	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester I (w.e.f Session 2021-2022)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-101A
	Problem Solving through Programming in c
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	2
	AI-DS-103A
	Biology for Engineers
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	AI-DS-105A
	Operating System
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	4
	AI-DS-107A
	Probability & Statistics
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	5
	AI-DS-109A
	Computer Organization and Architecture
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	AI-DS-111LA
	Problem Solving through Programming in C Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	7
	AI-DS-113LA
	Computer Organization & Architecture  Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	
	
	Total
	
	24
	21
	375
	165
	60
	600
	


	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester II (w.e.f Session 2021-2022)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-102A
	Python Programming
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	2
	AI-DS-104A
	Data Structure
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	3
	AI-DS-106A
	English
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	4
	AI-DS-108A
	Introduction to Artificial Intelligence
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	5
	AI-DS-110LA
	Language Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	6
	AI-DS-112LA
	Python Programming  Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	7
	AI-DS-114LA
	Data Structure Lab using C
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	
	
	Total
	
	24
	20
	300
	160
	90
	550
	


Note: Students be encouraged to go to 6-8 weeks summer internships mandatory during the summer break after the completion of Second semester exams.

	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester III (w.e.f Session 2022-2023)

	S.No.
	Course  Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-201A
	Introduction to Data Science
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	AI-DS-203A
	Computer Networks
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	AI-DS-205A
	Sensor Technology
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	AI-DS-207A
	Design & Analysis of Algorithm
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	5
	AI-DS-209A
	Object Oriented Programming using C++
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	6
	AI-DS-211LA
	Object Oriented Programming using C++ Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	7
	AI-DS-213LA
	Design & Analysis of Algorithm Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	8
	AI-DS-215LA
	Data Science Lab
	0:0:2
	2
	1
	--
	40
	60
	100
	3

	
	
	Total
	
	25
	21
	375
	245
	180
	800
	

	9
	SIM-201A*
	Seminar on Summer Internship
	2:0:0
	2
	
	0
	50
	0
	50
	


*Note: SIM-201A* is a mandatory credit-less course in which the students will be evaluated for the 

Summer Internship (training) undergone after 2nd semester and students will be required to get passing 

marks to qualify.

1. Regarding the course SIM-201A* (Seminar on Summer Internship) is a part of the  curriculum of 

B.Tech – 2nd Semester. Since the students are admitted directly through  LEET (Lateral Entrance 

Examination Test) in the B.Tech. – 3rd Semester, therefore, they need not to undergo this course.

2. In the D.M.C for LEET students it may be mentioned 

*NOT APPLICABLE

* ADMITTED UNDER LEET
	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester IV (w.e.f Session 2022-2023)

	S.No.
	Course  Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-202A
	Database Management Systems
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	AI-DS-204A
	Object Oriented Software Engineering
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	AI-DS-206A
	Business Intelligence
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	AI-DS-208A
	Automata Theory
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	HTM-901A
	Universal Human Values

II : Understanding

Harmony
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	AI-DS-210A
	Data Visualization
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	7
	AI-DS-212LA
	Data Visualization Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	8
	AI-DS-214LA
	Database Management Systems
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	9
	AI-DS-216LA
	Soft skills and Communication Lab
	0:0:2
	2
	1
	--
	--
	50
	50
	3

	
	
	Total
	
	26
	22
	450
	230
	170
	850
	

	10
	MC-901A*
	Environmental Sciences
	3:0:0
	3
	0
	75
	25
	0
	100
	3


*MC-901A is a mandatory credit-less course and student has to get passing marks in order to qualify for 

the award of B.Tech. Degree.

Note: Students be encouraged to go to 6-8 weeks summer internships mandatory during the summer break

 after the completion of fourth semester exams.

	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester V (w.e.f Session 2023-2024)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-301A
	Big Data Analytics
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	AI-DS-303A
	Machine Learning
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	AI-DS-305A
	Artificial Neural Networks
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	4
	AI-DS-307A
	Digital Image Processing
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	PEC
	Elective-I
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	6
	AI-DS-309LA
	Project –I
	0:0:4
	4
	2
	--
	100
	100
	200
	3

	7
	AI-DS-311LA
	Digital Image Processing Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	8
	AI-DS-313LA
	Machine Learning Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	 
	 
	Total
	
	27
	22
	375
	305
	220
	900
	 

	9
	SIM-301A*
	Seminar on Summer Internship
	2:0:0
	2
	0
	0
	50
	0
	50
	

	10
	MC-904A
	Energy Resources & Management
	3:0:0
	3
	0
	0
	100
	0
	100
	3


	PEC Elective-I

	Fuzzy Logic and Applications  PE-AI-DS-T301A

	Genetic Algorithm PE-AI-DS-T303A

	Application of Data Science  in Industry PE-AI-DS-T305A


SIM-301*A is a mandatory credit-less course in which the students will be evaluated for the Summer Internship undergone after 4th semester and students will be required to get passing marks to qualify.

	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester VI (w.e.f Session 2023-2024)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-302A
	Deep and Advanced Machine Learning
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	2
	AI-DS-304A
	Bio Informatics
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	3
	PE
	Elective – II
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	PE
	Elective – III
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	OE
	Open Elective-I
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	PE-AI-DS-322LA
	Elective - III Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	7
	AI-DS-306LA
	Deep and Advanced Machine Learning Lab
	0:0:3
	3
	1.5
	--
	40
	60
	100
	3

	8
	AI-DS-308LA
	Unix  Lab
	  0:0:2
	2
	1
	--
	40
	60
	100
	3

	
	
	Total
	25
	25
	21
	375
	245
	180
	800
	


The course of both PE & OE will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 

	                     PEC Elective-II
	         PEC Elective-III

	Cloud Web Services PE-AI-DS-T310A
	High Performance Computing PE-AI-DS-316A

	Data Analytics using SQL PE-AI-DS-T312A
	Human AI Interaction PE-AI-DS-318A

	Social Media Analytics PE-AI-DS-T314A
	Natural Language Processing PE-AI-DS-320A

	OEC Elective - I
	

	Inferential Statistics OE-AI-DS-302A
	

	Management Information System OE-AI-DS-304A
	

	Enterprise Resource Planning OE-AI-DS-306A
	


Note: Students be encouraged to go to 6-8 weeks summer internships mandatory during the summer break after the completion of sixth semester exams.
	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester VII (w.e.f Session 2024-2025)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hrs)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-401A
	R Programming for Data Science
	4:0:0
	4
	4
	75
	25
	0
	100
	3

	2
	PE  
	 Elective-IV
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	OE 
	Open Elective- II
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	AI-DS-403A
	Block Chain Essentials
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	AI-DS-405LA
	R Programming Lab
	0:0:2
	2
	1
	--
	40
	60
	100
	3

	7
	AI-DS-407LA
	Project-II
	0:0:6
	6
	3
	--
	100
	100
	200
	3

	
	
	Total
	
	
	17
	300
	240
	160
	700
	

	8.
	SIM-401A*
	Seminar on Summer Internship
	2:0:0
	2
	0
	0
	50
	0
	50
	


    The course of both PE & OE will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 

	 P EC Elective-IV
	OEC Open Elective-II

	Robotic Process Automation Tools PE-AI-DS-T401A


	Android Application Development OE-AI-DS-401A

	Infrastructure Containers PE-AI-DS-T435A


	Chat Bot Development OE-AI-DS-403A

	Pattern Recognition PE-AI-DS-T405A


	Computer  Vision OE-AI-DS-405A


SIM-401*A is a mandatory credit-less course in which the students will be evaluated for the Summer Internship undergone after 6th semester and students will be required to get passing marks to qualify.

	Bachelor of Technology (Artificial Intelligence & Data Science)

	Credit Based Scheme of Studies/Examination

	Semester VIII (w.e.f Session 2024-2025)

	S.No.
	Course Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration       of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	AI-DS-402A
	Reinforcement Learning
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	AI-DS-404A
	Research Methodology & IPR
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	PE 
	Elective-V
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	OE
	Open Elective –III
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	AI-DS-406LA
	Reinforcement Learning Lab
	0:0:2
	2
	1
	--
	40
	60
	100
	3

	7
	AI-DS-408LA
	Elective-V Lab
	0:0:2
	2
	1
	--
	40
	60
	100
	3

	8
	AI-DS-410LA
	Project III
	0:0:6
	6
	3
	--
	100
	100
	200
	3

	
	
	Total
	
	22
	17
	300
	280
	220
	800
	


      The course of both PE & OE will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section.
	PEC Elective-V


	OEC Elective-III

	Artificial Intelligence in Cyber Security  PE-AI-DS-T402A

	Cyber Security  OE-AI-DS-402A

	Game Theory in Artificial Intelligence  PE-AI-DS-T404A

	Agile Software Engineering  OE-AI-DS-404A

	Convolutional Neural Network  PE-AI-DS-T406A

	Advanced Python for Data Science  OE-AI-DS-406A


	AI-DS-101A
	Problem Solving through Programming in C

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 hrs

	Purpose
	To familiarize the students with the basics of Computer System and C Programming 

	Course Outcomes(CO)

	CO 1
	Describe the overview of Computer and C

	CO 2
	Learn Sorting, Searching and Control Statements

	CO 3
	To use arrays and Functions

	CO 4
	To use pointers, structures, union and Data Files to formulate algorithms and programs. 


UNIT-I

Overview of Computers: Block diagram and its description, Number systems.

Overview of C: Elements of C, Data types; Storage classes in C; Operators: Arithmetic, relational, logical, bitwise, unary, assignment and conditional operators, precedence & associativity of operators.

UNIT-II
Input/output: Unformatted & formatted I/O function in C.

Searching: Binary Search, Linear Search.

Sorting: Bubble Sort, Selection Sort and Insertion Sort.

Control statements:  if statement, switch statement; Repetition: for, while, and do-while loop; break, continue, go to statements.
UNIT- III 

Arrays: Definition, types, initialization, processing an array, String handling.
Functions: Definition, prototype, parameters passing techniques, recursion, built-in functions, passing arrays to functions, returning arrays from functions.

UNIT-IV 

Pointers:  Declaration, operations on pointers, pointers and arrays, dynamic memory allocation, pointers and functions, pointers and strings.
Structure & Union: Definition, processing, passing structures to functions, use of union.
Data files: Opening and closing a file, I/O operations on files. 
Suggested Books:
1. Brian W. Kernighan Dennis Ritchie, “C Programming Language” Pearson Education India.
2. SubrataSaha, Subhodip Mukherjee: Basic Computation & Programming with ‘C’-Cambridge University Press.
3. Ajay Mittal, “Programming in C - A Practical Approach”, Pearson.
4. E Balagurusamy :Programming in ANSI C,TMH Education.
5. PradipDey and ManasGhose, “Computer Fundamental and Programming in C”, Oxford Pub.

6. Ashok Kamthane, “Programming in C, 3e”, Pearson Education India.
7. YashwantKanetker, “Let us C”, BPB Publications.
8. A K Sharma, “ Fundamentals of Computers & Programming” Dhanpat Rai Publications 
9. Rajaraman V., “Computer Basic and C Programming”, Prentice Hall of India Learning.
Note:  The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.
	AI-DS-103A
	Biology for Engineers

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	-
	-
	3
	75
	25
	100
	3 hrs

	Purpose
	       To familiarize the students with the basics of Biotechnology

	Course Outcomes(CO)

	CO1
	Familiarize the students with the basic organization of organisms and subsequent building to a living being

	CO2
	Impart an understanding about the machinery of the cell functions that is ultimately responsible for various daily activities.

	CO3
	Provide knowledge about biological problems that require engineering expertise to solve them

	CO4
	Familiarize the students with Mechanochemistry and Role of biology


UNIT-I
Basic Cell Biology: Introduction- Methods of Science-Living Organisms; Cells and Cell theory Cell Structure and Function, Genetic information, protein synthesis, and protein structure, Cell Metabolism-Homoeostasis- Cell growth, reproduction,

 and differentiation.

UNIT-II
Biochemistry and Molecular Aspects of Life: Biological Diversity --Chemistry of life: chemical bonds--Biochemistry and Human biology--Protein synthesis—Stem cells and Tissue engineering. 

Enzymes and Industrial Applications: Enzymes: Biological catalysts, Proteases, Carbonic anhydrase, Restriction enzymes, 

and Nucleoside monophosphate kinases—Photosynthesis.

UNIT-III

Introduction to Biomolecules: Definition, general classification and important functions of   carbohydrates, lipids, proteins, nucleic acids (DNA& RNA: Structure and forms). Hierarchy in protein structure-Primary secondary, tertiary and Quaternary structure. Proteins as enzymes, transporters, receptors and structural elements.

Enzymes as Biocatalysts: General characteristics, nomenclature and classification of Enzymes. Effect of temperature, Ph, enzyme and substrate concentrations on the activity of enzymes. Elementary concept of and coenzymes. Mechanism of enzyme action. Enzyme kinetics and kinetic parameters (Km and V max).

UNIT-IV

Mechanochemistry: Molecular Machines/Motors—Cytoskeleton—Bioremediation—Biosensors.

Nervous system, immune system, and cell signaling Nervous system--Immune system- General principles of cell signaling 

Role of Biology: Role of Biology in Agriculture, Medicine, Forensic science, Bioinformatics, Nanotechnology, Micro-electromechanical systems (Bio-MEMS) and Sensors (Biosensors). 

Suggested Books:

1. Molecular Biology of cell, 4th ed. Alberts, Bruce et al. Garland Science Publishing, New York.

2. Microbiology. Pelczar Jr., M.J.; Chan, E.C.S. and Krieg, N.R. Tata McGraw Hill, New Delhi.

3. Lehninger: Principles of Biochemistry, 3rd edition, by David L. Nelson and M.M. Cox. Maxmillan/ Worth publishers.

4. Molecular Biotechnology: Principles Application of Recombinant DNA. Glick, B. R. and       Pasternak, J. J. ASM press WashingtonDC.

5. Kuby’s Immunology, Goldsby, R A,.Kindt, T.J, Osborne, B.A.(2003) W. H. Freeman and company, New York.

6. Recombinant DNA 2nd Edition. Watson, James D. and Gilman, M. (2001) W.H Freeman and Company, NewYork.

7. Essentials of Molecular Biology 4thed, Malacinski, G. M. (2003) Jones &Bartlet Publishers, Boston.

Note:  The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-105A
	Operating System

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 hrs

	Purpose
	To familiarize the students with the basics of Operating Systems.

	Course Outcomes (CO)

	CO1
	To understand the structure and functions of Operating system.

	CO2
	To learn about processes, threads, scheduling and Synchronization.

	CO3
	To understand the concept of deadlocks, Memory Management and virtual Memory.

	CO4
	To learn various Device Drivers.


UNIT-I
Introduction: Introduction to OS. Operating system functions, Different types of O.S.- batch process, multi-programmed, time-sharing, real-time, distributed, parallel.

System Structure: Computer system operation, I/O structure, storage structure, storage hierarchy, different types of protections, operating system structure (simple, layered, virtual machine), O/S services, system calls.

UNIT-II
CPU Scheduling: scheduling criteria, preemptive and non-preemptive scheduling, scheduling algorithms, algorithm evaluation, multi- processor scheduling.

Threads: overview, benefits of threads, user and kernel threads.

Process Management: Concept of processes, process states, process control, co-operating processes, inter-process communication. Process Synchronization - background, critical section problem, critical region, synchronization hardware, Classical problems of synchronization, semaphores.

UNIT-III

Deadlocks: Concept of deadlock, deadlock characterization, deadlock prevention, deadlock avoidance, deadlock detection, recovery from deadlock.

Memory Management: Background, logical vs. physical address space, contiguous memory allocation, paging, segmentation, segmentation with paging. Concept of fragmentation.

Virtual Memory: Background, demand paging, concept of page replacement, page replacement algorithms, allocation of frames, thrashing.

UNIT-IV
Device Drivers - Storage management, Disk Scheduling, Disk Management Security and Protection Mechanism - Password based protection, Encryption and Decryption, System Threats – Viruses, Wormholes, Trojan horses etc 

Suggested Books:

1. Operating System Concepts”, Abraham Silberschatz, Peter Baer Galvin, and Greg Gagne, Wiley

2. Operating systems: a concept based approach”, Dhananjay M. Dhamdhere, McGraw Hill .

3. Operating Systems : Internals and Design Principles, William Stallings, Pearson

4. Operating Systems Design and Implementation” ,(Prentice Hall Software Series) Andrew S Tanenbaum and Albert S Woodhull.

5. Taub and Schilling, Principles of Communication Systems, TMH.

6. Mithal G K, Radio Engineering, Khanna Pub.

7. Sirnon Haykin, Communication Systems, John Wiley.

Note:  The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-107A
	Probability & Statistics

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 hrs

	Purpose
	To familiarize the prospective students with techniques of probability and statistics.

	Course Outcomes(CO)

	CO1
	To Understand basic Probability and Random Variables

	CO 2
	To Understand Continuous Probability and Probability Distributions.

	CO 3
	To familiarize the student with the Basic Statistics

	CO 4
	To understand The Hypothesis

	                                                                                   UNIT-I

	Basic Probability: Introduction, additive law of probability, Conditional Probability, Independent Events, Bayes’ Theorem.

Random Variables: Discrete random variables, probability distribution, Probability mass function and distribution function, Expectation, Moments, Variance and standard deviation of discrete random variables.

	                                                                                  UNIT-II                                                           

	Continuous Probability Distribution: Continuous random variables, probability distribution, Probability density function and distribution function, Expectation, Moments, Variance and standard deviation of Continuous random variables.

Probability Distributions: Binomial, Poisson and Normal - evaluation of statistical parameters for these three distributions.

	                                                                                   UNIT-III                                                           

	Basic Statistics: Measures of Central tendency: Mean, median, quartiles, mode, Geometric mean, Harmonic mean.

Measures of Dispersion: Range, Quartile deviation, mean deviation, standard deviation, coefficient of variation, Moments, Skewness and Kurtosis, Correlation, Coefficient of correlation, methods of calculations, Lines of regression,  Rank correlation.

	                                                                                   UNIT-IV                                                           

	Testing of Hypotheses: Test of significance: Basic of testing of Hypothesis. Null and alternate Hypothesis, types of errors, level of significance, critical region. Large sample test for single proportion, difference of proportions, single mean, difference of means. 

Small Sample Tests: Test for single mean, difference of means and test for ratio of variances

	Suggested Books:

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,2006.

2. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall, 2003 (Reprint).s

3. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.

4. W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed.,Wiley, 1968.

5. N.P. Bali and and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.

6. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.

7. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

8.Veerarajan T., Engineering Mathematics (for semester III), Tata McGraw-Hill, New Delhi, 2010.

Note:  The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.



	AI-DS-109A
	Computer Organization and Architecture

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	-
	-
	3
	75
	25
	100
	3 hrs

	Purpose
	To learn the basic  methods for the design of digital circuits  and provide the fundamental concepts used in the design of digital systems.

	Course Outcomes (CO)

	CO1
	To introduce basic postulates of Boolean algebra and shows the correlation between Boolean expressions

	CO2
	To introduce the methods for simplifying Boolean expressions

	CO3
	To outline the formal procedures for the analysis and design of combinational circuits and sequential circuits

	CO4
	To introduce the concept of memories and programmable logic devices.


                                                          UNIT-I

Fundamental Concepts: Binary Digits, Logic Levels, and Digital Waveforms, Logic Systems-Positive and negative, Logic Operations, Logical Operators, Logic Gates-AND, OR, NOT, NAND, NOR, Exclusive-OR and Exclusive-NOR, Active high and Active low concepts, Universal Gates and realization of other gates using universal gates, Gate Performance Characteristics and Parameters.

                                                                                        UNIT-II

Basic Computer Organization and Design: Instruction codes, stored program organization, computer registers and common bus system, computer instructions, timing and control, instruction cycle: Fetch and Decode, Register reference instructions; Memory reference instructions. Input, output and Interrupt: configuration, instructions, Program interrupt, Interrupt cycle, Micro programmed Control.
organization, Control Memory, address sequencing, Micro program Example, micro instruction format, Horizontal Vs Vertical micro-programming, design of control Unit,   microprogram sequencer, Hardwired v/s Micro-programmed Control Unit.
UNIT-III

Central Processing Unit: General register organization, stack organization, instruction formats (Zero, One, Two and Three Address Instruction), addressing modes, Data transfer and manipulation, Program control. CISC and RISC: features and comparison. Pipeline and vector Processing , Parallel Processing, Flynn's taxonomy, Pipelining, Instruction Pipeline, Basics of vector processing and Array Processors.

UNIT-IV

Input-output organization: I/O interface. I/O Bus and interface modules, I/O versus Memory Bus. Asynchronous data transfer: Strobe control, Handshaking, Asynchronous serial transfer. Modes of Transfer: Programmed I/O, Interrupt driven I/O, Priority interrupt; Daisy chaining, Parallel Priority interrupt. Direct memory Access, DMA controller and transfer. Input output Processor, CPU-IOP communication, Serial communication.

Suggested Books:

1. Donald P. Leach and Albert Paul Malvino, Digital Principles and Applications, 8th Edition, TMH, 2003.M.

2. Morris Mano, Digital Design, 3rd Edition, Prentice Hall of India Pvt. Ltd., 2003 / Pearson Education (Singapore) Pvt. Ltd., New Delhi, 2003.

3. John F. Wakerly, Digital Design, Fourth Edition, Pearson/PHI, 2006

4. John. M Yarbrough, Digital Logic Applications and Design, Thomson Learning, 2002.

5. S. Salivahanan and S. Arivazhagan, Digital Circuits and Design, 3rd Edition., Vikas Publishing House Pvt. Ltd, New Delhi, 2006

6. William H. Gothmann, Digital Electronics, 2nd Edition, PHI, 1982.

Note: The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus

	AI-DS-111LA
	Problem Solving through Programming in C Lab

	L
	T
	P
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	3
	1.5
	30
	20
	50
	3 hrs

	Purpose
	To Introduce students with problem solving using C Programming language

	Course Outcomes(CO)

	CO 1
	To formulate the algorithms for simple problems

	CO 2
	Implementation of   arrays and functions. 

	CO 3
	Implementation of   pointers and user defined data types.

	CO 4
	Write individual and group reports: present objectives, describe test procedures and results.


LIST OF PROGRAMS

1. Write a program to find the sum of individual digits of a positive integer. 

2. Write a program to generate the first n terms of the Fibonacci sequence.

3. Write a program to generate all the prime numbers between 1 and n, where n is the input value given by the user. 

4. Write a program to find the roots of a quadratic equation.

5. Write a function to generate Pascal’s triangle. 



6. Write a program for addition of Two Matrices 




7. Write a program for calculating transpose of a matrix.

8. Write a program for Matrix multiplication by checking compatibility

9. Write programs to find the factorial of a given integer by using both recursive and non-recursive functions.

10.Write a function that uses functions to perform the count the lines, words and characters in a given text.

11.Write a program to explores the use of structures, union and other user defined variables 

12. Write a program to print factorial of  number.

13. Write a program to implement call by reference

14. Write a program to print the elements of a structure using pointers

15. Write a program to read a string and write it in reverse order 

16. Write a program to concatenate two strings 

17. Write a program to check that the input string is a palindrome or not. 

18. Write a program which copies one file to another. 

19. Write a program to reverse the first n characters in a file.  

NOTE: A student has to perform at least ten experiments. Seven experiments should be performed from the above list. Remaining three experiments may either be performed from the above list or designed & set by the concerned institution as per the scope of the syllabus.

	AI-DS-113LA
	Computer Organization and Architecture  Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	3
	1.5
	30
	20
	50
	3 hrs

	Purpose
	To learn the basic methods for the design of digital circuits and systems.

	Course Outcomes (CO)

	CO1
	To Familiarization with Digital Trainer Kit and associated equipment.

	CO2
	To Study and design of TTL gates

	CO3
	To learn the formal procedures for the analysis and design of combinational circuits.

	CO4
	To learn the formal procedures for the analysis and design of sequential circuits


LIST OF EXPERIMENTS

1. Familiarization with Digital Trainer Kit and associated equipment.

2. Study of TTL gates AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR.

3. Design and realize a given function using K-Maps and verify its performance.

4. To verify the operation of Multiplexer and De-multiplexer.

5. To verify the operation of Comparator.

6. To verify the truth table of S-R, J-K, T, D Flip-flops.

7. To verify the operation of Bi-directional shift register.

8. To design and verify the operation of 3-bit asynchronous counter.

9. To design and verify the operation of asynchronous Up/down counter using J-K FFs.

10. To design and verify the operation of asynchronous Decade counter.

11. Study of TTL logic family characteristics.

12. Study of Encoder and Decoder.

13. Study of BCD to 7 segment Decoder.

NOTE: A student has to perform at least ten experiments. Seven experiments should be performed from the above list. Remaining three experiments may either be performed from the above list or designed & set by the concerned institution as per the scope of the syllabus.

	AI-DS-102A
	Python Programming

	Lecture
	Tutorial
	Practical
	Credit
	Theory
	Sessional
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 hrs

	Purpose
	Design and program Python applications.

How to use lists, tuples, and dictionaries in Python programs.

How to identify Python object types.

	Course Outcomes (CO)

	CO1
	Configure the python, pip and jupyter notebook to solve machine learning problems

	CO2
	Find solution of various problems through python programs like data structure of python.

	CO3
	Illustrate of data storage in secondary memory through programming approach like flat file, RDBMS and SQL.

	CO4
	Implementation of hypothesis testing and classes of scikit-learn using proper dataset.

Develop an application using concept of supervised and unsupervised learning

Develop an application using concept of supervised and unsupervised learning.


UNIT-I

Introduction to Python: Software, Development Tools, Learning Programming with Python, Writing a Python Program, The Python Interactive Shell, Values and Variables, Expression and Arithmetic’s.

Python Flow Controls: Conditional Executions: Boolean Expressions, if Statement, if-else statement, Compound Boolean Expression, pass statement, Nested Conditionals, Iterators: The While Statement, Definite Loops vs Indefinite Loops, The for Statement, Nest Loops, Abnormal Loop Termination, While/else and for/else.
UNIT-II

Python Collections: Lists: Using Lists, List Traversal, List Membership, List Assignments and Equivalence, List Bounds, Slicing,List Element Removal, List Methods, Tuples, Dictionaries and Sets, Handling Exceptions.

UNIT-III

Functions, Classes and Objects: Functions: Writing Functions That Accept Any Number of Arguments, Writing Functions That Only Accept Keyword Arguments, Attaching Informational Metadata to Function Arguments, Returning Multiple Values from a Function, Defining Functions with Default Arguments, Defining Anonymous or Inline Functions, Capturing Variables in Anonymous Functions, Making an N-Argument Callable Work As a Callable with Fewer Arguments, Replacing Single Method Classes with Functions, Carrying Extra State with Callback Functions, Inlining Callback Functions, and Accessing Variables Defined Inside a Closure, Classes and Objects

UNIT -IV

Files and I/O: Reading and Writing Text Data, Printing to a File, Printing with a Different Separator or Line Ending, Reading and Writing Binary Data, Writing to a File That Doesn’t Already Exist, Performing I/O Operations on a String, Reading and Writing Compressed Datafiles, Iterating Over Fixed-Sized Records, Reading Binary Data into a Mutable Buffer, Memory Mapping Binary Files, Manipulating Path names, Testing for the Existence of a File, Getting a Directory Listing, Bypassing Filename Encoding, Printing Bad Filenames, Adding or Changing the Encoding of an Already Open File, Writing Bytes to a Text File, Wrapping an Existing File Descriptor As a File Object, Making Temporary Files and Directories, Communicating with Serial Ports, Serializing Python Objects, Reading and Writing CSV Data, Reading and Writing JSON Data, Parsing Simple XML Data
Suggested Text Books:

1. Fundamentals of Python Programming by Richard L. Halterman
2. Python Cookbook by David Beazley and Brian K. Jones

3. Guido Van Rossum, Fred. L. Drake 'Introduction to Python' – Network Theory Limited – March 2011 

4. Alex Martelli 'Python in a Nutshell' - O'Reilly - 2nd Edition, 2006
Note:  The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-104A
	Data Structure

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	         -
	4
	75
	25
	100
	3 hrs

	Purpose
	To introduce the principles and paradigms of Data Structures for design and implement the software systems logically and physically.

	Course Outcomes (CO)

	CO 1
	To introduce the basic concepts of Data structure , basic data types ,searching and sorting based on array data types.

	CO 2
	To introduce the structured data types like Stacks and Queue and its basic operations's implementation.

	CO 3
	To introduce dynamic implementation of linked list.

	CO 4
	To introduce the concepts of Tree and graph and implementation of traversal algorithms.


UNIT-I

Introduction to Data Structures: Introduction to Data Structures, Data Types, Built in and User Defined Data Structures, Applications of Data Structure, Algorithm Analysis, Worst, Best and Average Case Analysis, Notations of Space and Time Complexity, Basics of Recursion.

Arrays: Arrays, One Dimensional Arrays, Two Dimensional Arrays and Multi-Dimensional Arrays, Sparse Matrices, Searching from array using Linear and Binary Searching Algorithm, Sorting of array using Quick, Merge,Radix Algorithm.

UNIT-II

Stacks: Definition, Implementation of Stacks and Its Operations, Evaluation of Infix, prefix and Postfix Expression, Inter-conversion of Infix, Prefix and Post-Fix Expression.

Queues: Definition, Sequential Implementation of Linear Queues and Its Operations, Circular Queue and Its Implementation, Priority Queues and Its Implementation.

UNIT-III

Linked Lists: Need of Dynamic Data Structures, Single Link List and Its Dynamic Implementation, Traversing, Insertion, Deletion Operations on Single Link Lists. Comparison between Static and Dynamic, Implementation of Linked List.

Circular Link Lists: Circular Link Lists and Doubly Link List, Dynamic Implementation of Primitive Operations on Doubly Linked Lists and Circular Link List. Dynamic Implementation of Stacks and Queues.

UNIT-IV
Trees: Definition, Basic Terminology, Binary Tree, External and Internal Nodes, Static and Dynamic Implementation of a Binary Tree, Primitive Operations on Binary Trees, Binary Tree Traversals: Pre-Order, In-Order and Post-Order Traversals. Representation of Infix, Post-Fix and Prefix Expressions using Trees.

Graphs: Basic Terminology, Definition of Undirected and Directed Graphs, Memory Representation of Graphs, Minimum-Spanning Trees, Warshal Algorithm, Graph Traversals Algorithms: Breadth First and Depth First.

Suggested Books:
1. Theory and Problems of Data Structures by Jr. Symour Lipschetz, Schaum’s outline, TMH.

2. Data Structures and Algorithms by PAI, TMH.

3. Fundamentals of Data structures by Ellis Horowitz and Sartaj Sahni, Pub, 1983, AW.

4. Data Structures and Algorithms by A.V. Aho, J.E. Hopcroft and T.D. Ullman, Original edition, Addison-Wesley, 1999, Low Priced Edition.

5. Data Structures and Program Design in C by Robert Kruse, PHI,

Shukla, Data Structures using C++, Wiley India

6. Data Structure and the Standard Template library – Willam J. Collins, 2003, T.M.H.

Note: The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-106A
	English

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 hrs

	Course Outcomes(CO)

	CO 1
	Building up the vocabulary 

	CO 2
	 Students will acquire basic proficiency in English including writing skills


UNIT-I

Vocabulary Building
1.1 The concept of Word Formation

1.2 Root words from foreign languages and their use in English

1.3 Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives.

1.4 Synonyms, antonyms, and standard abbreviations.

UNIT- II

Basic Writing Skills

2.1 Sentence Structures

2.2 Use of phrases and clauses in sentences

2.3 Importance of proper punctuation

2.4 Creating coherence

2.5 Organizing principles of paragraphs in documents

2.6 Techniques for writing precisely

UNIT- III

Identifying Common Errors in Writing

3.1 Subject-verb agreement

3.2 Noun-pronoun agreement

3.3 Misplaced modifiers

3.4 Articles

3.5 Prepositions

3.6 Redundancies

3.7 Clichés

UNIT- IV

 Technical Writing

4.1 Grammar and Vocabulary –Homonyms and Homophones 

4.2 Listening and Speaking – Group Discussion 

4.3 Writing .Applying for job, cover letter and resume

4.4 Reading, etymology (roots ; idioms and phrases), Appreciation of creative writing. 

Suggested Books:

1. Practical English Usage. Michael Swan. OUP. 1995.

2. Remedial English Grammar. F.T. Wood. Macmillan.2007

3. On Writing Well. William Zinsser. Harper Resource Book. 2001

4. Study Writing. Liz Hamp-Lyons and Ben Heasly.Cambridge University Press. 2006.

5. Communication Skills. Sanjay Kumar and PushpLata.Oxford University Press. 2011.

6. Exercises in Spoken English. Parts.I-III. CIEFL, Hyderabad. Oxford University Press

Note: The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-108A
	Introduction to Artificial Intelligence

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	-
	-
	4
	75
	25
	100
	3 Hrs

	Purpose
	The purpose of this course is to understand the concept of Knowledge, reasoning and Generalized Models

	Course Outcomes(CO)

	CO1
	Understand what is Artificial Intelligence and its application area 

	CO 2
	Explain different ways of problem solving

	CO 3
	Understand the knowledge based and goal based agent  

	CO 4
	Examine various neural network learning techniques and their applications


UNIT-I

Introduction to AI : What is AI? , Thinking humanly, Acting rationally, The Foundations of Artificial Intelligence, The History of Artificial Intelligence, The gestation of artificial intelligence, AI becomes an industry, Knowledge-based systems, The return of neural networks, The State of the Art, Intelligent Agents, How Agents Should Act, Structure of Intelligent Agents, Simple reflex agents, Goal-based agents, Utility-based agents , Environments, Environment programs.

UNIT-II

Problem-Solving: Solving Problems by Searching, Problem-Solving Agents, Formulating Problems, Well-defined problems and solutions, Measuring problem-solving performance, Toy problems, Searching for Solutions, Search Strategies, Avoiding Repeated States, Constraint Satisfaction Search, Informed Search Methods, Best-First Search, Heuristic Functions, Memory Bounded Search, Iterative Improvement Algorithms, Applications in constraint satisfaction problems. 

UNIT-III
Knowledge and Reasoning: A Knowledge-Based Agent, Representation, Reasoning, and Logic, Prepositional Logic, An Agent for the Wumpus World, Problems with the propositional agent, First-Order Logic, Syntax and Semantics, Extensions and Notational Variations, Using First-Order Logic, A Simple Reflex Agent, Deducing Hidden Properties of the World, Toward a Goal-Based Agent, Building a Knowledge Base, Knowledge Engineering, Inference Rules Involving Quantifiers, Generalized Modus Ponens, Forward and Backward Chaining, Completeness, Resolution: A Complete Inference Procedure, Completeness of resolution. 

UNIT-IV

Acting logically : A Simple Planning Agent, From Problem Solving to Planning, Planning in Situation Calculus, Basic Representations for Planning, A Partial-Order Planning Algorithm, Planning with Partially Instantiated Operators, Knowledge Engineering for Planning, Practical Planners, Hierarchical Decomposition, Analysis of Hierarchical Decomposition, More Expressive Operator Descriptions, Resource Constraints, Planning and Acting, Conditional Planning, A Simple Re-planning Agent, Fully Integrated Planning and Execution.

Generalized Models: A General Model of Learning Agents, Components of the performance element, Representation of the components, Inductive Learning, Learning Decision Trees, Using Information Theory, Learning General Logical Descriptions, Computational Learning Theory, Learning in Neural and Belief Networks, Neural Networks, Perceptrons, Multilayer Feed-Forward Networks, Bayesian Methods for Learning Belief Networks, Reinforcement Learning, Passive Learning in a Known Environment, Passive Learning in an Unknown Environment, Generalization in Reinforcement Learning.

Suggested Books:-

1. Artificial Intelligence, A Modern Approach, Stuart J. Russell and Peter Norvig 

2. Artificial Intelligence (Sie) (English, Paperback, Knight Kevin) 

3. Artificial Intelligence: An Essential Beginner’s Guide to AI, Neil Wilkins
4. “Artificial Intelligence: A New Sythesis” by Nils J Nilsson

5.  “Artificial Intelligence : A Modern Approach” by Norvig and Russell

6.“Intro. To artificial intelligence” by akerkar rajendra

Note: The Examiner will be given the question paper template and will have to set the question paper according to the template provided along with the syllabus.

	AI-DS-110LA
	Language Lab

	L
	T
	P
	Credit
	Minor Test
	Practical
	Total
	Time

	-
	-
	2
	1
	20
	30
	50
	3 hrs


OBJECTIVES

1. Listening Comprehension

2. Pronunciation, Intonation, Stress and Rhythm

3. Common Everyday Situations: Conversations and Dialogues

4. Communication at Workplace

5. Interviews

6. Formal Presentations 

	AI-DS-112LA
	Python Programming Lab

	Lecture
	Tutorial
	Practical
	Credit
	Minor Test
	Practical
	Total
	Time

	-
	-
	3
	1.5
	20
	30
	50
	3 hrs

	Purpose
	To introduce the concepts of Python and its advanced functions.

	Course Outcomes(CO)

	CO1
	To learn and understand Python programming basics and paradigm. 

	CO2
	 To learn and understand python looping, control statements and string manipulations.

	CO3
	To develop the skill of designing Graphical user Interfaces in Python

	CO4
	To acquire Object Oriented Skills in Python.


LIST OF EXPERIMENTS

1. Write and run a Python program that outputs the value of each of the following expressions:

5.0/9.0

5.0/9

5/9.0

5/9

9.0/5.0

9.0/5

9/5.0

9/5

Based on your results, what is the rule for arithmetic operators when integers and floating point numbers are used?

2. Write and run a Python program that asks the user for a temperature in Celsius and converts and outputs the temperature in Fahrenheit. (Use the formula given in the example above and solve for tempFin terms of tempC.)

3.Here is an algorithm to print out n! (n factorial) from 0! to 19!:

1. Set f = 1

2. Set n = 0

3. Repeat the following 20 times:

a. Output n, "! = ", f

b. Add 1 to n

c. Multiply f by n

Using a for loop, write and run a Python program for this algorithm.

3(a). Modify the program above using a while loop so it prints out all of the factorial values that are less than 1 billion.

3(b). Modify the first program so it finds the minimum in the array instead of the maximum.

3(c). (Harder) Modify the first program so that it finds the index of the maximum in the array rather than the maximum itself.

4. Draw the Target symbol (a set of concentric Squares, alternating red and white) in a graphics window that is 200 pixels wide by 200 pixels high. Hint: Draw the largest circle first in red, then draw the next smaller circle in white, then draw the next smaller circle in red. Graphical objects drawn later appear "on top of" graphical objects drawn earlier

[image: image1.png]



5. Try entering the following literal values at the prompt. (Hit ENTER after each)

-5
-4.2
4.5
4.14
0.90
Something odd should occur. Describe it on paper.

· Reading from a CSV file of the given data using pandas library.

6. For the given data, plot the scatter matrix for males only, and for females only. Do you think that the 2 sub-populations correspond to gender?

· For the given data, using python environment, apply, 1-sample t-test: testing the value of a population mean.

For the given data, using python environment, apply, 2-sample t-test: testing for difference across populations.

7. Generate simulated data from python, apply simple linear and multiple linear regression analysis.

     Retrieve the estimated parameters from the model above. Hint: use tab-completion to find the relevant attribute.

8. Going back to the brain size + IQ data, test if the VIQ of male and female are different after removing the effect of brain size, height and weight.

9. Using matplotlib, visualize the simulated data with suitable statistical measures.

10.  Create a 5 X 5 rectangle whose top left corner is at (row*5, col*5). (Where is the bottom right corner?) If the sum of the row and col numbers is even, set the fill color of the rectangle to white, otherwise set it to black. Then draw the rectangle.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


NOTE: A student has to perform at least ten experiments. Seven experiments should be performed from the above list. Remaining three experiments may either be performed from the above list or designed & set by the concerned institution as per the scope of the syllabus.

	AI-DS-114LA
	Data Structure Lab using C

	Lecture
	Tutorial
	Practical
	Credit
	Minor Test
	Practical
	Total
	Time

	-
	-
	3
	1.5
	20
	30
	50
	3 hrs

	Purpose
	To introduce the principles and paradigms of Data Structures for design and implement the software systems logically and physically.

	Course Outcomes (CO)

	CO1
	To introduce the basic concepts of Data structure, basic data types, searching and sorting based on array data types.

	CO2
	To introduce the structured data types like Stacks and Queue and its basic operation’s implementation.

	CO3
	To introduce dynamic implementation of linked list.

	CO4
	To introduce the concepts of Tree and graph and implementation of traversal algorithms.


LIST OF EXPERIMENTS

1. Write a program for Binary search methods.

2. Write a program for insertion sort

3. Write a program to implement Stack and its operation.

4. Write a program for quick sort.

5. Write a program for merge sort.

6. Write a program to implement Queue and its operation.

7. Write a program to implement Circular Queue and its operation.

8. Write a program to implement singly linked list for the following operations: Create, Display, searching, traversing and deletion.

9. Write a program to implement doubly linked list for the following operations: Create, Display, inserting, counting, searching, traversing and deletion.

10. Write a program to implement circular linked list for the following operations: Create, Display, inserting, counting, searching, traversing and deletion.

11. Write a program to implement insertion, deletion and traversing in B tree.

12. Write a program for Linear Search 

NOTE: A student has to perform at least ten experiments. Seven experiments should be performed from the above list. Remaining three experiments may either be performed from the above list or designed & set by the concerned institution as per the scope of the syllabus.

STATE INSTITUTE OF ENGINEERING & TECHNOLOGY, NILOKHERI

KURUKSHETRA UNIVERSITY, KURUKSHETRA

(‘A+’ Grade, NAAC Accredited)
SCHEME OF EXAMINATIONS FOR
MASTER OF TECHNOLOGY in Robotics & Artificial Intelligence

Department of Computer Engineering

(W. E. F. SESSION: 2021-22)
SEMESTER-I
	S.
No.
	Course Code
	Subject
	Teaching Schedule
	Hours/ Week
	Examination Schedule & Percentage Distribution
	Duration of Exam (Hrs.)
	Credit

	
	
	
	L
	T
	P
	
	Major Test
	Minor Test
	Total
	
	

	1
	MTRA-101
	Introduction to Artificial Intelligence
	3
	0
	0
	3
	60
	40
	100
	3
	3

	2
	MTRA-102
	Introduction to Robotics
	3
	0
	0
	3
	60
	40
	100
	3
	3

	3
	*
	Program Elective -I
	3
	0
	0
	3
	60
	40
	100
	3
	3

	4
	**
	Program Elective -II
	3
	0
	0
	3
	60
	40
	100
	3
	3

	5
	MTRA-115
	Artificial Intelligence Lab
	0
	0
	4
	4
	60
	40
	100
	3
	2

	6
	$
	Program Elective Lab
	0
	0
	4
	4
	60
	40
	100
	3
	2

	7
	MTRM-116
	Research Methodology and IPR
	2
	0
	0
	2
	60
	40
	100
	3
	2

	8
	***
	Audit Course-I
	2
	0
	0
	2
	--
	100
	100
	3
	0

	Total
	24
	420
	280
	700
	-
	18


	*Program Elective -I
	**Program Elective -II

	Course No.
	Subject
	Course No.
	Subject

	MTRA-103
	Embedded Systems
	MTRA-106
	Automation in Robotics

	MTRA-104
	Internet of Things (IoT)
	MTRA-107
	Advanced Data Structure and Programming

	MTRA-105
	Number Theory and Cryptography
	MTRA-108
	Speech and Language Processing


	$ Program Elective Lab

	MTRA-109
	Embedded Systems  Lab
	MTRA-112
	Automation in Robotics Lab

	MTRA-110
	Internet of Things (IoT) Lab
	MTRA-113
	Advanced Data Structure and programming Lab

	MTRA-111
	Number Theory and Cryptography Lab
	MTRA-114
	Speech and Language Processing Lab


	*** Audit Course-I

	Course No.
	Subject

	MTAD-101
	English for Research Paper Writing

	MTAD-103
	Disaster Management

	MTAD-105
	Sanskrit for Technical Knowledge

	MTAD-107
	Value Education


Note: 1.The course of program elective will be offered at 1/3rd or 6 numbers of students (whichever is smaller) strength of the class.
2. ***Along with the credit course, a student may normally be permitted to take audit course, however for auditing a course; prior consent of the course coordinator of the course is required. These courses shall not be mentioned for any award/calculation of SGPA/CGPA in the DMC. A certificate of successful completion of the audit course will be issued by the Director/Head of institution.

SEMESTER-II
w.e.f. 2021-22
	Sr. No. 
	Course Code
	Subject
	Teaching Schedule
	Hours/ Week
	Examination Schedule & Percentage Distribution
	Duration of Exam
(Hrs.)
	Credit

	
	
	
	L
	T
	P
	
	Major Test
	Minor Test
	Total
	
	

	1
	MTRA-201
	Industrial Robotics
	3
	0
	0
	3
	60
	40
	100
	3
	3

	2
	MTRA-202
	Pattern recognition & Machine Learning
	3
	0
	0
	3
	60
	40
	100
	3
	3

	3
	*
	Program Elective-III
	3
	0
	0
	3
	60
	40
	100
	3
	3

	4
	MTRA-206
	  Data Science
	3
	0
	0
	3
	60
	40
	100
	3
	3

	5
	MTRA-207
	Robotics Lab
	0
	0
	4
	4
	60
	40
	100
	3
	2

	6
	MTRA-208
	Machine Learning Lab
	0
	0
	4
	4
	60
	40
	100
	3
	2

	7
	#MTRA-209
	Mini Project
	0
	0
	4
	4
	-
	100
	100
	3
	2

	8
	**
	Audit Course-II
	2
	0
	0
	2
	--
	100
	100
	3
	0

	Total
	26
	360
	340
	700
	-
	18


	*Program Elective -III

	Course No.
	Subject

	MTRA-203
	Expert System

	MTRA-204
	Optimization Technique

	MTRA-205
	Deep Learning


	**Audit Course-II

	Course No.
	Subject

	MTAD-102
	Constitution of India

	MTAD-104
	Pedagogy Studies

	MTAD-106
	Stress Management by Yoga

	MTAD-110
	Personality Development and Soft Skills


Note 1: After the second semester exams, the students are encouraged to go to Industrial Training/Internship for at least 6-8 weeks during the summer break with a specific objective for Dissertation Part–I (MTRA-310). The industrial Training/Internship would be evaluated as the part of the Dissertation–I (with the marks distribution as 40 marks for Industrial Training/Internship and 60 marks for Dissertation Part–I).
Note 2: The course of program elective will be offered at 1/3rd or 6 numbers of students (whichever is smaller) strength of the class.
**Note 3: Along with the credit course, a student may normally be permitted to take audit course, however for auditing a course; prior consent of the course coordinator of the course is required. These courses shall not be mentioned for any award/calculation of SGPA/CGPA in the DMC. A certificate of successful completion of the audit course will be issued by the Director/Head of institution.
#Note4: Mini project: During this course the student will be able to understand the contemporary/emerging technologies for various processes and systems. During the semester, the students are required to search/gather the material/information on a specific topic, comprehend it and present/discuss the same in the class. He/she will be acquainted to share knowledge effectively in oral (seminar) and written form (formulate documents) in the form of report. The student will be evaluated on the basis of viva/ seminar (40 marks) and report (60 marks).

w.e.f. 2022-23
SEMESTER-III
	S.
No.
	Course Code
	Subject
	Teaching Schedule
	Hours/Week
	Examination Schedule & Percentage Distribution
	Duration of Exam (Hrs.)
	Credit

	
	
	
	
	
	
	
	

	
	
	
	L
	T
	P
	
	Major Test
	Minor Test
	Total
	
	

	1
	*
	Program Elective -IV
	3
	0
	0
	03
	60
	40
	100
	3
	3

	2
	**
	Open Elective
	3
	0
	0
	03
	60
	40
	100
	3
	3

	3
	MTRA- 310
	Dissertation Part-I
	0
	0
	20
	20
	--
	100
	100
	--
	10

	Total
	
	120
	180
	300
	
	16


	*Program Elective-IV

	Course No.
	Subject

	MTRA-301
	Robotics Sensors and Actuators

	MTRA-302
	Image Processing and Machine Vision

	MTRA-303
	Cloud Computing and Virtualization


	**Open Elective

	1.
	MTOE-304
	Business Analytics

	2.
	MTOE-305
	Industrial Safety

	3.
	MTOE-306
	Operations Research

	4.
	MTOE-307
	Cost Management of Engineering Projects

	5.
	MTOE-308
	Composite Materials

	6.
	MTOE-309
	Waste to Energy


SEMESTER: IV
	S.
No.
	Course Code
	Subject
	Teaching Schedule
	Hours
/Week
	Examination Schedule & Percentage Distribution
	Duration of Exam (Hrs.)
	Credit

	
	
	
	
	
	
	
	

	
	
	
	L
	T
	P
	
	Major Test
	Minor Test
	Total
	
	

	1
	MTRA- 401
	Dissertation Part-II
	0
	0
	32
	32
	200
	100
	300
	--
	16

	Total
	32
	200
	100
	300
	
	16


Note 1: At the end of the second semester each student is required to do his/her Dissertation work in the identified area in consent of the Guide/Supervisor. Synopsis for the Dissertation Part-I is to be submitted within three weeks of the beginning of the Third Semester.
Note 2: Each admitted student is required to submit the report of his/her Dissertation Part-I as per the schedule mentioned in Academic calendar for the corresponding academic session otherwise the Dissertation Part-II cannot be continued at any level.
Note 3: Each admitted student is required to submit his/her final Dissertation Part-II as per the schedule mentioned in Academic calendar for the corresponding academic session only after the publication of two papers in a journal/International/National conference of repute like IEEE, Springer, Elsevier, ACM etc.
Note 4:The course of program/open elective will be offered at 1/3rd or 6 numbers of students (whichever is smaller) strength of the class.
Total Credits ( From First semester to Fourth semster) – 68
	MTRA-101
	               INTRODUCTION TO ARTIFICIAL INTELLIGENCE

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	Familiar with basic principles of AI, capable of using heuristic searches, aware of knowledge based systems, Able to use fuzzy logic and neural networks, Learn various applications domains AI

	Course Outcomes (CO)

	CO1
	Understand the basics of the theory and practice of Artificial Intelligence as a discipline and about intelligent agents capable of problem formulation.

	CO2
	Evaluation of different uninformed search algorithms on well formulate problems along with stating valid conclusions that the evaluation supports

	CO3
	Design and Analysis of informed search algorithms on well formulated problems.

Formulate and solve given problem using Propositional and First order logic.

	CO4
	Apply planning and neural network learning for solving AI problems.

Apply reasoning for non-monotonic AI problems.









UNIT-1

Introduction, A.I. Representation, Non-AI &AI Techniques, Representation of Knowledge, KnowledgeBase Systems, State Space Search, Production Systems, ProblemCharacteristics, types of production systems, Intelligent Agents and Environments, concept of rationality, the nature of environments, structure of agents, problem solving agents, problem formulation Formulation of real world problems, Breadth First Search, Depth First Search, Depth Limited Search, Iterative Deepening Depth First Search, Bidirectional Search, Comparison of Uninformed search Strategies, Searching with partial information, Sensor-less problems, Contingency problems.

UNIT-2

Generate& test, Hill Climbing, Best First Search, A* and AO* Algorithm, Constraint satisfaction, Game playing: Minimax Search, Alpha-Beta Cutoffs, Waiting for Quiescence

 






UNIT-3
Knowledge based agents, Wumpus world. Propositional Logic: Representation, Inference, Reasoning Patterns, Resolution, Forward and Backward Chaining.First order Logic: Representation, Inference, Reasoning Patterns, Resolution, Forwardand Backward Chaining. Basics of PROLOG: Representation, Structure, Backtracking. Expert System: Case study of Expert System in PROLOG

UNIT-4

Blocks world, STRIPS, Implementation using goal stack, Introduction to Neural networks:- basic, comparison of human brain and machine, biological neuron, general neuron model, activation functions, Perceptron learning rule, applications and advantages of neural networks. Brief introduction to single layer and multiplayer networks.  Non Monotonic Reasoning, Logics for Non Monotonic Reasoning, Justification based Truth Maintenance Systems, Semantic Nets, Statistical Reasoning, Fuzzy logic: fuzzy set definition and types, membership function, designing a fuzzy set for a given application. Probability and Bayes’ theorem, Bayesian Networks.

Books and References:
1. Elaine Rich and Kevin Knight: "Artificial Intelligence." Tata McGraw Hill.
2. Stuart Russell & Peter Norvig : "Artificial Intelligence : A Modern Approach", Pearson Education, 2nd Edition.
3. Ivan Bratko : "Prolog Programming For Artificial Intelligence" , 2nd Edition Addison Wesley, 1440.
4. Eugene, Charniak, Drew Mcdermott: "Introduction to Artificial Intelligence.", Addison Wesley
5. Patterson: ―Introduction to AI and Expert Systems‖, PHI
6. Nilsson : ―Principles of Artificial Intelligence‖, Morgan Kaufmann.
7. Carl Townsend, ―Introduction to turbo Prolog‖, Paperback, 1483
8. Jacek M. Zurada, Introduction to artificial neural systems, Jaico Publication
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-102
	                  INTRODUCTION TO ROBOTICS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The objective of this course is to impart comprehensive knowledge of the Robot and its differents parts needed for design and implementation. The course also aims at developing necessary skills required for efficient infrastructure for Robotics.

	Course Outcomes (CO)

	CO1
	Understand the basic components of robots and differentiate types of robots and robot grippers. 

	CO2
	Model forward and inverse kinematics of robot manipulators and also Analyze forces in links and joints of a robot. 

	CO3
	Programme a robot to perform tasks in industrial applications. 

	CO4
	Design intelligent robots using sensors.


UNIT-1

Robotics-Introduction-classification with respect to geometrical configuration (Anatomy), Controlled system & chain type: Serial manipulator & Parallel Manipulator. Components of Industrial robotics-precession of movement-resolution, accuracy & repeatability-Dynamic characteristics- speed of motion, load carrying capacity & speed of response-Sensors-Internal sensors: Position sensors,& Velocity sensors, External sensors: Proximity sensors, Tactile Sensors, & Force or Torque sensors.
UNIT-2

Grippers – Mechanical Gripper-Grasping force--mechanisms for actuation, Magnetic gripper vaccume cup gripper-considerations in gripper selection & design . Industrial robots specifications. Selection based on the Application 

UNIT-3
Kinematics-Manipulators Kinematics, Rotation Matrix, Homogenous Transformation Matrix, D-H transformation matrix, D-H method of assignment of frames. Direct and Inverse Kinematics for industrial robots. Differential Kinematics for planar serial robots 

UNIT-4

Robot Applications: Material transfer and machine loading/unloading, processing operations assembly and inspection. Concepts of safety in robotics, social factors in use of robots, economics of robots.
Text Books
1. Groover M P, Industrial Robotics, Mc Graw Hill Ltd. 

2. John J. Craig, Introduction to Robotics, Pearson Education Asia 

3. Jazar, Theory of Applied Robotics, Springer. 

4. Ghosal, Robotics, Oxford india. 

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-103
	Embedded Systems

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	To introduce the complete design of a modern embedded system with functional requirements for hardware and software components including processor, networking components, and sensors, along with applications, subsystem interfaces, networking, and middleware and to show how to understand and program such systems using a concrete platform built around.

	Course Outcomes (CO)

	CO1
	Understand key concepts of embedded systems like History, definition and Classification, and characteristics of Embedded Systems

	CO2
	Complete system design concepts of embedded systems for Processor and Memory Organization and peripheral devices.

	CO3
	Understand the basics of Microcontrollers and assembly Language programming process.

	CO4
	Become aware of interrupts and deployment of embedded processors and supporting devices in real-world applications


Unit 1
Introduction to embedded systems: Background and History of Embedded Systems, definition and Classification, Programming languages for embedded systems: desirable characteristics of programming languages for embedded systems, low-level versus high-level languages, main language implementation issues: control, typing. Major programming languages for embedded systems. Embedded Systems on a Chip (SoC) and the use of VLSI designed circuits.
Unit 2
Processor and Memory Organization: Structural units in processor, Processor selection for an embedded system, Memory devices, Memory selection, Allocation for memory to program segments and blocks and memory map of a system, DMA, Interfacing processor. I/O Devices -Device I/O Types and Examples? Synchronous -iso-synchronous and Asynchronous Communications from Serial Devices -Examples of Internal Serial-Communication Devices -UART and HDLC -Parallel Port Devices -Sophisticated interfacing features in Devices/Ports-Timer and Counting Device.
Unit 3
Microcontroller: Introduction to Microcontrollers, Evolution, Microprocessors vs. Microcontrollers, MCS-51 Family Overview, Important Features, Architecture.8051 Pin Functions, Architecture, Addressing Modes, Instruction Set, Instruction Types. Programming: Assembly Programming. Timer Registers, Timer Modes, Overflow Flags, Clocking Sources, Timer Counter Interrupts, Baud Rate Generation. Serial Port Register, Modes of Operation, Initialization, Accessing, Multiprocessor Communications, Serial Port Baud Rate.
Unit 4
Interrupts: Interrupt Organization, Processing Interrupts, Serial Port Interrupts, External Interrupts, Interrupt Service Routines. Microcontroller Specification, Microcontroller Design, Testing, Timing Subroutines, Look-up Tables, Serial Data Transmission. Applications: Interfacing Keyboards, Interfacing Displays, Interfacing A/D and D/A Converters, Pulse Measurement, Loudspeaker Interface, Memory Interface.
Books and References:
1. John Catsoulis, “Designing Embedded Hardware”, O’reilly
2. An Embedded Software Primer”, David E. Simon, Pearson Education
3. Frank Vahid, Tony Givargis, “Embedded System Design”, John Wiley & Sons, Inc
4. Karim Yaghmour, “Building Embedded Linux Systems”, O’reilly
5. Michael Barr, “Programming Embedded Systems”, O’reilly
6. Alan C. Shaw, “Real-time systems & software”, John Wiley & sons, Inc.
7. Wayne Wolf, “Computers as Components”, Harcourt India Pvt. Ltd.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-104
	Internet of Things (IoT)

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	This course focuses on the latest microcontrollers with application development, product design and prototyping. This also focuses on interoperability in IoT along with various IoT Platforms for application development.

	Course Outcomes (CO)

	CO1
	Understand the various network protocols used in IoT 

	CO2
	Understand the role of Big Data, Cloud Computing and Data Analytics in a typical IoT system. 

	CO3
	Design a simple IoT system made up of sensors, wireless network connection, data analytics and display/actuators, and write the necessary control software. 

	CO4
	Build and test a complete IoT system.


UNIT-1

Introduction to IoT, Sensing, Actuation, Basics of Networking, Communication Protocols 6 Sensor    Networks, Machine to Machine Communications. Understanding of the IoT ecosystem, various layers in building an IoT application and interdependencies.

UNIT-2

Introduction to Arduino Programming, Integration of Sensors and Actuators with Arduino, Introduction to Python programming 5 Introduction to Raspberry Pi, Implementation of IoT with Raspberry Pi. Build use cases using Raspberry Pi.

UNIT-3

 Introduction to SDN, SDN for IoT, Data Aggregation, Handling and Analytics 4 Cloud Computing, Sensors, Fog Computing 4 Understanding of the various protocols being used in IoT like MQTT, AMQP, REST API.

UNIT-4

Understanding of the IoT platforms like PTC Thingworx and IoT frameworks like MS Azure, Understanding of the usage of these platforms to build applications like Smart Cities and Smart Homes, Connected Vehicles, Smart Grid, Case Study: Agriculture, Healthcare, Activity Monitoring.

Books and References:
1.
David Etter, “IoT (Internet of Things) Programming: A Simple and Fast Way of Learning IoT,” Kindle Edition. 

2.
 Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, and David Boyle, “From Machine to Machine to the Internet of Things: Introduction to a New Age of Intelligence,” Elsevier Science Publishing Co. Inc, 2014. 

3. 
Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies, Platforms, and Use Cases,” 1st Edition, Auerbach Publications, 2017.

4. 
Yasuura, H., Kyung C.M., Liu Y., and Lin Y.L., “Smart Sensors at the IoT Frontier,” 1 st Edition, Springer International Publishing, 2018.

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-105
	Number Theory and Cryptography

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	0
	0
	4
	60
	40
	100
	3Hrs.

	Program Objective (PO)
	To introduce the concepts and methodology used in the Number Theory and Cryptography.

	Course Outcomes (CO)

	CO1
	To introduce the mathematical fundamentals involve in cryptography.

	CO2
	To describe the process of primality testing and factorization

	CO2
	To understand the strength and weakness of cryptosystems

	CO3
	To introduce the elliptic curve cryptography.


Unit I
Elementary Number Theory: Divisibility, Division Algorithm, Euclidean Algorithm; Congruences, Complete Residue systems, Reduced Residue systems; Fermat's little theorem, Euler's Generalization, Wilson's Theorem; Chinese Remainder Theorem, Generalized Chinese Remainder Theorem-Euler Phi-function, multiplicative property; Finite Fields, Primitive Roots; Quadratic Residues, Legendre Symbol, Jacobi Symbol; Gauss's lemma, Quadratic Reciprocity Law.
Unit II
Primality Testing and Factorization: Primality Tests; Pseudo primes, Carmichael Numbers; Fermat’s pseudoprimes, Euler pseudo primes; Factorization by Pollard’s Rho method; Simple Continued Fraction, simple infinite continued fractions; Approximation to irrational numbers using continued fractions; Continued Fraction method for factorization.
Unit III
Public Key Cryptosystems: Traditional Cryptosystem, limitations; Public Key Cryptography; Diffie Hellmann key exchange; Discrete Logarithm problem; One-way functions, Trapdoor functions; RSA cryptosystem; Digital signature schemes; Digital signature standards; RSA signature schemes; Knapsack problem; El Gamal Public Key Cryptosystem; Attacks on RSA cryptosystem: Common modulus attack; Homomorphism attack, timing attack; Forging of digital signatures; Strong primes, Safe primes, Gordon's algorithm for generating strong primes.
Unit IV
Elliptic Curve Cryptography: Cubic Curves, Singular points, Discriminant; Introduction to Elliptic Curves, Geometry of elliptic curves over reals; Weier strass normal form, point at infinity; Addition of two points; Bezout's theorem, associativity; Group structure, Points of finite order; Elliptic Curves over finite fields, Discrete Log problem for Elliptic curves; Elliptic Curve Cryptography; Factorization using Elliptic Curve; Lenstra's algorithm; ElGamal Public Key Cryptosystem for elliptic curves.
Reference Books:
1. A Course in Number Theory and Cryptography, Neal Koblitz, (Springer 2006).
2. An Introduction to Mathematical Cryptography, Jill Pipher, Jeffrey Hoffstein, Joseph H.Silverman (Springer, 2008).
3. An Introduction to theory of numbers, Niven, Zuckerman and Montgomery, (Wiley 2006).
4. Elliptic curves: Number theory and cryptography, Lawrence C. Washington, (Chapman & Hall/CRC 2003).
5. An Introduction to Cryptography, R.A. Mollin (Chapman & Hall, 2001).
6. Rational Points on Elliptic Curves, Silverman and Tate (Springer 2005).
7. Guide to elliptic curve cryptography Hankerson, Menezes, Vanstone (Springer, 2004).
8. Elementary Number Theory, Jones and Jones (Springer, 1998).
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-106
	Automation in Robotics

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	To introduce the concepts of Robotic system, its components and instrumentation and control related to robotics.

	Course Outcomes (CO)

	CO1
	Acquire basic Knowledge on Robots 

	CO2
	Ability to process end effectors and robotic controls. 

	CO3
	Analyze Robot Transformations and Sensors 

	CO4
	Able to understand Robot cell design and applications


Unit 1
Robot anatomy-Definition, law of robotics, History and Terminology of Robotics-Accuracy and repeatability of Robotics-Simple problems Specifications of Robot-Speed of Robot-Robot joints and links-Robot classifications-Architecture of robotic systems
Unit 2

 End Effectors And Robot Controls Mechanical grippers-Slider crank mechanism, Screw type, Rotary   actuators, cam type-Magnetic grippers-Vacuum grippers-Air operated grippers-Gripper force analysis-Gripper design-Simple problems-Robot controls-Point to point control, Continuous path control, Intelligent robotControl system for robot joint-Control actions-Feedback devices-Encoder, Resolver, LVDTMotion Interpolations-Adaptive control.

Unit 3
Robot Transformations and Sensors Robot kinematics-Types- 2D, 3D Transformation-Scaling, Rotation, Translation- Homogeneous coordinates, multiple transformation-Simple problems. Sensors in robot – Touch sensors-Tactile sensor – Proximity and range sensors – Robotic vision sensor-Force sensor-Light sensors, Pressure sensors.

Unit 4

Robot Cell Design And Applications Robot work cell design and control-Sequence control, Operator interface, Safety monitoring devices in Robot-Mobile robot working principle, actuation using MATLAB, NXT Software Introductions-Robot applicationsMaterial handling, Machine loading and unloading, assembly, Inspection, Welding, Spray painting and undersea robot.
Reference Books
1. S.R. Deb, Robotics Technology and flexible automation, Tata McGraw-Hill Education., 2009
2. Mikell P Groover & Nicholas G Odrey, Mitchel Weiss, Roger N Nagel, Ashish Dutta, Industrial Robotics, Technology programming and Applications, McGraw Hill, 2012.
3. Carl D. Crane and Joseph Duffy, Kinematic Analysis of Robot manipulators, Cambridge University press, 2008.
4. Fu. K. S., Gonzalez. R. C. & Lee C.S.G., “Robotics control, sensing, vision and intelligence”, McGraw Hill Book co, 1987.
5. Craig. J. J. “Introduction to Robotics mechanics and control”, Addison- Wesley, 1999.

6. Ray Asfahl. C., “Robots and Manufacturing Automation”, John Wiley & Sons Inc.,1985.

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-107
	     ADVANCED  DATA STRUCTURE AND PROGRAMMING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The goal of this course is to provide an introduction to different data types, Python and JavaScript programming. The course will discuss topics necessary for the participant to be able to create and execute programs in Python and JavaScript which are essential ingredients of Artificial Intelligence. The lectures and presentations are designed to provide knowledge and experiences to students that serve as a foundation for continued learning of presented areas. The focus of the course is to provide students with an introduction to programming, I/O, and visualization using Python and JavaScript programming languages.

	Course Outcomes (CO)

	CO1
	Have knowledge of arranging data in different ways 

	CO2
	Describe the Numbers, Math functions, Strings, List, Tuples and Dictionaries in Python 

	CO3
	Express different Decision Making statements and Functions 

	CO4
	Understand and summarize different File handling operations in Python 

 Design and develop Client Server network applications using JavaScript 6. JavaScript to program the behavior of web.


UNIT-1

Data Structures Arrays and Strings, Algorithm Development, Complexity analysis, Recursion, Linear Data Structures, Stacks, Queues, Circular Queues, Links Lists, Operation – Creations, insertion, Deletion, Circular Lists, Doubly Linked List.

UNIT-2

Trees: Definition, Basic Terminology, Binary Tree, External and Internal Nodes, Static and Dynamic Implementation of a Binary Tree, Primitive Operations on Binary Trees, Binary Tree Traversals: Pre-Order, In-Order and Post-Order Traversals. Representation of Infix, Post-Fix and Prefix Expressions using Trees. Introduction to Binary Search Trees: B+ trees, AVL Trees, Threaded Binary trees, Balanced Multi-way search trees, Implementation of Heap Sort Algorithm. Graphs: Basic Terminology, Definition of Undirected and Directed Graphs, Memory Representation of Graphs, Minimum-Spanning Trees, Warshal Algorithm, Graph Traversals Algorithms: Breadth First and Depth First.
UNIT-3

Python Programming Introduction, gitHub, Functions, Booleans and Modules, Sequences, Iteration and String Formatting, Dictionaries, Sets, and Files, Exceptions, Testing, Comprehensions, Advanced Argument Passing, Lambda -- functions as objects, Object Oriented Programming, More OO -- Properties, Special methods, Iterators, Iterables, and Generators, Decorators, Context Managers, Regular Expressions, and Wrap Up.

UNIT-4

JavaScript Basics, Functional programming, Object oriented programming, Client-side applications, Server-side applications, Design patterns and Idioms, Popular frameworks.

Reference Books:
1. Theory and Problems of Data Structures by Jr. Symour Lipschetz, Schaum’s outline, TMH.

2. Data Structures and Algorithms by PAI, TMH.


3. Fundamentals of Data structures by Ellis Horowitz and Sartaj Sahni, Pub, 1983, AW.
4. Data Structures and Algorithms by A.V. Aho, J.E. Hopcroft and T.D. Ullman, Original edition, Addison-Wesley, 1999

5. Data Structures and Program Design in C by Robert Kruse, PHI,

6. Shukla, Data Structures using C++, Wiley India

7. Introduction to Computers Science -An Algorithms Approach, Jean Paul Tremblay, Richard B. Bunt, 2002, T.M.H.

8. Data Structure and the Standard Template library – Willam J. Collins, 2003, T.M.H.

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-108
	Speech and Language Processing

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3Hrs.

	Program Objective (PO)
	This subject covers the overview and description of automatic speech recognition system.

	Course Outcomes (CO)

	CO1
	To learn the concepts in mechanics of speech

	CO2
	To understand the spectral analysis of the speech signal and noise reduction methodology.

	CO3
	To implement and use of the statistical approaches for the design and development of Automatic Speech Recognition (ASR).

	CO4
	Understand the formal language theory of language processing and complexity measures.


Unit I
Mechanics of Speech: Speech Production Mechanism, Nature of Speech Signal, Discrete Time Modeling of Speech Production, Representation of Speech Signals, Classification of Speech Sounds, Phones, Phonemes, Phonetics, IPA and Phonetic Alphabets, Articulatory Features, Auditory Perceptions, Anatomical Pathways from Ear to the Perception of Sound Peripheral Auditory System.
Unit II
Spectral Analysis of Speech Signal: Time Domain Parameter of Speech Signal, Methods of Extracting The Parameters: Energy Filter bank Analysis, Short Time Fourier analysis, Formant Extraction, Pitch Extraction; Noise Reduction Techniques, Spectral Estimation, Feature Analysis: MFCC, PLP, RASTA, PLP-RASTA; TRAP.
Unit III
Statistical Framework of ASR: Probability, Bayes Theorem, Covariance and Correlation, Gaussian Mixture Model, ASR Framework: Feature Extraction, Acoustic Model, Pronunciation Model, Language Model, Decoder; Unit Selection, Limitation of Basic HMM and Applications, Advanced HMM, Refinement of HMM, Hybrid HMM/ANN.
Unit IV
Language Processing: Formal Language Theory: Chomsky Hierarchy, Chart Parsing for Context Free Grammars, Stochastic Language Models: Probabilistic Context-Free Grammar, N-gram Language Models, Complexity measure of Language Models: N-Gram Smoothing, Deleted Interpolation Smoothing, Backoff Smoothing, Class n-grams, Performance of N-gram Smoothing, Adaptive Language Models: Cache Language Models, Topic-Adaptive Models, Maximum Entropy Models.
References:
1. Speech and language processing, Daniel Jurafsky and James H. Martin, University of Colorado, Boulder.
2. Fundamentals of Speech Recognition, Lawrence Rabiner, Biing Hwang Juang and B.Yegnarayana, Pearson Edition
3. Speech Recognition – Theory and C++ Implementation, Claudio Becchetti, KlucioPrinaRicotti, Fondazione Ugo Bordoni, Rome, Italy.
4. Spoken Language Processing – A Guide to Theory, algorithm and system development, X.Huang, A. Acero, H.
W. Hon.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-115
	ARTIFICIAL INTELLIGENCE LAB

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	Familiar with basic principles of AI, capable of using heuristic searches, aware of knowledge based systems, able to use fuzzy logic and neural networks, Learn various applications domains AI

	Course Outcomes (CO)

	CO1
	1. Understand the basics of the theory and practice of Artificial Intelligence as a discipline and about intelligent agents capable of problem formulation.

	CO2
	2. Evaluation of different uninformed search algorithms on well formulate problems along with stating valid conclusions that the evaluation supports.

	CO3
	3. Design and Analysis of informed search algorithms on well formulated problems.

Formulate and solve given problem using Propositional and First order logic.

	CO4
	4. Apply planning and neural network learning for solving AI problems

Apply reasoning for non-monotonic AI problems.


LIST OF PRACTICALS

1. Implement Non-AI and AI Techniques
2. Implement any one Technique from the following

· Best First Search & A* algorithm

· AO* algorithm

· Hill Climbing

3. Implement Perceptron learning algorithm
4. Implement a real life application in Prolog.
5. Expert System in Prolog-new application
6. Implement any two Player game using min-max search algorithm.
7. Design a fuzzy set for shape matching of handwritten character

	MTRA-109
	Embedded Systems Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective
(PO)
	This laboratory will develop the programming skills in the embedded systems field. Emphasis is given to interface handling; device driver and application development. Programming of
mobile devices is included.

	Course Outcomes (CO)

	CO1
	To Familiarize with programming methods and tools for embedded systems.

	CO2
	To Write efficient programs in C to develop embedded systems.

	CO3
	To Program Device Drivers for embedded systems.

	CO4
	To Program mobile devices.


List of practical
1. Design an embedded system for traffic light controller using 8051 microcontroller.
2. Program for an embedded system in C using GNU development tools.
3. Program to demonstrate a simple interrupt handler and setting up a timer.
4. Program to create two tasks which trigger blinking of two LEDs at different timings.
5. Program to send messages to mailbox by one task and read from mailbox by another task.
6. Write an assembly program to configure and control General Purpose Input/Output (GPIO) port pins.
7. Program to imlement Buzzer interface on IDE environment.
8. To interface and convert Digital to Analog data using DAC in ARM processor.
9. To develop, code, configure and test a device driver.
10. To implement concurrency and resource management in mobile devices.
	MTRA-110
	IoT Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective
(PO)
	The objective of this course is to impart necessary and practical knowledge of components of Internet of Things and develop skills required to build real-life IoT based projects.

	Course Outcomes (CO)

	CO1
	Explain the concept and Application of Internet of Things.

	CO2
	Illustrate key technologies, Protocols and Standards in Internet of Things.

	CO3
	Design a simple IoT system comprising Sensors, Edge Devices and Wireless Network Connections involving Prototyping, Programming and Data Analysis.


List of practical
	
	EXPERIMENT

	1
	Start Raspberry Pi and try various Linix commands in command terminal window: ls, cd, touch, mv, rm, man, mkdir, rmdir, tar, gzip, cat, more, less, ps, sudo, cron, chown, chgrp, ping etc.

	2
	Run some python programs on Pi like:

Read your name and print Hello message with name Read two numbers and print their sum, difference, product and division. Word and character count of a given string Area of a given shape (rectangle, triangle and ircle) reading shape and appropriate values from tandard input

Print a name 'n' times, where name and n are read from standard input, using for and while loops.

Handle Divided by Zero Exception.

Print current time for 10 times with an interval of 10 seconds.

Read a file line by line and print the word count of each line.


	3
	Light an LED through Python program


	4
	Get input from two switches and switch on corresponding LEDs


	5
	Flash an LED at a given on time and off time cycle, where the two times are taken froma file.


	6
	Flash an LED based on cron output (acts as an alarm)


	7
	Switch on a relay at a given time using cron, where the relay's contact terminals are connected to a load.


	8
	Get the status of a bulb at a remote place (on the LAN) through web.


	MTRA-111
	Number Theory and Cryptography Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	To be able to implement and analyze algorithms for different encryption techniques. Applications to cryptography are explored including symmetric and public-key cryptosystems. To be able to implement different methods of attacks on data.

	Course Outcomes (CO)

	CO1
	To understand mathematics behind cryptography.

	CO2
	Students will be able to implement algorithms of cryptography, including encryption/decryption and hash functions.

	CO3
	Students will be able to implement various network security practice applications.

	CO4
	Identify various attacks and formulate defense mechanism.


List of Practical
1. Write a program to implement encryption using binary/byte addition.
2. Write a program to implement encryption using binary Exclusive-OR (XOR).
3. Write a program to implement Triple DES with CBC mode and Weak DES keys.
4. Write a program to implement RSA Encryption and Factorization Attacks.
5. Write a program to implement Attack on RSA encryption with short RSA modulus.
6. Write a program to implement hash generation and sensitivity of hash functions to plaintext modifications.
7. Write a program to implement Digital Signature Visualization.
8. Write a program to implement RSA Signature.
9. Write a program to implement Attack on Digital Signature/Hash Collision.
10. Write a program to implement Firewalls and IDS.
	MTRA-112
	Automation in Robotics Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	This laboratory is intended to provide hands-on experience on industrial robotics, manufacturing automation, mobile robotics, and dynamics and control of field robots.

	Course Outcomes (CO)

	CO1
	Explain the fundamentals of robotics and its components 

	CO2
	Illustrate the Kinematics and Dynamics of robotics 

	CO3
	Elucidate the need and implementation of related Instrumentation & control in robotics 

	CO4
	Illustrate the movement of robotic joints with computers/microcontrollers. 


List of Practical
1. Demonstration of Cartesian/ cylindrical/ spherical robot.
2. Demonstration of Articulated/ SCARA robot.
3. Virtual modeling for kinematic and dynamic verification any one robotic . structure using suitable software.
4. Design, modeling and analysis of two different types of grippers.
5. Study of sensor integration. 
6. Two program for linear and non-linear path. 
7. Study of robotic system design. 
8. Setting robot for any one industrial application after industrial visit.

	MTRA-113
	ADVANCED DATA STRUCTURE AND PROGRAMMING Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The goal of this course is to provide an introduction to different data types, Python and JavaScript programming. The course will discuss topics necessary for the participant to be able to create and execute programs in Python and JavaScript which are essential ingredients of Artificial Intelligence. The lectures and presentations are designed to provide knowledge and experiences to students that serve as a foundation for continued learning of presented areas. The focus of the course is to provide students with an introduction to programming, I/O, and visualization using Python and JavaScript programming languages

	Course Outcomes (CO)

	CO1
	Have knowledge of arranging data in different ways 

	CO2
	Describe the Numbers, Math functions, Strings, List, Tuples and Dictionaries in Python 

	CO3
	Express different Decision Making statements and Functions 

	CO4
	Understand and summarize different File handling operations in Python 

 Design and develop Client Server network applications using JavaScript 6. JavaScript to program the behavior of web


List of Practical
1. Write a program for Sorting and Searching.

2. Implement the Stack Application (Expression conversion etc.)
3. Implement the Queue Application (Job scheduling, resources allocation etc.)
4. Write a program to implement Linked list.
5. Write a program to implement BST operations(Create, Insert, Delete and Traversals)
6. Write a program to implement MST using Prim’s and Kruskal’s Algorithm.
7. Implement at least two program using Python programming.
8. Implement at least two program using Java script.


	MTRA-114
	Speech and Language Processing Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	This Software Laboratory focuses on study of speech and the process of natural language in forms of token and tag some words to make meaningful. This also extracts information and measure the semantic similarity of sentences.

	Course Outcomes (CO)

	CO1
	To process the basic text in form of Tokenization and Stemming

	CO2
	To study distributional properties in large samples of language data

	CO3
	To implement and find semantics based on lexical semantics

	CO4
	To extract information based on relation


Case Study 1
Take a sample of sentences and process the text in form of tokenization and normalize this data using stemming
Case Study 2
Take a file of size less than 50MB and then select some word and convert these words to N-grams.
Case Study 3
A part-of-speech tagger, or POS-tagger, processes a sequence of words, and attaches a part of speech tag to each word. Take some adjective of English language and tag it.
Case Study 4
To Measure Semantic Similarity between sentences like sentence of "Harry is running fast" and "Harry is Sprinting"
Case Study 5
To associate each word with a word sense disambiguator to select the right meaning among all possible senses for each word.
Case Study 6
Build a system that will extract structured data, such as tables, from unstructured text and use them for training and evaluating models?
Case Study 7
Develop a Model Building in which a machine learning model is trained on a labeled dataset and Improve Performance of Text Classifier
	MTRM-116
	Research Methodology and IPR

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	2
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	To enable students to Research Methodology and IPR for further research work and investment in R & D, which leads to creation of new and better products, and in turn brings
about, economic growth and social benefits.

	Course Outcomes (CO)

	CO1
	Understand research problem formulation.

	CO2
	Analyze research related information

	CO3
	Understand that today’s world is controlled by Computer, Information Technology, but tomorrow
world will be ruled by ideas, concept, and creativity.

	CO4
	Understanding that when IPR would take such important place in growth of individuals & nation, it is needless to emphasis the need of information about Intellectual Property Right to be promoted among students in general & engineering
in particular.


Unit 1
Meaning of research problem, Sources of research problem, Criteria Characteristics of a good research problem, Errors in selecting a research problem, Scope and objectives of research problem. Approaches of investigation of solutions for research problem, data collection, analysis, interpretation, Necessary instrumentations
Unit 2
Effective literature studies approaches, analysis, Plagiarism, Research ethics, Effective technical writing, how to write report, Paper.Developing a Research Proposal, Format of research proposal, a presentation and assessment by a review committee.
Unit 3
Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and Development: technological research, innovation, patenting, development. International Scenario: International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under PCT.
Unit 4
Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information and databases. Geographical Indications.
New Developments in IPR: Administration of Patent System. New developments in IPR; IPR of Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and IITs.
References:
1. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science & engineering students’.
2. C.R. Kothari, “Research Methodology: Methods & Techniques, 2nd edition or above, New Age Publishers.
3. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”
4. Ranjit Kumar, 2 nd Edition , “Research Methodology: A Step by Step Guide for beginners”
5. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.
6. Mayall , “Industrial Design”, McGraw Hill, 1992.
7. Niebel , “Product Design”, McGraw Hill, 1974.
8. Asimov , “Introduction to Design”, Prentice Hall, 1962.
9. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “ Intellectual Property in New Technological Age”, 2016.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTAD-101
	English For Research Paper Writing

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program
Objective (PO)
	Student will able to understand the basic rules of research paper writing.

	Course Outcomes (CO)

	CO1
	Understand that how to improve your writing skills and level of readability

	CO2
	Learn about what to write in each section

	CO3
	Understand the skills needed when writing a Title

	CO4
	Ensure the good quality of paper at very first-time submission


Unit 1
Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness
Unit 2
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and Plagiarism, Sections of a Paper, Abstracts. Introduction
Unit 3
Review of the Literature, Methods, Results, Discussion, Conclusions, the Final Check. key skills are needed when writing a Title, key skills are needed when writing an Abstract, key skills are needed when writing an Introduction, skills needed when writing a Review of the Literature,
Unit 4
Skills are needed when writing the Methods, skills needed when writing the Results, skills are needed when writing the Discussion, skills are needed when writing the Conclusions Useful phrases, how to ensure paper is as good as it could possibly be the first- time submission.
References:
1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books)
2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press
3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM. Highman’sbook.
4. Adrian Wallwork, English for Writing Research Papers, Springer New York Dordrecht  Heidelberg London, 2011
	MTAD-103
	Disaster Management

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program
Objective (PO)
	Develop an understanding of disaster risk reduction and management

	Course Outcomes (CO)

	CO1
	Learn to demonstrate a critical understanding of key concepts in disaster risk reduction and
humanitarian response.

	CO2
	Critically evaluate disaster risk reduction and humanitarian response policy and practice from
multiple perspectives.

	CO3
	Develop an understanding of standards of humanitarian response and practical relevance in
specific types of disasters and conflict situations.

	CO4
	critically understand the strengths and weaknesses of disaster management approaches, planning and programming in different countries, particularly their home
country or the countries they work in


Unit 1
Disaster: Definition, Factors and Significance; Difference between Hazard and Disaster; Natural and Manmade Disasters: Difference, Nature, Types and Magnitude.
Unit 2
Repercussions of Disasters and Hazards: Economic Damage, Loss of Human and Animal Life, Destruction of Ecosystem. Natural Disasters: Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks And Spills, Outbreaks Of Disease And Epidemics, War And Conflicts.
Unit 3
Study Of Seismic Zones; Areas Prone To Floods And Droughts, Landslides And Avalanches; Areas Prone To Cyclonic And Coastal Hazards With Special Reference To Tsunami; Post-Disaster Diseases And Epidemics Preparedness: Monitoring Of Phenomena Triggering A Disaster Or Hazard; Evaluation Of Risk: Application Of Remote Sensing, Data From Meteorological And Other Agencies, Media Reports: Governmental And Community Preparedness.
Unit 4
Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk Situation. Techniques of Risk Assessment, Global Co-Operation in Risk Assessment and Warning, People’s Participation in Risk Assessment. Strategies for Survival. Meaning, Concept and Strategies of Disaster Mitigation, Emerging Trends in Mitigation. Structural Mitigation and Non-Structural Mitigation, Programs Of Disaster Mitigation in India.
References:
1. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and strategies “’New Royal book Company.
2. Sahni, PardeepEt.Al. (Eds.),” Disaster Mitigation Experiences And Reflections”, Prentice Hall Of India, New Delhi.
3. Goel S. L., Disaster Administration And Management Text And Case Studies”,Deep &Deep Publication Pvt. Ltd., New Delhi.
.

	MTAD-105
	Sanskrit for Technical Knowledge

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program Objective (PO)
	Students will be able to Understanding basic Sanskrit language and Ancient Sanskrit literature about science & technology can be understood and Being a logical language will help to
develop logic in students

	Course Outcomes (CO)

	CO1
	To get a working knowledge in illustrious Sanskrit, the scientific language in the world

	CO2
	Learning of Sanskrit to improve brain functioning

	CO3
	Learning of Sanskrit to develop the logic in mathematics, science & other subjects
enhancing the memory power

	CO4
	The engineering scholars equipped with Sanskrit will be able to explore the huge
knowledge from ancient literature


Unit –1
Alphabets in Sanskrit, Past/Present/Future Tense, Simple Sentences.
Unit – 2
Order, Introduction of roots,Technical information about Sanskrit Literature
Unit –3
Technical concepts of Engineering: Electrical, Mechanical
Unit –4
Technical concepts of Engineering: Architecture, Mathematics
References
1. “Abhyaspustakam” – Dr.Vishwas, Samskrita-Bharti Publication, New Delhi.
2. “Teach Yourself Sanskrit” Prathama Deeksha-VempatiKutumbshastri, Rashtriya Sanskrit Sansthanam, New Delhi Publication
3. “India’s Glorious Scientific Tradition” Suresh Soni, Ocean books (P) Ltd., New Delhi.
	MTAD-107
	Value Education

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program Objective (PO)
	Understand value of education and self- development, Imbibe good values in students and Let the should know about the importance of character

	Course Outcomes (CO)

	CO1
	Knowledge of self-development

	CO2
	Learn the importance of Human values

	CO3
	Developing the overall personality

	CO4
	Know about the importance of character


Unit 1
Values and self-development –Social values and individual attitudes. Work ethics, Indian vision of humanism. Moral and non- moral valuation. Standards and principles. Value judgements.
Unit 2
Importance of cultivation of values. Sense of duty. Devotion, Self-reliance. Confidence, Concentration. Truthfulness, Cleanliness. Honesty, Humanity. Power of faith, National Unity. Patriotism.Love for nature,Discipline
Unit 3
Personality and Behavior Development - Soul and Scientific attitude. Positive Thinking. Integrity and discipline. Punctuality, Love and Kindness. Avoid fault Thinking. Free from anger, Dignity of labour. Universal brotherhood and religious tolerance. True friendship. Happiness Vs suffering, love for truth. Aware of self-destructive habits. Association and Cooperation. Doing best for saving nature
Unit 4
Character and Competence –Holy books vs Blind faith. Self-management and Good health. Science of reincarnation. Equality, Nonviolence,Humility, Role of Women. All religions and same message. Mind your Mind, Self-control. Honesty, Studying effectively
References
1. Chakroborty, S.K. “Values and Ethics for organizations Theory and practice”, Oxford University Press, New Delhi
	MTRA-201
	                  INDUSTRIAL ROBOTICS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The objective of this course is to impart comprehensive knowledge of the industrial robot components. The course also aims at developing necessary skills required for efficient infrastructure for Robotics.

	Course Outcomes (CO)

	CO1
	The students will be able to identify different components related to Robotics as per the requirement

	CO2
	The students will be able to understand the sensor used in Robotics

	CO3
	The students will be able to program the Robotics.

	CO4
	The students will be able to undersatnd the applications of robots in industy.








UNIT-1

Fundamentals of robotics. Introduction, construction and applications. The robot and its peripherals: Control systems and components, robot motion analysis and control, end effectors, feedback systems, encoders kinematics, homogeneous coordinates solution of the inverse kinematic problem, multiple solutions, jacobian, work envelopes. Trajectory planning, Joint Interpolated Trajectory, Link joints and their Manipulator dynamics and force control.
UNIT-2

Sensors in Robotics: Developments in sensor technology, sensory control Vision, ranging, laser, acoustic, tactile.
UNIT-3

Programming Language: Industrial robot programming languages. Mobile robots, robot avoiding system, walking devices. Robot programming environment.
UNIT-4

Robot applications: Application of robots in surgery, Manufacturing industries, space and underwater. Humanoid robots, Micro robots, Social issues and Future of robotics.
Text Books
1. K.S Fu, R.C. Gonzalez, C.S.G. Lee, Robotics, McGraw Hill, 1987. 

2. Y. Koren, Robotics for Engineers, McGraw Hill, 1985. 

3. J.J. Craig, Robotics, Addison-Wesley, 1986. 

4. Saeed B. Niku, “Introduction to Robotics – Analysis, Systems and Application”: PHI 2006. 

5. Richard D, Klafter, Thomason A Chmiel Owski, Michel Nagin “Robotics Engg-an Integrated Approach” PHI 2005. 

6. R.K. Mittal & I.J. Nagrath, “Robotics & Control” TMH-2007. 

7. Groover. M.P. Industrial Robotics, technology, programming and application Mc-Graw Hill 2012.
8. S. K. Saha, “Introduction to Robotics”, Tata McGraw-Hill Publishing Company Ltd. (2008).
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-202
	                 PATTERN RECOGNITION AND MACHINE LEARNING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	Student will understand the concepts, theory and computational algorithms needed for several real world recognition tasks such as text, speech, characters, objects etc. Simulate and understand how machine will have power to accomplish these tasks and can aim at developing several examples based learning tasks in several domains ranging from medical, economical, engineering to industrial needs.

	Course Outcomes (CO)

	CO1
	Understand the basics of Pattern recognition and machine learning. 

	CO2
	Understand the methods used for learning approaches. 

	CO3
	Method and techniques for Neural network

	CO4
	Implement various machine learning and Pattern recognition  algorithms in a range of real-world applications.









UNIT-1

PR overview-Feature extraction-Statistical Pattern Recognition-Supervised & Unsupervised Learning; Bayes decision Theory, Linear discriminant functions; 
UNIT-2

Parametric methods, ML and MAP estimation-Bayes estimation. Non parametric methods; Parzen windows & k NN approaches. 
UNIT-3

Dimensionality reduction (PCA) & Fishers linear discriminant. Linear perceptron and Neural Networks. Introduction to Deep Neural nets. Kernel methods and Support vector machine. 
UNIT-4

Unsupervised learning and Clustering. K-means and Hierarchical clustering. Linear & Logistic Regression.

Decision trees for classification. Ensemble/ Adaboost classifier. Expectation Maximization (EM). Applications to document analysis and recognition.
Text Books

1. Duda R O, Hart P E, and Stork D G, Pattern classification, John Wiley and Sons, 2001.
2. Christopher M B, Pattern Recognition and Machine Learning, Springer, 2006. 
3. Introduction to Statistical Learning, Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani, Springer, 2013. 

4. Pattern Classification, 2nd Ed., Richard Duda, Peter Hart, David Stork, John Wiley & Sons, 2001.
5. Sergios T and Konstantinos K, Pattern Recognition, 4 th edition, Academic Press, 2008.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-203
	EXPERT SYSTEMS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	4
	0
	0
	4
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The course gives students knowledge and skills for solving medium to hard problems from diverse expert systems application domains.

	Course Outcomes (CO)

	CO1
	Define and describe expert system and its main constituents.Distinguish class of problems suitable for solving with expert systems.

	CO2
	Assemble various parts of knowledge and skills in order to devise the approach to solution.

	CO3
	Design and create expert system suitable for solving particular problem.

	CO4
	Appraise the quality of solution and justify the employed techniques


Unit 1

The meaning of an expert system, problem domain and knowledge domain, the advantages of an expert system, general stages in the development of an expert system, general characteristics of an expert system, history and uses of expert systems today, rule-based expert systems, procedural and nonprocedural paradigms, characteristics of artificial neural systems. -The study of logic, difference between formal logic and informal logic, meaning of knowledge, how knowledge can be represented, semantic nets, how to translate semantic nets into PROLOG, limitations of semantic nets, schemas, frames and their limitations, how to use logic and set symbols to represent knowledge, the meaning of propositional and first order predicate logic, quantifiers, imitations of propositional and predicate logic.

Unit 2
Trees, lattices, and graphs, state and problem spaces, AND-OR trees and goals, methods of inference, rules of inference, limitations of propositional logic, logic systems, resolution rule of inference, resolution systems, and deduction, shallow and causal reasoning, applying resolution to first-order predicate logic, forward and backward chaining, additional methods of reference, Meta knowledge, the Markov decision process.

Unit 3
The meaning of uncertainty and theories devised to deal with it, types of errors attributed to uncertainty, errors associate, with induction, features of classical probability, experimental and subjective probabilities, compound and conditional probabilities, hypothetical reasoning and backward induction, temporal reasoning, Markov chains, odds of belief, sufficiency and necessity, role of uncertainty in inference chains, implications of combining evidence, role of inference nets in expert systems, how probabilities are propagated.

Unit 4
Sources of uncertainty in rules, methods of dealing with uncertainty, Dempster-Shafer theory, theory of uncertainty based on fuzzylogic, commercial applications of fuzzy logic. How to select an appropriate problem, the stages in the development of an expert system, types of errors to expect in the development stages, the role of the knowledge engineer in the building of expert systems, the expected life cycle of an expert system, how to do a life cycle model.

Text and Reference Books:

1. J. Giarratano and G. Riley, "Expert Systems -- Principles and Programming". 4th Edition, PWS Publishing Company, 2004.

2. Durkin, J., Expert systems Design and Development, Macmillan, 1994 2. Elias M. Awad, Building Expert Systems, West Publishing Company 1996

3. Peter Jackson, Introduction to Expert Systems, Addison Wesley Longman, 1999.ISBN 0- 20187686-8. 

4. Gonzalez and D. Dankel, "The Engineering of Knowledge-Based Systems'', Prentice Hall, 1994. 

5. Nikolopoulos, "Expert Systems", Marcel Dekker Inc. 1997. ISBN 0 8247 9927 5

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-204
	OPTIMIZATION TECHNIQUE

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	Enumerate the fundamental knowledge of Linear Programming and Dynamic Programming problems. ( Learn classical optimization techniques and numerical methods of optimization. ( Know the basics of different evolutionary algorithms. ( Explain Integer programming techniques and apply different optimization techniques to solve various models arising from engineering areas.

	Course Outcomes (CO)

	CO1
	1. Explain the fundamental knowledge of Linear Programming and Dynamic Programming problems. 

	CO2
	2. Use classical optimization techniques and numerical methods of optimization..

	CO3
	3. Describe the basics of different evolutionary algorithms. 

	CO4
	4. Enumerate fundamentals of Integer programming technique and apply different techniques to solve various optimization problems arising from engineering areas


Unit 1
Statement of the Optimization Problem, Basic Definitions, Optimality Criteria for Unconstrained Optimization, Optimality Criteria for Constrained Optimization, Engineering Application of Optimization, Overview of optimization technique, Interdisciplinary nature.

Unit 2
Formulation, Simplex method, Primal to Dual, Dual Simplex method, Sensitivity Analysis. Gomory’s cutting plane method, Branch & Bound Technique.

Unit 3
Lagrangian method & Kuhn tucker method. Interpolation method (Quadratic, Cubic & Direct root method). Direct search method – Random search, Pattern search and Rosen Brock’s hill climbing method.

Unit 4
Gradient descent, Newton’s method, Marquardt’s method, Quasi Newton method. Response Surface, the Least-Squares Methods, Two-Level Factorial Design, Central Composite Design (CCD), Sequential Nature of RSM.

Books and References:

1. S.S. Rao, “Engineering Optimization - Theory and Practice”, John Wiley and Sons Inc.

2. Pierre D.A., “Optimization, Theory with Application”, John Wiley & sons. 

3. Pablo Pedregal, “Introduction to Optimization”, Springer. 

4. L.C. Jhamb, “Quantitative Techniques Vol. 1 and 2”, Everest Pub. House. 

5. Ranjan Ganguli, “Engineering Optimization-A modern approach”, University Press.

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-205
	DEEP LEARNING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	This course aims to present the mathematical, statistical and computational challenges of building stable representations for high-dimensional data, such as images, text and data. Course delves into selected topics of Deep Learning, discussing recent models from both supervised and unsupervised learning. Special emphasis will be on convolutional architectures, invariance learning, unsupervised learning and non-convex optimization.

	Course Outcomes (CO)

	CO1
	1. The fundamental principles, theory and approaches for learning with deep neural networks 

	CO2
	2. The main variants of deep learning (such convolutional and recurrent architectures), and their typical applications 

	CO3
	3. The key concepts, issues and practices when training and modeling with deep architectures as well as hands-on experience in using deep learning frameworks for this purpose 

	CO4
	4. How to implement basic versions of some of the core deep network algorithms (such as backpropagation) .How deep learning fits within the context of other ML approaches and what learning tasks it is considered to be suited and not well suited to perform


Unit 1
History of Deep Learning, Deep Learning Success Stories, McCulloch Pitts Neuron, Thresholding Logic, Perceptrons, Perceptron Learning Algorithm Multilayer Perceptrons (MLPs), Representation Power of MLPs, Sigmoid Neurons, Gradient Descent, Feedforward Neural Networks, Representation Power of Feedforward Neural Networks, Backpropagation

Unit 2
Gradient Descent (GD), Momentum Based GD, Nesterov Accelerated GD, Stochastic GD, Eigenvalues and eigenvectors, Eigenvalue Decomposition, Basis Principal Component Analysis and its interpretations, Singular Value Decomposition 6 Autoencoders and relation to PCA, Regularization in autoencoders, Denoising autoencoders, Sparse autoencoders, Contractive autoencoders

Unit 3
Regularization: Bias Variance Tradeoff, L2 regularization, Early stopping, Dataset augmentation, Parameter sharing and tying, Injecting noise at input, Ensemble methods, Dropout, Greedy Layerwise Pre-training, Better activation functions, Better weight initialization methods, Batch Normalization

Unit 4
Learning Vectorial Representations of Words, Convolutional Neural Networks, LeNet, AlexNet, ZF-Net, VGGNet, GoogLeNet, ResNet, Visualizing Convolutional Neural Networks, Guided Backpropagation, Deep Dream, Deep Art, Fooling Convolutional Neural Networks.

Books and References:
1. Deep Learning by Ian Goodfellow, Yoshua Bengio, Aaron Courville and Francis Bach. 

2. Neural Networks and Deep Learning By Michael Nielsen 

3. Deep Learning with Python by Francois Chollet, 1st Edition 

4. Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems by Aurélien Géron,1st Edition 

5. Colab (Google

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-206
	DATA SCIENCE

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	100
	50
	150
	3 Hrs.

	Program
Objective (PO)
	Explain how data is collected, managed and stored for data science and Understand the key concepts in data science, including their real-world applications and the toolkit used by data scientists;



	Course Outcomes (CO)

	CO1
	Provide with the knowledge and expertise to become a proficient data scientist.

	CO2
	Demonstrate an understanding of statistics and machine learning concepts that are vital for data science;

	CO3
	Produce Python code to statistically analyze a dataset;

	CO4
	Critically evaluate data visualizations based on their design and use for communicating stories from data;


UNIT – I

Introduction to core concepts and technologies: Introduction, Terminology, data science process, data science toolkit, Types of data, Example applications.
UNIT – II

Data collection and management: Introduction, Sources of data, Data collection and APIs, Exploring and fixing data, Data storage and management, Using multiple data sources
UNIT – III

Data analysis: Introduction, Terminology and concepts, Introduction to statistics, Central tendencies and distributions, Variance, Distribution properties and arithmetic, Samples/CLT, Basic machine learning algorithms, Linear regression, SVM, Naive Bayes.
UNIT – IV

Data visualization: Introduction, Types of data visualization, Data for visualization: Data types, Data encodings, Retinal variables, Mapping variables to encodings, Visual encodings.
Reference Books:
1. Cathy O’Neil and Rachel Schutt. Doing Data Science, Straight Talk From The Frontline. O’Reilly.
2. Jure  Leskovek,  Anand  Rajaraman  and  Jeffrey  Ullman.  Mining  of  Massive  Datasets.  v2.1, Cambridge University Press.

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-207
	                  Robotics Lab

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective
(PO)
	This Security in computing laboratory provide an applied understanding of the principles of network and computer security.

	Course Outcomes (CO)

	CO1
	Learn about the encryption and decryption using different algorithms.

	CO2
	A hands-on experience in attack execution and the use of tools in such attacks.

	CO3
	Create virtual private network to evaluate response time.

	CO4
	The practical knowledge to secure computers and network including the setup of policies and security assessment.


List of practical
1. Study components of real robots and its DH parameters.
2. Forward kinematics and validate using a software (ROBO analyser or any other free software tools)

3. Use of Open source computer vision programming tools Open CV.

4. Image processing using open CV.

5. Image processing for Color Shape detection.

6. Positioning and orientation of robot arm.

7. Control experiment using available hardware or software.

8. Integartion or assorted sensors (IR, potentio meter, strain gages etc) micro controller and Robot Operating System in a robotic system.

	MTRA-208
	MACHINE LEARNING LAB

	Lecture
	Tutorial
	Practical
	Credit
	Practical
	Minor Test
	Total
	Time

	0
	0
	4
	2
	60
	40
	100
	3 Hrs.

	Program Objective
(PO)
	Explore and prepare data. Develop ML models. Pick ML algorithms for a given task. Understand techniques and metrics used to determine the quality of ML models.

	Course Outcomes (CO)

	CO1
	1. This course will enable students to Make use of Data sets in implementing the machine learning algorithms 

	CO2
	2. Implement the machine learning concepts and algorithms in any suitable language of choice.


List of practical
1. Implement and demonstratethe FIND-Salgorithm for finding the most specific hypothesis based on a given set of training data samples. Read the training data from a .CSV file.

2. For a given set of training data examples stored in a .CSV file, implement and demonstrate the Candidate-Elimination algorithmto output a description of the set of all hypotheses consistent with the training examples. 

3. Write a program to demonstrate the working of the decision tree based ID3 algorithm. Use an appropriate data set for building the decision tree and apply this knowledge toclassify a new sample.

4. Build an Artificial Neural Network by implementing the Backpropagation algorithm and test the same using appropriate data sets. 

5. Write a program to implement the naïve Bayesian classifier for a sample training data set stored as a .CSV file. Compute the accuracy of the classifier, considering few test data sets. 

6. Assuming a set of documents that need to be classified, use the naïve Bayesian Classifier model to perform this task. Built-in Java classes/API can be used to write the program. Calculate the accuracy, precision, and recall for your data set.

7. Write a program to construct aBayesian network considering medical data. Use this model to demonstrate the diagnosis of heart patients using standard Heart Disease Data Set. You can use Java/Python ML library classes/API. 

8. Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set for clustering using k-Means algorithm. Compare the results of these two algorithms and comment on the quality of clustering. You can add Java/Python ML library classes/API in the program.

9. Write a program to implement k-Nearest Neighbour algorithm to classify the iris data set. Print both correct and wrong predictions. Java/Python ML library classes can be used for this problem.

10. Implement the non-parametric Locally Weighted Regressionalgorithm in order to fit data points. Select appropriate data set for your experiment and draw graphs.

Description (If any): 

1. The programs can be implemented in either JAVA or Python. 

2. For Problems 1 to 6 and 10, programs are to be developed without using the built-in classes or APIs of Java/Python. 

3. Data sets can be taken from standard repositories (https://archive.ics.uci.edu/ml/datasets.html) or constructed by the students.

	MTAD-102
	Constitution of India

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program Objective (PO)
	Understand the premises informing the twin themes of liberty and freedom from a civil rights perspective and to address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional role and entitlement to civil and economic rights as well as the emergence of
nationhood in the early years of Indian nationalism.

	Course Outcomes (CO)

	CO1
	Discuss the growth of the demand for civil rights in India for the bulk of Indians before the
arrival of Gandhi in Indian politics.

	CO2
	Discuss the intellectual origins of the framework of argument that informed the
conceptualization of social reforms leading to revolution in India.

	CO3
	Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP] under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct
elections through adult suffrage in the Indian Constitution.

	CO4
	Discuss the passage of the Hindu Code Bill of 1956.


Unit I
History of Making of the Indian Constitution: History, Drafting Committee, (Composition & Working) Philosophy of the Indian Constitution: Preamble, Salient Features
Unit 2
Contours of Constitutional Rights & Duties: Fundamental Rights , Right to Equality , Right to Freedom , Right against Exploitation , Right to Freedom of Religion, Cultural and Educational Rights , Right to Constitutional Remedies , Directive Principles of State Policy , Fundamental Duties.
Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive , President, Governor , Council of Ministers, Judiciary, Appointment and Transfer of Judges, Qualifications. Powers and Functions
Unit 3
Local Administration: District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of Elected Representative CEO of Municipal Corporation, Panchayati raj: Introduction, PRI: ZilaPanchayat, Elected officials and their roles, CEO ZilaPanchayat: Position and role. Block level: Organizational Hierarchy (Different departments), Village level: Role of Elected and Appointed officials, Importance of grass root democracy
    Unit 4
Election Commission: Election Commission: Role and Functioning. Chief Election Commissioner and Election Commissioners. State Election Commission: Role and Functioning. Institute and Bodies for the welfare of SC/ST/OBC and women.

References books:
1. The Constitution of India, 1950 (Bare Act), Government Publication.
2. Dr. S. N. Busi, Dr. B. R. Ambedkar framing of Indian Constitution, 1st Edition, 2015.
3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014.
4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
	MTAD-104
	Pedagogy Studies

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program Objective (PO)
	Review existing evidence on the review topic to inform programme design and policy making undertaken by the DFID, other agencies and researchers and Identify critical evidence gaps
to guide the development.

	Course Outcomes (CO)

	CO1
	What pedagogical practices are being used by teachers in formal and informal classrooms in
developing countries?

	CO2
	What is the evidence on the effectiveness of these pedagogical practices, in what conditions,
and with what population of learners?

	CO3
	How can teacher education (curriculum and practicum) and the school curriculum and
guidance materials best support effective pedagogy?

	CO4
	What is the importance of identifying research gaps?


Unit 1
Introduction and Methodology: Aims and rationale, Policy background, Conceptual framework and terminology , Theories of learning, Curriculum, Teacher education., Conceptual framework, Research questions. Overview of methodology and Searching. Thematic overview: Pedagogical practices are being used by teachers in formal and informal classrooms in developing countries. , Curriculum, Teacher education.
Unit 2
Evidence on the effectiveness of pedagogical practices, Methodology for the in depth stage: quality assessment of included studies. How can teacher education (curriculum and practicum) and the school curriculum and guidance materials best support effective pedagogy? Theory of change. Strength and nature of the body of evidence for effective pedagogical practices. Pedagogic theory and pedagogical approaches. Teachers’ attitudes and beliefs and Pedagogic strategies.
Unit 3
Professional development: alignment with classroom practices and follow-up support, Peer support from the head teacher and the community. Curriculum and assessment, Barriers to learning: limited resources and large class sizes,
Unit 4
Research gaps and future directions: Research design, Contexts , Pedagogy, Teacher education Curriculum and assessment, Dissemination and research impact.
References Books:
1. Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, Compare, 31 (2): 245-261.
2. Agrawal M (2004) Curricular reform in schools: The importance of evaluation, Journal of Curriculum Studies, 36 (3): 361-379.
3. Akyeampong K (2003) Teacher training in Ghana - does it count? Multi-site teacher education research project (MUSTER) country report 1. London: DFID.
4. Akyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and learning of basic maths and reading in Africa: Does teacher preparation count? International Journal Educational Development, 33 (3): 272– 282.
5. Alexander RJ (2001) Culture and pedagogy: International comparisons in primary education. Oxford and Boston: Blackwell.
6. Chavan M (2003) Read India: A mass scale, rapid, ‘learning to read’ campaign.
	MTAD-106
	Stress Management by Yoga

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	0
	0
	0
	-
	100
	100
	3 Hrs.

	Program
Objective (PO)
	To achieve overall health of body and mind and to overcome stress

	Course Outcomes (CO)

	CO1
	Develop healthy mind in a healthy body thus improving social health.

	CO2
	Improve efficiency

	CO3
	Learn the Yog asan

	CO4
	Learn the pranayama


Unit – 1
Definitions of Eight parts of yog (Ashtanga).
Unit- 2
Yam and Niyam, Do`s and Don’t’s in life; Ahinsa, satya, astheya, bramhacharya and aparigraha; Shaucha, santosh, tapa, swadhyay, ishwarpranidhan.
Unit- 3
Asan and Pranayam, Various yog poses and their benefits for mind & body,
Unit- 4
Regularization of breathing techniques and its effects-Types of pranayam.
References books:
1. ‘Yogic Asanas for Group Tarining-Part-I” :Janardan Swami Yogabhyasi Mandal, Nagpur
2. “Rajayoga or conquering the Internal Nature” by Swami Vivekananda, AdvaitaAshrama (Publication Department), Kolkata
	MTAD-110
	Personality Development and Soft Skills

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Practical
	Total
	Time

	2
	0
	0
	0
	--
	100
	-
	100
	3 Hrs.

	Program Objective (PO)
	To become a person with stable mind, pleasing personality and determination in order to achieve the highest goal.

	Course Outcomes (CO)

	CO1
	Students become aware about leadership.

	CO2
	Students will learn how to improve communication skills

	CO3
	Understand the team building and conflict

	CO4
	Student will learn how to manage the time.


Unit 1
Leadership Introduction to Leadership, Leadership Power, Leadership Styles, Leadership in Administration. Interpersonal: Introduction to Interpersonal Relations, Analysis Relations of different ego states, Analysis of Transactions, Analysis of Strokes, Analysis of Life position
Unit II
Communication: Introduction to Communication, Flow of Communication, Listening, Barriers of Communication, How to overcome barriers of communication. Stress Introduction to Stress, Causes of Stress, Impact Management Stress, Managing Stress
Unit III
Group Dynamics and team Building: Importance of groups in organization, Interactions in group, Group Decision Taking, Team Building, Interaction with the Team, How to build a good team? Conflict: Introduction to Conflict, Causes of Conflict, Management Managing Conflict
Unit IV
Time Management: Time as a Resource, Identify Important Time Wasters, Individual Time Management Styles, Techniques for better Time Management. Motivation: Introduction to Motivation, Relevance and types of Motivation, Motivating the subordinates, Analysis of Motivation
Reference Books:
1. E.Berne, Games People Play, Grove Press Inc., 1964; Penguin, 1968.
2. Hargreaves, G. Stress Management, Marshall Publishing, London 1998
3. Barker D, TA and Training, Gower Publishing Company Ltd., 1982.
4. Jongewardm D & Seyer P C, Choosing Success, John Wiley & Sons Inc.1978
5. Arnold, JHC Feldman, D.C. Organizational Behaviour IRWIN/McGRAW-HILL 1986
6. Chandan, J.S., Organizational Behaviour. Vikas Publishing House PVT LTD 1994
7. Statt, D.A. Using Psychology in Management Training, Taylor and Francis Inc.2000
8. Luthans F., Organisational Behaviour, IRWIN/McGRAW-HILL 1998
	MTRA-301
	                  ROBOTICS SENSORS AND ACTUATORS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	The objective of this course is to impart comprehensive knowledge of the sensors and actuators needed for design and implementation of Robots. The course also aims at developing necessary skills required for efficient infrastructure for Robotics.

	Course Outcomes (CO)

	CO1
	The students will be able to identify different sensors related to Robotics and select a sensor as per the requirement

	CO2
	The students will be able to understand the internal configuration and program a use microcontroller.

	CO3
	The students will be able to interface different peripherals to a microcontroller and control the same.

	CO4
	The students will be able to communicate and control a Robot by using different communication protocols.









UNIT-1

Sensors : Proximity sensor (Range sensor), Tactile sensor (Contact sensor), Current sensor, Tilt sensors, Gyroscope, Encoders, Hall effect sensors, Temperature sensor, Acceleration sensor, Image sensor, Camera etc. Microcontrollers : Microcontroller, ATmega, architecture, peripherals, ports, registers, timer, counter, serial communications, ADC, interrupts
UNIT-2

Microcontroller programming & Interfacing : Introduction to Assembly language programming, Embedded C Programming, Port configuration- for Signal in and Signal out configuration and programming, Interfacing of relay, stepper motor, LCD display, keyboard, RS232, ADC etc.
UNIT-3

Actuators and Control : Interfacing of Relay, Solenoid, pneumatic, hydraulic actuator basics, programming for control, motor driver and speed control – PWM. Communication Systems : Serial communication - RS232 (programming for different modes of communication - like only transmit, only receive, both trans-receive), I2C, SPI, Wireless Communication - WiFi Bluetooth, GSM, GPS module interface
UNIT-4

Industrial Robotics and Applications: Introduction to different systems in Industrial Robotics, Automation, Introduction to PLC and SCADA,
Text Books


1. D. Patranabis, “Sensors and Transducers”, PHI Learning Private Limited. 

2. W. Bolton, “Mechatronics”, Pearson Education Limited. 

3. Transducers & Instrumentation, Rangan Mani Sharma.

4. Introduction to Robotics, S. K. Saha, McGraw Hill Education (India) Pvt. Ltd. 

5. Introduction to Robotics – Analysis, Control, Applications, Saeed B. Niku, Wiley India Pvt. Ltd. 

6. Introduction to Robotics – Mechanics and Control, John J. Craig, Pearson Education Inc

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-302
	                IMAGE PROCESSING AND MACHINE VISION

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Practical
	Total
	Time

	4
	0
	0
	3
	60
	40
	--
	100
	3 Hrs.

	Program Objective (PO)
	The objective of this course is to impart comprehensive knowledge of the image processing and machine vision needed for design and their applications. The course also aims at developing necessary skills required for efficient infrastructure for Robotics.

	Course Outcomes (CO)

	CO1
	Understand machine vision system elements 

	CO2
	Apply the machine vision system in robotic applications 

	CO3
	Program the robot using machine vision 

	CO4
	Application of machine vision


Unit 1
Introduction: Human vision, Machine vision and Computer vision, Benefits of machine vision. Physics of Light, Interactions of light, Refraction at a spherical surface, Thin Lens Equation.

Unit 2
Image acquisition: Scene constraints, Lighting parameters, Lighting sources, Selection, Lighting Techniques, Types and Selection, Machine Vision Lenses and Optical Filters, Specifications and Selection, Imaging Sensors, CCD and CMOS, Specifications, Interface Architectures, Analog and Digital Cameras, Digital Camera Interfaces, Camera Computer Interfaces, Specifications and Selection, Geometrical Image formation models, Camera Calibration.

Unit-3

Image processing: Machine Vision Software, Fundamentals of Digital Image, Image Acquisition Modes, Image Processing in Spatial and Frequency Domain, Point Operation, Thresholding, Grayscale Stretching, Neighborhood Operations, Image Smoothing and Sharpening, Edge Detection, Binary Morphology Color image processing. Image analysis: Feature extraction, Region Features, Shape and Size features, Texture Analysis, Template Matching and Classification, 3D Machine Vision Techniques, Decision Making

Unit 4
Machine vision applications Machine vision applications in manufacturing, electronics, printing, pharmaceutical, textile, applications in non-visible spectrum, metrology and gauging, OCR and OCV, vision guided robotics, Field and Service Applications, Agricultural, and Bio medical field, augmented reality, surveillance, bio-metrics.

References:
1. Emanuele Trucco, Alessandro Verri, “Introductory Techniques For 3D Computer Vision”, First Edition, 2009

2. Rafael C.Gonzales, Richard.E.Woods, “Digital Image Processing Publishers”, Third Edition, 2007 

3. Alexander Hornberg, “Handbook of Machine Vision”, First Edition,2006 

4. Eugene Hecht, A.R. Ganesan “Optics”, Fourth Edition, 2001

Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTRA-303
	                   Cloud Computing and Virtualization

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program Objective (PO)
	This course will enable students to understand cloud computing concepts and prepares students to be in a position to design cloud based applications for distributed systems.

	Course Outcomes (CO)

	CO1
	1. Learn core concepts of cloud computing paradigm 

	CO2
	2. Apply virtualization in the cloud ecosystem 

	CO3
	3. Design and Implement scheduling algorithms for cloud 

	CO4
	4. Illustrate the fundamental concepts of cloud storage and demonstrate their use in storage systems such as Amazon S3 and HDFS.  Analyse various security issues in the cloud









UNIT-1

Overview of Computing Paradigms Recent Trends in Computing: Distributed Computing, Cluster Computing, Grid Computing, Utility Computing, Cloud Computing Evolution of Cloud Computing: Migrating into a Cloud.

Cloud Computing Basics Cloud Computing Overview; Characteristics; Applications; Benefits; Limitations; Challenges, SOA; Cloud Computing Service Models: Infrastructure as a Service; Platform as a Service; Software as a Service Cloud Computing Deployment Models: Private Cloud; Public Cloud; Community Cloud; Hybrid Cloud, Major Cloud Service providers
UNIT-2

Virtualization Concepts Overview of Virtualization Technologies, Types of Virtualization, Benefits of Virtualization, Hypervisors VM Provisioning & Migration: VM Lifecycle, VM Provisioning Process, VM Migration Techniques

Scheduling in Cloud Overview of Scheduling problem, Different types of scheduling, Scheduling for independent and dependent tasks, Static vs. Dynamic scheduling, Optimization techniques for scheduling
UNIT-3

Cloud Storage Overview; Storage as a Service, Benefits and Challenges, Storage Area Networks(SANs), Case Study of Amazon S3. Cloud Security Infrastructure Security: Network Level Security, Host Level Security and Application Level Security; Data Security: Data Security & Privacy Issues; Identity & Access Management; Legal Issues in Cloud Computing
UNIT-4

Mobile Cloud Computing Overview of Mobile Cloud Computing, Advantages, Challenges, Using Smartphones with the Cloud, Offloading techniques - their pros and cons, Mobile Cloud Security. SLA Management: Overview of SLA, Types of SLA, SLA Life Cycle, SLA Management Process
Text Books &Reference Books:
1. Rajkumar Buyya, James Broberg, AndrzejGoscinski (Editors): Cloud Computing: Principles and Paradigms, Wiley, 2011 

2. Barrie Sosinsky: Cloud Computing Bible, Wiley, 2011. 

3. Anthony T. Velte, Toby J. Velte, and Robert Elsenpeter: Cloud Computing: A Practical Approach, McGraw Hill, 2010.

4. Judith Hurwitz, Robin Bloor, Marcia Kaufman,Fern Halper: Cloud Computing for Dummies, Wiley, 2010. 

5. BorkoFurht, Armando Escalante (Editors): Handbook of Cloud Computing, Springer, 2010
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-304
	Business Analytics

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	The main objective of this course is to give the student a comprehensive understanding of
business analytics methods.

	Course Outcomes (CO)

	CO1
	Able to have knowledge of various business analysis techniques.

	CO2
	Learn the requirement specification and transforming the requirement into different models.

	CO3
	Learn the requirement representation and managing requirement assests.

	CO4
	Learn the Recent Trends in Embedded and collaborative business


Unit 1
Business Analysis: Overview of Business Analysis, Overview of Requirements, Role of the Business Analyst. Stakeholders: the project team, management, and the front line, Handling, Stakeholder Conflicts.
Life Cycles: Systems Development Life Cycles, Project Life Cycles, Product Life Cycles, Requirement Life Cycles.
Unit 2
Forming Requirements: Overview of Requirements Attributes of Good Requirements, Types of Requirements, Requirement Sources, Gathering Requirements from Stakeholders, Common Requirements Documents.
Transforming Requirements: Stakeholder Needs Analysis, Decomposition Analysis, Additive/Subtractive Analysis, Gap Analysis, Notations (UML & BPMN), Flowcharts, Swim Lane Flowcharts, Entity-Relationship Diagrams, State-Transition Diagrams, Data Flow Diagrams, Use Case Modeling, Business Process Modeling
Unit 3
Finalizing Requirements: Presenting Requirements, Socializing Requirements and Gaining Acceptance, Prioritizing Requirements.
Managing Requirements Assets: Change Control, Requirements Tools
Unit 4
Recent Trends in: Embedded and collaborative business intelligence, Visual data recovery, Data Storytelling and Data Journalism.
References:
1. Business Analysis by James Cadle et al.
2. Project Management: The Managerial Process by Erik Larson and, Clifford Gray
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-305
	Industrial Safety

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	To enable students to aware about the industrial safety.

	Course Outcomes (CO)

	CO1
	Understand the industrial safety.

	CO2
	Analyze fundamental of maintenance engineering.

	CO3
	Understand the wear and corrosion and fault tracing.

	CO4
	Understanding that when to do periodic inceptions and apply the preventing
maintenance.


Unit-1
Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, types, causes and preventive steps/procedure, describe salient points of factories act 1948 for health and safety, washrooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color codes. Fire prevention and firefighting, equipment and methods.
Fundamentals of maintenance engineering: Definition and aim of maintenance engineering, Primary and secondary functions and responsibility of maintenance department, Types of maintenance, Types and applications of tools used for maintenance, Maintenance cost & its relation with replacement economy, Service life of equipment.
Unit-2
Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods, lubricants- types and applications, Lubrication methods, general sketch, working and applications, i. Screw down grease cup, ii. Pressure grease gun, iii. Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring lubrication, Definition, principle and factors affecting the corrosion. Types of corrosion, corrosion prevention methods.
Unit-3
Fault tracing: Fault tracing-concept and importance, decision treeconcept, need and applications, sequence of fault finding activities, show as decision tree, draw decision tree for problems in machine tools, hydraulic, pneumatic,automotive, thermal and electrical equipment’s like, I. Any one machine tool, ii. Pump iii. Air compressor, iv. Internal combustion engine, v. Boiler, vi. Electrical motors, Types of faults in machine tools and their general causes.
Unit-4
Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing, cleaning and repairing schemes, overhauling of mechanical components, overhauling of electrical motor, common troubles and remedies of electric motor, repair complexities and its use, definition, need, steps and advantages of preventive maintenance. Steps/procedure for periodic and preventive maintenance of: I. Machine tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets Program and schedule of preventive maintenance of mechanical and electrical equipment, advantages of preventive maintenance. Repair cycle concept and importance
Reference Books:
1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.
2. Maintenance Engineering, H. P. Garg, S. Chand and Company.
3. Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication.
4. Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-306
	Operations Research

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	To enable students to aware about the dynamic programming to solve problems of discreet
and continuous variables and model the real world problem and simulate it.

	Course Outcomes (CO)

	CO1
	Students should able to apply the dynamic programming to solve problems of discreet and
continuous variables.

	CO2
	Students should able to apply the concept of non-linear programming

	CO3
	Students should able to carry out sensitivity analysis

	CO4
	Student should able to model the real world problem and simulate it.


Unit -1
Optimization Techniques, Model Formulation, models, General L.R Formulation, Simplex Techniques, Sensitivity Analysis, Inventory Control Models
Unit -2
Formulation of a LPP - Graphical solution revised simplex method - duality theory - dual simplex method - sensitivity analysis - parametric programming
Nonlinear programming problem - Kuhn-Tucker conditions min cost flow problem - max flow problem - CPM/PERT
Unit- 3
Scheduling and sequencing - single server and multiple server models - deterministic inventory models - Probabilistic inventory control models - Geometric Programming.
Unit -4
Competitive Models, Single and Multi-channel Problems, Sequencing Models, Dynamic Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation
References:
1. H.A. Taha, Operations Research, An Introduction, PHI, 2008
2. H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982.
3. J.C. Pant, Introduction to Optimisation: Operations Research, Jain Brothers, Delhi, 2008
4. Hitler Libermann Operations Research: McGraw Hill Pub. 2009
5. Pannerselvam, Operations Research: Prentice Hall of India 2010
6. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 2010
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-307
	Cost Management of Engineering Projects

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	To enable students to make aware about the cost management for the engineering project
and apply cost models the real world projects.

	Course Outcomes (CO)

	CO1
	Students should able to learn the strategic cost management process.

	CO2
	Students should able to types of project and project team types

	CO3
	Students should able to carry out Cost Behavior and Profit Planning analysis.

	CO4
	Student should able to learn the quantitative techniques for cost management.


Unit-1
Introduction and Overview of the Strategic Cost Management Process Cost concepts in decision-making; relevant cost, Differential cost, Incremental cost and Opportunity cost. Objectives of a Costing System; Inventory valuation; Creation of a Database for operational control; Provision of data for Decision-Making.
Unit-2
Project: meaning, Different types, why to manage, cost overruns centres, various stages of project execution: conception to commissioning. Project execution as conglomeration of technical and nontechnical activities. Detailed Engineering activities. Pre project execution main clearances and documents Project team: Role of each member. Importance Project site: Data required with significance. Project contracts. Types and contents. Project execution Project cost control. Bar charts and Network diagram. Project commissioning: mechanical and process
Unit-3
Cost Behavior and Profit Planning Marginal Costing; Distinction between Marginal Costing and Absorption Costing; Break-even Analysis, Cost-Volume-Profit Analysis. Various decision-making problems. Standard Costing and Variance Analysis. Pricing strategies: Pareto Analysis. Target costing, Life Cycle Costing. Costing of service sector. Just-in-time approach, Material Requirement Planning, Enterprise Resource Planning, Total Quality Management and Theory of constraints. Activity-Based Cost Management, Bench Marking; Balanced Score Card and Value-Chain Analysis. Budgetary Control; Flexible Budgets; Performance budgets; Zero-based budgets. Measurement of Divisional profitability pricing decisions including transfer pricing.
Unit-4
Quantitative techniques for cost management, Linear Programming, PERT/CPM, Transportation problems, Assignment problems, Simulation, Learning Curve Theory.
References:
1. Cost Accounting A Managerial Emphasis, Prentice Hall of India, New Delhi
2. Charles T. Horngren and George Foster, Advanced Management Accounting
3. Robert S Kaplan Anthony A. Alkinson, Management & Cost Accounting
4. Ashish K. Bhattacharya, Principles & Practices of Cost Accounting A. H. Wheeler publisher
5. N.D. Vohra, Quantitative Techniques in Management, Tata McGraw Hill Book Co. Ltd.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-308
	Composite Materials

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	To enable students to aware about the composite materials and their properties.

	Course Outcomes (CO)

	CO1
	Students should able to learn the Classification and characteristics of Composite materials.

	CO2
	Students should able reinforcements Composite materials.

	CO3
	Students should able to carry out the preparation of compounds.

	CO4
	Student should able to do the analysis of the composite materials.


UNIT–1:
INTRODUCTION: Definition – Classification and characteristics of Composite materials. Advantages and application of composites. Functional requirements of reinforcement and matrix. Effect of reinforcement (size, shape, distribution, volume fraction) on overall composite performance.
REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass fibers, carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle reinforcements. Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures. Iso-strain and Iso-stress conditions.
UNIT – 2
Manufacturing of Metal Matrix Composites: Casting – Solid State diffusion technique, Cladding – Hot isostatic pressing. Properties and applications. Manufacturing of Ceramic Matrix Composites: Liquid Metal Infiltration – Liquid phase sintering. Manufacturing of Carbon – Carbon composites: Knitting, Braiding, Weaving. Properties and applications.
UNIT–3
Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and prepregs – hand layup method – Autoclave method – Filament winding method – Compression moulding – Reaction injection moulding. Properties and applications.

UNIT – 4
Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum strain criteria, interacting failure criteria, hygrothermal failure. Laminate first play failure-insight strength; Laminate strength-ply discount truncated maximum strain criterion; strength design using caplet plots; stress concentrations.
TEXT BOOKS:
1. Material Science and Technology – Vol 13 – Composites by R.W.Cahn – VCH, West Germany.
2. Materials Science and Engineering, An introduction. WD Callister, Jr., Adapted by R.
3. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007.
References:
1. Hand Book of Composite Materials-ed-Lubin.
2. Composite Materials – K.K.Chawla.
3. Composite Materials Science and Applications – Deborah D.L. Chung.
4. Composite Materials Design and Applications – Danial Gay, Suong V. Hoa, and Stephen W. Tasi.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

	MTOE-309
	Waste to Energy

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 Hrs.

	Program
Objective (PO)
	To enable students to aware about the generation of energy from the waste.

	Course Outcomes (CO)

	CO1
	Students should able to learn the Classification of waste as a fuel.

	CO2
	Students should able to learn the Manufacture of charcoal.

	CO3
	Students should able to carry out the designing of gasifiers and biomass stoves.

	CO4
	Student should able to learn the Biogas plant technology.


Unit-1
Introduction to Energy from Waste: Classification of waste as fuel – Agro based, Forest residue, Industrial waste- MSW – Conversion devices – Incinerators, gasifiers, digestors
Biomass Pyrolysis: Pyrolysis – Types, slow fast – Manufacture of charcoal – Methods - Yields and application – Manufacture of pyrolytic oils and gases, yields and applications.
Unit-2
Biomass Gasification: Gasifiers – Fixed bed system – Downdraft and updraft gasifiers – Fluidized bed gasifiers – Design, construction and operation – Gasifier burner arrangement for thermal heating – Gasifier engine arrangement and electrical power – Equilibrium and kinetic consideration in gasifier operation.
Unit-3
Biomass Combustion: Biomass stoves – Improved chullahs, types, some exotic designs, Fixed bed combustors, Types, inclined grate combustors, Fluidized bed combustors, Design, construction and operation - Operation of all the above biomass combustors.

Unit-4
Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology and status - Bio energy system - Design and constructional features - Biomass resources and their classification - Biomass conversion processes - Thermo chemical conversion - Direct combustion - biomass gasification - pyrolysis and liquefaction - biochemical conversion - anaerobic digestion - Types of biogas Plants – Applications - Alcohol production from biomass - Bio diesel production - Urban waste to energy conversion - Biomass energy programme in India.
References:
1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990.
2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, S. S., Vol. I & II, Tata McGraw Hill Publishing Co. Ltd., 
1983.
3. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 1991.
4. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley & Sons, 1996.
Note for paper setter: Eight question will be set in all. Two questions from each unit. The candidate will be required to attempt four question in all and selecting one question from each unit.

Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester I (w.e.f. session 2021-22)
	S.No.
	Course No./ Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	BS-135A
	Multivariable Calculus and Linear Algebra
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	2
	BS-115A
	Semiconductor Physics
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	3
	ESR-115A
	Basic Electrical and Electronics Engineering
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	ES-109A
	Engineering Graphics & Design
	1:2:0
	3
	3
	75
	25
	0
	100
	3

	5
	ES-105A
	Programming for Problem Solving
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	BS-117LA
	Semiconductor Physics Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	7
	ESR-117LA
	Basic Electrical and Electronics Engineering Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	8
	ES-113LA
	Engineering Graphics & Design Practice
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	9
	ES-107LA
	Programming for Problem Solving Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	
	
	Total
	13:4:10
	27
	22
	375 
	   205
	  120
	 700
	


Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester II (w.e.f. session 2021-22)
	S.No.
	Course No./ Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of Exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	BS-136A
	Calculus and Ordinary Differential Equations
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	2
	BS-101A
	Chemistry
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	3
	ESR-121A
	Python Programming
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	HM-101 A
	English
	2:0:0
	2
	2
	75
	25
	0
	100
	3

	5
	BSR-113A
	Biology for Engineers
	2:0:0
	2
	2
	75
	25
	0
	100
	3

	6
	ESR-119A
	Material Science
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	7
	BS-103LA
	Chemistry Lab
	0:0:3
	3
	 1.5
	--
	20
	30
	50
	3

	8
	ESR-123LA
	Python Programming Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	9
	HM-103LA
	Language Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	10
	ES-111LA
	Manufacturing Processes Workshop
	0:0:3
	3
	       1.5
	-
	20
	30
	50
	3

	
	
	Total
	16:2:10
	28
	23
	450
	   230
	120
	 800
	


Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester III (w.e.f. session 2022-23)
	S.No.
	Course No./ Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam(Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	BS-204A
	Higher Engineering Mathematics
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	RA -201A
	Manufacturing Technology
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RA-203 A
	Sensors and Instrumentation
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	RA-205 A
	Mechanics of Solids
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	RA-207 A
	Electronic Devices and Circuits
	3:0:0
	3
	3
	75
	25
	 0
	100
	3

	6
	ES-201A
	Engineering Mechanics
	3:0:0
	3
	3
	       75
	25
	 0
	100
	3

	7
	RA-209 LA
	Electronic Devices and Circuits Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	8
	RA-211 LA
	Manufacturing Technology & CNC Lab


	0:0:2
	2
	1
	-
	40
	60
	100
	3

	9
	RA-217 LA
	Mechanics of Solids Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	
	
	Total
	18:0:6
	24
	21
	450
	  270
	  180
	900
	

	10
	*RA-219A 
	Industrial Training-I
	0:0:2
	2
	-
	-
	  100
	-
	100
	3

	11
	**MC901 A
	Environmental Sciences
	3:0:0
	3
	-
	100
	-
	-
	100
	3


* Industrial Training-I is a mandatory non-credit course in which the students will be evaluated for the industrial training undergone after 2nd semester and students will be required to get passing marks to qualify.

**MC901A Environmental Sciences: is a mandatory credit-less course in which the students will be required to get passing marks in the major test.
Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester IV (w.e.f. session 2022-23)
	S.No.
	Course No./ Code
	Subject
	L: T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	HTM-901
	Universal Human Values - II
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	RA-202 A
	Automatic Control Systems
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RA-204 A
	Computer Aided Design and Analysis
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	RA-206 A
	Electrical Machines and Power Systems
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	RA-208 A
	Kinematics and Dynamics of Machines
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	RA-210 LA
	Computer Aided Design Lab
	0:0:2
	2
	 1
	-
	        40
	60
	100
	3

	7
	RA-212 LA
	Electrical Machines and Power Systems Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	8
	RA-214 LA
	Kinematics and Dynamics of Machines Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	
	
	Total
	15:0:6
	21
	18
	375
	   245
	  180
	800
	

	9
	*MC902 A
	Constitution of India*
	3:0:0
	3
	-
	 100
	-
	-
	100
	3


*MC902 A Constitution of India* is a mandatory credit less course in which the student will be required to get passing marks in the major test.  

Note: All the students have to undergo 4 to 6 Week Industrial Training after 4th Semester which will be evaluated in 5th Semester.

Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester V (w.e.f. session 2023-24)
	S.No.
	Course No./ Code
	Subject
	L: T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam(Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	RA-301A
	Design of Machine Elements and Transmission Systems
	3:0:0 
	3
	3
	75
	25
	0
	100
	3

	2
	RA-303A
	Digital Electronics
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RA-305A
	Hydraulics and Pneumatics
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	RA-307A
	Microcontroller and Embedded System Design
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	RAP-#
	Program Elective -I
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	RA-309 LA
	Digital Electronics Lab
	0:0:2
	2
	 1
	-
	40
	60
	100
	3

	7
	RA-311LA
	Microcontroller and Embedded System Design Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	8
	RA-313LA
	Hydraulic Pneumatics Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	9
	RA-315LA
	Project-I
	0:0:4
	4
	2
	-
	00
	100
	100
	3

	
	
	Total
	15:0:10
	25
	20
	375
	245
	280
	900
	

	10
	*RA-317A
	Industrial Training-II
	0:0:2
	2
	-
	-
	100
	-
	100
	3

	11
	**MC903A
	Essence of Indian Traditional Knowledge
	3:0:0
	3
	-
	100
	-
	-
	100
	3

	#Program Elective- I

	Course No.
	Course Name

	RAP-301A
	Robot Kinematics and Dynamics

	RAP-303A
	Electrical Drives Control Systems

	RAP-305A
	Industrial Design and Applied Ergonomics


*Industrial Training-II is a mandatory non-credit course in which the students will be evaluated for the industrial training undergone after 4th semester and students will be required to get passing marks to qualify.

** Essence of Indian Traditional Knowledge is a mandatory credit-less course in which the students will be required to get passing marks in the major test.

The course of Program Elective will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 
Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester VI (w.e.f. session 2023-24)
	S.No.
	Course No./ Code
	Subject
	L: T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam(Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	RA-302 A
	PLC & Industrial Automation 
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	RA-304 A
	Principles of Robotics
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RA-306 A
	Digital Image Processing & Vision System


	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	HM-302A
	Research Methodology & IPR
	3:0:0
	3
	        3
	75
	25
	0
	100
	3

	5
	RAP-*
	Program Elective -II 
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	RA-308LA
	Robotic Simulation Lab
	0:0:2
	2
	1
	-
	40
	60
	        100
	3

	7
	RA-310LA
	PLC SCADA and HMI Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	8
	RA-312LA
	Project -II
	0:0:6
	6
	3
	         -
	-
	        100
	100
	3

	
	
	
	
	
	
	
	
	
	
	

	
	
	Total
	15:0:10
	25
	20
	375
	205
	  220
	800
	


	*Program Elective- II

	Course No.
	Course Name

	RAP-302A
	Neural Network and Fuzzy System

	RAP-304A
	Sensors Technology

	RAP-306A
	Industrial Robotics and Material Handling Systems


Note:  All the students have to undergo 4 to 6 weeks Industrial Training after 6th semester which will be evaluated in 7th semester.

** Value Education is a mandatory credit-less course in which the students will be required to get passing marks in the major test.

The course of Program Elective will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 
Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester VII (w.e.f. session 2024-25)
	S.No.
	Course No./ Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	RA-401A
	CNC Machine and Metrology
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2
	RA-403A
	Automation System Design
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RAO-*
	Open Elective- I
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	RAP#
	Program Elective- III
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	RAP##
	Program Elective- IV
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	6
	RA-405 LA
	Advanced Robotics Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	7
	RA-407 LA
	Automation System Design Lab
	0:0:2
	2
	1
	-
	40
	60
	100
	3

	8
	RA-409 LA
	Project-III
	0:0:6
	6
	3
	-
	100
	100
	200
	3

	
	
	Total
	15:0:10
	25
	20


	375
	305
	   220
	900
	

	9
	**RA-411 LA
	**Industrial Training -III
	0:0:2
	2
	-
	-
	  100
	    -
	100
	3

	* Open Elective -I

	Course No.
	Course Name

	 RAO-401A
	Fundamentals of IoT and its Applications

	RAO-403A
	Industry 4.0

	RAO-405A
	Industrial Safety and Standards

	
	# Program Elective -III

	Course No.
	Course Name

	RAP-401A
	Industrial Robot Applications

	RAP-403A
	Mobile Robotics 

	RAP-405A
	Modelling & Simulation 


	
	## Program Elective -IV

	Course No.
	Course Name

	RAP-407A
	Machine Learning for Robotics 

	RAP-409A
	Robotic Programming 

	RAP-411A
	Artificial Intelligence & Expert System in Automation 





 ** Industrial Training-III is a mandatory non-credit course in which the students will be evaluated for the industrial training undergone after 6th semester and students will be required to get passing marks to qualify

The course of Open Elective will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 
Bachelor of Technology Automation and Robotics (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester VIII (w.e.f. session 2024-25)
	S.No.
	Course No./ Code
	Subject
	L: T:P
	Hours/Week
	Credits
	Examination Schedule (Marks)
	Duration of Exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1
	RA-402 LA
	Project-IV
	0:0:8
	        8
	4
	-
	       100
	        100
	200
	3

	2
	RAO-*
	Open Elective-II
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	3
	RAO-**
	Open Elective-III
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	4
	RAP-#
	Program Elective-V

Program 
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	5
	RAP-##
	Program Elective-VI


	3:0:0
	3
	3
	75
	25
	0
	100
	3

	
	
	Total
	12:0: 8
	20
	16
	300
	   200
	  100
	600
	


	#Program Elective- V
	##Program Elective- VI

	Course No.
	Course Name
	Course No.
	Course Name

	RAP-402 A
	Artificial Intelligence for Robotics
	RAP-408 A
	Object Oriented Programming and Data Structures

	RAP-404 A
	Modern Robotics
	RAP-410 A
	Totally Integrated Automation

	RAP-406 A
	Maintenance and Safety Engineering
	RAP-412 A
	Flexible Manufacturing Systems


	*Open Elective- II
	**Open Elective-III

	Course No.
	Course Name
	Course No.
	Course Name

	RAO-402A
	Total Quality Management
	RAO-408A
	Entrepreneurship 

	RAO-404A
	Quality and Reliability Engineering
	RAO-410A
	Computer Integrated Manufacturing Systems

	RAO-406A
	Field and Service Robotics
	RAO-412A
	Industrial Drives for Automation


The course of Program Elective and Open Elective will be offered at 1/3rd strength or 20 students (whichever is smaller) of the section. 
	
	Credits

	Basic Sciences
	24

	Open Elective
	9

	Program Elective
	18

	HUM
	9

	Engineering Sciences
	24

	Project 
	13

	Engg. Core
	63

	Total
	160


Semester-1

	BS-135A
	Multivariable Calculus and Linear Algebra

	L

	T

	P

	Credit

	Major Test

	Minor Test

	Total

	Time


	3

	1

	-

	4

	75

	25

	100

	3 Hr


	Purpose

	To familiarize the prospective engineers with techniques in calculus, sequence & series, multivariable calculus, and linear algebra. 

	Course Outcomes


	CO1

	To introduce the idea of applying differential and integral calculus to notions of improper integrals. Apart from some applications it gives a basic introduction on Beta and Gamma functions.

	CO 2

	To introduce the fallouts of Rolle’s Theorem that is fundamental to application of analysis to Engineering problems.

	CO 3

	To develop the tool of power series and Fourier series for learning advanced Engineering Mathematics.

	CO 4

	To familiarize the student with functions of several variables that is essential in most branches of engineering. 

	CO 5

	To develop the essential tool of matrices and linear algebra in a comprehensive manner.


	

	UNIT-I                                                                                                         (12 hrs)

	Calculus: Evaluation of definite and improper integrals: Beta and Gamma functions and their properties; Applications of definite integrals to evaluate surface areas and volumes of revolutions.

Rolle’s Theorem, Mean value theorems, Indeterminate forms and L'Hospital's rule.

	UNIT-II                                                                                                        (12 hrs)

	Sequence and Series: Convergence of sequence and series, tests for convergence (Comparison test, D’Alembert’s Ratio test, Logarithmic test, Cauchy root test, Raabe’s test); Power series. 

Fourier series: Introduction, Fourier-Euler Formula, Dirichlet’s conditions, Change of intervals, Fourier series for even and odd functions, Half range sine and cosine series. 

	UNIT-III                                                                                                      (09 hrs)

	Multivariable Calculus (differentiation): Taylor's series (for one and more variables), series for exponential, trigonometric and logarithm functions.

Partial derivatives, Total differential, Chain rule for differentiation, Homogeneous functions, Euler’s theorem, Jacobian, Maxima, minima and saddle points; Method of Lagrange multipliers.

	UNIT-IV                                                                                                       (07 hrs)

	Matrices: Rank of a matrix, elementary transformations, elementary matrices, Gauss Jordon method to find inverse using elementary transformations, normal form of a matrix, linear dependence and independence of vectors, consistency of linear system of equations, linear and orthogonal transformations, eigenvalues and eigenvectors, properties of eigenvalues, Cayley – Hamilton theorem and its applications.

	Suggested Books:
1.ErwinKreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

2. Erwin Kreyszig and Sanjeev Ahuja, Applied Mathematics- I, Wiley India Publication, Reprint 2015.

3. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.

4. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

5. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.

6. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005. 

7. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.

8. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 

Note: The paper setter will set the paper as per the question paper templates provided.


	BS-115A
	Semiconductor Physics

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	1
	-
	4
	75
	25
	100
	3H

	Purpose
	To introduce the fundamentals of solid-state physics and its applications to the students. 

	Course Outcomes

	CO1
	To make the students aware of basic terminology of crystal structure. 

	CO 2
	Introduce the elementary quantum mechanics, which will be useful in understanding the concepts of solid-state physics. 

	CO 3
	Discussion of classical free electron theory, quantum theory and Band theory of solids. 

	CO 4
	Basics and applications of semiconductors.  


Unit - I

Crystal Structure: Crystalline and Amorphous solids, Crystal Structure: lattice translation vector, symmetry operations, space lattice, basis; Unit cell and Primitive cell, Fundamental types of lattices: two-dimensional and three dimensional Bravais lattices; Characteristics of Unit cells: Simple Cubic (SC), Body Centred Cubic (BCC), Face Centred Cubic (FCC), Hexagonal Close Packed (HCP) structure; Simple crystal structures: Sodium Chloride, Cesium Chloride, Diamond, Cubic Zinc Sulfide; Miller Indices,  Bonding in Solids, Point defects in crystals: Schottky and Frenkel defects.

Unit – II

Quantum Theory: Need and origin of Quantum concept, Wave-particle duality, Phase velocity and group velocity, Uncertainty Principle and Applications; Schrodinger’s wave equation: time-dependent and time –independent; Physical Significance of wave function (.
Unit – III

Free Electron Theory: Classical free electron theory: electrical conductivity in metals, thermal conductivity in metals, Wiedemann-Franz law, success and drawbacks of free electron theory; Quantum free electron theory: wave function, eigen values; Fermi-Dirac distribution function, Density of states, Fermi energy and its importance, Thermionic Emission (qualitative).

Band theory of Solids: Bloch theorem, Kronig-Penney Model (qualitative), E versus k diagram, Brillouin Zones,  Concept of effective mass of electron, Energy levels and energy bands, Distinction between metals, insulators and semiconductors, Hall effect and its Applications.

Unit –IV

Semiconductors: Conduction in Semiconductors, Intrinsic Semiconductors: Conductivity of charge carriers, Carrier concentration in intrinsic semiconductors; Extrinsic Semiconductors: n-type semiconductors, p-type semiconductors, charge carrier concentration in extrinsic semiconductors.

Semiconductor Devices: The p-n junction, Current-voltage characteristics of p-n junction; The Transistor: Bipolar Junction Transistor (BJT), Field Effect Transistor (FET), Metal-Semiconductor Junction (Ohmic and Schottky); Semiconductor Laser.

Suggested Books:
1. Applied Physics for Engineers, Wiley India Pvt. Ltd.

2. Introduction to Solid State Physics, John Wiley & Sons. .

3. Concepts of Modern Physics (5th edition), Tata McGraw-Hill Publishing Company Limited.

4. Solid State Physics, New Age International (P) Limited.

5. A Textbook of Quantum Mechanics, McGraw Hill Education (India) Private Limited.

Introduction to Nanotechnology, John Wiley & Sons.

Note: The paper setter will set the paper as per the question paper templates provided.
	BS-117LA
	Semiconductor Physics Lab

	L
	T
	P
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	3
	1.5
	30
	20
	50
	3H

	Purpose
	To give the practical knowledge of handling the sophisticated instruments.

	Course Outcomes

	CO
	To make the students familiar with the experiments related with Semiconductor Physics.


Note: 
Student will be required to perform at least 10 experiments out of the following list.

1. To study the V-I characteristics of a p-n diode.

2. To find the flashing and quenching potential of Argon and to find the capacitance of unknown capacitor.

3. To find the value of Planck’s constant by using photoelectric cell.

4. To find the temperature coefficient of resistance by using Pt resistance thermometer by post office box. 

5. To find the ionization potential of Argon/Mercury using a thyratron tube.

6. To study the variation of magnetic field with distance and to find the radius of coil by Stewart and Gee’s apparatus.

7. To study the characteristics of (Cu-Fe, Cu-Constantan) thermocouple.

8. To find the value of Hall Coefficient of semiconductor.

9. To find the value of e/m for electrons by Helical method.

10. To find the band gap of intrinsic semiconductor using four probe method.

11. To calculate the hysteresis loss by tracing a B-H curve.

12. To find the frequency of ultrasonic waves by piezoelectric methods.

13. To verify Richerdson thermionic equation.

Suggested Books:
C. L. Arora, B. Sc. Practical Physics, S. Chand. B.L. Worshnop and H, T, Flint, Advanced Practical Physics, KPH. S.L. Gupta & V. Kumar, Practical Physics, Pragati Prakashan.

	ESR-115A
	
	
	                               BASIC ELECTRICAL AND ELECTRONICS ENGINEERING 
	

	L
	
	T
	P
	Credit
	Major Test
	Minor Test
	
	Total
	Time (Hrs)

	3
	
	       0
	-
	3
	75
	25
	
	100
	3

	Purpose
	
	1. Understand Electrical & Electronics Engineering Fundamentals. 

2. Acquire specific knowledge and skills so as to comprehend how electric, magnetic and electronic circuits are applied in practice. 


	

	
	
	
	
	Course Outcomes
	
	
	
	

	CO1
	Describe the performance of an electric circuit as well as solving both single phase and three-phase AC circuits in sinusoidal steady state.

	CO 2
	Predict about electrical safety and implementation of electric wiring.

	CO 3
	Illustrate various rotating electric machines, with application of motors in particular, transducers and electric batteries

	CO 4
	Identify and explain various types of operational amplifier.


Unit-I

 (DC & AC Circuits): Introduction to DC and AC circuits, Active and passive two terminal elements, Ohms law, Voltage-Current relations for resistor, inductor, capacitor, Kirchhoff’s laws, Ideal sources –equivalent resistor, current division, voltage division, Sinusoids, Generation of AC, Average and RMS values, Form and peak factors, Analysis of R-L, R-C and R-L-C series circuits. 

 (Magnetic Circuits and Transformers): Magnetic effects of electric current, Law of Electromagnetic Induction, Self-Inductance, Mutual Inductance, Single Phase Transformer: Construction, Working principle, Efficiency. 

Unit-II
(Electrical Safety and Wiring): Safety measures in electrical system, types of wiring, Difference between grounding and earthing, Basic principles of earthing, components of earthing system. 
(Single Phase Transformer) (qualitative analysis only): Concept of magnetic circuits. Relation between MMF & Reluctance. Hysteresis & Eddy current phenomenon. Principle, construction & emf equation Phasor diagram at ideal, no load and on load conditions. Losses & Efficiency, regulation. OC & SC test, equivalent circuit, concept of auto transformer.

Unit-III
(Rotating Electrical Machines): Operating characteristics of DC motor, working principle, construction and applications of Induction motor, Brushed DC motor, Geared DC motor, Brushless DC motors, Servo Motors, Stepper motors, Linear DC motor. 
(Transducers): Principle of sensing, Basic requirements of transducers, classification of transducers, passive transducers: capacitive, inductive, LVDT, potentiometric, strain gauge, thermistor, Hall-Effect, Active transducers: piezoelectric, photoelectric and thermocouple, Tri-axial Sensors: Gyroscopes, Accelerometers, Magnetometers. 

Unit-IV
(Batteries): Selecting Battery: Basic Battery Specifications, common parameters of battery/applications, Different types of Batteries used in different applications, Power Supplies: Linear and SMPS.
 (Operational Amplifiers): Op-amp and its characteristics: Input Impedance, Output Impedance, Gain, Bandwidth, Open loop & closed loop configurations. Basic op-amp circuits: Inverting & Non-inverting voltage amplifiers, Comparator, adder, subtractor, integrator, differentiator.
Text Books: 
T1: Basic Electrical Engineering by D. P. Kothari and I. J. Nagrath, 2nd Edition, McGraw-Hill Education (India) Pvt Limited. 

T2: Basic Electrical and Electronics Engineering by S. K. Bhattacharya, 2nd Edition, Pearson. 

T3: Electronic Devices and Circuit Theory by R. L. Boylestad and L. Nashelsky, 11th Edition, Pearson. 
T4: Op-Amps and Linear Integrated Circuits by Ramakant A. Gayakwad, 4th Edition, PHI. 
T5: A course in Electrical & Electronics Measurement & Instrumentation by A. K. Sawhney, 4th Edition, Dhanpat Rai and Co. 

T6: Battery Reference Book by Newnes, 3rd Edition, Thomas Crompton. Download Here 

Reference Books: 
R1: Electric Circuits by Charles K. Alexander & Matthew N. O. Sadiku, 4th Edition, McGraw-Hill Publication. 

R2: Electrical Engineering Fundamentals by Vincent Del Toro, 2nd Edition, PHI. 

R3: Electronic Principles by Albert Paul Malvino, 6th Edition, Tata McGraw Hill. 

R4: Digital Design by M. Mano, 3rd Edition, Pearson. 

R5: Electric Machines by Ashfaq Hussain, 3rd Edition, Dhanpat Rai and Co. 
Note: The paper setter will set the paper as per the question paper templates provided.
	ESR-117LA
	               BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LAB 

	L
	
	T
	
	Practical
	
	Credit
	Minor Test
	(Practical)
	Total
	Time (Hrs)

	-
	
	
	-
	
	2
	
	1
	20
	30
	50
	3

	Purpose
	1. To understand and verify kirchhoff’s laws. 

2. To design led based circuit using arduino and analyze the result. 

3. To Interface inverting and non-inverting operational amplifier and determine the gain of both amplifiers. 


	

	Course Outcomes

	CO1
	
	Students will be able to understand and verify kirchhoff’s laws. 

	CO 2
	
	Students will be able to establish relationship between voltage and current in series R-L circuit. 

	CO 3
	Students will be able to demonstrate the working of LVDT. 
	
	
	

	CO 4
	
	Students will be able to design LED based circuit using arduino and analyze the results. 


LIST OF EXPERIMENTS

1. To verify kirchhoff’s current law.

2. To verify kirchhoff’s voltage law.

3. To study voltage-current relationship in an R-L series circuit and to determine the power factor of the circuit.

4.To verify and demonstrate the working of LVDT. 

5. To design a LED flasher. 

6. To design Christmas dual led chaser lights. 
7. To design a door bell using push button. 

8. To design automatic street light using LDR. 

9.. To measure gain of inverting operational amplifier. 

10. To measure gain of non- inverting operational amplifier. 

Note: At least 9 out of the listed experiments to be performed during the semester.
	Course code
	ES-109A

	Course title
	Engineering Graphics & Design

	Scheme and Credits
	L
	T
	P
	Credits
	Major Test
	Minor Test
	Total
	Time

	
	1
	0
	2
	3
	75
	25
	100
	3Hr


Course Outcomes

	Objective- To expose students to the basics of Engineering Drawing, graphics and Projections.

	CO-1
	To learn about construction of various types of curves and scales.

	CO-2
	To learn about orthographic projections of points, lines and planes.

	CO-3
	To Learn about the sectional views and development of Right regular solids

	CO-4
	To Learn about the construction of Isometric Projections and conversion of Isometric views to Orthographic views and vice-versa.


UNIT - I

Introduction to Engineering Drawing:
Principles of Engineering Graphics and their significance, usage of Drawing instruments, lettering, Conic sections including the Rectangular Hyperbola (General method only); Cycloid, Epicycloid, Hypocycloid and Involute; Scales – Plain, Diagonal and Vernier Scales;
UNIT - II

Orthographic Projections:
Principles of Orthographic Projections-Conventions-Projections of Points and lines inclined to both planes; Projections of planes inclined to one principal Plane.
Projections of Regular Solids:
Solid with axis inclined to both the Planes;
UNIT - III

Sections and Sectional Views of Right Regular Solids:
Sectional views of simple right regular solids like prism, pyramid, Cylinder and Cone. Development of surfaces of Right Regular Solids-Prism, Pyramid, Cylinder and Cone;
UNIT - IV

Isometric Projections:
Principles of Isometric projection – Isometric Scale, Isometric Views, Conventions; Isometric Views of lines, Planes, Simple and compound Solids; Conversion of Isometric Views to Orthographic Views and Vice-versa, Conventions;
Suggested Books:
1.  Engineering Graphics using AUTOCAD 2000: T. Jeyapoovan, Vikas Publishing House.

2.  Engineering Drawing: Plane and Solid Geometry: N.D. Bhatt and V. M. Panchal, Charotar Publishing House.

3. Engineering Drawing: Amar Pathak, Dreamtech Press, New Delhi.

4. Thomas E. French, Charles J. Vierck, Robert J. Foster, “Engineering drawing and graphic technology”, McGraw Hill International Editions.

5. Engineering Graphics and Drafting: P.S. Gill, Millennium Edition, S.K. Kataria and Sons.

6. A Primer on Computer aided Engineering Drawing-2006, published by VTU, Belgaum.

7. A. Yarwood, Introduction to AutoCAD 2017, Published by CRC Press.

8. O. Ostrowsky, Engineering Drawing with CAD applications, Butterworth Heinemann, 1999.

9. BSI, Technical production documentation (TPD) – specification for defining, specifying and graphically reporting products, BS8888, 2002.

10. Corresponding’s to CAD Software Theory and User Manuals.
Note: The paper setter will set the paper as per the question paper templates provided.

	Course code
	ES-113LA

	Course title
	Engineering Graphics & Design Practice

	Scheme and Credits
	L
	T
	P
	Credits
	Practical
	Minor Test
	Total
	Time

	
	-
	-
	3
	1.5
	30
	20
	    50   
	3Hr

	Pre-requisites (if any)
	-


	Aim: To make student practice on engineering graphics and design softwares and provide exposure to the visual aspects of engineering design.

	CO-1
	To give an overview of the user interface and toolboxes in a CAD software.

	CO-2
	To understand to customize settings of CAD software and produce CAD drawing. 

	CO-3
	To practice performing various functions in CAD softwares.

	CO-4
	To Learn about solid modelling and demonstration of a simple team design project.


Module 1: Overview of Computer Graphics:
Listing the computer technologies that impact on graphical communication, Demonstrating Knowledge of the theory of CAD software [such as: The Menu System, Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus(Button Bars),The Command Line(where applicable),The Status Bar, Different methods of zoom as used in CAD, Select and erase objects.; Isometric Views of lines, Planes, Simple and compound Solids];
Module2: Customization & CAD Drawing:
Setup of the drawing page and the printer ,including scale settings, Setting up of units and drawing limits ;ISO and ANSI standards for coordinate dimensioning and tolerancing; Orthographic   constraints,  Snap  to  objects  manually  and  automatically; Producing drawings by using various coordinate input entry methods to draw straight lines, Applying various ways of drawing circles;
Module3: Annotations, layering & other functions:
Applying dimensions to objects ,applying annotations to drawings ;Setting up and use of Layers ,layers to create drawings ,Create ,edit and use customized layers; Changing line lengths through modifying existing  lines (extend/lengthen);Printing documents to paper using the print command ;orthographic projection techniques; Drawing sectional views of composite right regular geometric solids and project the true shape of the sectioned surface; Drawing annotation ,Computer-aided design(CAD) software modeling of parts and assemblies .Parametric and non-parametric solid, surface, and wire frame models. Part editing and two-dimensional   documentation of models. Planar projection theory, including sketching of perspective, isometric, multiview,   auxiliary, and  section views. Spatial visualization exercises .Dimensioning guidelines , tolerancing techniques; dimensioning and scale multi views of dwelling;
Module4: Demonstration of a simple team design project:
Geometry and topology of engineered components: creation of engineering models and their presentation in standard 2D blue print form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and tool-path generation for component manufacture; geometric dimensioning and tolerancing; Use of solid-modeling software for creating associative models at the component and assembly levels; floor plans that include: windows ,doors ,and fixtures such as WC, bath ,sink ,shower ,etc. Applying colour coding according to building drawing   practice; Drawing sectional elevation showing foundation to ceiling; Introduction to Building Information Modeling (BIM).

Suggested Books(ES-113L):
1. Chris McMahon and Jimmie Browne, CAD/CAM – Principle Practice and Manufacturing Management, Addison Wesley England, Second Edition, 2000.

2. Chougule N.K.; CAD/CAM /CAE, Scitech Publications India Pvt. Ltd.
3. Vikram Sharma; Computer Aided Design and Manufacturing, S.K. Kataria and Sons.
4. Rogers, D.F. and Adams, A., Mathematical Elements for Computer Graphics, McGraw Hill Inc, NY, 1989

5. Ibrahim Zeid, CAD/CAM theory and Practice, Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1992.

6. M.P. Groover, Automation, Productions systems and Computer-Integrated Manufacturing by Prentice – Hall.
7. A Primer on Computer aided Engineering Drawing-2006, published by VTU, Belgaum.
8. A.Yarwood, Introduction to AutoCAD 2017, Published by CRC Press.
9. O. Ostrowsky, Engineering Drawing with CAD applications, Butterworth Heinemann,1999.
10. BSI, Technical production documentation (TPD) – specification for defining, specifying and graphically reporting products, BS8888, 2002.
11. (Corresponding set of)CAD Software Theory and User Manuals
12. Ibrahim Zeid, Mastering CAD/CAM, Tata McGraw Hill Publishing Co. Ltd., New Delhi.

13. P. Radhakrishnan, S. Subramanayan and V.Raju, CAD/CAM/CIM, New Age International (P) Ltd., New Delhi.

14. Groover M.P. and Zimmers E. W., CAD/CAM: Computer Aided Design and Manufacturing, Prentice Hall International, New Delhi, 1992.

15. Dr. Sadhu Singh, Computer Aided Design and Manufacturing, Khanna Publishers, New Delhi, Second Edition, 2000.

16. Thomas E.French, Charles J.Vierck, Robert J.Foster, “Engineering drawing and graphic technology”, McGraw Hill International Editions.
Note: The paper setter will set the paper as per the question paper templates provided.
	ES-105A
	Programming for Problem Solving

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	-
	-
	3
	75
	25
	100
	3Hr

	Purpose
	To familiarize the students with the basics of Computer System and C Programming 

	Course Outcomes

	CO 1
	Describe the overview of Computer System and Levels of Programming Languages.

	CO 2
	Learn to translate the algorithms to programs (in C language).

	CO 3
	Learn description and applications of conditional branching, iteration and recursion. 

	CO 4
	To use arrays, pointers and structures to formulate algorithms and programs. 


UNIT – I

Overview of Computers: Block diagram and its description, Number systems, Arithmetic of number systems, Computer Hardware: Printers, Keyboard and Mouse, Storage Devices. 

Introduction to programming language: Different levels of PL: High Level language, Assembly language, Machine language; Introduction to Compiler, Interpreter, Debugger, Linker, Loader, Assembler.

Problem Analysis: Problem solving techniques, Algorithms and Flowchart representation. 

UNIT – II 
Overview of C: Elements of C, Data types; Storage classes in C; Operators: Arithmetic, relational, logical, bitwise, unary, assignment and conditional operators, precedence & associativity of operators.

Input/output: Unformatted & formatted I/O function in C.
Control statements:  if statement, switch statement; Repetition: for, while, and do-while loop; break, continue, goto statements.
UNIT – III 

Arrays: Definition, types, initialization, processing an array, String handling.
Functions: Definition, prototype, parameters passing techniques, recursion, built-in functions, passing arrays to functions, returning arrays from functions.

UNIT – IV 

Pointers:  Declaration, operations on pointers, pointers and arrays, dynamic memory allocation, pointers and functions, pointers and strings.
Structure & Union: Definition, processing, passing structures to functions, use of union.
Data files: Opening and closing a file, I/O operations on files. 
Suggested Books:
10. Brian W. Kernighan Dennis Ritchie, “C Programming Language” Pearson Education India.
11. Subrata Saha, Subhodip Mukherjee: Basic Computation & Programming with ‘C’-Cambridge University Press.
12. Ajay Mittal, “Programming in C - A Practical Approach”, Pearson.
13. E Balagurusamy :Programming in ANSI C,TMH Education.
14. Pradip Dey and ManasGhose, “Computer Fundamental and Programming in C”, Oxford Pub.

15. Forouzan Behrouz, “Computer Science: A Structured Programming Approach Using C”, Cengage Learning.
16. Ashok Kamthane, “Programming in C, 3e”, Pearson Education India..
17. Yashwant Kanetker, “Let us C”, BPB Publications.
18. A K Sharma, “ Fundamentals of Computers & Programming” Dhanpat Rai Publications 
19. Rajaraman V., “Computer Basic and C Programming”, Prentice Hall of India Learning.
Note: The paper setter will set the paper as per the question paper templates provided.
	ES-107LA
	Programming for Problem Solving Lab

	L
	T
	P
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	2
	1
	30
	20
	50
	3Hr

	Purpose
	To Introduce students with problem solving using C Programming language

	Course Outcomes

	CO 1
	To formulate the algorithms for simple problems

	CO 2
	Implementation of   arrays and functions. 

	CO 3
	Implementation of   pointers and user defined data types.

	CO 4
	Write individual and group reports: present objectives, describe test procedures and results.


LIST OF PROGRAMS

1. Write a program to find the sum of individual digits of a positive integer. 

2. Write a program to generate the first n terms of the Fibonacci sequence.

3. Write a program to generate all the prime numbers between 1 and n, where n is the input value given by the user. 

4. Write a program to find the roots of a quadratic equation.

5. Write a function to generate Pascal’s triangle. 



6. Write a program for addition of Two Matrices 




7. Write a program for calculating transpose of a matrix.

8. Write a program for Matrix multiplication by checking compatibility

9. Write programs to find the factorial of a given integer by using both recursive and non-recursive functions.

10. Write a function that uses functions to perform the count the lines, words and characters in a given text.

11. Write a program to explores the use of structures, union and other user defined variables 

12. Write a program to print the element of array using pointers

13. Write a program to implement call by reference

14. Write a program to print the elements of a structure using pointers

15. Write a program to read a string and write it in reverse order 

16. Write a program to concatenate two strings 

17. Write a program to check that the input string is a palindrome or not. 
18. Write a program which copies one file to another. 

19. Write a program to reverse the first n characters in a file.  

Note: At least 10 programs are to be performed & executed from the above list.

Semester-2

	BS-136A
	Calculus and Ordinary Differential Equations


	L

	T

	P

	Credit

	Major Test

	Minor Test

	Total

	Time


	3

	1

	-

	4

	75

	25

	100

	3 Hr


	Purpose

	To familiarize the prospective engineers with techniques in multivariate integration, ordinary and partial differential equations and complex variables.

	Course Outcomes


	CO1

	To introduce effective mathematical tools for the solutions of differential equations that model physical processes.

	CO 2

	To acquaint the student with mathematical tools needed in evaluating multiple integrals and their usage.

	CO 3

	To introduce the tools of differentiation and integration of functions of complex variable that are used in various techniques dealing engineering problems.


	

	UNIT-I                                                                                                          (10 hrs)

	First order ordinary differential equations: Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations solvable for p, equations solvable for y, equations solvable for x and Clairaut’s type.

Ordinary differential equations of higher orders: Second order linear differential equations with constant coefficients, method of variation of parameters, Cauchy and Legendre’s linear differential equations.

	UNIT-II                                                                                                        (10 hrs)

	Multivariable Calculus (Integration): Multiple Integration: Double integrals (Cartesian), change of order of integration in double integrals, Change of variables (Cartesian to polar) 

Applications: areas and volumes; Triple integrals (Cartesian), orthogonal curvilinear coordinates, Simple applications involving cubes, sphere and rectangular parallelepipeds.

	UNIT-III                                                                                                      (10hrs)

	Vector Calculus: Introduction, Scalar and Vector point functions, Gradient, divergence & Curl and their properties, Directional derivative.

Line integrals, surface integrals, volume integrals, Theorems of Green, Gauss and Stokes (without proof).

	UNIT-IV                                                                                                       (10 hrs)

	Complex Variable – Differentiation: Differentiation, Cauchy-Riemann equations, analytic functions, harmonic functions, finding harmonic conjugate; elementary analytic functions (exponential, trigonometric, logarithm) and their properties; 

Complex Variable – Integration: Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without proof), Taylor’s series, zeros of analytic functions, singularities, Laurent’s series; Residues, Cauchy Residue theorem (without proof).




	Suggested Books:

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

3. Erwin kreyszig and Sanjeev Ahuja, Applied Mathematics- II, Wiley India Publication, 2015.

4. W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 9th Edn., Wiley India, 2009.

5. S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.

6. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.

7. E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.

8. J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Ed., Mc-Graw Hill,2004.

9. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.

10. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

Note: The paper setter will set the paper as per the question paper templates provided.




	BS-101A
	Chemistry 

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	1
	-
	4
	75
	25
	100
	3 Hr

	Purpose
	To familiarize the students with basic and applied concept in chemistry

	CO1
	An insight into the atomic and molecular structure

	CO2
	Analytical techniques used in identification of molecules

	CO3
	To understand Periodic properties

	CO4
	To understand the spatial arrangement of molecules


UNIT - I

 Atomic and molecular structure 

 Molecular orbitals of diatomic molecules (N2, O2, CO) Equations for atomic and molecular orbitals. Energy level diagrams of diatomics. Pi-molecular orbitals of butadiene and benzene and aromaticity. Crystal field theory and energy level diagrams of [Co(NH3)6], [Ni(CO)4], [PtCl2(NH3)2] and magnetic properties of metal complexes. Band structure of solids and the role of doping on band structures.

UNIT - II

Spectroscopic techniques and applications 

Principles of spectroscopy and selection rules. Electronic spectroscopy (basic concept). Fluorescence and its applications in medicine. Vibrational and rotational spectroscopy of diatomic molecules. Applications.  Basic concepts of Nuclear magnetic resonance and magnetic resonance imaging, Diffraction and scattering.

UNIT - III

 Use of free energy in chemical equilibria 

Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and free energies. Free energy and emf. Cell potentials, the Nernst equation and applications. 

 Periodic properties 

Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies of atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization energies, electron affinity and electronegativity, polarizability, oxidation states, coordination numbers and geometries, hard soft acids and bases, molecular geometries (H2O, NH3, PCl5, SF6, CCl4, Pt(NH3)2Cl2
UNIT - IV

Stereochemistry 

Representations of 3 dimensional structures, structural isomers and stereoisomers, configurations and symmetry and chirality, enantiomers, diastereomers, optical activity, absolute configurations and conformational analysis. 
Organic reactions and synthesis of a drug molecule 

Introduction to reactions involving substitution, addition, elimination, oxidation, reduction, cyclization and ring openings. Synthesis of a commonly used drug molecule (paracetamol and Aspirin)

Suggested Books:
1) University chemistry, by B. M. Mahan, Pearson Education

2) Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane

3) Fundamentals of Molecular Spectroscopy, by C. N. Banwell

4) Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.Krishnan

5) Physical Chemistry, by P. W. Atkins

6)Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore,5th Edition http://bcs.whfreeman.com/vollhardtschore5e/default.asp

Note: The paper setter will set the paper as per the question paper templates provided.
	BS-103LA
	Chemistry Lab

	L
	T
	P
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	3
	1.5
	30
	20
	50
	3Hr


	Aim: To impart scientific approach and to familiarize with the experiments in chemistry relevant for research projects in higher semesters

	CO-1
	Understand and practice different techniques of quantitative chemical analysis to generate experimental skills and apply these skills to various analyses

	CO-2
	Learn to design and carry out scientific experiments as well as accurately record and analyze the results of such experiments

	CO-3
	Develop the ability to understand and explain the use of modern spectroscopic techniques for analysing and interpreting the IR spectra and NMR spectra of some organic compounds

	CO-4
	Understand and practice different techniques of quantitative chemical analysis to generate experimental skills and apply these skills to various analyses


LIST OF EXPERIMENTS

1. To Determine the surface tension of a given liquid 

2. To determine the relative viscosity of a given liquid using Ostwald’s viscometer

3. To identify the number of components, present in a given organic mixture by thin layer chromatography

4. To determine the alkalinity of a given water sample

5. Determination of the strength of a given HCl solution by titrating it with standard NaOH solution using conductometer

6. Synthesis of a drug (paracetamol/Aspirin)

7. Determination of chloride content of a given water sample

8. To determine the calcium & magnesium or temporary & permanent hardness of a given water sample by EDTA method

9. To determine the total iron content present in a given iron ore solution by redox titration

10. Determination of the partition coefficient of a substance between two immiscible liquids

11. To find out the content of sodium, potassium in a given salt solution by Flame Photometer

12. To find out the λmax and concentration of unknown solution by a spectrophotometer

13. To find out the flash point and fire point of the given oil sample by Pensky Martin apparatus

14. To determine the amount of dissolved oxygen present in a given water sample

15. To find out the pour point and cloud point of a lubricating oil

16. Determination of the strength of a given HCl solution by titrating it with standard NaOH solution using pH meter

17. Using Redwood Viscometer find out the viscosity of an oil sample

Note: At least 9 experiments to be performed from the list.

	ESR-121A
	Python Programming

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	-
	-
	3
	75
	25
	100
	3HR

	Purpose
	Learn Python, Design and program Python applications

	CO1
	Configure the python, pip and jupyter notebook to solve machine learning problems.

	CO2
	Find solution of various problems through python programs like data structure of python.

	CO3
	Illustrate of data storage in secondary memory through programming approach like flat file, RDBMS and NoSQL.

	CO4
	Implementation of hypothesis testing and classes of scikit-learn using proper dataset.

Develop an application using concept of supervised and unsupervised learning.


UNIT – I
Introduction to Python: Software, Development Tools, Learning Programing with Python, Writing a Python Program, The Python Interactive Shell, Values and Variables, Expression and Arithmetic’s.
Python Flow Controls: Conditional Executions: Boolean Expressions, if Statement, if-else statement, Compound Boolean Expression, pass statement, Nested Conditionals, Iterators: The While Statement, Definite Loops vs Indefinite Loops, The for Statement, Nest Loops, Abnormal Loop Termination, While/else and for/else
UNIT – II

Python Collections: Lists: Using Lists, List Traversal, List Membership, List Assignments and Equivalence, List Bounds, Slicing, List Element Removal, List Methods, Tuples, Dictionaries and Sets, Handling Exceptions
UNIT - III

Functions, Classes and Objects:  Functions: Writing Functions That Accept Any Number of Arguments, Writing Functions That Only Accept Keyword Arguments, Attaching Informational Metadata to Function Arguments, Returning Multiple Values from a Function, Defining Functions with Default Arguments, Defining Anonymous or Inline Functions, Capturing Variables in Anonymous Functions, Making an N-Argument Callable Work as a Callable with Fewer

UNIT – IV

Files and I/O: Reading and Writing Text Data, Printing to a File, Printing with a Different Separator or Line Ending, Reading and Writing Binary Data, Writing to a File That Doesn’t Already Exist, Performing I/O Operations on a String, Reading and Writing Compressed Datafiles, Iterating Over Fixed-Sized Records, Reading Binary Data into a Mutable Buffer, Memory Mapping Binary Files, Manipulating Pathnames, Testing for the Existence of a File, Getting a Directory Listing, Bypassing Filename Encoding, Printing Bad Filenames, Adding or Changing the Encoding of an Already Open File, Writing Bytes to a Text File, Wrapping an Existing File Descriptor As a File Object, Making Temporary Files and Directories, Communicating with Serial Ports, Serializing Python Objects, Reading and Writing CSV Data, Reading and Writing JSON Data, Parsing Simple XML Data

Suggested Books:

Text Books:

1. Fundamentals of Python Programming by Richard L. Halterman

2. Python Cookbook by David Beazley and Brian K. Jones

Reference Books:

1. Guido Van Rossum, Fred. L. Drake 'Introduction to Python' – Network Theory Limited – March 2011 

2. Alex Martelli 'Python in a Nutshell' - O'Reilly - 2nd Edition, 2006

E-Resources: -

1.  Python Programming Tutorials:    https://www.tutorialspoint.com/python/index.htm

2. Video tutorials of Signal & Signal: https://nptel.ac.in/courses/106/106/106106145/

Note: The paper setter will set the paper as per the question paper templates provided.
	Course code
	ESR-123 LA

	Course title
	Python Programming Lab

	Scheme and Credits
	L
	T
	P
	Credits
	Practical
	Minor Test
	Total
	Time

	
	-
	-
	2
	1
	30
	20
	    50   
	3Hr

	Pre-requisites(if any)
	-


	Aim: To make student will be developing adequate skills in programming and will be known to understand the implementation of various applications using python

	CO-1
	Write, Test and Debug Python Programs

	CO-2
	Implement Conditionals and Loops for Python Programs

	CO-3
	Use functions and represent Compound data using Lists, Tuples and Dictionaries

	CO-4
	Read and write data from & to files in Python and develop Application using Pygame


LIST of EXPERIMENTS

	Write and run a Python program that outputs the value of each of the following expressions:

5.0/9.0

5.0/9

5/9.0

5/9

9.0/5.0

9.0/5

9/5.0

9/5

Based on your results, what is the rule for arithmetic operators when integers and floating point numbers are used?

	· Write and run a Python program that asks the user for a temperature in Celsius and converts and outputs the temperature in Fahrenheit. (Use the formula given in the example above and solve for temp Fin terms of temp C.)

· Here is an algorithm to print out n! (n factorial) from 0! to 19!:

1. Set f = 1

2. Set n = 0

3. Repeat the following 20 times:

a. Output n, "! = ", f

b. Add 1 to n

c. Multiply f by n

Using a for loop, write and run a Python program for this algorithm.

	· Modify the program above using a while loop so it prints out all of the factorial values that are less than 1 billion.

· Modify the first program so it finds the minimum in the array instead of the maximum.

· (Harder) Modify the first program so that it finds the index of the maximum in the array rather than the maximum itself.

· Modify the bubble sort program so it implements the improvements discussed in class. (HINT: To exit the main loop if the array is already sorted, simply change the loop variable to equal the last value so the loop ends early.)



	Draw the Target symbol (a set of concentric Squares, alternating red and white) in a graphics window that is 200 pixels wide by 200 pixels high. Hint: Draw the largest circle first in red, then draw the next smaller circle in white, then draw the next smaller circle in red. Graphical objects drawn later appear "on top of" graphical objects drawn earlier.

[image: image2.png]





	· Try entering the following literal values at the prompt. (Hit ENTER after each)

-5
-4.2
4.5
4.14
0.90
            Something odd should occur. Describe it on paper.
· Reading from a CSV file of the given data using pandas library.



	· For the given data, plot the scatter matrix for males only, and for females only. Do you think that the 2 sub-populations correspond to gender?

· For the given data, using python environment, apply, 1-sample t-test: testing the value of a population mean.

· For the given data, using python environment, apply, 2-sample t-test: testing for difference across populations

	· Generate simulated data from python, apply simple linear and multiple linear regression analysis.

· Retrieve the estimated parameters from the model above. Hint: use tab-completion to find the relevant attribute.



	· Going back to the brain size + IQ data, test if the VIQ of male and female are different after removing the effect of brain size, height and weight.

	· Using matplotlib, visualize the simulated data with suitable statistical measures.

	· Create a 5 X 5 rectangle whose top left corner is at (row*5, col*5). (Where is the bottom right corner?) If the sum of the row and col numbers is even, set the fill color of the rectangle to white, otherwise set it to black. Then draw the rectangle.




	HM-101 A
	English

	L
	T
	P
	Credit
	Major Test
	Minor Test
	Total
	Time

	2
	-
	-
	2
	75
	25
	100
	3Hr

	Course Outcomes

	CO 1
	Building up the vocabulary 

	CO 2
	 Students will acquire basic proficiency in English including writing skills


UNIT- 1

Vocabulary Building

1.1 The concept of Word Formation

1.2 Root words from foreign languages and their use in English

1.3 Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives.

1.4 Synonyms, antonyms, and standard abbreviations.

UNIT- 2

Basic Writing Skills

2.1 Sentence Structures

2.2 Use of phrases and clauses in sentences

2.3 Importance of proper punctuation

2.4 Creating coherence

2.5 Organizing principles of paragraphs in documents

2.6 Techniques for writing precisely

UNIT- 3

Identifying Common Errors in Writing

3.1 Subject-verb agreement

3.2 Noun-pronoun agreement

3.3 Misplaced modifiers

3.4 Articles

3.5 Prepositions

3.6 Redundancies

3.7 Clichés

UNIT- 4

 Nature and Style of sensible Writing

4.1 Describing


4.2 Defining

4.3 Classifying

4.4 Providing examples or evidence

4.5 Writing introduction and conclusion

4.6 Comprehension

4.7 Précis Writing

4.8 Essay Writing

Suggested Books:
(i) Practical English Usage. Michael Swan. OUP. 1995.

(ii) Remedial English Grammar. F.T. Wood. Macmillan.2007

(iii)On Writing Well. William Zinsser. Harper Resource Book. 2001

(iv) Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006.

(v) Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011.

(vi) Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford University Press

Note: The paper setter will set the paper as per the question paper templates provided.

	
	

	BSR-113A
	BIOLOGY FOR ENGINEERS

	Lecture
	Tutorial
	Practical
	Credits
	Major
Test
	Minor
Test
	Total
	Time
(Hrs.)

	2
	0
	0
	2
	75
	25
	100
	3

	Purpose:
	The purpose of this course is to provide a basic understanding of biological mechanisms of living organisms from the perspective of engineers. In addition, the course is expected to encourage engineering students to think about solving biological problems with engineering tools.

	Course Outcomes

	CO 1
	Familiarize the students with the basic organization of organisms and subsequent building to a living being

	CO 2
	Impart an understanding about the machinery of the cell functions that is ultimately responsible for various daily activities.

	CO 3
	Provide knowledge about biological problems that require engineering expertise to solve them


UNIT I
BASIC CELL BIOLOGY: Introduction: Methods of Science-Living Organisms: Cells and Cell theory Cell Structure and Function, Genetic information, protein synthesis, and protein structure, Cell Metabolism-Homoeostasis- Cell growth, reproduction, and differentiation.

UNIT II
BIOCHEMISTRY AND MOLECULAR ASPECTS OF LIFE: Biological Diversity --Chemistry of life: chemical bonds--Biochemistry and Human biology--Protein synthesis—Stem cells and Tissue engineering. 

ENZYMES AND INDUSTRIAL APPLICATIONS: Enzymes: Biological catalysts, Proteases, Carbonic anhydrase, Restriction enzymes, and Nucleoside monophosphate kinases—Photosynthesis

UNIT III

INTRODUCTION TO BIOMOLECULES: Definition, general classification and important functions of   carbohydrates, lipids, proteins, nucleic acids (DNA& RNA: Structure and forms). Hierarch in protein structure: Primary secondary, tertiary and quaternary structure.  Proteins as enzymes, transporters, receptors and structural elements.

ENZYMES AS BIOCATALYSTS: General characteristics, nomenclature and classification of Enzymes. Effect of temperature, Ph, enzyme and substrate concentrations on the activity of enzymes. Elementary concept of and coenzymes. Mechanism of enzyme action. Enzyme kinetics and kinetic parameters (Km and Vmax)

UNIT IV

MECHANOCHEMISTRY: Molecular Machines/Motors—Cytoskeleton—Bioremediation—Biosensors 

NERVOUS SYSTEM, IMMUNE SYSTEM, AND CELL SIGNALING Nervous system--Immune system- General principles of cell signaling 

ROLE OF BIOLOGY: Role of Biology in Agriculture, Medicine, Forensic science, Bioinformatics, Nanotechnology, Micro-electromechanical systems (Bio-MEMS) and Sensors (Biosensors). 

Text Book:

1. Introduction to Biotechnology, By Deswal & Deswal, Dhanpat Rai Publications N.A 

2.Campbell, J. B. Reece, L. Urry, M. L. Cain and S. A. Wasserman, “Biology: A global approach”, Pearson Education Ltd, 2014.

3. E. E. Conn, P. K. Stumpf, G. Bruening and R. H. Doi, “Outlines of Biochemistry”, John  Wiley and Sons, 2009.

D. L. Nelson and M. M. Cox, “Principles of Biochemistry”, W.H. Freeman and Company, 2012.

4.G. S. Stent and R. Calendar, “Molecular Genetics”, Freeman and company, 1978.

Suggested Books:

1. Molecular Biology of cell, 4th ed. Alberts, Bruce et al. Garland Science Publishing, New York.

2. Microbiology. Pelczar Jr., M.J.; Chan, E.C.S. and Krieg, N.R. Tata McGraw Hill, New Delhi.

3. Lehninger: Principles of Biochemistry, 3rd edition, by David L. Nelson and M.M. Cox. Maxmillan/ Worth publishers.

4. Genetics by Snusted& Simmons.

5. Molecular Biotechnology: Principles Application of Recombinant DNA. Glick, B. R. and       Pasternak, J. J. ASM press Washington DC.

6. Kuby’s Immunology, Goldsby, R A,.Kindt, T.J, Osborne, B.A.(2003) W. H. Freeman and company, New York.

7. Recombinant DNA 2nd Edition. Watson, James D. and Gilman, M. (2001) W.H Freeman and Company, NewYork.

8. Essentials of Molecular Biology 4thed, Malacinski, G. M. (2003) Jones &Bartlet Publishers, Boston.

Note: The paper setter will set the paper as per the question paper templates provided.
	
	

	ESR-119A
	MATERIALS SCIENCE

	Lecture
	Tutorial
	Practical
	Credits
	Major
Test
	Minor
Test
	Total
	Time
(Hrs.)

	3
	0
	0
	3
	75
	25
	100
	3

	Purpose:
	To understand internal structure- properties relationship of different types of materials and learn about Metallographic analysis and Characterization.

	Course Outcomes

	CO 1
	To understand the Crystal structures and deformation mechanism in various materials.

	CO 2
	To study various types of phase diagrams, TTT curve and Iron carbon diagram. To learn about different heat treatment processes.

	CO 3
	To learn about the failure mechanisms like Creep and Fatigue and designation of materials.

	CO 4
	To study Basics of Metallography and Basic Principle involved in the working of various types of Material characterization techniques.


UNIT I
Crystallography: Review of Crystal Structure, Space Lattice, Co-ordination Number, Number of Atoms per Unit Cell, Atomic Packing Factor; Numerical Problems Related to Crystallography. Crystal Imperfections and their Classifications, Point Defects, Line Defects, Edge & Screw Dislocations, Surface Defects, Volume Defects.

Introduction to Engineering materials and Standard Materials Designation: Introduction to Engineering materials, Steel Terminology, Standard Designation System for Steels, Indian Standard specifications for steels as per BIS: Based on Ultimate Tensile Strength and based on Composition, AISI-SAE standard designation for Steels and Aluminium Alloys

Magnetic, Dielectric and Superconducting Materials: Ferromagnetism – domain theory – types of energy – hysteresis – hard and soft magnetic materials – ferrites - dielectric materials – types of polarization – Langevin-Debye equation – frequency effects on polarization - dielectric breakdown – insulating materials – Ferroelectric materials - superconducting materials and their properties.

UNIT II
Phase Diagrams: Alloy Systems, Solid solutions, Hume Rothery’s  Rules, Intermediate phases, Phase Diagrams, Gibbs Phase Rule, Cooling curves, The Lever Rule, binary phase diagrams, Applications of Phase Diagrams, Phase Transformation, Micro constituents of Fe-C system, Allotropic Forms of Iron ,Iron-iron carbide phase diagram, Modified Iron Carbon Phase Diagrams, Isothermal Transformation, TTT Curve,

Heat Treatment: Heat treatment of steels, Annealing, Normalising, Hardening, Tempering, Case Hardening, Ageing, Aus tempering and Mar tempering, Surface Hardening, Mass Effect, Equipments for Heat Treatment, Major Defects in Metals or Alloys due to faulty Heat treatment.

UNIT III

Deformation of Metal: Elastic and Plastic Deformation, Mechanism of Plastic Deformation, Slip; Critical Resolved Shear Stress, Twinning, Conventional and True Stress Strain Curves for Polycrystalline Materials, Yield Point Phenomena, Bauschinger Effect, Work Hardening.
Failure of Materials: Fatigue, Fatigue fracture, fatigue failure, Mechanismof Fatigue Failure, Fatigue Life calculations ,Fatigue Tests, Theories of Fatigue.

Creep: Creep Curve , Types of Creep, Factors affecting Creep, Mechanism of Creep, Creep Resistant Material, Creep Fracture, Cre ep Test, Stress Rupture test.

UNIT IV

New Materials: Ceramics – types and applications – composites: classification, role of matrix and reinforcement, processing of fiber reinforced plastics – metallic glasses: types , glass forming ability of alloys, melt spinning process, applications - shape memory alloys: phases, shape memory effect, pseudoelastic effect, NiTi alloy, applications – nanomaterials: preparation (bottom up and top down approaches), properties and applications – carbon nanotubes: types.

Materials Characterization Techniques: Characterization techniques suchas X-Ray Diffraction (XRD), Scanning Electron Microscopy, transmission electron microscopy, atomic force microscopy, scanning tunneling microscopy, Atomic absorption spectroscopy.

Text Books:

1.   Material Science by S.L.Kakani, New Age Publishers.

2.   The Science and  Engineering of Materials, Donald R. Askeland , Chapman & Hall.

3.   Fundamentals of Material Science and Engineering by W. D. Callister, Wiley.

4.   FundamentalofLightMicroscopyandElectronicImagingbyDouglasB.Murphy, Kindle Edition 2001

5.   Materials Science and Engineering, V. Raghvan

6.   Phase Transformation in Metals and Alloys,D. A.Porter &K.E. Easterling

Reference Books:

7.   Material Science by Narula, TMH

8.   Metallographic Handbook by Donald C. Zipperian, Pace Technologies, USA.

9.   Robert Cahn Concise Encyclopedia of Materials Characterization, SecondEdition:2nd


Edition (Advances in Materials Science and Engineering) Elsevier Publication 2005.

      10.  Smart Materials and Structures by Gandhi and Thompson, Chapman and Hall.

Note: The paper setter will set the paper as per the question paper templates provided.
	HM-103LA
	Language Lab

	L
	T
	P
	Credit
	Practical
	Minor Test
	Total
	Time

	-
	-
	2
	1
	30
	20
	50
	3Hr


OBJECTIVES

1. Listening Comprehension

2. Pronunciation, Intonation, Stress and Rhythm

3. Common Everyday Situations: Conversations and Dialogues

4. Communication at Workplace

5. Interviews

6. Formal Presentations 

	ES-111LA
	
	

	Course title
	Workshop Practice
	

	Scheme and
Credits
	L
	T
	P
	Credits
	Practical
	Minor Test
	Total
	Time

	
	0
	0
	3
	     1.5
	30
	20
	50
	3 Hr

	Pre-requisites
(if any)
	
	


	Aim: To make student gain a hands-on work experience in a typical manufacturing industry    environment.

	CO-1
	To familiarize with different manufacturing methods in industries and work on CNC machine.

	CO-2
	To learn working in Fitting shop and Electrical and Electronics shops, 

	CO-3
	To practice working on Carpentry and Plastic moulding/glass cutting jobs.

	CO-4
	To gain hands on practice experience on Metal casting and Welding jobs.


Manufacturing Processes Workshop
Contents
1.Manufacturing Methods-casting, forming, machining, joining, advanced manufacturing methods
2. CNC machining, Additive manufacturing
3. Fitting operations & power tools
4.  Electrical & Electronics
5. Carpentry
6. Plastic moulding, glass cutting
7. Metal casting
8. Welding (arc welding & gas welding), brazing
Suggested Books:
1. Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology” ,

7th edition, Pearson Education India Edition.

2. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of

Workshop Technology”, Vol.  I 2008 and Vol.  II  2010, Media promoters and

publishers private limited, Mumbai.

3. Gowri P. Hariharan and A. Suresh Babu,” Manufacturing Technology – I” Pearson

Education, 2008.

4. Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th edition, Prentice Hall

India, 1998

5. Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGraw-Hill House,

2017.
KURUKSHETRA UNIVERSITY, KURUKSHETRA

Established by state Legislature Act XII of 1956

(A+ Grade, NAAC Accredited)

Master of Technology in Advanced Manufacturing Technology
Department of Mechanical Engineering
(w. e. f.  Session: 2021-22)

SEMESTER-I
	Sr. 
No.
	Course No.
	Course Name
	L : T : P
	Hrs. / Week
	Credits
	Examination Schedule (Marks)
	Duration 
of Exam 
(Hrs.)

	
	
	
	
	
	
	Major 
Test
	Minor 
Test
	Practical
	Total
	

	1
	MTAMT-101
	Advanced Manufacturing Technology
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	2
	MTAMT-103
	Mechatronics
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	3
	 
	Program Elective - I
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	4
	 
	Program Elective - II
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	5
	MTRM-111 A
	Research Methodology & IPR
	2 : 0 : 0
	2
	2
	60
	40
	_
	100
	3

	6
	MTAMT-113 
	Advanced Manufacturing Lab
	0 : 0 : 4
	4
	2
	_
	40
	60
	100
	3

	7
	MTAMT-115
	Mechatronics Lab
	0 : 0 : 4
	4
	2
	_
	40
	60
	100
	3

	8
	 
	*Audit Course - I 
	2 : 0 : 0
	2
	_
	_
	100*
	_
	100*
	3

	Total
	24
	18
	300
	280
	120
	700
	 

	
	
	
	
	
	
	
	
	
	
	

	List of Programme Elective - I 
	List of Programme Elective - II 

	1
	MTIP-105 A
	Tool Engineering
	1
	MTAMT-107
	Industry 4.0

	2
	MTIP-107 A
	Advanced Engineering Materials
	2
	MTAMT-109
	Precision Engineering

	3
	MTIP-109 A
	Non-Conventional Machining
	3
	MTAMT-111
	Sustainable Manufacturing

	4
	MTAMT-105
	Advanced Metal Forming
	4
	MTIP-111 A
	Product Design and Development

	List of Audit Courses - I 

	1
	MTAD-101 A
	English for Research Paper Writing
	3
	MTAD-105 A
	Sanskrit for Technical Knowledge 

	2
	MTAD-103 A
	Disaster Management
	4
	MTAD-107 A
	Value Education

	*Note1: The course of program elective will be offered at 1/3rd or 6 numbers of students (whichever is smaller) strength of the class.

*Note2: Along with the credit course, a student may normally be permitted to take audit course, however for auditing a course; prior consent of the course coordinator of the course is required. These courses shall not be mentioned for any award/calculation of SGPA/CGPA in the DMC. A certificate of successful completion of the audit course will be issued by the Director/Head of institution. 



	


Master of Technology in Advanced Manufacturing Technology
Department of Mechanical Engineering
(w. e. f.  Session: 2021 - 22)

SEMESTER - II
	Sr. 
No.
	Course No.
	Course Name
	L : T : P
	Hrs. / Week
	Credits
	Examination Schedule (Marks)
	Duration 
of Exam 
(Hrs.)

	
	
	
	
	
	
	Major 
Test
	Minor 
Test
	Practical
	Total
	

	1
	MTAMT-102
	CNC Technology and Programming
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	2
	MTAMT-104
	Robotics and Automation
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	3
	 
	Program Elective – III
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	4
	 
	Program Elective – IV
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	5
	MTAMT-114
	CNC Lab
	0 : 0 : 4
	4
	2
	_
	40
	60
	100
	3

	6
	MTAMT-116
	Robotics and Automation Lab
	0 : 0 : 4
	4
	2
	_
	40
	60
	100
	3

	7
	MTAMT-118
	Mini Project
	0 : 0 : 4
	4
	2
	_
	100
	_
	100
	3

	8
	 
	*Audit Course - II 
	2 : 0 : 0
	2
	_
	_
	100*
	_
	100*
	3

	Total
	26
	18
	240
	340
	120
	700
	 

	
	
	
	
	
	
	
	
	
	
	

	List of Programme Elective - III 
	List of Programme Elective - IV 

	1
	MTAMT-106
	Additive Manufacturing
	1
	MTAMT-110
	Composite Materials

	2
	MTAMT-108
	Optimization Techniques
	2
	MTAMT-112
	Design Thinking

	3
	MTIP-106 A
	Advanced Welding Processes
	3
	MTIP-112 A
	Sequencing and Scheduling

	4
	MTIP-108 A
	Advanced Metal Cutting
	4
	MTIP-114 A
	Quality Engineering and Management

	List of Audit Courses - II 

	1
	MTAD-102 A
	Constitution of India
	3
	MTAD-106 A
	Stress Management by Yoga

	2
	MTAD-104 A
	Pedagogy Studies
	4
	MTAD-108 A
	Personality Development through Life 
Enlightenment Skills

	
	
	
	
	
	
	
	
	
	
	

	

	


Master of Technology in Advanced Manufacturing Technology
Department of Mechanical Engineering
(w. e. f.  Session: 2022 - 23)

SEMESTER - III
	Sr. 
No.
	Course No.
	Course Name
	L : T : P
	Hrs. / Week
	Credits
	Examination Schedule (Marks)
	Duration 
of Exam 
(Hrs.)

	
	
	
	
	
	
	Major 
Test
	Minor 
Test
	Practical
	Total
	

	1
	 
	Program Elective – V
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	2
	 
	Open Elective 
	3 : 0 : 0
	3
	3
	60
	40
	_
	100
	3

	3
	MTAMT-201
	Dissertation Phase - I
	0 : 0 : 20
	20
	10
	_
	100
	_
	100
	_

	Total
	26
	16
	120
	180
	_
	300
	 

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	List of Open Electives

1.

MTAMT-201 

Artificial Intelligence

2.

MTAMT-203 

Condition Monitoring

3.

MTAMT-205 

Machine Vision

List of Program Electives-V

MTIP-201 A

Enterprise Resource Planning

MTIP-203 A

Design of Experiments

MTIP-205 A

Strategic Entrepreneurship



	


SEMESTER - IV
	Sr. 
No.
	Course No.
	Course Name
	L : T : P
	Hrs. / Week
	Credits
	Examination Schedule (Marks)
	Duration 
of Exam 
(Hrs.)

	
	
	
	
	
	
	Major 
Test
	Minor 
Test
	Practical
	Total
	

	1
	MTAMT-202
	Dissertation Phase - II
	0 : 0 : 32
	32
	16
	_
	100
	200
	300
	_

	Total
	32
	16
	_
	100
	200
	300
	_
	180


Note 1:
At the end of the second semester each student is required to do his/her Dissertation work in the identified area in consent of the Guide/Supervisor. Broad area for the Dissertation Part-I is to be specified/submitted within three weeks of the beginning of the Third Semester.

Note 2: Each admitted student is required to submit the report of his/her Dissertation Part-I as per the schedule mentioned in Academic calendar for the corresponding academic session otherwise the Dissertation Part-II cannot be continued at any level.

INSTRUCTIONS FOR PAPER SETTER
· The question paper is to be attempted in THREE Hours. 

· Maximum Marks for the paper are 60.

· The syllabus for the course is divided into FOUR units.

· The paper will have a total of NINE questions.

· Question No. 1, which is compulsory, shall be OBJECTIVE Type and have content from the entire syllabus (all Four Units).

Q. No. 2 & 3

from 
Unit I
Q. No. 4 & 5

from
Unit II

Q. No. 6 & 7
 from
Unit III
Q. No. 8 & 9

from
Unit IV

· All questions will have equal weightage of 12 marks.

· The candidate will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The candidate shall attempt remaining four questions by selecting only one question from each unit.
· A question may have any number of sections labeled as 1(a), 1(b), 1(c), 1(d), ---- 2(a), 2(b), -- A section may further have any number of subsections labeled as (i), (ii), (iii), ------.
· SPECIAL INSRUCTIONS FOR Q. No. 1 ONLY

Question No. 1, which is compulsory, shall be OBJECTIVE/ short answer type and will have content from the entire syllabus (all Four Units). 

Emphasis is to be given on the basic concepts, analytical reasoning and understanding of the various topics in the subject. This question may have a number of parts and/or subparts. The short questions could be combination of following types:

· Multiple Choice

· Yes/ No choice, Fill in Blanks type

· Short numerical computations

·  Definitions

· Matching of Tables

The above mentioned question types is only a Guideline. Examiner could set the question as per the nature of the subject.

First Semester

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 

Semester – I
	MTAMT-101
	ADVANCED MANUFACTURING TECHNOLOGY



	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	3
	0
	0
	3
	60
	40
	100
	3

	Objective
	At the end of this course the students are expected to understand advanced machining processes, micro-machining process and rapid prototyping.

	Course Outcomes

	CO1
	Students will be able to know the advances in different metal machining processes.

	CO2
	Students will be able to discuss various casting processes, their defects and remedies.

	CO3
	Students will be able to know the advanced machining processes. They will also learn how to perform the surface treatment processes and surface analysis.


UNIT– I

Advances in Metal Machining: Tool geometry; Different systems of representation; Mechanics of metal cutting—chip formation, types of chips, cutting ratio, shear angle, shear strain; Orthogonal cutting; Heat generation and cutting tool temperature; Tool wear, geometry of tool wear, wear measurement; Analysis of shaping & turning; Tool life and machinability; Cutting fluids; Surface finish in machining. Micro Machining, theory of micromachining, chip formation-size effect in micromachining, micro turning and micro milling.
UNIT – II

Advances in Casting Processes: Classification of Pattern, consideration in selection of material and allowances,Melting of metals—furnaces, gases in metals; Gating design—aspiration effect, friction effect and velocity distribution; Cooling & solidification—mechanism of solidification, rate of solidification; Riser design and placement; Continuous casting; Investment casting; Centrifugal casting; Die casting, Casting defects, causes and remedies.

UNIT – III

Advances in Machining Processes: Introduction, need, AJM- principle, parametric analysis, process capabilities, USM-Mechanics of Cutting, models, parametric analysis , WJM- principle, equipments, process characteristics, performance, EDM- principle, equipment, generators, analysis of R-C Circuits, MRR, Surface finish, WEDM.

Surface Treatment: Scope, method of cleaning, types of surface coating, ceramic and organic method of coating, chemical vapour deposition, thermal spraying.

UNIT – IV

Rapid Prototyping and surface Analysis- Classification principle advantages limitations and applications- Stereo Lithography-Selective laser sintering-FDM, 3D Printing, surface roughness- measurement, surface roughness indicator- CLA, RMS etc. and their comparisons, Surface finishing processes: lapping, Honing, Burnishing and Buffing.

RECOMMENDED BOOKS:

1. “Metal cutting Theory and Practice”, Bhattacharya, New Central Book Agency

2. “Principles of Metal Cutting”, G Kuppuswamy, Universality press

3. “Manufacturing Science”; A. Ghosh, A. K. Malik, East West Press New Delhi

4. “Manufacturing Technology: Foundry, Forming and Welding” by P. N. Rao, Tata McGraw Hill

5. “Foundry Technology”, D. Kumar & S. K. Jain, (CBS Pub.)

6. Benedict, G.F., “Non Traditional manufacturing processes” CRC press, 2011

7. “Fundamentals of Metal Casting Technology”, P. C. Mukherjee, (Oxford & IBH)

8. “Rapid Prototyping” by M. Adithan, Atlantic Publishers & Distributors Pvt. Ltd.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 

Semester - I

	MTAMT-103 
	MECHATRONICS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The objective of the course is to acquaint the knowledge of electronic devices and electromechanical systems, hydraulic & pneumatic systems, CNC, Robotics and PLC’s.

	Course Outcomes

	CO1
	Students will be able to describe the concepts of Mechatronics, fundamental of electronics and digital circuits and electrical actuating circuits.

	CO2
	Students will be able to explain hydraulic system with its practical applications. 

	CO3
	Students will be able to explain pneumatic system with its practical applications. 

	CO4
	Students will be able to describe CNC, Robotics and programmable logic controllers (PLC’s) and their use.


UNIT- I

Introduction: Definition of Mechatronics, Mechatronics in manufacturing, Products, and design. Comparison between Traditional and Mechatronics approach, Data conversion devices, sensors, micro-sensors, transducers.

Fundamentals of Electronics and digital circuits: Number systems: Binary, Octal, Hexadecimal, Conversion from Binary to Decimal, Octal and Hexadecimal and vice–versa, Binary arithmetic: Addition, subtraction, Multiplication and division, Boolean Algebra: Laws, De-Morgan’s laws, Logic Gates, Truth tables, Karnaugh maps and logic circuits. Generation of Boolean function from truth tables and simplification. 

Electrical actuating system: Basic principle of electrical switching, Solenoids, Electrical relays, Representation of output devices, Electrical motors: A.C. motors, Stepper motors, Induction motor speed control.

UNIT- II

HYDRAULIC SYSTEMS: 

Direction Control Valves: Poppet Valve, Spool Valve, Sliding Spool type DCV, Check Valve, Pilot operated check valve, Restriction check valve, 2 Way vale, 3 way valve, 4 way valve, Manually actuated valve, Mechanically actuated valve, Pilot operated DCV, Solenoid Actuated valve, Rotary Valve, Centre flow path configurations for three position four way valve, Shuttle valve.

Pressure Control Valve: Simple and compound pressure Relief Valve, Pressure Reducing Valve, Unloading valve, sequence valve, counterbalance valve, Brake Valve.

Flow Control Valves: Fixed and non-adjustable valve, adjustable, throttling, non-pressure compensated pressure control valve, Pressure / temperature compensated flow control valve, Shuttle and Fast exhaust valve, Time delay valve, Flow Control Valves, Fluid Conditioners, Hydraulic Symbols (ANSI), Hydraulic Circuit design: Control of Single and double acting cylinders, double pump Hydraulic System

UNIT- III

PNEUMATIC SYSTEM: 

Air Generation and distribution: Air compressors, Air Receiver, Filters, intercoolers, After-coolers, Relief Valve, Air dryers, Primary and secondary lines, Piping layouts, Air Filters, Air Regulators, Air Lubricator, Actuators and output devices, Direction control valves, Flow control valves, junction elements, Pneumatic circuits, Control of Single and double acting cylinders.
UNIT- IV

PROGRAMMABLE LOGIC CONTROLLERS: Introduction - Principles of operation - PLC Architecture and specifications - PLC hardware Components, Analog & digital I/O modules, CPU & memory module - Programming devices - PLC ladder diagram, Converting simple relay ladder diagram in to PLC relay ladder diagram. PLC programming Simple instructions - Manually operated switches - Mechanically operated Proximity switches - Latching relays, Applications of PLC.
RECOMMENDED BOOKS:

1. W. Bolton, Mechatronics, Pearson Education.

2. Majumdar, Pneumatic system, TMH.

3. Andrew Parr, Hydraulic and Pneumatic systems, TMH.

4. M.P. Groover, Automation, Production systems and computer integrated manufacturing, TMH.

5. Shetty and Kolk, Mechatronics System design, Thomson learning.

6. Mahalik, Mechatronics, TMH.

7. Anthony Esposito, Fluid power with application, Pearson Education.

8. K.P Ramachandran, M.S Balasundaram, Mechatronics, Wiley India.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
Programme Elective - I

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTIP–105 A
	TOOL ENGINEERING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The objective of the course is to impart the students with the knowledge of various aspects of design of different types of Tools and fixtures used in Industries.

	Course Outcomes

	CO1
	Students will be able to describe materials for cutting tool and design of cutting tools.

	CO2
	Students will be able to explain different kinds of Gages and Work holding devices.

	CO3
	Students will be able to recognize and explain Drill jigs and Fixtures.

	CO4
	Students will be able to design fixtures and cutting tools for NC Machine tools.


UNIT-I

Cutting Tool Materials: Introduction and desirable properties, Carbon and Medium-Alloy Steels, High-Speed Steels, Cast-Cobalt Alloys, Carbides, Coated Tools, Alumina-Based Ceramics, Cubic Boron Nitride, Silicon-Nitride Based Ceramics, Diamond, Reinforced Tool Materials, Cutting-Tool Reconditioning. 
Design of Cutting Tools Basic Requirements, Mechanics and Geometry of Chip Formation, General Considerations for Metal Cutting, Design of single point Cutting Tools, Design of Milling Cutters, Design of Drills and Drilling, Design of Reamers, Design of Taps, Chip Breakers.

UNIT-II

Gages and Gage Design: Limits fits and tolerances, Geometrical tolerances-specification and measurement, Types of gages, Gage design, gage tolerances, Material for Gages. 

Work Holding Devices: Basic requirements of work holding devices, Location: Principles, methods and devices, Clamping: Principles, methods and devices.

UNIT-III

Drill Jigs: Definition and types of Drill Jigs, Chip Formation in Drilling, General Considerations in the Design of Drill Jigs, Drill Bushings, Drill Jigs, and Modern Manufacturing 

Design of Fixtures: Fixtures and Economics , Types of Fixtures , Milling Fixtures , Boring Fixtures, Broaching Fixtures, Lathe Fixtures, Grinding 
UNIT-IV

Tool Design for Numerically Controlled Machine Tools: Fixture Design for Numerically Controlled Machine Tools, Cutting Tools for Numerical Control, Tool-holding Methods for Numerical Control.

RECOMMENDED BOOKS:

1. ASTME, “Fundamentals of Tool Design”, Prentice Hall of India, 1983. 

2. Donaldson, “Tool Design”, Tata-McGraw Hill, 3rd Edition, 2000. 

3. Joshi P.H., “Jigs and Fixtures”, Tata-McGraw Hill, 2010.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTIP–107 A
	ADVANCED ENGINEERING MATERIALS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The objective of the course is to impart the students with the knowledge of various advanced and smart materials.

	Course Outcomes

	CO1
	Students will be able to describe and distinguish Piezoelectric and shape memory alloys.

	CO2
	Students will be able to recognize different processes involved for heat resisting steel and explain the concepts of electro-caloric mechanisms and materials.

	CO3
	Students will be able to explain the MEMSsystemsandHightemperature applicationmaterials.

	CO4
	Students will be able to describe the synthesis of nano-alloys and explain the different types of shape memory alloys and their effects.


UNIT-I

Introduction to advanced Engineering materials:Classes of Materials and their usage, Historical Perspective, Intelligent Materials, Structural Materials, Functional Materials, Primitive Functions of Intelligent Materials, Intelligence inherent in Materials, Materials Intelligently Harmonizing with humanity, Biomimetic.

Smart Materials and Structural Systems:Introduction, Actuator Materials, Sensing Technologies, Micro-sensors, Intelligent systems, Hybrid Smart Materials, Passive Sensory Smart Structures, Reactive Actuator based smart structures, Active Sensing and Reactive smart structures, smart skins, Aero-elastic tailoring of airfoils, Synthesis of future smart systems.

UNIT-II

Electrocaloric Effect: An Introduction, History of Electrocaloric Cooling,Mechanism of working ofElectrocaloric Cooling, Electrocaloric Materials, Performance of Electrocaloric Materials. 

Heat Resistant Steels: Conventional Heat-Resistant Steels, Silicon-Bearing High Chromium Heat-Resistant Steels,Nitride-Strengthened Reduced Activation Heat-Resistant Steels, China Low Activation Martensitic SteelNitride-Strengthened Steels,Microstructural Stability

UNIT-III

Smart Micro-systems: Silicon Capacitive Accelerometer, Piezo-resistive Pressure sensor, Conductometric Gas sensor, An Electrostatic Comb-drive, Magnetic Microrelay, Portable Blood Analyser, Piezoelectric Inkjet Print Head.

Buckyballs to robotics: Bucky ball, Nano Structure of Fullerene, Carbon Nanotubes, Nano Diamond,  Boron nitride nanotubes, Single electron transistors, Molecular machine, Nano Biometrics, Nano Robots,

UNIT-IV

Nano-Alloys: Introduction, Chemical Synthesis: General Concepts, Reduction of Metallic Salts, The Organometallic Route: Thermal Decomposition Method, Other Chemical Methods for synthesis of Nano-alloys,Physical Routes for synthesis of Nano-Alloys;Experimental Techniques and Examples.

 Shape memory alloys (SMA): Shape memory effect and the metallurgical phenomenon of SMA, Types of SMA, One way and Two way Shape memory effect. Temperature assisted shape memory effect, Applications.

RECOMMENDED BOOKS:
1. Gandhi, M.V. and Thompson, B.S., Smart materials and Structures, Chapman & Hall,1992.

2. Ananthasuresh G.K., Vinoy K.J., Micro and Smart Systems, Wiley India.

3. Wei Yan, Wei Wang, 9-12 Cr Heat Resistant Steels, Engineering Material series, Springer International.

4. Damien Alloyeau, Christine Mottet, Nanoalloys Synthesis, Structure and Properties, Springer International.

5. Tatiana Correia, Qi Zhang, Electrocaloric Materials: New Generation of Coolers

6. Otsuka, K. and Wayman, C. M., Shape memory materials, C.U.P,1998

7. Taylor, W., Pizoelectricity, George Gorden and Breach Sc. Pub.,1985

8. Mallick, P.K., Fiber Reinforced Composites Materials, Manufacturing andDesign. Marcel Dekker   Inc, New York,1993.

9. Rama Rao, P. (ed.), Advances in Materials and their applications, Wiley Eastern Ltd.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTIP–109 A
	NON-CONVENTIONAL MACHINING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To acquaint the students with the advanced technologies and processes in various streams of Non-conventional machining.

	Course Outcomes

	CO1
	Students will be able to explain the non-conventional machining processes, mechanical working processes, technology, process parameters and analyze these processes for metal removal.

	CO2
	Students will be able to explain and distinguish between chemical machining, electrochemical machining processes and electrochemical grinding processes, 

	CO3
	Students will be able to explain various kinds of Electric discharge machining processes, analyze the process parameters associated with these processes and various process characteristics.

	CO4
	Students will be able to elaborate the working and technology associated with Laser Beam machining and Electron beam machining processes. 


UNIT-I
Introduction, Need of Non-conventional machining processes, Characteristics of conventional and Non-conventional Machining processes. Mechanical Working Processes: Abrasive Jet Machining: Machining setup, Abrasives, Process Parameters, Machining Characteristics, Material removal models in AJM, Process capability, Advantages, limitations, Applications

Water Jet Machining: Basic mechanism of Water jet machining setup, Process parameters, Catcher, Process capabilities, Advantages, limitations, Applications Abrasive Water Jet Machining process: Working Principle, AWJM Machine, Process Variables, Mechanism of Metal Removal, Cutting Parameters, Process capabilities, Applications, Environmental issues.

Ultrasonic Machining: Fundamental principles, Equipment, Magnetostriction, Elements of process, Mechanics of cutting, Analysis of Process Parameters, Process capabilities, Economic considerations. Applications, Limitations.
UNIT-II
Chemical Machining: Introduction, Fundamental Principles, Process Parameters; Maskants and Etchants, Advantages, Limitations, Applications.
Electrochemical Machining Processes: Introduction, Classification of ECM Processes, Fundamentals Principles of ECM, Elements of ECM, ECM Machine Tool Process, Determination of Metal Removal Rate, Evaluation of Metal Removal of an alloy, Electrochemistry of ECM, Cathode and Anode reaction, Dynamics of ECM, Self-Regulating feature of ECM, Process Parameters, Process capabilities, Electrochemical Deburring. Electrochemical Grinding: Schematics, Electrochemistry, Process Parameters, Process capabilities, Applications, Advantages, Limitations.
UNIT-III
EDM: Introduction, Basic Principles & Schematics, Process Parameters, Characteristics of EDM, Dielectric, Electrode Material, Modelling of Material Removal, Spark Erosion Generators, Analysis and Metal Removal Rate in RC circuit, Selection of Tool Material and Tool Design, Di-Electric system, Process Variables, Dielectric Pollution and its effects, Process Characteristics, Applications, Electric Discharge Grinding and Electric Discharge Diamond Grinding; Wire EDM: Working Principle, Wire EDM Machine, Advances in Wire-cut EDM Process Variables, Process Characteristics, Applications.
UNIT-IV
Laser Beam Machining: Back Ground, Production of Laser, Working Principle of LBM, Types of LASERS, Process Characteristics, Metallurgical effects, Advantages and Limitations, Applications.

Electron Beam Machining: Electron Beam Action, Generation and control of Electron beam, Theory of Electron Beam Machining, Process Parameters, Process capabilities, Applications.

High Energy Rate Forming, Elctro-Hydraulic Forming, Explosive Forming, Hot Machining Analysis of the Process. 

RECOMMENDED BOOKS:
1. V.K. Jain, Advanced Machining Processes, Allied Publishers Pvt. Ltd
2. P.C. Pandey and H.S. Shan, Modern Machining Processes, Tata McGraw- Hill
3. M. K. Singh, Unconventional Manufacturing Process, New Age Publishers
4. J. A. Mcgeough, Advanced Methods of Machining, Springer.

5. Benedict, Non-Traditional Manufacturing Process, CRC pub.
6. P. K. Mishra, Nonconventional manufacturing, Narosa Publishers
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT–105
	ADVANCED METAL FORMING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the basic concepts of metal forming techniques and to develop force calculation in metal forming process.

	Course Outcomes

	CO1
	Understand fundamentals of metal forming and stress curves.

	CO2
	Know various process parameters and applied loads in sheet metal working.

	CO3
	Understand various forging techniques and defects in forging.

	CO4
	Understand principles of rolling and stresses developed under rolling loads.

	CO5
	Analyze Extrusion and drawing processes and associated stresses developed.


Unit - I

Introduction to metal forming, advantages and classifications of metal forming processes, forming properties of metals and alloys, mechanics of metal forming, effect of variables on forming process, hot working warm working, cold working, recrystallization, grain structure, friction and lubrication in metal forming.

Unit - II

Elastic and plastic deformation behavior, stress-strain relation, theoretical analysis (fundamentals of plasticity), yield criteria, flow and deformation theories, strain hardening, material incompressibility, work of plastic deformation, instability and anisotropy, initiation and extent of plastic flow, analysis of forming processes: slab analysis, upper bound theorem, slip-line field. 

Unit - III

Forging (classification, equipment, forging in plane-strain, deformation and defects in forging, residual stresses in forging, process details and power calculation)

Rolling (classification, equipment, variables, force, deformation and defects in rolling, theories of hot and cold rolling, process details and power calculation)

Unit - IV

Extrusion (classification, equipment, variables, deformation and defects in extrusion, extrusion under ideal condition, process details and power calculation)

Sheet metal forming process (introduction, forming methods, tool and dies, bending, power estimation, spring back calculation, deep drawing, defects in formed parts, formability test, forming limit diagram)

RECOMMENDED BOOKS:

1. Mechanical Metallurgy, GE Dieter, McGraw Hill Company.

2. Manufacturing Process for Engineering Materials, by S Kalpakjian& SR Schmidt, Pearson India.

3. Modeling Techniques for Metal Forming Processes by GK Lal, PM Dixit, N Venkata Reddy, Narosa Publication
4. Principle of Industrial Metal Working Process, GW Rowe, CBS Publication, New Delhi.

5. Fundamentals of Metal Forming Processes- B.L. Juneja.

6. Principles of Metal Working by Sunder Kumar.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
Programme Elective - II

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT–107
	                                         INDUSTRY 4.0

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The objective of the course is to understand the opportunities, challenges brought about by Industry 4.0

	Course Outcomes

	CO1
	To understand the fundamentals of Industry 4.0 with recent development & applications.

	CO2
	Appreciate the smartness in Smart Factories, Smart cities, smart product and smart services.

	CO3
	Outline the various systems used in a manufacturing plant and their role in an Industry 4.0 world.

	CO4
	Outlines a strategic framework and roadmap to exploit new technologies to various sectors.

	CO5
	To understand what needs to be done in order to overcome the challenges.


Unit - I

Introduction to Industry 4.0: Introduction, The various Industrial Revolutions, Digitalization and the Networked Economy, Drivers, Enablers, Compelling Forces and Challenges for Industry 4.0 in manufacturing sector, The Journey so far: Development in USA, Europe, Chine and other countries, Comparison of Industry 4.0 based manufacturing and today’s manufacturing, Trends of Industrial Big Data and Predictive Analytics for Smart manufacturing.

Unit - II

Road to Industry 4.0: Internet of things (loT) & Industrial Internet of things (IIoT) & Internet of services, Smart manufacturing, Smart Devices and Products, Smart Logistics, Predictive Analytics.

Technologies for enabling Industry 4.0: Cyber-physical Systems, Robotic automation and Collaborative Robots, Support system for Industry 4.0, Mobile computing, Cyber Security etc.
Unit - III

Role of Data and Information in Future Manufacturing Industries : Resource-Based View of a Firm, Data as a New Resource for Organizations, Harnessing and Sharing Knowledge in Organizations, Cloud Computing Basics, Cloud Computing and Industry 4.0, Industry Internet of Things in Manufacturing Industries- Additive Manufacturing, Rapid Manufacturing, Flexible Manufacturing System, Computer Aided Inspection, Automated Storage and retrieval system, CNC machines and machining centers, Automated Guided Vehicles, Production planning, Robotics.

Unit - IV

Business Issues & Challenges in Industry 4.0: Opportunities And Challenges, Future of works and skills required for Manufacturing Engineers and Workers in the Industry 4.0 Era, Strategies for Competing in an Industry 4.0 World, Survival of Manufacturing Industries, legal framework, protection of corporate data, liability and handling of personal data.

RECOMMENDED BOOKS: 

1. Alasdair Gilchrist, Industry 4.0: the industrial internet of things 1st ed. Edition, publisher: Apress
2. Fran Yanez, The Goal is Industry 4.0: Technologies and Trends of the Fourth Industrial, Independtly published. 

3. Gilchrist, Alasdair. Industry 4.0: the Industrial Internet of Things. Apress, 2016. 

4. Klaus Shcwab, The Fourth Industrial Revolution Publisher: Currency (January 3, 2017)

5. Bartodziej, Christoph Jan, “The Concept Industry 4.0 “

6. Christian Schroder, “The Challenges of Industry 4.0 for Small and Medium-sized Enterprises.

7. Kaushik Kumar, Divya, Paulo J., “Digital Manufacturing & Assembly systems in Industry 4.0”
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT-109
	PRECISION ENGINEERING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The student will be able to understand the striving need for Precision engg. applications

	Course Outcomes

	CO1
	Understand the concept of Accuracy & Precision.

	CO2
	Apply fits and tolerances for parts and assemblies as per ISO standards.

	CO3
	Evaluate the machine tool and part accuracies

	CO4
	Estimate the surface quality of machines components

	CO5
	Application of Nano-Technology in Precision Engg.


Unit - I
Introduction : Accuracy & Precision – Need, application of precision machining, alignment testing of machine tools, accuracy of numerical control system, specification of accuracy of Parts & assemblies.

Tolerance & Fits: Tolerance & Fits, Hole and Shaft basis system, types of fits, types of assemblies, probability of clearance and interference fits in transitional fits.

Unit - II

Concept of Part & Machine Tool Accuracy: Specification of accuracy of parts and assemblies, accuracy of machine tools, alignment testing of machine tools.

Errors during Machining: Errors due to compliance of machine-fixture-tool-work piece (MFTW) System, theory of location, location errors, errors due to geometric inaccuracy of machine tool, errors due to tool wear, errors due to thermal effects, errors due to clamping, Statistical methods of accuracy analysis.

Unit - III

Surface Roughness: Definition and Measurement, Surface roughness indicators (CLA, RMS etc.) and their comparison, influence of machining conditions, methods of obtaining high quality surfaces, Lapping, Honing, Super-Finishing and Burnishing processes.

Unit – IV

Fundamentals of Nanotechnology: Introduction to Nanotechnology, System of Nanometer accuracies – Mechanism of Metal Processing – Nano Physical processing of atomic bit units. Nano Technology and Electro-chemical atomic bit processing. Concept of Nano-Metrology.

: RECOMMENDED BOOKS: 

1. R.L. Murthy, “Precision Engineering in manufacturing”, New Age International Publishers.

2. J.L. Gadjala, “Dimensional Control in Precision Manufacturing”, McGraw Hill Publishers
3. Debitson A., “Hand book of Precision Engineering”
4. J.A. McGeough, “Advanced methods of machining”, Chapman and Hall, London, 1988
5. V.Kovan, “Fundamentals of Process Engineering”, Foreign Languages Publishing House, Moscow
6. Norio Taniguchi, “Nano-Technology”, Oxford University Press.
7. S.K. Kulkarni, “Nanotechnology-Principles”, Capital Publishing Company.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT-111
	SUSTAINABLE MANUFACTURING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the importance of sustainable manufacturing and renewable energy sources to achieve Green Manufacturing.

	Course Outcomes

	CO1
	Understand the concepts of sustainable manufacturing relates to current technologies and manufacturing decisions.

	CO2
	Perform carbon footprint analysis and Life Cycle Assessment (LCA) specific to manufacturing systems and processes.

	CO3
	Develop Green Manufacturing process, Lean Manufacturing.

	CO4
	Evaluate the economics and environmental impact of sustainable manufacturing 


Unit - I
Introduction: Concept of sustainability, manufacturing, operations, processes, practices, Resources in manufacturing, five Ms, system approach to manufacturing, Basic experimental design, factor identification, quantification, comparison, Motivations and Barriers to Green Manufacturing, Environmental Impact of Manufacturing, Strategies for Green Manufacturing. Metrics for Green Manufacturing, Metrics Development Methodologies.

Unit - II

Management of waste & Pollution: Types, sources and nature of wastes, waste processing, green processing & engineering operations, Energy recovery, and 3 R & 6 R principles. Types of pollution and management:- Anti pollution approaches & guide lines.

Environment friendly materials: Materials for sustainability, eco-friendly and new age energy efficient and smart materials, alternative manufacturing practices, materials and selection of manufacturing processes, control on use of renewable materials, Bio-degradable materials recycling of materials.

Unit - III

Sustainable Manufacturing Tools: Principles of green manufacturing and its efficiency, Green manufacturing and sustainability, System model architecture and module, Design and planning, control or tools for green manufacturing (Qualitative Analysis), Consumption Analysis, Life Cycle Analysis, Efficiency, Sustainability tools. Standards for green manufacturing (ISO 14000 and OHSAS 18000), Waste stream mapping and application, Design for environment and for sustainability – Discuss the Product Life Cycle of manufactured goods.

Unit – IV
Life Cycle Analysis: Remanufacture and disposal, Tools for LCA, Optimization for achieving sustainability in unit manufacturing, Green manufacturing Lean models, value analysis, carbon footprint, analysis for carbon footprint Green manufacturing: sustainability framework Green manufacturing techniques: factors effecting sustainability.

Green manufacturing techniques: Dry and near-dry machining, edible oil based cutting fluids Green manufacturing techniques: cryogenic machining for eco-efficiency Green manufacturing, Lean manufacturing, Lean techniques for green manufacturing Waste assessment and strategie4s for waste reduction in green manufacturing, Reconfigurable manufacturing systems.
RECOMMENDED BOOKS: 

1. Montgomery Douglas, 2017. Design of Experiments, John Wiley and Sons, Inc.

2. Dornfeld, D.A. ed., 2012. Green manufacturing: Fundamentals and applications. Springer Science & Business Media.

3. Ashby, M.F. Materials and the environment: eco- informed material choice. Elsevier, 2012.

4. Klemes, J., 2011. Sustainability in the process industry. McGraw-Hill. 2011

5. M.Karpagam, GeethaJaikumar, Green Management, Ane Books Pvt. Ltd. 2010

6. M.K. Ghosh Roy, Design for Environment: A guide to sustainable Product Development Sustainable Development, Ane Books Pvt.Ltd, 2009.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTIP-111 A
	PRODUCT DESIGN AND DEVELOPMENT

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The objective of the course is to understand about the product design and developments with inputs from aesthetics, ergonomics, design for manufacturing ease and cost effectiveness apart from reliability and durability and other considerations.

	Course Outcomes

	CO1
	Students will be able to describe the concept of product design, design considerations, design practiced by the industry, production and marketing, and aesthetics.

	CO2
	Students will be able to explain and apply theoretically the detailed fundamental approach to several primary processes and design guidelines for manufacturing, assembly and environment.

	CO3
	Students will be able to apply the human factor engineering concepts in their daily routine activities and workplace and explain the concept of value engineering.

	CO4
	Students will be able todescribe the modern approaches to product design, concept of product development and its manufacturing and economic aspects. 


UNIT-I

INTRODUCTION: Introduction to product design, Design by evolution and innovation, Essential factors of product design, Production consumption cycle, Flow and value addition in production consumption cycle, Morphology of design.

PRODUCT DESIGN PRACTICE AND INDUSTRY: Product strategies, Time to market, Analysis of the product, Basic design considerations, Role of aesthetics in product design.

UNIT-II

DESIGN FOR MANUFACTURE AND ASSEMBLY: Overview and motivation, Basic method: Design guidelines: Design for assembly, Design for piece part production, Advanced method: Manufacturing cost analysis, cost driver modeling, Critique for design for assembly method. 

DESIGN FOR THE ENVIRONMENT: Environmental objectives, Basic DFE methods, Design guidelines, Life cycle assessment, Techniques to reduce environmental impact.

UNIT-III

HUMAN ENGINEERING CONSIDERATIONS IN PRODUCT DESIGN: Human being as applicator of forces, Anthropometry, the design of controls, the design of displays, Man/Machine information exchange, Workplace layout from ergonomic considerations.

VALUE ENGINEERING: Value, Nature and measurement of value, Maximum value, Normal degree of value, Importance of value, value analysis job plan, creativity, steps to problem solving and value analysis, value analysis tests, value engineering idea generation check list, Cost reduction through value engineering-case study, materials and process selection in value engineering. 

UNIT-IV

MODERN APPROACHES TO PRODUCT DESIGN: Concurrent design, Quality function deployment (QFD), Rapid prototyping, 3D printing, Introduction to 4D printing.

PRODUCT DEVELOPMENT: A modern product development process,  reverse engineering and redesign product development process, product life cycle, product development teams, Product development planning, Manufacturing & economic aspects of product development. 

RECOMMENDED BOOKS:
1. Kail T Ulrich and Steven D Eppinger, “Product Design and Development, TMH. 

2. AK Chitale and Gupta, “Product Design and Engineering, PHI. 

3. Niebel& Draper, “Product Design and Process Engineering”, McGraw-Hill.

4. Kevin Otto & Kristin Wood, “Product Design-Techniques in reverse engineering and new product development” Pearson.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units).

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTRM-111 A
	RESEARCH METHODOLOGY AND IPR

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	2
	60
	40
	100
	3

	Objective
	The objective of this course is to make the students capable of formulating the research problems/ proposals and get aware about the intellectual property and patent laws.

	Course Outcomes

	CO 1
	Student will be able to explain the criteria of research, approaches and instruments used for the solution of research problem.

	CO 2
	Student will be able to formulate a research problem and construct a research proposal.

	CO 3
	Student will be able explain the Patents, Designs, Trade and Copyright information.

	CO 4
	Student will be able to describe the concept of Patent Rights, Licensing and transfer of technology and able to apply the knowledge in new developments in IPR. 


Unit-I

Meaning of research problem, Sources of research problem, Criteria, characteristics of a good research problem, Errors in selecting a research problem, Scope and objectives of research problem. Approaches of investigation of solutions for research problem, data collection, analysis, interpretation, Necessary instrumentations. 

Unit-II

 Effective literature studies approaches, analysis Plagiarism, Research ethics, Effective technical writing, how to write report, paper. Developing a Research Proposal, Format of research proposal, a presentation and assessment by a review committee.

Unit-III

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and Development: technological research, innovation, patenting, development. International Scenario: International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under PCT. 

Unit-IV

Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information and databases. Geographical Indications. New Developments in IPR: Administration of Patent System. New developments in IPR; IPR of Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and Institutions.

RECOMMENDED BOOKS:
1. Stuart Melville and Wayne Goddard, “Research methodology: An introduction for science & engineering students” Kenwyn, South Africa : Juta &​ Co. Ltd., 1996
2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction” Juta Academic; 2nd edition (April 28, 2004)
3. Ranjit Kumar, “Research Methodology: A Step by Step Guide for beginners” SAGE Publications Ltd; 4th Edition
4. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd, 2007. 

5. Mayall, “Industrial Design”, McGraw Hill, 1992. 

6. Niebel, “Product Design”, McGraw Hill, 1974. 

7. Asimov, “Introduction to Design”, Prentice Hall, 1962. 

8. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in New Technological Age”, Aspen Publishers; Revised edition (July 25, 2007) 

9. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT-113
	ADVANCED MANUFACTURING LAB

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Practical
	Total
	Time

	0
	0
	4
	2
	-
	40
	60
	100
	3 hrs

	Objective
	To make the students understand the different type of machines and manufacturing techniques in production industries.

	Course Outcomes

	CO1
	To practice on CNC & milling machine.



	CO2
	To perform MRR, TWR & Surface roughness using NCM.

	CO3
	To study surface roughness of material at different parameters.

	CO4
	To know about rapid prototyping.


List of Experiments:

1. To study the tool wear & surface finish measurement during machining.

2. Determination of Cutting Forces during milling using Milling Tool Dynamometer.

3. Determination of Chip reduction coefficient during machining process.

4. To study & exercise of cutting Gear on Milling Machine using Indexing Head.

5. To study & experiment with NDT Techniques.

6. To study and observe various stages of casting in a Sand Casting Process.

7. To study & conduct exercises on Non-Conventional Machines.

8. Experimental study of MRR, Tool Wear Rate & Surface Roughness on Non-Conventional Machines.

9. To study the constructional details and working of CNC Lathe. 

10. To study the variation of surface roughness with different speed and feed during machining process.

11. To study & manufacturing of simple components using 3D Printer.

12. To study the constructional details and working of CNC Milling.

13. To study & conduct exercise on Surface Roughness tester.

14. Introduction of Tool and Cutter Grinding machine.

Note: At least eight experiments should be performed from the above list. 

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAMT–115


	MECHATRONICS LAB

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor

Test
	Practical
	Total
	Time

	0
	0
	4
	2
	-
	40
	60
	100
	3 hrs

	Objective
	To practice on electrical circuits, hydraulic & pneumatic systems and PLC’s for their practical implications.

	Course Outcomes

	CO1
	To understand the PLC using PLC simulators.

	CO2
	To demonstrate and actuate the positioning using sensors, actuators and programming.

	CO3
	To understand the designs of Mechatronics systems with the help of PLC etc.

	CO4
	To design and test on hydraulic and pneumatic circuits.


List of Experiments:

1. To study and conduct the exercises on speed control of Stepper & Induction Motor.

2. To study the various valves & cylinders in Hydraulic Kits for various operations.

3. To study the various valves & cylinders in Pneumatic Kits for various operations.

4. To study and conduct exercises on PLC Simulator.

5. To study and conduct exercises on control of conveyor through programming using sensors.

6. To study the automatic door opening & closing system using PLC

7. To study & conduct exercises of PLC for Traffic Light Control.

8. To study the various sensors & transducers used in automotives

9. Design and testing of hydraulic circuits such as

i) Pressure control

ii) Flow control

iii) Direction control

10. Design and testing of pneumatic circuits such as

i. Pressure control

ii. Flow control

iii. Direction control

iv. Circuits with logic controls

v. Circuits with timers

vi. Circuits with multiple cylinder sequences in Pneumatic & Electro pneumatic Trainer.   

Note: At least eight experiments should be performed from the above list. 
Audit Course-I

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAD-101 A
	ENGLISH FOR RESEARCH PAPER WRITING

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	Objective
	The objective of this course is to impart the knowledge of English for research paper writing.

	Course Outcomes

	CO1
	To understand that how to improve writing skills and level of readability.

	CO2
	To Learn about what to write in each section.

	CO3
	To understand the skills needed when writing a title.

	CO4
	To learn the skills required in writing the results, discussion and conclusions.


Unit-I
Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness 
Unit-II
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and Plagiarism, Sections of a Paper, Abstracts. Introduction.
Unit-III
Review of the Literature, Methods, Results, Discussion, Conclusions, the Final Check. Key skills needed when writing a Title, key skills needed when writing an abstract, key skills needed when writing an Introduction, skills needed when writing a Review of the Literature.

Unit-IV
Skills needed when writing the Methods, skills needed when writing the Results, skills needed when writing the Discussion, skills needed when writing the Conclusions, Useful phrases, how to ensure paper is as good as it could possibly be the first- time submission.

RECOMMENDED BOOKS: 
1. Goldbort R, “Writing for Science”, Yale University Press (available on Google Books) 
2. Day R, “How to Write and Publish a Scientific Paper”, Cambridge University Press 
3. Highman N, “Handbook of Writing for the Mathematical Sciences”, SIAM. Highman’s book. 
4. Adrian Wallwork, “English for Writing Research Papers”, Springer New York Dordrecht Heidelberg London, 2011 

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAD-103 A
	DISASTER MANAGEMENT

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	Objective
	The objective of this course is to impart the knowledge of disasters management.

	Course Outcomes

	CO1
	To demonstrate a critical understanding of key concepts in disaster risk reduction and humanitarian response. 

	CO2
	To critically evaluate disaster risk reduction and humanitarian response policy and practice from multiple perspectives. 

	CO3
	To develop an understanding of standards of humanitarian response and practical relevance in specific types of disasters and conflict situations. 

	CO4
	To critically understand the strengths and weaknesses of disaster management approaches, planning and programming in different countries, particularly their home country or the countries they work in.


Unit-I
Disaster: Definition, Factors and Significance; Difference between Hazard and Disaster; Natural and Manmade Disasters: Difference, Nature, Types and Magnitude. 

Unit-II
Repercussions of Disasters and Hazards: Economic Damage, Loss of Human and Animal Life, Destruction of Ecosystem. 

Natural Disasters: Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts and Famines, Landslides and Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks and Spills, Outbreaks of Disease and Epidemics, War and Conflicts. 

Unit-III
Study of Seismic Zones; Areas Prone to Floods and Droughts, Landslides and Avalanches; Areas Prone To Cyclonic and Coastal Hazards with Special Reference to Tsunami; Post-Disaster Diseases and Epidemics.

Preparedness: Monitoring of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk: Application of Remote Sensing, Data From Meteorological and other Agencies, Media Reports: Governmental and Community Preparedness. 

Unit-IV
Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk Situation. Techniques of Risk Assessment, Global Co-Operation in Risk Assessment and Warning, People’s Participation in Risk Assessment. Strategies for Survival. 

Meaning, Concept and Strategies of Disaster Mitigation, Emerging Trends in Mitigation. Structural Mitigation and Non-Structural Mitigation, Programs of Disaster Mitigation in India.

RECOMMENDED BOOKS:
1. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and strategies “’New Royal book Company. 
2. Sahni, Pardeep (Eds.),” Disaster Mitigation Experiences and Reflections”, Prentice Hall of India, New Delhi. 
3. Goel S. L., “Disaster Administration and Management Text and Case Studies”, Deep & Deep Publication Pvt. Ltd., New Delhi. 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAD-105 A
	SANSKRIT FOR TECHNICAL KNOWLEDGE

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	

	Objective
	The objective of this course is to understand basic Sanskrit Language and Ancient Sanskrit literature related to science & technology.

	Course Outcomes

	CO1
	Students will get a working knowledge in illustrious Sanskrit, the scientific language of the world.

	CO2
	Learning of Sanskrit to improve brain functioning.

	CO3
	Learning of Sanskrit to develop the logic in mathematics, science & other subjects enhancing the memory power.

	CO4
	The engineering scholars equipped with Sanskrit will be able to explore the huge knowledge from ancient literature.


Unit-I
Alphabets in Sanskrit, Past/Present/Future Tense, Simple Sentences  
Unit-II
Order, 
Introduction of roots, Technical information about Sanskrit Literature 
Unit-III
Technical concepts of Engineering-Electrical, Mechanical, Architecture, Mathematics

RECOMMENDED BOOKS: 
1. Dr.Vishwas, “Abhyaspustakam” Samskrita-Bharti Publication, New Delhi 
2. VempatiKutumbshastri, Rashtriya Sanskrit Sansthanam “Teach Yourself Sanskrit” PrathamaDeeksha-, New Delhi Publication  
3. Suresh Soni, “India’s Glorious Scientific Tradition” Ocean books (P) Ltd., New Delhi. 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - I
	MTAD-107 A
	VALUE EDUCATION

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	

	Objective
	The objective of this course is to understand value education, self-development, Imbibe good values in students and Let them know about the importance of character building.

	Course Outcomes

	CO1
	To get knowledge of self-development.

	CO2
	To learn the importance of Human values.

	CO3
	To develop the overall personality.

	CO4
	To know about the importance of character.


Unit-I
Values and self-development –Social values and individual attitudes. Work ethics, Indian vision of humanism. Moral and non- moral valuation. Standards and principles. Value judgments.

Unit-II
Importance of cultivation of values. Sense of duty. Devotion, Self-reliance. Confidence, Concentration. Truthfulness, Cleanliness. Honesty, Humanity. Power of faith, National Unity. Patriotism. Love for nature, Discipline 

Unit-III
Personality and Behavior Development - Soul and Scientific attitude. Positive Thinking. Integrity and discipline. Punctuality, Love and Kindness. Avoid fault Thinking. Free from anger, Dignity of labour. Universal brotherhood and religious tolerance. True friendship. Happiness Vs suffering, love for truth. Aware of self-destructive habits. Association and Cooperation. Doing best for saving nature 

Unit-IV
Character and Competence –Holy books vs Blind faith. Self-management and Good health. Science of reincarnation. Equality, Nonviolence, Humility, Role of Women. All religions and same message. Mind your Mind, Self-control. Honesty, studying effectively  

RECOMMENDED BOOKS: 
1. Chakroborty, S.K. “Values and Ethics for organizations Theory and practice”, Oxford University Press, New Delhi  

Second Semester

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester – II

	MTAMT–102
	CNC TECHNOLOGY and PROGRAMMING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the fundamentals of the CNC technology and programming methods in CNC machines.

	Course Outcomes

	CO1
	Apply/develop solutions or to do research in the areas of design and simulation in Mechanical Engineering.

	CO2
	Compute the capabilities in CNC programming.

	CO3
	Formulate relevant research problems; conduct experimental and/or analytical study and analyzing results with modern mathematical / scientific methods and use of software tools.

	CO4
	Demonstrate the advances of CAM Programming in Lathes and milling machines.

	CO5
	Demonstrate the Advances in CNC Machines.

	CO6
	Analyze the CNC Machining Process Improvements.


Unit – I

Basic Fundamentals: Introduction, need of CNC Machines, NC & DNC systems, machining: Axis standards, Coordinate systems, CNC machine motions. CNC hardware basics: Structure, Drives, Actuation systems, Sensors and Feedback devices, Applications of CNC machines in manufacturing, advantages of CNC machines.
Unit – II
Programming fundamentals: Coding standards, Preparatory functions, Miscellaneous functions. Programming features: Tool length and radius compensation, Tool nose radius compensation, Canned cycles, branching logics, Thread cutting, Cut planning etc. fundamentals and programming of CNC turning center and CNC machining center.

Free form machining and Feature Based Machining using MASTER CAM, CATIA software. Comparison of different Tool-path strategies in MASTERCAM and CATIA software, knowledge-based machining in CAM Software.

Unit – III

CNC Tooling: Tooling requirement of CNC Machines, ISO specification of Cutting Tools, Cutting tool material and characteristics, turning tool geometry, Tooling system for turning, milling and wire cut EDM, Tool presetting, Automatic tool changers, Work holding devices, effects of machining parameters on Tool life, Tool wear and performance.

Unit – IV

Advances in CNC Machines: Multitasking Machines, Turn Mill, Mill Turn, Multi-axis machining, Parallel Kinematic Machine Tools Improve Machining Productivity through Dynamic analysis and Simulation.

CNC Machining Process Improvements: In-process assessment of the condition of tools, work pieces, cutting processes, and machine tools; sensors and signal processing for machining monitoring: Case study of monitoring and control in other manufacturing processes.
RECOMMENDED BOOKS: 

1. Jon S. Stenerson, Kelly Curran, “Computer Numerical Control: Operation and Programming”, Prentice Hall, 3rd edition 2007.
2. Mattson Mike,” CNC Programming: Principles & Applications”, Cengage learning, 1st edition 2013.
3. Fitzpatrick, “Machining and CNC Technology”, McGraw-Hill Higher Education, 3rd edition 2013.
4. Michael J. Peterson, “CNC Programming: Basics & Tutorial Textbook”, Create Space Independent Publishing Platform, 1st edition 2008.

5. Peter Smid, “CNC Tips and Techniques: A Reader for Programmers”, Industrial Press Inc., 1st edition 2013.

6. Ashok Kumar Singh, “CNC Programming”, Vayu Education of India.
7. Binit Kumar Jha, “CNC Programming”, Vikas Publishing House.

8. M. Adithan, B.S. Pabla, “CNC Machines”, New Age International Publishers

9. S.K. Sinha “CNC Programming” Galgotia Publishing House.

10. Pawan Kumar Negi, Mangey Ram & O.P. Yadav, “Basics of CNC Programming”, River Pub.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester – II

	MTAMT–104
	ROBOTICS and AUTOMATION

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To introduce the concepts of advanced automation functions, transfer lines, robots and robotic work-cells and application of robot programming in industrial field.

	Course Outcomes

	CO1
	Understand and discuss the concepts of advanced automation functions.

	CO2
	Understand the process of assembly automation including transfer lines.

	CO3
	Understand the robotics and its application areas in industrial automation.

	CO4
	Understand robot anatomy and basic components in a robotic work cell including actuators and sensor systems.

	CO5
	Understand the robot programming concept.


Unit - I

Automated Manufacturing Systems: Fixed/ Programmable/ Flexible Automation, need; Basic elements of automated systems- program and control; advanced automation functions, Levels of automation, industrial control systems in process and discrete manufacturing industries, Continuous and discrete control; Low cost automation, Economic and social aspects of automation.

Transfer Lines: Fundamentals, Configurations, Transfer Mechanisms, Storage buffers, control, applications; Analysis of transfer lines with and without storage buffers.

Unit - II

Assembly Automation: Types and configurations, Parts delivery at workstations- Various vibratory and non-vibratory devices for feeding and orientation, Calculations of feeding rates, Cycle time for single station assembly machines and partially automated systems; Product design for automated assembly.

Unit - III

Fundamentals of Industrial Robots: Specifications and Characteristics, Basic components, configurations, Criteria for selection, various industrial applications. Robotic Controls Systems: Drives, Robot Motions, Actuators, Power transmission systems; Robot controllers, Dynamic properties of robots- stability, control resolution, spatial resolution, accuracy, repeatability, compliance.

Unit - IV

Robotic End Effectors and Sensors: Transducers and sensors- sensors in robotics and their classification, Touch (Tactile) sensors, proximity and range sensors, force and torque sensing, End Effectors- Types, Grippers, Various process tools as end effectors; Robot-End effectors interface, Active and passive compliance, Gripper selection and design

Robot Programming: Lead through method, Robot program as a path in space, Methods of defining positions in space, Motion interpolation, branching; Textual robot programming languages. 

RECOMMENDED BOOKS:

1. Groover, M.P., (2004), “Automation, Production Systems & Computer Integrated Manufacturing” 2/e, (Pearson Edu.) 
2. Niku, Saeed B. (2002), “Introduction to Robotics, Analysis, Systems & Applications”, PHI  
3. Morris, S.Brian (1994), “Automated Manufacturing Systems”, McGraw Hill
4. Schilling, Robert J.(2004), “Fundamentals of Robotics, Analysis & Control”, Prentice Hall of India 
5. “Industrial Robotics, Technology, Programming & Applications”, Groover M.P., Weiss, M. Nagel, R.N. &Odrey, N.G. Ashish Dutta, Tata McGraw Hill Education Pvt. Ltd. New Delhi
6. “Robot Technology Fundamentals”, Keramas, James G., Thomson Learning- Delmar

7. Robotics by AppuuKuttan K. K., I K Internationals.
8. Introduction to Robotics by S K Saha, New York, McGraw Hill.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
Programme Elective - III
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT–106
	ADDITIVE MANUFACTURING

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	3
	0
	0
	3
	60
	40
	100
	3

	Objective
	To educate students with fundamental and advanced knowledge in the field of additive manufacturing technology and the industrial applications in various fields.

	Course Outcomes

	CO1
	Understand the development of RPT and its terminology, Advantage and Limitations of RPT

	CO2
	Understand mechanism involved in stereo lithography apparatus system, and terminated object manufacturing, fused deposition modelling and their applications.

	CO3
	Understand mechanism in selective laser interims and its application. Understand the importance of Rapid tooling 

	CO4
	Recognize various types of file format and slicing methods in RP and various software available to convert 3D models.

	CO5
	Apply RPT in various fields like Engineering, jewellery, medical and Bio-Medical Engineering


UNIT – I

Introduction: Overview, History, need & classification of additive manufacturing process, fundamentals of Rapid Prototyping, Advantage and Limitations of Rapid Prototyping, commonly used terms, Classification of RP process, Rapid prototyping process chain: Fundamental Automated processes, process chain.

UNIT – II

Liquid based rapid prototyping systems: Stereo lithography apparatus (SLA): Models and Specifications, process, working principle, photopolymers, photo polymerization, layering technology, laser and laser scanning, applications, advantages and disadvantages, case studies. Solid ground curing (SGC): Models and specifications, process, working principal, applications, advantages and disadvantages.

Solid based rapid prototyping systems: Laminated object manufacturing (LOM): Models and specifications, process, working principle, applications, advantage and disadvantage, case studies. Fused deposition modeling (FDM): Models and specifications, process, working principle, applications, advantages and disadvantages.

UNIT – III

Rapid Tooling: introduction to rapid tooling (RT), conventional tooling vsRt, need for RT. Rapid Tooling classification: indirect Rapid Tooling methods: spray metal Deposition, RTV Epoxy Tools, ceramic tools, investments casting, spin casting, die casting sand casting, 3D keltool process. Direct Rapid Tooling: Direct AIM, LOM Tools, DTM Rapid Tool Process, EOS Direct Tool process and Direct Metal Tooling using 3DP.

Rapid prototyping Data Formats & Software’s: STL format, STL file problems, consequence of Building Valid and invalid tessellated models, STL file Repairs: Generic Solution, other Translators, newly proposed formats. Features of various RP software’s like Magic’s, Mimics, Solid view, view expert, 3D view, velocity 2, Rhino, STL view 3 data expert and 3 D Doctor.

UNIT – IV

RP Applications:  Application- Material Relationship, application in design, application in engineering, analysis and planning, aerospace industry, automatic industry, jewelry industry, coin industry, GIS application, Arts and Architecture. RP medical and Bioengineering Application: planning and simulation of complex surgery, customized implant and prosthesis, design and production of medical devices, forensic science and anthropology, visualization of bio-molecules.

RECOMMENDED BOOKS:

1. Chua C.K., Leong K.F and Lim C.S Rapid prototyping: principles an application, world scientific publication, 3rd Ed., 2010
2. D.T Pham and S.S Dimov, “Rapid manufacturing”, Springer, 2001
3. Paul F. Jacobs,” Rapid Prototyping and manufacturing”- ASME press, 1996
4. Ian Gibson, Davin Rosen, Brent Stucker, “Additive manufacturing Technologies, Springer, 2nd Ed, 2014.
5. Rapid Prototyping: Principles and Applications- Chua C.K., Leong K.F. and LIM C.S, World scientific publications, Third Edition, 2010
6. Rapid Prototyping – M. Adithan, Atlantic Publishers & Distributors.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT–108
	OPTIMIZATION TECHNIQUES

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand Linear & Non-Linear Programming, Constrained, Unconstrained & Advanced optimization techniques for solving the Industrial Problems.

	Course Outcomes

	CO1
	Formulate a design task as optimization problem.

	CO2
	Identify constrained & unconstrained optimization problems and solve using corresponding methods.

	CO3
	Solve the various optimization problems using special methods.

	CO4
	How to use the advanced optimization techniques to solve a problem.


Unit - I

Introduction to Optimization: Need for optimization and historical development, engineering applications of optimization, Terminology, Optimization problem statement, Iterative optimization, Existence and uniqueness of solutions, Necessary and sufficient conditions.

Unit - II

Unconstrained Optimization Techniques: General principles of optimization; Problem formulation & their classifications; Single variable and multivariable optimization; Techniques of unconstrained minimization – Golden section, Random, pattern and gradient search methods; Interpolation methods.

Unit – III

Constrained Optimization Techniques: Optimization with equality and inequality constraints; Direct methods; Indirect methods using penalty functions, Lagrange multipliers; Geometric programming.

Unit - IV

Advanced Optimization Techniques: Multi stage optimization – dynamic programming; stochastic programming; Multi objective optimization, Genetic algorithms and Simulated Annealing technique; Neural network & Fuzzy logic principles in optimization.

RECOMMENDED BOOKS: 

1. Rao, Singaresu, S., “Engineering Optimization – Theory & Practice”, New Age International (P) Limited, New Delhi, 2000.

2. Johnson Ray, C., “Optimum design of mechanical elements”, Wiley, John & Sons, 1990.

3. Kalyanamoy Deb, “Optimization for Engineering design algorithms and Examples”, Prentice Hall of India Pvt. 1995.

4. Goldberg, D.E., “Genetic algorithms in search, optimization and machine”, Barnen, Addison-Wesley, New York, 1989.

5. S.D. Sharma, “Operation Research” Khanna Publications.

6. Dawid Goldberg, “Genetic Algorithms” Pearson Publications.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTIP-106 A
	ADVANCED WELDING PROCESSES

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of the course is to impart the students with the knowledge of Welding metallurgy and welding processes.

	Course Outcomes

	CO1
	Students will be able to explain various Weld metallurgy and Weld arc characteristics.

	CO2
	Students will be able to describe various welding power sources and their applications.

	CO3
	Students will be able to explain electrode coatings and Metal transfer phenomenon in weld metal transfer.

	CO4
	Students will be able to explain the basics of Solid state welding processes and some of the latest welding techniques.


UNIT-I

WELDING METALLURGY: Introduction, Weld Metal Zone, Theory of solidification of metals and alloys, Homogeneous Nucleation, Heterogeneous Nucleation, Freezing of alloys, Epitaxial Solidification; Effect of Welding speed on Grain structure, Fusion boundary zone, Heat affected zone, Under bead zone, Grain Refined Zone, Partial transformed zone, Properties of HAZ 

WELDING ARC: Definition of Arc, Structure and characteristics, Arc efficiency, arc blow, Electrical Characteristics of arc, Types of Welding Arcs, mechanism of arc initiation and maintenance, role of electrode polarity on arc behaviour and arc stability, analysis of the arc. Arc length regulation in mechanized welding processes.
UNIT-II

WELDING POWER SOURCES: Requirement of an Arc welding power sources, basic characteristics of power sources for various arc welding processes, duty cycles, Selection of a static Volt-Ampere characteristic for a welding process, AC/DC welding power source, DC rectifiers, thyristor controlled rectifiers, transistorized units, inverter systems, Mathematical Problems on Static volt ampere characteristics

UNIT-III

COATED ELECTRODES: Electrode coatings, classification of coatings of electrodes for SMAW, SAW fluxes, role of flux ingredients and shielding gases, classification of solid and flux code wires.

METAL TRANSFER & MELTING RATE: Mechanism and types of metal transfer, forces affecting metal transfer, modes of metal transfer, metal transfer in various welding processes, effective of polarity on metal transfer and melting rate.

UNIT-IV

SOLID STATE WELDING: Theory and mechanism of solid state welding, techniques and scope of friction welding, diffusion welding, cold pressure welding and ultrasonic welding, high energy rate welding, analysis of the Process.

WELDING TECHNIQUES: Technique, scope and application of the electron beam and laser welding processes, under water welding - process & problem.

RECOMMENDED BOOKS:

1. Raymond Sacks, ―Welding: Principles & Practices‖ McGraw-Hill

2. R.S.Parmar, ―Welding processes & Technology‖, Khanna Publishers

3. R.S.Parmar, ―Welding Engineering & Technology‖, Khanna Publishers

4. S.V. Nandkarni, ―Modern Arc Welding Technology, Oxford & IBH publishing Co.

5. L.M.Gourd, ―Principles of Welding Technology‖, ELBS/ Edward Arnold.

6. Richard L. Little ―Welding & Welding Technology‖, Mc-Graw Hill.

7. Cary, Howard ―Modern Welding Technology‘, prentice Hall, 1998.

8. Rossi ―Welding Technology‖, Mc-Graw Hill.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units).
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTIP–108 A
	ADVANCED METAL CUTTING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of the course is to impart the students with the knowledge of advanced cutting tools, tools geometry, mechanisms and analysis.

	Course Outcomes

	CO1
	Students will be able to state various functional related to tools geometry.

	CO2
	Students will be able to analysis the fundamental factors affecting tool forces

	CO3
	Students will be able to calculate cutting tool life and mathematical modelling for wear.

	CO4
	Students will be able to describe abrasive machining and its process simulation. 


UNIT-I
Introduction system of Tool nomenclature, Tool Geometry, Mechanism of Chip formation and forces in orthogonal cutting, Merchant’s force diagram.    

Oblique Cutting: Normal chip reduction coefficient under oblique cutting, true shear angle, effective rake, influx region consideration for deformation, direction of maximum elongation, effect of cutting variables on chip reduction co-efficient, forces system in oblique cutting, effect of wear land on force system, force system in milling, effect of helix angle.   
UNIT-II
Fundamentals of Dynamometry, Theoretical determination of forces, angle relations, heat and temperature during metal cutting; distribution, measurement, analysis, theoretical estimation of work piece temperature, hot machining          

Fundamental factors, which effect tool forces: Correlation of standard mechanized test. (Abuladze –relation), nature of contact and stagnant phenomenon, rates of strains, shear strain and normal strain distributions, cutting variables on cutting forces.      

UNIT-III
Cutting Tools: Tools materials analysis of plastic failure (from stability criterion), Analysis failure by brittle fracture, wear of cutting tools, criterion, flank and crater wear analysis, optimum tool life, tool life equations, (Taylor’s woxenetc) Tool life test, machining optimization, predominant types of wear; abrasive, adhesive, diffusion wear models, wear measurements and techniques, Major Test of tool wear oxidative mathematical modelling for wear, test of machinability and influence of metallurgy on machinability. Economics of metal machining     

UNIT-IV
Abrasive Machining: Mechanics of grinding, cutting  action of grit, maximum grit chip thickness, energy and grit force temperature during grinding, wheel wear, grinding, process simulation, testing of grinding wheels, mechanics of lapping and honing, free body abrasion.   

RECOMMENDED BOOKS:
1. Sen& Bhattacharya, Principles of Machine tools, New Central Book Agency. 

2. Brown, Machining of Metals, Prentice Hall. 

3. Shaw, Principles of Metal cutting, Oxford I.B.H. 

4. Arshimov&Alekree, Metal cutting theory & Cutting tool design, MIR Publications. 

5. Machining Science & Application by Knowenberg Longman Press.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT-110
	COMPOSITE MATERIALS

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	3
	0
	0
	3
	60
	40
	100
	3

	Objective
	The main objective of this course is to impart the students with the knowledge of composites, its materials, analysis, fabrication, and performance analysis. 

	Course Outcomes

	CO1
	Students should be able to learn the classification and characteristics of composite materials.

	CO2
	Students should be able to understand about different fabrication techniques related to metal matrix composites.

	CO3
	Students should be able to understand about different fabrication techniques related to polymer matrix composites.

	CO4
	Student should be able to do the analyses of the composite materials under different loading conditions.


UNIT–I
INTRODUCTION: Definition – Classification and characteristics of Composite materials. Advantages and application of composites. Functional requirements of reinforcement and matrix. Effect of reinforcement (size, shape, distribution, volume fraction) on overall composite performance.
REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass fibers, carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle reinforcements. Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures, Iso-strain and Iso-stress conditions.  

UNIT – II
Manufacturing of Metal Matrix Composites: Casting – Solid State diffusion technique, Cladding – Hot isostatic pressing. Properties and applications. Manufacturing of Ceramic Matrix Composites: Liquid Metal Infiltration – Liquid phase sintering. Manufacturing of Carbon – Carbon composites: Knitting, Braiding, Weaving. Properties and applications, hybrid composites.

UNIT–III
Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and prepregs – hand layup method – Autoclave method – Filament winding method – Compression moulding – Reaction injection moulding. Properties and applications, advanced methods of composite fabrication.
UNIT – IV
Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum strain criteria, interacting failure criteria, hygrothermal failure. Laminate first play failure-insight strength; Laminate strength-ply discount truncated maximum strain criterion; strength design using caplet plots; stress concentrations.  

RECOMMENDED BOOKS:
1. R.W.Cahn, “Material Science and Technology” VCH, West Germany.  

2. WD Callister, Jr, “Materials Science and Engineering, An introduction” 

3. Balasubramaniam, “John Wiley & Sons”, NY, Indian edition, 2007.  

4. Lubin, “Hand Book of Composite Materials” 

5. K.K.Chawla, “Composite Materials” 

6. Deborah D.L. Chung, “Composite Materials Science and Applications”  

7. Danial Gay, Suong V. Hoa, and Stephen W. Tasi, “Composite Materials Design and Applications” 

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT–112
	DESIGN THINKING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of this course is to inculcate interdisciplinary engineering skills in students for taking real time engineering problem available in our society/ industry and to come-up with the grass root innovation, can be helpful to all level of human beings.

	Course Outcomes

	CO1
	Understand the importance of Design Thinking.

	CO2
	Evaluate the quality of your information and your emotions; keep thinking straight.

	CO3
	Identify skills and personality traits of successful problem solving.

	CO4
	Identify the significance of reverse Engineering to Understand products.

	CO5
	Draw technical drawing for design ideas


Unit - I

Introduction: Introduction, Need of Design Thinking, Traditional Problem solving versus Design Thinking, phases of Design Thinking, Tools for Design Thinking, Relevance of Design and Design Thinking in Engineering.

Process Of Design: Introduction- Product Life Cycle- Design Ethics- Design Process- Four Step- Five Step- Twelve Step- Creativity and Innovation in Design Process- Design limitation.

Unit - II

Generating and Developing Ideas: Introduction- Create Thinking- Generating Design Ideas- Lateral Thinking- Analogies- Brainstorming- Mind mapping- National Group Technique- Synectics- Development of work- Analytical Thinking- Group Activities Recommended.

Unit - III

Reverse Engineering: Introduction- Reverse Engineering Leads to New Understanding about Products- Reasons for Reverse Engineering- Reverse Engineering Process- Step by Step.

Unit - IV

Basics of Drawing to Develop Design Ideas: Introduction- Many Uses of Drawing- Communication through Drawing- Drawing Basis- Line- Shape/ From- Value- Color- texture- Practice using Auto CAD recommended.

RECOMMENDED BOOKS: 

1. John. R. Karsnitz, Stephen O’Brien and John P. Hutchinson, “Engineering Design”, Cengage learning (International edition) second Edition, 2013.
2. Yousef Haik and Tamer M. Shahin, “Engineering Design Process”, Cengage Learning.
3. H. S. Fogler and S. E. LeBlanc, Strategies for Creative Problem Solving, 2nd edition, Pearson, Upper Saddle River, NJ, 2008.
4. A. Whimbey and J. Lochhead, Problem solving & Comprehension, 6th edition, Lawrence Erlbaum, Mahwah, NJ
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTIP-112 A
	SEQUENCING AND SCHEDULING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of the course is to impart the students with the knowledge of different production and machine models of sequencing and scheduling.

	Course Outcomes

	CO1
	Students will be able to explain the concept of sequencing and scheduling.

	CO2
	Students will be able to practice for the extension of basic models and parallel machine models.

	CO3
	Students will be able to describe the concepts of the flow shop scheduling and practice for the flow shop scheduling models.

	CO4
	Students will be able to solve job shop problems and simulation models for dynamic job shop problem. 


UNIT – I

Single-Machine Sequencing: Introduction, Preliminaries, Problems without Due Dates, Problems with Due Dates.

Optimization Methods for the Single-Machine Problem: Introduction, Adjacent Pair-wise Interchange Methods, A Dynamic Programming Approach, Dominance Properties, A Branch and Bound Approach.

Earliness and Tardiness Costs: Introduction, Minimizing Deviations from a Common Due Date, The Restricted Version, Asymmetric Earliness and Tardiness Costs, Quadratic Costs, Job-Dependent Costs, Distinct Due Dates, Sequencing for Stochastic Scheduling.

UNIT – II

Extensions of the Basic Model: Introduction, Non-simultaneous Arrivals, Related Jobs, Sequence-Dependent Setup Times, Stochastic Models with Sequence-Dependent Setup Times.

Parallel machine models: Introduction, Minimizing the Make-span, Minimizing Total Flow time, Stochastic Models.

UNIT – III

Flow Shop Scheduling: Introduction, Permutation Schedules, The Two-Machine Problem, Special Cases of The Three-Machine Problem, Minimizing the Make span, Variations of the m-Machine Model, Stochastic flow shop scheduling.

UNIT - IV

The Job Shop Problem: Introduction, Types of Schedules, Schedule Generation, the Shifting Bottleneck Procedure, Neighborhood Search Heuristics.

Simulation Models for the Dynamic Job Shop: Introduction, Model Elements, Types of Dispatching Rules, Reducing Mean Flow-time, and Meeting Due Dates.

RECOMMENDED BOOKS:

1. Michael Pinedoo, Scheduling: theory, algorithms and systems, Prentice Hall, New Delhi, 1995.

2. King, J.R. Production planning and control, Pergamon International Library, 1975.

3. Kenneth R. Baker, Introduction to sequencing and scheduling, John Wiley and Sons, 1974.

4. Kenneth R. Baker and Dan Trietsch, Principles of sequencing and scheduling, John Wiley and Sons

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTIP-114 A
	QUALITY ENGINEERING AND MANAGEMENT

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of the course is to impart the students with the knowledge of quality tools and engineering for the improvement of product quality.

	Course Outcomes

	CO1
	Students will be able to explain the statistical concepts of quality and quality statistics. 

	CO2
	Students will be able to analyze the quality control charts in production process and practice for its use in problem solving.

	CO3
	Students will be able to explain the quality improvement tools.

	CO4
	Students will be able to describe ISO systems, failure analysis and testing.


Unit – I

Introduction to Quality: An Historical Overview: Defining Quality, the Total Quality System, Total Quality Management, Economics of Quality, Quality, Productivity, and Competitive Position, Quality Costs, Success Stories. Statistics for Quality: Variability in Populations, Some Definitions, Quality vs. Variability, Section I: Empirical Methods for Describing Populations, Section II: Mathematical Models for Describing Populations, Section III: Inference of Population Quality from a Sample.
Unit – II

Quality in Design: Planning for Quality, Product Planning, Product Design, Process Design. Quality in Production-Process Control I: Process Control, the Control Charts, Measurement Control Charts, Attribute Control Charts, Summary on Control Charts, Process Capability, Measurement System Analysis, Quality in Production-Process Control II: Derivation of Limits,Operating Characteristics of Control Charts, Measurement Control Charts for Special Situations.

Unit - III

Quality in Procurement: Importance of Quality in Supplies, Establishing a Good Supplier Relationship, Choosing and Certifying Suppliers, Specifying the Supplies Completely, Auditing the Supplier, Supply Chain Optimization Using Statistical Sampling for Acceptance. Continuous Improvement of Quality: The Need for Continuous Improvement, the Problem-Solving Methodology, Quality Improvement Tools, Lean Manufacturing.

Unit – IV

A System for Quality: The Systems Approach, Dr. Deming’s System, Dr.Juran’s System, Dr.Feigenbaum’s System, Baldrige Award Criteria, ISO 9000 Quality Management Systems, ISO 9001:2008 Requirements, The Six Sigma System.
RECOMMENDED BOOKS:

1. Grant &Leaveworth, Statistical Quality Control, McGraw Hill 

2. Juran, Quality Control Handbook, McGraw Hill.

3. Hansen, Quality Control, Prentice Hall 

4. A.V. Taylor, Total Quality Control, McGraw-Hill 

5. K.S. Krishnamoorthi, V. Ram Krishnamoorthi, A First Course in Quality Engineering: Integrating Statistical and Management Methods of Quality, Second Edition, CRC Press.
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weightage of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT–114


	CNC LAB

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor

Test
	Practical
	Total
	Time

	0
	0
	4
	2
	-
	40
	60
	100
	3 hrs

	Objective
	By undergoing this lab the students will learn to use the CNC machines efficiently for manufacturing desired products and also gains the knowledge of programming & tooling.

	Course Outcomes

	CO1
	To understand the importance of CNC Machines.

	CO2
	To understand the codes used in CNC Machines for programming.

	CO3
	To develop programming skills and create a component for required drawing and simulate the same with the available simulation software.

	CO4
	To design and generate various parts on CNC Machines.


List of Experiments:

1. Basics of CNC Programming & Simulation.

2. To generate a CNC codes program for a given drawing involving turning, facing and step turning and    simulate the program and perform the job on CNC Lathe. 

3. To generate a CNC code program for a given drawing involving taper turning, grooving, threading, drilling etc. and simulate the program and perform the job on CNC lathe. 

4. To study the CNC milling machine and generate the CNC codes for the given drawing and simulate the programs. 

5. To select optimum cutters, cutting and spindle speeds and other parameters of CNC Machine.

6. Setting up of work-piece zero position and machining in CNC Machine.

7. To setup cutting tools and part holding devices in CNC Machines.

8. Generation of Part-Programming through CAM Software.

9. Develop a part program for grooving and simulate on CNC Milling.

10. Develop a part program for drilling and simulate on CNC Milling.

11. Develop a part program for mirroring with subroutines and simulate.

12. Develop a part program for rectangular & circular pocketing and simulate.
Note: At least eight experiments should be performed from the above list. 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT–116


	ROBOTICS and AUTOMATION LAB

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor

Test
	Practical
	Total
	Time

	0
	0
	4
	2
	-
	40
	60
	100
	3 hrs

	Objective
	By undergoing this lab the students will learn to use the CNC machines efficiently for manufacturing desired products and also gains the knowledge of programming & tooling.

	Course Outcomes

	CO1
	To understand the importance of CNC Machines.

	CO2
	To understand the codes used in CNC Machines for programming.

	CO3
	To develop programming skills and create a component for required drawing and simulate the same with the available simulation software.

	CO4
	To design and generate various parts on CNC Machines.


List of Experiments:

1. To study the Robotic Arms and its configuration.

2. To study the Robotic End Effectors.

3. Design, modeling & analysis of two different types of Grippers.

4. To perform experiment on Robot Path Planning using Robotic Simulation Software

5. Inverse & Forward kinematics of Robot & validation using the software.

6. Study on Robot Programming.

7. Demonstration of Robot with two & three degree of freedom.

8. Setting robot for anyone industrial application after industrial visit.

9. To study the Logic Sensors and actuators using PLC 

10. To identify the various parts and front panel status indicator of the given PLC.

11. To develop/ test ladder program for Water Level Controller.

12. To develop/ test ladder program for Automated Car Parking.

Note: At least eight experiments should be performed from the above list. 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAMT-118
	
	MINI PROJECT

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Practical
	Total
	Time (Hrs.)

	0
	0
	4
	2
	-
	-
	100
	100
	3

	Objective
	
	In case of mini project, they will solve a live problem using software/analytical/computational tools or fabricate an experimental setup.



	Course Outcomes

	CO 1
	
	Students will learn to write technical reports.

	CO 2
	
	Students will develop skills to present and defend their work in front of technically qualified audience.


Students can take up small problems in the field of Manufacturing/Industrial and Production Engg. or related filed as mini project. It can be related to solution to an engineering problem, verification and analysis of experimental data available, conducting experiments on various engineering subjects, material characterization, studying a software tool for the solution of an engineering problem etc.

Students will be required to submit a brief synopsis of 3-4 pages related to the topic by the first week of September.

Audit Course-II

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAD- 102 A
	CONSTITUTION OF INDIA

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	

	Objective
	The main objective of the course is to impart the students with the knowledge of informing the twin themes of liberty and freedom from a civil rights perspective and to address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional role and entitlement to civil and economic rights as well as the emergence of nationhood in the early years of Indian nationalism. 

	Course Outcomes

	CO1
	To discuss the growth of the demand for civil rights in India for the bulk of Indians before the arrival of Gandhi in Indian politics. 

	CO2
	To discuss the intellectual origins of the framework of argument that informed the conceptualization of social reforms leading to revolution in India. 

	CO3
	To discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP] under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct elections through adult suffrage in the Indian Constitution. 

	CO4
	To discuss the passage of the Hindu Code Bill of 1956. 


Unit-I
History of Making of the Indian Constitution: History, Drafting Committee, (Composition & Working)

Philosophy of the Indian Constitution:  Preamble, Salient Features 

Unit-II
Contours of Constitutional Rights & Duties: Fundamental Rights , Right to Equality, Right to Freedom , Right against Exploitation , Right to Freedom of Religion, Cultural and Educational Rights , Right to Constitutional Remedies ,  Directive Principles of State Policy , Fundamental Duties. 

Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive, 
President, Governor, Council of Ministers, Judiciary, Appointment and Transfer of Judges, Qualifications. Powers and Functions  

Unit-III
Local Administration: District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of Elected Representative CEO of Municipal Corporation, Pachayati raj: Introduction, PRI: ZilaPachayat, Elected officials and their roles, CEO ZilaPachayat: Position and role. Block level: Organizational Hierarchy (Different departments), Village level: Role of Elected and Appointed officials, Importance of grass root democracy 

Unit-IV
Election Commission: Election Commission: Role and Functioning. Chief Election Commissioner and Election Commissioners. State Election Commission: Role and Functioning. Institute and Bodies for the welfare of SC/ST/OBC and women.  
RECOMMENDED BOOKS:
1. The Constitution of India, 1950 (Bare Act), Government Publication. 
2. Dr. S. N. Busi, Dr. B. R. Ambedkar, “framing of Indian Constitution”, 1st Edition, 2015. 
3. M. P. Jain, “Indian Constitution Law”, 7th Edn., Lexis Nexis, 2014. 
4. D.D. Basu, “Introduction to the Constitution of India”, Lexis Nexis, 2015. 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAD-104 A
	PEDAGOGY STUDIES

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	3

	Objective
	The main objective of the course is to review existing evidence on the review topic to inform programme design and policy making undertaken by the DfID, other agencies and researchers and Identify critical evidence gaps to guide the development.

	Course Outcomes

	CO1
	Understand the pedagogical practices being used by teachers in formal and informal classrooms in developing countries.

	CO2
	Become aware of the evidence on the effectiveness of these pedagogical practices, in different conditions and with different population of learners.

	CO3
	Understand the significance of teacher education (curriculum and practicum) and the school curriculum and guidance materials for effective pedagogy.


Unit-I

Introduction and Methodology: Aims and rationale, Policy background, Conceptual framework and terminology, Theories of learning, Curriculum, Teacher education, Conceptual framework, Research questions. Overview of methodology and Searching. 

Thematic overview: Pedagogical practices are being used by teachers in formal and informal classrooms in developing countries, Curriculum, Teacher education. 
Unit-II

Evidence on the effectiveness of pedagogical practices, Methodology for the in depth stage: quality assessment of included studies. How can teacher education (curriculum and practicum) and the school curriculum and guidance materials best support effective pedagogy? Theory of change. Strength and nature of the body of evidence for effective pedagogical practices. Pedagogic theory and pedagogical approaches. Teachers’ attitudes and beliefs and Pedagogic strategies. 

Unit-III

Professional development: alignment with classroom practices and follow-up support, Peer support, Support from the head teacher and the community. Curriculum and assessment, Barriers to learning: limited resources and large class sizes.

Unit-IV
Research gaps and future directions: Research design, Contexts, Pedagogy, Teacher education, Curriculum and assessment, Dissemination and research impact.

RECOMMENDED BOOKS:
1. Ackers J, Hardman F, “Classroom interaction in Kenyan primary schools”, Compare, 31 (2): 245-261. 
2. Agrawal M, “Curricular reform in schools: The importance of evaluation”, Journal of Curriculum Studies, 36 (3): 361-379. 
3. Akyeampong K, “Teacher training in Ghana - does it count? Multi-site teacher education research project (MUSTER) country report 1. London: DFID. 
4. Akyeampong K, Lussier K, Pryor J, Westbrook J, “Improving teaching and learning of basic maths and reading in Africa: Does teacher preparation count?” International Journal Educational Development, 33 (3): 272–282. 
5. Alexander RJ, “Culture and pedagogy: International comparisons in primary education”. Oxford and Boston: Blackwell. 
6. Chavan M, “Read India: A mass scale, rapid, ‘learning to read’ campaign”
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAD-106 A
	STRESS MANAGEMENT BY YOGA

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	   3

	

	Objective
	The main objective of the course is to achieve overall health of body and mind and to overcome stress

	Course Outcomes

	CO1
	Develop healthy mind in a healthy body thus improving social health. 

	CO2
	Improve efficiency 

	CO3
	Learn the Yogasan

	CO4
	Learn the Pranayam


Unit-I

Definitions of Eight parts of yog. ( Ashtanga )
Unit-II

Yam and Niyam. Do`s and Don’t’s in life. 

i) Ahinsa, satya, astheya, bramhacharya and aparigraha ii) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan

Unit-III

Asan and Pranayam

i) Various yog poses and their benefits for mind & body ii) Regularization of breathing techniques and its effects-Types of pranayam

RECOMMENDED BOOKS:
1. Janardan Swami YogabhyasiMandal, “Yogic Asanas for Group Tarining-Part-I” : Nagpur 
2. Swami Vivekananda, “Rajayoga or conquering the Internal Nature”  AdvaitaAshrama (Publication Department), Kolkata 
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - II
	MTAD-108 A
	PERSONALITY DEVELOPMENT THROUGH LIFE

ENLIGHTENMENT SKILLS

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	2
	0
	0
	-
	-
	100
	100
	   3

	Objective
	To learn to achieve the highest goal happily.
To become a person with stable mind, pleasing personality and determination.

To awaken wisdom in students.

	Course Outcomes

	CO1
	Students become aware about leadership.

	CO2
	Students will learn how to improve communication skills

	CO3
	Understand the team building and conflict

	CO4
	Student will learn how to manage the time.


Neetisatakam-Holistic development of personality

i) Verses- 19,20,21,22 (wisdom)

ii) Verses- 29,31,32 (pride & heroism)

iii) Verses- 26,28,63,65 (virtue)

iv) Verses- 52,53,59 (dont’s)

v)  Verses- 71,73,75,78 (do’s) 

Approach to day to day work and duties.

ShrimadBhagwadGeeta: Chapter 2-Verses 41, 47, 48,

Chapter 3-Verses 13, 21, 27, 35, 

Chapter 6-Verses 5, 13, 17, 23, 35,

Chapter 18-Verses 45, 46, 48.

Statements of basic knowledge.

ShrimadBhagwadGeeta: Chapter2-Verses 56, 62, 68

Chapter 12 -Verses 13, 14, 15, 16, 17, 18

Personality of Role model. ShrimadBhagwadGeeta:

Chapter 2-Verses 17, 

Chapter 3-Verses 36,37,42,

Chapter 4-Verses 18, 38,39

Chapter18 – Verses 37,38,63

RECOMMENDED BOOKS:
1. Swami Swarupananda, “Srimad Bhagavad Gita”  Advaita Ashram (PublicationDepartment), Kolkata

2. P.Gopinath, “Bhartrihari’s Three Satakam (Niti-sringar-vairagya) by, Rashtriya Sanskrit Sansthanam, New Delhi.
Third Semester

(Programme Elective - V)
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTIP–201 A
	ENTERPRISE RESOURCE PLANNING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	The main objective of the course is to impart the students with the knowledge of integrated applications to manage the business and automate many back office functions related to technology, services and human resources.

	Course Outcomes

	CO1
	Students will be able to explain the basic principles and models of an enterprise.

	CO2
	Students will be able to describe the concepts of technology and architecture in ERP.

	CO3
	Students will be able to analyze the ERP system packages.

	CO4
	Students will be able to address ERP procurement issues.


UNIT I

ENTERPRISE RESOURCE PLANNING: 
Introduction, Evolution of ERP, Principle of ERP, Enabling Technologies, ERP Characteristics, Features of ERP, The advantages of ERP, Reasons for the Failure of ERP Implementation, Risk and governance issues in an ERP,  ERP Framework, Business Blueprint, Business Engineering Vs. Business Process Re-Engineering, ERP Tools and Software, Demand Chain, Value Chain, and Supply Chain.

UNIT-II

ERP ARCHITECTURE: Need to Study ERP Architecture, Layered Architecture,Types of ERP Architecture:Two-tier Implementations,Three-tier Client/Server Implementations, Web-based architecture, Service-Oriented Architectures,Logical Architecture of an ERP System,Physical Architecture of an ERP System, Evaluation Framework for ERP Acquisition.
UNIT III

ERP PACKAGE INTEGRATION AND IMPLEMENTATION: ERP market, SAP, Peoplesoft, BAAN company, ORACLE corporation, A comparative assessment and selection of ERP packages and modules, Sales Force Automation, Integration of ERP, Integration of ERP and the Internet, ERP implementation strategies,Comparison of Big Bang vs. Phased Approach,Implementation Strategy in Small and Medium Enterprise, Post Implementation Issues.

UNIT IV
OVERVIEW OF ARCHITECTURE OF DIFFERENT ERP SOFTWARES:

Oracle overview, Architecture, A.I.M. and applications, SAP Software architecture overview, ERP before and after Y2K, Impact of Y2K on ERP Development, Risk and Governance Issues in an ERP

ERP MODULES: Finance module, Sales & Distribution module, Human Resources module, Plant Maintenance module, Quality Management module, Material management module, manufacturing management module.
RECOMMENDED BOOKS:

1. Sadagopan. S, ERP-A Managerial Perspective, Tata McGraw Hill,1999.

2. Jose Antonio Fernandez, the SAP R/3 Handbook, Tata McGraw Hill,1998.

3. Vinod Kumar Crag and N.K. Venkitakrishnan, Enterprise Resource Planning-    Concepts and Practice, Prentice Hall of India,1998. 

4. Garg&Venkitakrishnan, ERPWARE, ERP Implementation Framework, Prentice Hall,1999.

5. Thomas E Vollmann and BeryWhybark, Manufacturing and Control Systems, Galgothia Publications, 1998.

6. Alexis Leon, Enterprise resource planning, Tata Mcgraw-Hill

Note: The paper will have a total of NINE questions. Question No.1,which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all FourUnits). 

All questions will have equal weight of 12 marks.The student will attempt a total of FIVE questions, each of 12 marks.

Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTIP-203 A
	DESIGN OF EXPERIMENTS

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the various design of experiments techniques for optimization of problems.

	Course Outcomes

	CO1
	Students will be able to explain and implement the design of experiment and statistical Methods.

	CO2
	Students will be able to explain ANOVA and factorial design and fitting response curves and surfaces.

	CO3
	Students will be able to explain the application of Taguchi Method and testing of hypothesis

	CO4
	Students will be able to implement the Response Surface Methodology.


UNIT-I

Introduction to Designed Experiments:

Introduction: Strategy of experimentation, Some typical applications of experimental design, Basic principles, Guidelines for designing experiments, Using statistical design in experimentation, A Checklist for Planning experiments, Introduction to Minitab, Interface of Minitab, Customizing Minitab, Entering Data, Graphing Data, Printing Data and Graphs, Saving and Retrieving information.

Basic Statistical Methods: Introduction, Basic statistical concepts, Types of Data, Graphical Presentation of Data.

Descriptive Statistics: Measure of Location, Measure of Variation, The Normal Distribution, Counting, Minitab Commands to Calculate Descriptive Statistics.

Inferential Statistics: The Distribution of Sample Means (R Known), Confidence Interval for the Population Mean (σ Known), Hypothesis testing for one sample mean (σ Known), Hypothesis test for two sample means, Testing for Normality, Hypothesis test and Confidence Intervals with Minitab.
UNIT-II
Analysis of Variance:Introduction to Analysis of Variance, ANOVA assumptions and Validation, ANOVA Table, The sum of square approach to ANOVA calculations, Analysis of the fixed Effect model, Decomposition of the Total sum of squares. Statistical analysis, Estimation of the Model Parameters, Unbalanced Data, Model Accuracy Check, Practical interpretation of results. ANOVA with Minitab

Factorial Experiments:Basic definition and principles, Advantages of factorials, Two level factorial design, The 21 Factorial Experiment, The 22 Factorial Experiment, The 23 Factorial Design, Addition of Centre Cells to 2k Designs. General Procedure for Analysis of 2k designs. 2k Factorial Designs in Minitab. 
UNIT-III
Introduction to Taguchi Method: Introduction, Taguchi Quality loss function, Orthogonal Array, Properties of Orthogonal Array, Minimum number of experiments to be conducted, Static Problems, Dynamic Problems,Assumptions of the Taguchi method, Steps in Taguchi Method, Assessment of Factors and Interactions, Selection and Application of Orthogonal arrays, Data Analysis  from Taguchi Experiments, Variable Data with main factors only, Variable Data with Interactions, Attribute Data Analysis, Confirmation Experiment, Confidence Intervals, Robust Design Approach. Applications of Taguchi Method using Minitab.
UNIT-IV
Introduction to Response Surface Methodology:Introduction, Terms in Quadratic Models, The method of steepest ascent, Analysis of Second order response surfaces, Experimental design for fitting response surfaces, 2k Designs with Centers, 3k Factorial Designs, Box-Behnken Designs, Central Composite Designs, Analysis of Data from RSM Designs, Design Considerations for Response Surface Experiments. Response Surface Designs in Minitab.
RECOMMENDED BOOKS:
1. Douglas C Montgomery, Design and Analysis of Experiments, John Wiley

2. Paul G. Mathews, Design of Experiments with MINITAB, New Age International Publishers.

3. K. Krishnaiah, P. Shahabudeen, Applied Design of Experiments and Taguchi Methods, PHI.

4. Angela Dean and Daniel Voss, Design and Analysis of Experiments, Springer.

5. John P.W.M., Statistical Design and Analysis of Experiments, John Wiley

6. Montgomery D.C., Runger G. C., Introduction to Linear Regression Analysis, John   Wiley

7. Myres R.H. and Montgomery D.C., Response Surface Methodology Process and Product Optimization Using Designed Experiments, Wiley

8. G UNIPUB, White Plains, Introduction to Quality Engineering Taguchi, New York.

9. https://www.ee.iitb.ac.in/~apte/CV_PRA_TAGUCHI_INTRO.htm

10. www.ecs.umass.edu/mie/labs/mda/fea/sankar/chap2.html

Note: The paper will have a total of NINE questions. Question No.1, which is compulsory, shall be Objective Type and have contents from the entire syllabus (all Four Units). 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from eachunit.

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTIP–205 A
	STRATEGIC ENTREPRENEURSHIP

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To provide knowledge to the students about entrepreneurship concepts and various development programmes and policies.

	Course Outcomes

	CO1
	Students will be able identify small scale industries, scopes and the causes of their sickness.

	CO2
	Students will be able to explain the EDP and different government policies. 

	CO3
	Students will be able to explain the business incubations and its future perspectives.

	CO4
	Students will be able to describe E-business marketing and developments.


UNIT-I

Small Scale Industries: Definition and types of SSI’s; Role, scope and performance in national economy; Problems of small scale industries.          
Industrial Sickness: Definition; Causes of sickness; Indian scenario, Government help; Management strategies; Need for trained entrepreneurs   



UNIT-II

Entrepreneurship Development Programmes: Introduction, Origin of EDP’s , Organizations involved in EDP’s, Objectives of EDPs, Implementation of EDP’s, Short comings of EDP’s, Role in entrepreneurship development.

Step: Introduction, Origin, Status in India, Success and failure factors, Govt. polices and incentives, future prospects in India.



UNIT-III

Business Incubation: Introduction, Origin and development of business incubators in India and other countries, types of incubators, success parameters for a business incubator, Benefits to industries, institutes, government and society; future prospects. A few case studies (at least 2).

Project Management: Concept, Characteristics and Significance of Project Management. Components of Project Management. Project Life Cycle. Project Identification and Selection. Project Formulation and Appraisal.
UNIT-IV

Special Aspects of Entrepreneurship: Entrepreneurship, Social entrepreneurship, International entrepreneurship, Rural entrepreneurship, Community Development, Women entrepreneurship.  

Network Marketing: Introduction, E-business, E-commerce, E-auction, A basic internet e-business architecture, A multi-tier e-business architecture.     


RECOMMENDED BOOKS:
1. P.K. Gupta, Strategic Entrepreneurship, Everest Publishing House.

2. David Cleland, Project Management –Strategic Design and Implementation, McGraw Hill.

3. David H Holl, Entrepreneurship-New Venture Creation, Prentice Hall of India.

4. Steed & Steed, Sustainable Strategic Management, Prentice Hall of India.

5. Kotler, Marketing Management by Prentice Hall of India.

6. Tarek Khalil, Management of Technology, McGraw Hill.

7. Henry Steiner, Engineering Economic Principles, McGraw Hill.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
Open Electives

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTAMT-201 
	ARTIFICIAL INTELLIGENCE

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Total
	Time (Hrs.)

	3
	0
	0
	3
	60
	40
	100
	3

	Objective
	Study concept of artificial intelligence, overview of expert systems, the concepts AI in manufacturing problems. AI theory problems, problem spaces and search, Heuristic search technique and knowledge acquisition.

	Course Outcomes

	CO1
	Understand the AI concept

	CO2
	Understand various search methods

	CO3
	Use various knowledge representation methods

	CO4
	Use Prolog programming language using predicate logic


UNIT - I

Introduction & Overview: History, Definition of AI, Emulation of human cognitive process, intelligent agents- The concept of rationality, the nature of environments, the structure of agents. The AI problems, The Underlying Assumption, What Is an AI Techniques, The Level of The model, Criteria for success.

UNIT - II
Problems, State Space Search & Heuristic search Techniques: Defining The Problems as A State Space Search, Production systems, Production Characteristics, Production systems Characteristics, And Issues in the Design of search programs, Additional Problems. Generate – And -Test, Hill climbing, Best-First search, problem Reduction, Constraint satisfaction, Means-Ends Analysis.

UNIT - III
Knowledge Representation Issues: Representations and Mappings, Approaches to Knowledge Representation, Representation simple facts in Logic, Representing Instance and Isa Relationships, Computable Functions and Predicates, Resolution. Procedural versus Declarative knowledge, Logic Programming, Forward versus Backward Reasoning.
UNIT - IV
Symbolic and Statistical Reasoning: Introduction to Non-monotonic Reasoning, Logics for Non-Monotonic Reasoning. Probability and Bays’ Theorem, Certainty Factors and Rule-Base Systems, Bayesian Networks, Dempster Shafer theory, Fuzzy Logic.

RECOMMENDED BOOKS:

1. ” Artificial Intelligence”- By Elaine Rich and Kevin Knight (2nd Edition) Tata McGraw-Hill

2. ” Artificial Intelligence” - A Modern Approach, Stuart Russel, Peter Norvig, PHI

3. Donald A. Waterman, ‘A Guide to Expert Systems’, 2ndEdn.,Addison Wesley,1986.
4. DAN. W Patterson, ‘Instruction to Artificial Intelligence and Expert Systems’ 2ndEdn., PHI, 2009. 

5. George. F.Luger,’ Artificial Intelligence’, 3rdEdn., Pearson Education, Asia, 2009.
6. Rebert J. Schalkeff,; Artificial Intelligence: An Engineering Approach’ 2ndEdn., PHI, 1990
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTAMT-203
	CONDITION MONITORING

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the basic causes of vibration and remedial measures to faults.

	Course Outcomes

	CO1
	Identify effective maintenance schemes in industries.

	CO2
	Apply vibration monitoring techniques for system diagnoses.

	CO3
	Apply oil analysis technique to diagnose the wear debris.

	CO4
	Identify nonconventional methods for machine diagnoses.

	CO5
	Develop modern technologies for effective plant maintenance.


Unit - I
Introduction: Failures – System, component and services failures – classification and its causes, Maintenance Schemes – objectives – types and economic benefits, break down, preventive and predictive monitoring.

Unit - II

Vibration Monitoring: Causes and effects of vibration, review of mechanical vibration concepts – free and forced vibrations, vibration signature of active systems – measurement of amplitude, frequency and phase.

Vibration Monitoring Equipment: Vibration sensors (contact and non-contact type) – factors affecting the choice of sensors, signal conditioners, recording and display elements, vibration meter and analyzers, measurement of overall vibration levels.

Unit - III
Contaminant Analysis: Contaminants in used lubricating oils– monitoring techniques (wear debris) – SOAP technique, Ferrography, X-ray spectrometry, Particle classification.

Temperature Monitoring: Various techniques – thermograph, pyrometers, indicating paint and NDT methods.

Unit - IV
Special Techniques: Ultrasonic measurement method, shock pulse measurement, Kurtosis, Acoustic Emission mentoring, critical speed analysis, shaft orbit analysis, Cepstrum analysis. Non-destructive techniques, Structural health monitoring weld-ments for surface and subsurface cracks

RECOMMENDED BOOKS: 

1. Rao J.S., Vibration Condition Monitoring, Narosa Publishing House, 2/e 2000.

2. Isermann R., Fault /diagnosis Application, Springer-Verlag Berlin, 2011.

3. Allan Davis, Hand book of Condition Monitoring, Chapman and Hall, 2000.

4. Choudhary K.K., Instrumentation, Measurement and Analysis, Tata McGraw Hill.

5. Collacott, R.A., Mechanical Faults Diagnosis, Chapman and Hall, London, 1990.

6. P. Girdhar, Machinery vibration analysis and predictive maintenance, Elsevier publications

7. R.G. Eisenmann – Machinery Malfunction diagnosis and correction, Pearson Publication.

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTAMT-205 
	MACHINE VISION

	Lecture
	Tutorial
	Practical
	Credit
	Major Test
	Minor Test
	Total
	Time

	3
	0
	0
	3
	60
	40
	100
	3 hrs

	Objective
	To understand the Machine vision concept and its applications to solve various real-world problems.

	Course Outcomes

	CO1
	To introduce the students to the emerging fields.

	CO2
	To familiarize with both established and emergent methods, algorithms and architectures.

	CO3
	To enable the students to apply computer vision and image processing techniques to solve various real-world problems, and develop skills for research in the field 

	CO4
	To impart practical skills necessary to build machine vision applications


Unit - I
Introduction: types of inspection tasks, Structure of image processing systems, examples, Image Processing:Gray Scale transformations, Image arithmetic, Linear Filters, Other Filters, Positioning: Positioning of individual object, Orientation of individual object, Robot positioning, Segmentation: Regions of interest, Thresholding, Contour Tracing, Edge based methods, Template matching.

Unit - II

Mark Identification :Bar code identifications, Character identification, identifying pin marked digits on metal, Print quality inspection Classification: As function approximation, Instance based classifiers, Functions based classifiers, Neural network classifiers Dimension checking: Simple Gauging, Shape checking on punched parts, injection molded parts, High accuracy gauging of threads, Calibration.

Unit - III

Image Acquisition & Illumination: Solid state sensors, Standard video cameras, other cameras, Transmission to computer, Optics, Lighting.

Unit - IV

Presence Verification: Simple presence verification, simple gauging for assembly verification, presence verification using classifiers Object Features: Basic Features, Shape Descriptors, and Gray Level Features.

RECOMMENDED BOOKS: 

1. Demant, Industrial Image Processing – Visual Quality Control in Manufacturing, 2nd ed., Springer, 2013.

2. Gonzalez, Digital Image Processing Using MATLAB, 2nd ed. Pearson Education, 2010.
3.  Milan Sanka Boyle, Image Processing analysis and machine vision, vikas publishing
4. Gonzalez, and Woods, Digital Image Processing, 3rd ed., Pearson Education, 2008.
5. Batchelor, and Whelan, Intelligent Vision Systems for industry, Springer Verlag, 1997.
6. Anil K. Jain, Digital Image Processing, Prentice Hall
7. ChandaMazuimdar, “Digital Image Processing & Analysis” (PHI)
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units).
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only one question from each unit.
MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - III
	MTAMT-201
	DISSERTATION PHASE – I

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Practical Marks
	Total
	Time (Hrs.)

	0
	0
	20
	10
	-
	100
	-
	100
	-

	

	Objective
	The main objective of this course is to plan a research work (which includes the problem formulation/literature review, proposed objectives, proposed methodologies and references) in the field of advanced manufacturing/Industrial and Production Engineering or interrelated fields of applications. 

	Course Outcomes

	CO 1
	Students will be exposed to various self-learning topics.

	CO 2
	Students will be exposed toan exhaustive survey of the literature such as books, national/international refereed journals, resource persons andindustrialsurveys for the selection/ identification of engineering/research problem.

	CO 3
	Students will be able to set the research objectives of the identified engineering/research problem.

	CO 4
	Students will learn modern tools/techniques related to the identified engineering/research problemfor the solution and able to improve technical report writing skills.

	CO 5
	Students will develop oral and written communication skills to present and defend their work in front of technically qualified audience.


The students will start their researchwork in third semester with a research problem having research potential involving scientific research, design, generation/collection and analysis of data, determining solution and must preferably bring out the individual contribution.

The examination shall consist of the preparation of report consisting of a detailed problem statement and a literature review. The preliminary results (if available) of the problem may also be discussed in the report. The work has to be presented in front of the examiners panel set by Head and PG coordinator. The candidate has to be in regular contact with his/her supervisor and the topic of dissertation must be mutually decided by the supervisor and student.

The students will be required to submit a progress report related to their dissertation work by the end of September. The progress report will cover the following:

· The goal set for the period.

· Research papers studied.

· Methodology used in achieving the goal.

· The extent of fulfillment of the goal.

The progress report must be at least of 3-4 pages and the cover page should include the tentative topic, name of the candidate, name of the supervisor, period of progress report, signature of candidate and supervisor.

The students will be required to appear for comprehensive Seminar & Viva-voce and submit a synopsis report based on their progress related to the dissertation as per the presentation date mentioned in the academic calendar for the session. The synopsis report will be submitted in the same format as that of the thesis and will contain the following:

1. Introduction

2. Literature Survey

3. Gaps in Literature

4. Objectives of the Proposed Work

5. Methodology

6. References
* Student will choose his/her guide in the end of second semester.

Fourth Semester

MASTER OF TECHNOLOGY IN ADVANCED MANUFACTURING TECHNOLOGY 
Semester - IV
	MTAMT-202
	DISSERTATION PHASE -II

	Lecture
	Tutorial
	Practical
	Credits
	Major Test
	Minor Test
	Practical
	Total
	Time (Hrs.)

	0
	0
	32
	16
	-
	100
	200
	300
	-

	

	Objective
	The main objective of the course is to make the students able to do some good research in the field of their interests related to advanced manufacturing/Industrial and Production Engineering or interrelated fields of applications. 

	Course Outcomes

	CO 1
	Students will be able to design solutions for engineering problems that meet the specified needs with appropriate considerations. 

	CO 2
	Students will be able to conduct investigations of engineering problems using research-based knowledge and experimental/research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions. 

	CO 3
	Students will be able to apply resources and modern engineering tools and techniques with an understanding of the limitations.

	CO 4
	Students will be able to either work in a research environment or in an industrial environment. 

	CO 5
	Students will be conversant with technical report writing, professional ethics, responsibilities and norms of the engineering practice.

	CO 6
	Students will be able to present and convince their topic of study to the engineering community.


The students are required to continue Analytical/Experimental/Computational/Industrial Problems or Case studies investigations in the field of Manufacturing/Industrial and Production Engineering or other related fields which have been finalized in the third semester. They would be working under the supervision of a faculty member. 

The students will be required to submit a progress report duly signed by their respective supervisors to the department, related to their dissertation work in the last week of March. The progress report will cover the following:

· The goal set for the period.

· Research papers studied.

· Methodology used in achieving the goal.

· The extent of fulfillment of the goal.

· References

The progress report must be of at least of 3-4 pages and the cover page should include the tentative topic, name of the candidate, name of the supervisor, period of progress report, signature of candidate and supervisor.

The candidate has to prepare a detailed dissertation report consisting of introduction of the problem, problem statement, literature review, objectives of the work, methodology (experimental set up/numerical details/industrial case study etc. as the case may be) of solution and results and discussion. The report must bring out the conclusions of the work and future scope for the study. 

The final dissertation will be submitted in the end of semester as per academic calendar for the session, which will be evaluated by internal as well as external examiners based upon his/her research work. At least one publication is expected before final submission of the dissertation from every student in peer reviewed referred journals or reputed conference from the work done by them in their dissertation. The dissertation should be presented in standard format as provided by the department.

The work has to be presented in front of the examiners panel consisting of an approved external examiner, an internal examiner and a supervisor, co- supervisor etc. as decided by the Head and PG coordinator. The candidate has to be in regular contact with his supervisor.
Cluster –II: Common with B.Tech in (a) Computer Sci. & Engg. (b) Information Technology (c) Electronics & Communication Engg. (d) Electrical Engineering (e) Electrical & Electronics Engineering (f) Electronics Engg. 

Bachelor of Technology in Electrical & Electronics Engineering (Credit Based)

KURUKSHETRA UNIVERSITY, KURUKSHETRA

Scheme of Studies/Examination

Semester II (w.e.f. session 2021-2022)
	S.No.
	Course No./Code
	Subject
	L:T:P
	Hours/Week
	Credits
	Examination Schedule(Marks)
	Duration of exam (Hours)

	
	
	
	
	
	
	Major Test
	Minor Test
	Practical
	Total
	

	1A
	BS-115A
	Semiconductor Physics
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	1B
	BS-101A
	Chemistry
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	2A
	ES-105A
	Programming for Problem Solving
	3:0:0
	3
	3
	75
	25
	0
	100
	3

	2B
	HM-101A
	English
	2:0:0
	2
	2
	75
	25
	0
	100
	3

	3
	BS-134A
	Probablity & Statistics
	3:1:0
	4
	4
	75
	25
	0
	100
	3

	4A
	ES-109A
	Engineering Graphics & Design
	1:2:0
	3
	3
	75
	25
	0
	100
	3

	4B
	ES-111LA
	Manufacturing Processes Workshop
	0:0:3
	3
	1.5
	-
	40
	60
	100
	3

	5A
	BS-141A
	Biology
	2:1:0
	3
	3
	75
	25
	0
	100
	3

	5B
	ES-101A
	Basic Electrical Engineering
	4:1:0
	5
	5
	75
	25
	0
	100
	3

	6A
	BS-117LA
	Semiconductor Physics Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	6B
	BS-103LA
	Chemistry Lab
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	7A
	ES-107LA
	Programming for Problem Solving Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	7B
	ES-103LA
	Basic Electrical Engineering Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	8A
	ES-113LA
	Engineering Graphics & Design Practice
	0:0:3
	3
	1.5
	--
	20
	30
	50
	3

	8B
	HM-103LA
	Language Lab
	0:0:2
	2
	1
	--
	20
	30
	50
	3

	
	
	Total
	12:5:8/12:3:10
	25/25
	21.0/20.0
	375/300
	185/200
	90/150
	650A/650B
	

	

	
	*ES-115A
	Engineering Mechanics
	3:0:0
	3
	3
	75
	25
	-
	100
	3


Note: A branch will study either the subjects corresponding to Sr. No. Marked A or corresponding to Sr. No. marked B in one particular semester. 

 * Additional subject only for the BSc students admitted under lateral entry as per AICTE letter number AICTE/AB/SCR/Circular/Lateral entry/2020-21 dated 17-09-2020.
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Purpose To make students conversant with the fundamentals of Engineering mechanics .
Course Outcomes
Cco1 Students will be able to explain the concepts of Force system and Equilibrium.
co2 Students will understand the fuxdamentals of Truses and Frames.
CO3 Students will be able to apply the concepts of Moment of Inertia.
Co4 Students will be able to apply the concepts of Particle dynamics.
UNIT-1

Introduction: Force system, dimensions and units in mechanics, laws of mechanics, vector algebra, addition and
subtraction of forces, cross and dot products of vectors, moment of a force about a point and axis, couple and couple
moment, transfer of a force to a parallel position, resultant of a force system using vector method, Problems involving

vector application

Equilibrium: Static and dynamic equilibrium, static in determinacy, general equations of equilibrium, Varingnon’s
theorem, Lami’s theorem, equilibrium of bodies under a force system, Problems.

UNIT-II

Truss and Frames:Truss, classification of truss, assumptions in truss analysis, perfect truss, analysis of perfect plane truss
using method of joints and method of sections, Problems.

Centroid , Centre of mass and Centre of gravity, Determination of centroid, centre of mass and centre of gravity by
integration method of regular and composite figures and solid objects, Problems.

UNIT-III

Moment of Inertia: Area moment of inertia, mass moment of inertia, parallel axis and perpendicular axis theorems,
radius of gyration, polar moment of inertia, product of inertia, principle axis, problem based on composite figures and
solid objects.

Kinematics: Concept of rigid body, velocity a1d acceleration, relative velocity, translation and rotation of rigid bodies,
equations of motion for translation and rotation, problems.

UNIT-IV

Particle Dynamics: Energy methods and momentum methods, Newton’s laws, work energy equation for a system of
particles, linear and angular momentum equations, projectile motion, problem.

Shear Force and Bending Moment Diagram for statically determinant beams Classification of beams, types of loads,
shear force and bending moment calculation and their graphical presentation, point of inflection, problem.

Recommended Books:-
/. Engineering Mechanics — Irving H. Shames, PHI Publication “
2. Engineering Mechanics — U.C.Jindal, Gelgotia Publication \)\} )

3. Engineering Mechanics — A.K.Tayal, Umesh Publication )// o
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