlgrical Solutiorr of algebraii and tlrnscenilental quations,

2. Estinoite thoialue offunction by various interpolation metlrods --
3. Deteimine derivative and inteStals by nunte-riqal tuethods. .

4. Solve dre ODE end PDE by finite differtnce/aurnerical melhods..

S, Appt], probability distribution and statistics in various techbiques dealirB with

problems.
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Jabalpur Engineering College, Jabalpur (M'P')
Programme: B.Tech. Ili-semester: Mechanical Engineering (AICTE)
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGpV, Bhopal)

(AICTE Modcl Curriculum Based Scheme)
Bachelor ofrechnology (B.Tech.) III semester (Artificiar rntelrigence & Data science)

t hour lecture (1,): I t hour-l utorial (l)- I credit 2 hour I'ractical (P) = l
BSc r Basic Science course. PCC: Profcssional Corc Coursc. PtlC: Profcssional Elective Cource. HSMS: Humanitics scicncc Managerial Scicnce.
MC: Mandatory Course. Pl: Projecl and lntcmship. Dl_(: I)iskncc l,eaming Course

2022

S No
Sllbjecl

Codc
Crtcgory

Cod.
Subject Neme

Meximum M.rks Allotted

Totel
Mn rks

Contact Hours Prr We.k

Tot.l
Cr.dits

Tbeory

I 1End.
Scm.

Mid
Sem.

Qui/
As3ignmen

I

End
Sem.

Lrh

1 MA331 BSC Mathematics - III 3 1

, CH302 IISヽ4S
Enerry & Enviromenl
Engineering 3 l

3 A1303 PCC Data Structurer& Algorithm. 3 2 4

4 A1304 PCC
Object Oriented
Programming Using Java 3 2 4

5 ノヽ1305 PCC
Dieital Logic DesigD &
Computer Olganization 2 4

6 A1306 I:SC Software l-ab - I (Python)
2 I

フ 13r30, r)lC′PI lndustrial Training Evahatio 2 1

l otal r00 750 2

8 A1308 DIC Self'l-caming Prcscnration
(SWAYAMn.lPTET/MOOC) 4

Add",Onal cOursc FOr Honours Or MttOr spCClal17al10n Pcrmilred to opt lbr maximull1 t、vo additiOnal MOOC,Ourscs rorthc a vard o「 llonours(MinOr
those are
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A1303 Data Structure & Algorithms 3L:OT:2P 4 credits

Course Contents:

UNIT1:

Introduction: Basic Terminologies: Elementary Data organizations, Data structure
Operations: insertion, deletion, traversal etc.; Analysis of an Algorithm, Asymptotic
Notations, Time-Space trade off Searching: Linear Search and Binary searci Techniques
and their complexity analysis.

UMT2:

stacks and Queues: ADT Stack and its operations: Algorithms and their complexity
analysis, Applications of Stacks: Expression Conversion and evaluation--correspond ing
algorithms, ADT queue, Types of eueue: Simple eueue, Circular eueue, priority'eueue]
Operations on each Type of Queues: Algorithms and their analysis

UNIT 3:

Linked Lists:Singly linked lists: Representation in memory, Algorithms of several
operations: Traversing, Searching, Insertion into, Deletion from- linkedlist; Linked
representation of Stack and Queue, doubly linked list: operations on it. circular Linked
Lists: operations on it.

UNIT 4:

Treesl Basic Tree Terminologies, Different types of rrees: Binary Tree, Threaded
BinaryTree, Binary Search rree, AVL Tree; Tree operations on each of the trees and their
algorithms with complexity analysis. Applications of Binary Trees. B Tree, B+ Tree:
defi nitions and operations.

UNIT 5:

Sorting and Hashing: objective and properties of different sorting algorithms:Selection
Sort, Bubble Sort, Insertion Sort, Quick Sort, Merge Son, Heap Sort; performance and
Comparison among all the methods, Hashing, Collision handling techniques.

Graph: Basic Terminologies and Representations. craph search and traversal algorithms
andcomplexity analysis.

Suggested books:

l. "Fundamentals ofdata structures in C", S Sahni, Universities press.

2. "How to Solve it by Computer", R. C. Dromey, PearsonEducation. Data
3. "Data Structures using C and C++", Tenenbaum, PHI publication.
4. "lntroduction to algorithms", Cormen, MIT press.
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1) write a program to implement Linear search and Binary search algorithms. print the
number of comparisons done by the algorithms for the input list.

2) Write a program to implement stack. rmplement its push, pop, peek and display operations.
3) Write a program to implement Queue. lmplement its insert, delete and display operations.
4) Write a program to implement Singly Linked List and its operations like insertion and

deletion of elements from head and tail.
5) Write a program to implement Circular Linked List and its operations like insertion and

deletion of elements from head and tail.
6) Write a program to implement Doubly Linked List and its operations like insertion and

deletion of elements from head and tail.
7) write a program to imprement Binary search rree and print the number of comparison

required to search an element in it.
8) Write a program to implement lnsertion Sort Algorithm.
9) Write a program to implement euick Sort Algorithm
10) Write a program to implement Knapsack problem using Greedy approach.
11) Write a program to implement All-pa ir-shortest_path problem.
12) Write a program to implement n-queen problem using Backtracking approach.

vlu,-

List of experiments for DSA Lab



6n1-""r ori*t"a Programming using Java

Unit-I:lntroductiontoobjectorientedThinkins&ob.iectorientedProgramming:
Comparison with Procedural Programming, features of Object oriented paradigm-

Merits and demerits of oo methodology; object model; Elements of ooPs, lo

processing.

Unit.II:EncapsulationandDataAbstraction.conceptofobjects:state,Behavior&
ldentitY of an obrect; classes: identifying classes and candidates for Classes

Attributes and operations, Access modifiers' Static members of a Class' lnstances'

Message passinS, and Construction and destruction of Objects'

Unit.III: Relationships - lnheritance: purpose and its types, ,is a, relationship; Association,

Aggregation. Concept of Abstract classes, interface'

Unit-IV: Polymorphism: lntroduction, Method Overriding & Overloading' static and run

time PolYmorPhism.

Unit-v:MultithreadinginJaVa:Differencesbetweenmultipleprocessesandmultiplethreads,thread
states,creatinBthreads,interruptingthreads,threadpriorities'synchronizingthreads'interthread
communication.

Java Exception Handling: Try, catch, throw, throws and finally Types of exceptlons: user defined and built-

in excePtions.

Suggested Books :

1 An lntroduction to Object-Oriented Programming, Timothy Budd, Addisonwesley Publication'

2. Understanding Obiect- Oriented Programming with Java' T Budd' Pearson Education

3. Obiect Oriented programming through Java, P Radha Krishna' Universities Press

4. Thinking in Java, Bruce Eckel, Prentice Hall

5. Java the complete reference, Herbert Schildt, McGraw Hill'

6. Programming in Java, S.Malhotra and S Choudhary, Oxford University

7. Object Oriented Analysis& Design, Booch, Addison Wesley'

8. Principles of Object Oriented Analysis and Design,James Martin' Prentice

Ha ll/PTR.
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course Outcomes: after completion of course student will be able to:

CO1: Explain the concepts of Obiect Oriented Programming' and the Java's concepts of

Multithreading and Exception HandlinS'

CO2: ApplY the concepts of OOP to solve the given problem via Java Program

CO3: lmplement the concepts of OOP, Multithreadint and Exception Handling using Java

Program. 0 ./
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List of experiments (ooPs Lab)

1) Write a program to demonstrate the encapsulation and data hiding capabilities of
classes

2) Write a program to demonstrate the use of constructors.

3) Write a program to implement Function Overloading.

4) Write a program to implement dynamic method dispatching

5) Write a program to implement Single lnheritance

6) Write a program to implement Multi Level lnheritance

7) Write a program to demonstrate Multithreading

8) Write a program to demonstrate Exception Handling

k'-it*ni;pt*"" 8\tt4--- *r'



Jabalpur Engineering College, Jabalpur (M.P.)

Branch(AI&DS)woe。■July 2021
(Based on AICTE Model Syllabus)

Subject Code-AI&DS 30!
suuEcr-DrcrrAL Loclc DESTGN AND coMpurER oRGANtzATton [L+T+P=TC][3+t+O=A]

Module- |
Baslc Structure of Computers: Computer Types, Functional units, Basic operational concepts, Bus structures,
Software, Performanqe, muhiprocessors and multi computers, Computer Generations. Data Representation: Binary
Numbers, Fixed Point Representation. Floating - Point Representation. Number base conversions, Octal and
Hexadecimal Numbers, complements, Signed binary numbers, Binary codes.

Module-tt
Ditltal Loglc Clrcuits - l: Basic Logic Functions, Logic gates, universal logic gates, Minimization of Logic expressions.
Flip-fl ops, Combinational Circuits.
Digltal Logic Circuits - ll: Registers, Shift Registers, Binary counters, Oecoders, Multiplexers, Programmable Logic
Devices.

Module+tt
Computer Arlthmetic: Algorithms for fixed point and floating point addition, subtraction, multiplication and division
operations. Hardware lmplementation of arithmetic and logic operations, High performance arithmetic.
lnstruction Set & Addresslng: Memory Locations and Addresses, Machine addresses and sequencing, Various
Addressing ModeS lnstruction Formats, Basic Machine lnstructions. lA-32 Pentium example.

Module-tv
Processor Organizatlon: lntroduction to CPU, Register Transfers, Execution of lnstructions, Multiple Bus
Organization, Hardwired Control, Microprogrammed Control Memory Organization: Concept of Memory, RAM, ROM
memories, memory hierarchy, cache memories, virtual memory, secondary storage, memory management
requirements.

Module-v
lnput / Output OrBanlzatlon: lntroduction to l/O, lnterrupts- Hardware, Enabling and disabling lnterrupts, Device
Control, Direct memory access, buses, interface circuits, standard l/O lnterfaces.

TEXT BOOKS:
l.Computer OrSanization - Carl Hamacher, zvonko Vranesic, safiflat Zaky, fifth edition, Mccraw Hill.
2.Computer Architedure and Organization- An lntegrated Approach, Miles Murdocca, Vincent Heuring, Second Editlon, wiley
lndia.
3.Computer Systems Architedure - M.Moris Mano, lllrd Edition, Pearson.
4.Computer Organization and Architecture - William Stallings Sixth Edition, Pearson
s.Computer- organization and Design- David A. Paterson and John L.Hennessy-Elsevier.
6.Fundamentals or Computer OrSaniuation and Design, - Sivarama O'andamudi Springer lnt. Edition.
T.Digital Design -fhird Edition, M.Morris Mano, Pearson Education/PHl.
8.Fundamentals of Logic Design, Roth,5th Edition, Thomson.

C:
Dean
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AI&DS Ⅲ Sem

SUBJECT-DIGITAL TOGIC DESIGN AND COMPUTER ORGANTZATION

List of Experiment :

(1)To study and verify the Truth Table of Logic Gates

(2) Realization of a Boolean function
(3) Design and implantation using NAND gate.

(4) To study and verify Adders and subtractors
(5)To study and verify Binary to gray Generator
(6) To study and verify Multiplexer ad Demultiplexer
(7) Realization of a Boolean function using logisim

(8) To study and verify Flip Flops

(9)To study and verify Binary Counters

JabtlPut Enginecring Colle c

JabalPUr

*ffiMo-r



Course Outcome of DLD
C01 - Understanding basics of number system and computers.
CO2 - Understanding logic gates and counters, Multiplexer.
CO3 - Advance algorithm comprehension memory, memory addressing
CO4- conceptual understanding of computer organization, memory organisation and

RAM & ROM.
CO5- Hardware component, control, standard I/O Interlaces
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Jabalpur Engineering College, Jabalpur (M.P.)
Branch (AI&DS) w.e.f. July 2021

(Based on AICTE Model Syllabus)
Subject Code- AI&DS 305

SUBJECr‐ Software Lab IL+T+P=TC][0+0+2=4]

hrthon Programming

l) Introduction . To $rthon Installation and Working with Pyhon Understanding pyhon
variables Pyhon basic Operators Understanding python blocks.

2) Python Data Types Declaring and using Numeric data types: int, float, complex Using string
data type and string operations Defining list and list slicing Use of Tuple data tlpe

3) Qtthon Program Flow Control Conditional blocks using if, else and elif Simple for loops in
python For loop using ranges. Use of while loops in python t oop manipulation using pass,
continue, break and else.

4) P5rthon Functions, Modules And Packages Organizing python codes psing functions,
Organizing python projects into modules, Importing own module as well as extemal modules,
Understanding Packages, Powerful Lamda function, Programming using firnctions, modules
and extemal packages

5) Python String, List And Dictionary Manipulations Understanding string in build methods,
List manipulation using in build methods, Dictionary manipulation. Programming using string,
list and dictionary in build functions.

6) \rthon File Operation Reading config files in pyhon Writing log files in python
Understanding read functions, read0, readline0 and readlines0 Understanding write functions,
write0 and writelines0 Manipulating file pointer using seek Programming using file
operations.

Use of Numpy package

Use of Pandas package

Programming with Matplotlib package
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Afflliated to RCPV,Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology(B.TeCh・)III Senlester(MechatrOnics Engineering)

For batches admitted(we■ July 2021)

Note:Departnlcntal BOS will dccidc lisl orthree Optional su● ectS thOSc are available n M00C*Studcnts should contac(depanmci〕 t ibr opting DLC optional suli∝
υSublects

1 lccture (t,) = | 「    l hour Tutonal(T)=l crCd“     |     [   2 hour Prac6cal(P)‐ l Credh   l

Sヽ o
Calcgory

Code
Snbjecl Name

Msximum Marks Allollcd
'lirlal

Nlrrks

Contacl Hours Per'Week

'fotal

Credils

Theory Praclical

lCodt End

Sem
Mid Sem.

ll r am. ツ̈『ｎｔ
Ａ lind Sem.

l.ab

l 4ヽA‐34 13SC Malhon)alics-lll 3 l 4

2 CI1 302 I!SMC Energy & En!ironmenl Engin€ering 20 1()() 3 l |

3 4ヽT‐30, PCC DjgjralCircuil Design 3 |

4 MT‐ 304 PCC Strenglh of Malerials 30 3 1

MT 30S P(1(」 Sensors ard Inslrumcnlrlion 3 |

`
Ml‐ (`'` HSC Mechanics and N1a1€rixl l-ab |

13T‐ 307 |)1(1`PI lDdustiihl Training Llvalualion |

Tola, 15

ト MT50B I)IC Scl「曖 arning Presentalon(sWAYAM′ NP rEIノMooc)

NSSNCC/Swachh.!la Abhiyan/Rural Oulrcach Qua｀ 1lCr′

Additional C'ourse for Ilonoun or Minor Specialization
Permilled to op1 for maximum two additional courses in subjact code . . . . . for the award ofHonours
(Minor Specialization).
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Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)

B. Tech. III SEM (AICTE) (Mechatronics Engineering) (w.e.f. July 2021 Onwards)

Subjec
t Code

Subject Name
&Title

Maximum Marks Allotted HoursAl'e
ek

Total

CreditsTheor
v

Practical
Total

Mark
S

L T P
End
Sem
Mid
Sem
MS
T

Quiz,
Assignmen
t

End
Sem
Lab
Wor

k

4ヽA-341
MATHEMATICS

―
III

70 20 10 100 3 1 0 4

⌒

..{odule I : Numerical Methods-I (08 hours)
Finite differences, Relation between difference operators, interpolation using Newton's forward and backward
difference formulae. Interpolation with unequal intervals: Newton's divided difference and Lagrange's
formulae. Numerical differentiation, Numerical integration: Trapezoidal rule and Simpson's 1/3'd and3/8 rules.

Module 2: Numerical Methods-Il (08 hours)
Solution ofpolynomial and transcendental equations: Bisection method, Newton Raphson method and Regula
Falsi method. Solution of simultaneous Linear Algebraic equations: Gauss's Elimination, Gauss's Jordan, Crout's
methods, Jacobi's Method, Gauss-Seidal and Relaxation method-

Module 3: Transform Calculus-I (06 hours)
Fourier integrals, Fourier sine and cosine integrals, Fourier transform, Fourier sine and cosine transforms and
their elementary properties, Convolution theorem, Application of Fourier transformations to solve the boundary
value problems.

Module 4: Trensform Calculus-Il (10 hours)
Aankel Transforms, Mellin transforms and Wavelet transforms with their elementary properties. Z- transform

-nd inverse Z-transform of elementary functions, Shifting theorems, convolution theorem, Initial and final value
theorem, Application of Hankel and Mellin transformations to solve the boundary value problems.

Module 5: Probability Distritrutions and Statistics (08 hours)
Random variables, Probability Mass function, Probability Density function, Discrere Distributions: Binomial
Distribution, Poisson Distribution; Continuous Distributions: Normal Distribution, Exponential Distribution,
Basics of Statistics.

Books References:

l BS Grc、val,Highcr Enginccring Mathcmatics,Khanna Publishcr,35th Edition,2010

2 s Ross,A First COursc in Probability,6th Edition,Pcarson Education india 2002

3 w Fcncr, An lntroduction to PrObabili″ ThCOw and its ApplicatiOns,VOI Edition, Wilcy1 968 Statistics,

4 Advanccd Enginccring Mathcmatics by B S Crc、 val,Khanna Publishcrs

5 Highcr Engincc‖ ng Mathcmatics by B V Ramana TMH

6 Prasanna Sahoo,Probabniv and Mathcmalcal Statlstlcs,Louisvillc KY 40292 USA

ン
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COURSE OUTCOIⅥ ES:Atthc cnd Ofthc coursc thc studcnt wiH bc ablc to

C01 Understand the knowledge of transform calculus.

C02 Solvc thc Boundary valuc problcrns by thc using transtbrm methods.

C03 Determine the concept ofBasic probability.

c()4 Apply probability distribution and statistics in various techniques dealing with
engineering problems.

co5 Solve practical problems in today's data-centric world.



Subject

Code
Subject Name
&Title

Maximum Marks Allotted HoursAUee
k

Total

Cred
its

Theory Practical
Total

Mark
S

L T PＥｎ

ｄ

騨

ｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

Quiz,
Assignmen
t

Ｅｎｄ

Ｓｅｍ

Lab
Vヽor
k

ＣＨ
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Energy &
Environmental
Engineering

70 20 10 100 ヽ
，

| 0 4

Jabalpur Engineering College, Jabalpur ( M.P.)
B.Tech.III SEM (AICTE) (Mechatronics Engineering) (w.e.f. July 2021 Onwards)

Module I :A. Introduction to Energy Science:
World Indian Energy Scenario, Overview to Energy Systems, Energy sustainability and
Environment Fossil Fuels. Altematives for fossil fluels: biomass, wind, solar, nuclear wave, tidal
& hydrogen.
B. Water Pollution: Definition, causes, effects and control measules (Primary & Secondary
waste water treatment), Acid Rain and marine pollution. Pollution case studies: Minamata
Tragedy, Ganga Action Plan, Major oil spills of the 20" & 21" century, Water conservation, Rain
water harvesting and water shed management.

Module2: Ecosystems:

Concept of an ecosystem; Structure and function of an ecosystem; Producers, consumers and

decomposers, Energy flow in the ecosystem; Ecological succession; Food chains, food webs and

ecological pyramids; introduction, types, characteristic fbatures, structure and function of the

following ecosystem (a.)Forest ecosystem (b) Grassland ecosystem (c) Desert ecosystem (d)
Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries), Causes, effects & Control
Measures of Air Pollution: Primary and secondary air pollutants and photo-chemical smog

Climate changes, Global warming, Ozone layer depletion. Pollution case studies: Bhopal gas

Disaster and London smog Disaster.

Module 3r Biodiversity and its conservation:
Introduction Definition: genetic, species and ecosystem diversity; Bio-geographical classification
of India. Value of biodiversity: consumptive use. productive use, social, ethical, aesthetic and

option values; Biodiversity at global & National levels; India as a mega-diversity nation, Hot-
spots of biodiversity: Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts; Endangered and endemic species of India; Conservation biodiversity: In-situ and Ex-
situ conservation of biodiversity: Environment Protection Act, Prevention and Control of
Pollution Act. Air, water, wild life, lbrest conservation, Issues involved in enforcement of
environmental legislation; Public awareness.

ば時 ル
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Module 4: Environmental Pollution and Social Issues:

Causes, effects and control measures of Soil pollution, Noise pollution, Thermal pollution,
Nuclear hazards, Solid waste Management (urban and industrial wastesl, Pollution case studies.

Disaster management: floods, earthquake, cyclone and landslides. Environmental ethics,

Wasteland reclamation Consumerism and waste products, issues and possible solutions, Nuclear
accidents and holocaust Case Str.rdies: Chemobyl disaster & the 2004 Asian Earthquake &
Tsunami.

Module 5:A. Corrosion & its prevention:
Theories of Conosion and Mechanism - Dry (Direct Chemical attack), Wet (Electro Chemical
Theory) Atmospheric corrosion, Galvanic Series, Galvanic and Concentration Cell Corrosion,
Corrosion by sea water. Factors Influencing and Control of Corrosion Proper Design, Use of
pure metal and metal alloys, passivity, cathodic protection Sacrificial anode and Impressed
Current. Modifying the environment, Use of inhibitors: Definition, Causes, effects & control
measures of water pollution: Acid Rain &Pollution case studies.
B. Batteries:
Classification of Batteries, Important Applications. Lead-Acid battery, Ni-Cd battery
& Li battery. Fuel Cell. Hydrogen-Oxygen Fuel cell.

TEXT BOOKS
I A text book of Engineering Chemistry by Jain & Jain, Dhanpat Rai Publishing Company, New

Delhi
2. Chemistry of Engineering Materials by C.P. Murthy, C.V. Agarwal and A. Naidu 85
Publication Hyd.
3. A text book of Environmental Chemistry and Pollution control by S.S. Dara & Dr. D. D.
Mishra, S.Chand & Co, New Delhi
4. Energy, Environment Ecology and Society by Dr. Pushpendra, Vayu Education of India New
Delhi
5. Energy. Environment Ethics and Society, by Dr.S Deswal & Dr. A. Deswal Dhanpat Rai
Publishing Company, New Delhi

REFERENCE BOOKS
l. J.C. Kuriakose and J. Rajaram, "Chemistry in Engineering and Technology", Vol.l & 2,
Tata Mcgraw Hill Publishing Company (P) Ltd., New Delhi
2. Mars G. Fontana, "Corrosion Engineering", Tata Mcgraw Hill Publishing Company (P) Ltd.,
New Delhi.
3. F.Chau, Y. Liang, J. Gao and X. Shao, "Chemometrics", Wiley Inter Science.
4. De A.K., Environmental Chemistry, Wiley Eastem Ltd.
S.Trivedi R.K., Handbook of Environmental Laws, Rules Guidelines, Compliances and
Standards', Vol I and II, Enviro Media (R)
6. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc.
7. Clark R.S., Marine Pollution, Clanderson Press Oxford (TB).
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8.Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental
Encyclopedia, Jaico Pub[. House, Mumabai,
9. Boyle, Godfrey, Bob Everett, and Janet Ramage (Eds.) (200a), Energy Systems and

Sustainability: Power for a Sustainable Future. Oxford University Press.

10. Schaeffer, John (2007), Real Goods Solar l.iving Sourcebook: The Complete Guide to

Renewable Energy Technologies and Sustainable Living, Gaiam
I l. J.P.Gupta, A Text book of Energy, Environmont Ethics & Society" Dhanpat Rai Publishing
Company.

COURSE OUTCOMES: At the end of the course the student rvill be able to

⌒

C01 Apply the concept of sustainability of renewable energy to overcolne the shortcoming of
energy from non-renewable sources. Causes & Control of water Pollution

co2 Understand the interrelationship of different species in variety of ecosystems and hazards

of air pollution
co3 Conservation of Biodiversity & awareness of Environmental protection Act
C04 Identify social issues related to environmental pollutio! 3441!! Ptergltir! gqle.

C05 Recognize the origin as well as types ofcorrosion and apply appropriate protection
mechanism to control corrosion. Devices for energy storage.



Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. III sem(AICTE) (Mechatronics Engineering) (w.e.f. July 2021 Onwards)

Module- I Boolean Algebra And Switching Function: Minimization of switching
function. Concept of prime implicant, Karnaugh's map method, Quine and McCluskey
method, cases with don't care terms and multiple output, switching function,
Introduction to logic gates, NAND, NOR realization of switching function.

Module-Il Design And Analysis Of Combinational Circuits: Design and analysis of
code converter, Half-adder, half-subtractor, full adder, full-subtractor circuits, Series
and parallel adders and BCD adders, look-ahead carry generator and adders .Decoders,
Encoders, multiplexers & de-multiplexers, Designing of combinational circuits with
ROM and PLA.

Module-III Specification And Sequential Systems : Characterizing equation and
definition of slmchronous sequential machines, Realization of state table from verbal
description, Mealy and Moore machines state table and transition diagram, minimization
of state table of completely specified sequentia[ machines.

Module-IV Design And Analysis Of Sequential Circuits: Design and analysis of
registers, synchronous & asl,nchronous counters etc., Introduction to asynchronous
sequential machines, races and hazards, Controllers and data system designing.

Module-V FSM & VHDL: Implementing simple finite state machine from written
specifications, Writing VHDL code for simple circuits, Practical applications of digital
circuits.

Reference books
l. W.H. Gothman, "Digital Electronics" (PHI).
2. R.J. Tocci, "Digital System Principles And Applications"
3. Z. Kohair (TMH), "Switching and Automata Theory"
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4 M Mano(PHI)``Digital Logic and Computcr Dcsign''
5 M Mano(PHI)“ DigitJ Dcdgn"

COURSE OUTCOPIES:Atthc cnd ofthe coursc the studcnt win be able t。

MT-303L Digital Circuit Design Lab

All experiments with relay Logics. Basic Ladder Programming like-

I . Up-Down Counters (Counter FB)

2. TON, TOF, TP Timers (Timer FB)

3. Push-to-ON & Push-to-OFF using Discrete logic

4. Delayto-ON & Delay-to-OFF using Timers (Timer FB)

5. Build NOT, AND, OR Logic using Discrete Logic

6. Build NAND, NOR, Logic using Discrete I-ogic

7. Build XOR, XNOR Logic using Discrete Logic

8. Combination of Timers & Counters (Timeq Counter FB)

9. PTO and PWM Function (Timer FB)

10. Work Hands on experiments for digital logical circuit design thinking,Application
ofdigital circuits in different discipline's projects using digitallymenu operated devices.

I I . Many Experiments involving Hardware Interfacing & Software Development
system designs.

12. PLC, Cr-r, Linux, I-ab View programming controlled hardware circuit designs

Jttpr郷謬
卜:iC・

C01 Learn various logic gates and simplify Boolean equations.

C02 Dcsign various combinational c ircuits.
C03 Analyze various flip flops, shift registers and determining outputs.
C04 Design various type ofsequential circuits.
(〕()5 Perform FSM sy,nthesis from a VHDL description.
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Jabalpur Engineering College, .Iabalpur ( NI.P.)
B. Tech. (AICTE) (Mechatronics Engineering) (w.e.f. July 2021 On*'ards)

Module I
Units and standards, calibration, static and dynamic characteristics of an instrument, error
analysis, electromechanical indicating instruments.

ModuhII
Material science concepts: materials used as sensors and transducers, analog and digital
voltmeters, ammeters, millimeters, DC bridges, AC bridges, fault detection-short circuit ,open
circuit, shielding and grounding methods.

Module III
Introduction to sensors and transducers, potentiometers, physical quantities and their
measurements- strain, force, speed, velocity, acceleration, proximity and range, temperature,
pressure, flow level, 02 sensors, breathalyzers, display device, digiral cRo, data storage,
introduction to data acquisirion, elements of data acquisition system, concept of signal
conditioning.

Module IV
PLC: Programming formats using contacts and coils, latching etc. Converting simple relay
logic diagram to PLC ladder diagram, Digital logic implementation in ladder programming,
Timer and counter functions, Arithmetic functions, R-trig/F+rig pulses, shift registers, sequence
functions.

Module V
communication Instruments: Modem, co-axial cable, Transmission Line, Fax-Modem,
wireless sensor, Repeater, Hubs, Bridges & switohes, Routers & Gateways, Industrial process
Automation, Networks and Protocols: AS I-CAN, MODBUS, PROFIBUS-DP, Wi-Fi, Wi_
MAX, Connectors.

Books:
I .A.K.Sawhney,A course in Electrical and Electronic Measurements and Instrumentation,
( l9e), Dhanpat Rai & Co. Publishers, 201 2.

Engincering Col

Jebalpur



2.A.K.Sawhney,A course in Mechanical Measurement and Instrumentation,(9e), Dhanpat Rai &
Co. Publishers, 2012.
3.R.K.Rajput, Electrical & Electronic Measurements & Instrumentation,(2e),S.Chand
Publishers, 2010.
4. Bela G.Liptak, Process Measurement and Analysis,(4e),CRC press,2003.
5. Liptak, B.G.(Ed.),Instrument engineers' hand book, Vol.3: Process software and digital
networks, ( I e) CRC Press, Boca Raton, London, 2002.

COURSE OUTCOMES: At the end of the course the student will be able to

MT 305L - Sensor and Instrumentation Lab

I . Behavior of inductive, magnetic, reflection light scanner, and one way bariers, reflection light barrier

OBS and an ultrasonic sensor.

2.Path power characteristic curve ofinductive analog encoder, reduction factor ofreflection light scanner

OJ, fitted with an optical waveguide.

3.Response curve ofinductive sensor, capacitive sensor, magnetic field sensors.

4.Response analysis ofaudio and image sensors.

5.Calculation of maximum admissible velocity ofan object using ultrasonic sensor.

6.lntroduction of PLC, study basic components, networking and different programming technique. Of
PLC.

7. Design ofcircuits using different sensors.

hぶr捕‖i猛‖い

C01 Understand fundamentals of measuring instruments theoretically as well as practically.

C02 Gain knowledge about D.C. & A.C. bridges and its applications.
C03 Measure various parameters in real world.
C04 Understand the fundamentals of PLC.
C05 Gain knowledge of various communication instruments.



Jabalpur Engineering College,Jabalpur(Ⅳl.P。 )
B.Tech.IH sem(AICTE)(MechatrOnics Engineering)(w.e.■ July 2021 0nwards)
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Strength of
Materials 70 20 10 30 20 150 0 4

Module-I INTRODUCTION TO MATERIALS:
Structure and Properties of Engineering Materials, Metals and Alloys, Phase Diagrams,
Advanced Material and Tools, Polymers and Composites, Ceramics, Stress Strain Diagram, Iron
Carbon Diagram.

Module-Il STRESS AND STRAIN:
Stresses in members of a structure, Axial and shear stresses and strains - Elasticity, Hook's law -
Lateral strain Poisson's ratio Volumetric strain Elastic constants Stress in composite bars.
Strain energy impact and suddenly applied loads. Analysis of simple structures, stepped rods,
Transformation ofstress and strain, Principal stresses, normal and shear stress, Mohr's circle and
its application to two dimensional analysis.

Module-III SHEAR FORCE AND BENDING IIIOMENTS:
Pure ben<iing, Bending equarion, Flexure formula, Section modulus, Bending of symmetric
member,.Bending of composite sections, Shear force and bending moment diagrams for
beams subjected to different types of loads-Theory of simple bending and assumpti6ns.

Module-IV DEFLECTION OF BEAMS:
Slope, .Deflection and Radius of Curvature, Cantilevers subjected to various types of load,

71 Macaulay's method and Area moment Method for deflection of Cantilever belm, Simply
supponed beam and Over hanging beam subjected to various types ofload, Relation benpien
maximum bending and maximum deflection.

Module-V TORSION OF SHAFTS:
heory of pure torsion, Polar modulus, Torsional rigidity, angle of twist, Torsional stresses in
a shaft, Power transmitted by a shaft, Stepped shafts, Composite shafts, Torsional resilience,
Shafts in series and Shafts in parallel, Torsion oftapering rod.

Reference Books:
| . Timoshenko,S.P.,Gere, M.J., Mechanics of Materials,C.B.S.,publishers, 1980.
2. Ramamurtham,S., Strength of Materials, Dhanpat Rai Publications,2005.
3. Popov,E.P., Engineering Mechanics of Solids, Prentice-Hall, I 999.
4. R.K.Rajput A textbook of strength of material,; S.chand Publications
5SSRa'lan' 
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COURSE OUTCOⅣ IES:Atthc cnd ofthc coursc thc sは dcnt win bc ablc to

MT-304L Strength of Materials Lab

List of Experiments:

1. Standard tensile test on MS and CI test specimen with the help of UTM.

A 2. Direct/cross Shear test on MS and CI specimen.

3. Transverse bending test on wooden beams to obtain modulus of rupture.

4. Fatigue test.

5. Brinell hardness test.

6. Vicker hardness test.

7. Izod/Charpy test.

8. Rockwell Hardness test.

C01 Understanding of diffelent types of Materials

C02 Analyse the different structures,stress and strain.

C03 Knowledge of all force and bending moments
C04 Comparative analysis of different loads.
C05 Design beams,shafts,and structures



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

B. Tech. III SEM (AICTE) (lVlechatronics Engineering)

B. Tech. (AICTE) (Mechatronics Engineering) (w,e.f. July 2021 Onwards)

Mechanics & Material LAB
List of Experiments

l. Preparation and study of crystal models for simple cubic, body centred cubic, Face cenffed
cubic and hexagonal close packed struchrred.

2. Preparation and snrdy of the Microstructure of pure metals like lron, Cu And Al.
3. Grain size measurement by different methods.
4. Preparation and study of the Microstructure of Mild Steels, low carbon steels,

High C steels.
5. Study of the lvlicrostructure ofCast Irons.
6. Study of the Microstructure of different alloy steels.
7. Study of the Microstructure of Ferrous alloys.
8. Study of the Microstructure of Heat treated steels.
9. Harden ability of Steels by Jominy end quench test.
10. To find out the hardness ofvarious heat treated and untreated plain carbon steels.

A COURSE OUTCOMES: At rhe end of the course the student will be able to

C01 Summarize the crystal structure for SC, BCC, FCC and HCP.

C02 Outline the microstructure for pure metals and alloys.
C03 Observe the micro structure of heat treated steels.
C04 Observe the hardness of alloys metals by using jominy quenching test.
(〕05 Desoribe how and why defects (point, line and interfacial) in materials

greatly affect engineering properties and limit their use in service.
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Jabalpur Engineering College, Jabalpur
B. Tech.IIIsem (AICTE) (Mechatronics Engineering) (w.e.f. July 2021 Onwards)
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After completion of Industrial training just after last semester as per scheduled in academic
calendar, will be evaluated in this semester.
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